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K Summary

.,

j• .The purpose of the present review is to integrate the validity studies of the Armed

[1 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 stuciies 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 valid 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
Sfinal technical schoo grades with an order of magnitude between .S5 _nd .60

(corrected for restriction in range). The validity coefficients 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

K Inumber of studios comparing the ASVAB subtests and composites to other

-i well-known multiple-aptitude batteries.
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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 geneialization 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 too! 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 multiple-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

I. 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 etistment 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, normitive 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 en~istment 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 well 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 ot

Defense [DoDI, 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, & Camtra, 1 987).

Subtest Content of the ASVAB

I 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.

' -' .1



"T iese changes in aptitude demands or reqilirements are based, at least it, 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 8.177

Word Knowledge (WK) 25 30 35
Arithmetic Reasoning (AR) 25 20 30
Mechanical Comprohension (MC) 25 20 25
Electronics Information (ElQ 25 30 20
Space Perception (SP) 25 20
Coding Speed (CS) 100 84
Shop Information (SI) 25 20
Automotive Information (Al) 25 20
Auto & Shop Infoi, .,tion (AS) 25
Tool Knowledge (TK) 25
Numerical Operations (NO) 50 50
Mathematics Knowledge (MK) 20 25
General Science (GS) 20 25I Classification Inventory 87
Attention to Detail (AD) 30
Paragraph Comprehension (PC) 15General Information (GI) 15

Total number of items 300 382 334

Note. From Armed Servic3s Vocational Aptitude Battery (ASVAB) Test Manual (p. 94)
Department of Defense, 1984a, North Chicago, IL: Military Entrance Processing Command.

"V I 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 W,,e, description fot each subtust dre provided in Table 2. The content of

ASV.B Forms 3 through 17 is different from that of Forms 5, 6, ard 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 genewations, the lengths of WK

aand AR have increased, and the length of El has decreased (Bayroff & Fuchs, 1970).

2
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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 1 3
Comprehension (PC) short paragraphs

followod by one or
more multiple-choice
items

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

operations; i.e.
addition, subtraction,
multiplication
and division

Coding Speed (CS)a 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
functiois in verbal
and pictorial items

Mathematics Knowledge of algebra, 25 24
Knowledge (MK) geometry, and

fractions

3



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 (El) electronics and

radio principles in
verbal and pictorial
items -

Total 334 144

"Speeded 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 Manual (DoD, 1984b).

ASVAB Composites

The U. S. Military Services do not use individual ASVAB subtest scores for selection and

classificahion but rather, composites composed of several subtests. Each Service defines its

own set of selection and classification composites and periodically ruvises these composites

as needs and va!idity data dictate. The Service composites used for ASVAB Forms 8

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

4
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Table 3. Subtest Definitions of ASVAB Forms 8 through 14

Selector Composites Used by Military Services

Service Composite, Defiriitionb

All New AFQTc 2VE + AR + MK
Old AFQTc WK + PC + AR + NO/2

Army GT VE + ARb GM MK + Ei + AS + GS
EL AR + MK + El + GS
CL AR + MK + VE
MM NO - AS + MC + El
SC AR + AS + MC + VE
CO 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 + El +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.

aDefinitions of composite abbreviations Ere found in Table A- 5.
bDefinitions of subtest abbreviations are found in Table A-2.
COld Armed Forces Qualification Test (AFQT) scores are the sum of raw subtest scores;

new AFQT scores are the sum of subtest standard scores. New AFQT in effect after 1
January 1989.
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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 (AFOT), 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 tc 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

I 93-99

II 65-92

Ilia 50- 64

IlIb 31 -49

IV 10-30

V 01 -09

Categories I and II are the highest ability categories and include scores at or above the

65th percentile. Category III is often subdivided into Ilia and IlIb 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.

6 i



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 connosites 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.

Table 5. High School ASVAB (Form 14) Composites

Composites Subtests Purpose

Academic Comoosites

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

I7
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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 Coun.qelors Manual for the Armed Services Vocational Aptitude Battery Form
14 (p. 4-5) 1 984, North Chicago, IL: United States Military Entrance Processing Command.

ASVAB Administratio,.n

I ~Production Testingq

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 tasiing

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 Proaqram

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.
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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 controlledF. testing situation at the MEPS, OPM, and METS. Also, the student testing environment
varies from high school to high school, from crowded cafeterias to individually monitored

: cklssrooms with test instructions ,ead 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 ASVAB 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

sddress 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. [SlOP], 1987) and the Standards for Educational and

PsPcholo•gical Testing (American Psychological Association [APA], 1985, hereafter referred

to as the Standards). According to SlOP, there are not different types of valiity 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.
(SlOP, 1987, p. 4)
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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 ot 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 S 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 eviderce 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

Walner 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 ASVABLLt LOVhsI 11uMP0LspztiutudeuDttrIO L10.o;:u W-- t -Lirport to rmeasure: that abiliies aevidkences
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 oi- 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. Corstent validity of the ASVAB is established, in part, by the methods and

processes used to develop the forms and to dr , -he content of the items and subtests

10

=I



(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 tiaining. 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.

Organization of Review

General

An historical perspective on the evolution of the ASVAB provides a proper setting for

understanding the validity results. Section II 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 II1. 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

foatures 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 ASVA8. 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

11
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multiple-aptitude batteries. Also covered in Section V aie studies on the validity

generalization of the ASVAB. Section VI reviews the validity and the equity of the ASVAB

for population subgroups. Section VII 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 SummP.ries

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 III 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, Demaee, 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, 1988J), 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 estimatior, 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 small

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, 19821. 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

(R2 increase = .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 correlations. 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 westing 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.

Tvoes 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 ca:es, they may be

approved but unpublished master's theses (e.g., Jones, 1988; Stermer, 1988) or studies

commissioned by various Service agencies but nevei published as technical reports or other

Service publications 'e.g., Friedman, Crosson, Streicher, & Messersmith, 1986; Hunter,

Crosson, & Friedman, 1985).

The majority of boih 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

Tne 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 ASVAB 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 professionai 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 )ersonnel research efforts

provided to Government agencies in the form of contractor reports and were accepted by

the Government agency monitoring the study.

II. 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 C )r•posite 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 'i 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 1980, 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. rpliability. 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 simmarizes 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 Lnd 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

I Nuinerical 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

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

Score-Scale Changes Over Time

As stated in the Introduction, each of thu 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

, i standard score metric based on a representativ,' sample of 1980 American Youth (see DoD,

1980, 1982b; Maier & Sims, 1986; Wegner & Ree, 1985).

L --t 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 inanpower

pool from which the Services are expected to draw their recruits. For this reason, the

I jscore-scale was redefined in October 1984. The previous score-scale (often referred to as

the "1944 score-scale" or the "World War II 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.

S ~ Changes in Military Standards and Policy

The nature of the military occupations, and consequently the classification structure of

t-e Services' occupational specialties, changes over tim-ne. Lawrence, Waters, and Perelman

(1983) provided a general overview of the types of issues that influence and place demands

on the Milita, / selection and classification systems. The aptitude screening measures

operate in conjunction with other standards such as moral, educational, medical, and

physical standards.
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[ Results of Selection Policy

Aptitude scores, most notably the AFQT composite score, have, along with educationa'

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. Ih addition toF aptitude level, the educational credentials of new enlistecs orovide another commonly used

index of quality. Thus, though valid for prediction of training success (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 mcrket 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

&nd 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 Servicos 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 Jb perf,,,,,,co or firt tcrm. 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

abilitios 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. 1 24).

17



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 Ivtined

Noncommissioned Officers (NCOs) "off the street" in the mamner that most J.ivilian

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 school. 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 (r2) to be

in excess of $80 ,nillion 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 Atitomaled 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. Fiist-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 uf classificction begins with the Services' unique systems and their particular

groupings of related military jous, occupations, and career ladders. The basis of the grouping

or clustering of entry-level enlisted jobs diffqrs 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

"L ~ problem facing the Military Services, it is surprising that few studios 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 Maler 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

'.1composite. The maximized predicted performance of jobs wl ntr edt aiie

. ~~~differences between job clusters in predicted performance, thus maximizing the differences--"-"

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

I ~The reliance of the Services on the theory of differential classification has important i

ramifications. It assumes that specific abilities can be measured and assessed for prediction

i of situationally specific criteria. The implications of this assumption will be discussed in

Section V: Construct Validity Studies.

_•l The Services also use differing standards and differing levels of th~e 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.

r~t Complicating the problem of classification are differences between stated operational

V :• standards and the informal standards that are used by Service recruiters to select applicants.-
.IL ~These informal standards operate to adjust the flow of applicants to the Services and are •.

" i ~~generally hidden from public view (Waters et al., 1987). These practices result in restricting __

"1 ~variance, thus leading to poor estimates of validity.

I'':it _0Q3jorl.unities Created by r PMaic~.oy_ h~ncies and "Mistakes'

S~Mentioned earlier was the fact that Military manpower policy changes affect the

[ observed relationship among aptitude predictors and criteria. Major manpower policy

chage inih kte 96' a,, ay I•7' .... •,,'-cte, under the rubric of "Project 100,000"

I( adjusted the enlisted aptitude standards to accept individuals in the lower aptitude ranges
/i'i:!•who would not have previously qualified for entry into the Armed Forces. This policy change

_i provided an opportunity to examine the performance of otherwise unqualified recruits

.. • against criteria which included •training success, first-term attrition, and job performance.



Ramsberger and Means (1987) summarized the overall findings from studies of Project

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

The INMS men did not perform as well as the overall control group in a number
of significant ways. NMVS 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. v i)

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

Ramnsberger and Means went on to report the results of within-military-job comparisons
I iof NMVS men. According to thuir analysis, there wvere fewer differences between the NMS

men within job, but there were significant differences between perforrnancu of NMS rnen in

high-skill and medium -;kill jobs (more cognitively complex) than their performance in

low-skill jobs.

I IA second even t--d iscovery of an error in the ASVAB Forms 5, 6, and 7 AFQIT score-scale

Uin 1 979--presented another opportunity to study perf orm-rance of otherwise Inellgibla 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 (Pis)." Results of studies capitalizing on both of these events (DoD,

1969; Greenberg, 1980; Grunzke, Guinn, & Stauffer, 1970; Plag & Goffmani, 1967; Plag,

Goftman, & Phelan, 1967; Plag, Wilkins, & Phelan, 1968; Ramsbergor & Moans, 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 now standards men completing basic training as against

H 98% for a control cohort across all Services. The attrition rates from entry-level technical
training schools told a somewhat different story, with 1 0% of the new standards enlistees

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

The findings regarding Pis 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 propensity]. This would indicate that minor adjustments to
selection standards are unlikely to have 3 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 acrossS~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)

Ill. 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 ASVAS-derlvud aptitude

measures will be grouped according to the criterion employed (i.e., prediction of attrition
frori- training, prediction of first-term attrition, and prediction of other job performance

criteria). Validity for civilian occupations and synthetic validity will also be discussed. Fi-k

however, this section will address criterion problems in general, as well as the reliahilit,.

predictor and criterion measures.

Criterion Problems and Sources of Contamination

Wagnar, Dirmayer, Means, and Davidson (1982) provided an overview of the types oi

criterion problems experienced with military studies. They discussed the problems
-ssociate with various types of alternate criteria. U f training attton as crterion, for

example, has some uiknown amount of contamination. Categorization of training attrition

by the Military personnel systems into medical, administrative, academic, or motivational

V (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 relnvant 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.

Rfliabllity 2f Criterion Measures

Only two studies were found tihat 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 arid reported in the

literature for the ASVAB subtests and composites. The most frequently used forms of

I' I 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 sublests 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, ryx, is limited in order of mnagnitude
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by the product of the square roots of the reliability coefficients for the predictor (r,,) and the

criterion (ryy,

rxy

rtyx

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. Reiiabilities for ASVAB Forms 1-3 are presented in Appendix B for historical

comparison, as is the same reliahility 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 1 la from the follow-on set of ASVAB Forms 11, 12, and 13 implemented in 1984.

Subtest reliability estimates, generally in the torm 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 (paral'ei iorms 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 Coefficients8 (r) of Subtests and
Composites of ASVAB Form 8a with Forms 9a and 9b

L Jbtestsb r(9a) r(9b) Compositesc 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)b .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.
CStandard scores used to estimate r.
dSee Table A-2 for subtest abbreviations and Table A-5 for composite abbreviations.
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Table 7. Parallel Forms Reliability Coefficients8 (r)
of Subtests and Composites of ASVAB Form 8a with Forms 1 Oa and 1Ob.

A Subtestsb r(1Oa) r(1Ob) Compositesc r(1Oa) r(1Ob)I.."
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 1.1) (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 Forcer 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 to 6,538 in Form 1Ob.

bRaw scores used to estimate r.
cStandard 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, arid 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.

[' "•! Bocause 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

;n 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 classification testing system. Casual

inspection of the reliabilities do not indicate any systematic gender or school-grade-f elated
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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, E..d 10 by Gender and Grade Level

Grade Grade Two-Year Youth
Composite 11 12 college population

Men•

AcademiL 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

Acadumic Ability .92 .93 .88
Verbal .93 .93 .89
Math .91 .91 .90
Mechanical anid 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

Mechai-fle an' C, jfts ~ o<' on•.,-' .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 g3attery

Form 14 (p. 85) 1984, North Chicago, IL: United Stat, s 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 (SAIs) tha. are neither MAGE nor AFQT composites.

All studies containing criterion-related validity information were examined to determine

if they contained sufficient information 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

depcte inTable 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

F 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.

- 4 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 Fishet'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 Tab!e 9 show the total number (N) of subjects on

whik h the averaged correlation was based, and then the number of jobs (number r's)

comprising the within-study averaged validity coefficient. The last two columns give theJ Binomial Effect Size Display (BESD) as presented by Rosenthal and Rubin (1982). Rosenthal

I and Rubin have proposed the BESD as a way of directly interpreting thle effect size as a

proportional change in 1 percentage point of one variable related to change in another. It is

deiined as: BESD --- (.50 _+ r/2). In other words, the BESD is the proportional increase in

success rate for a given observed correlation. Thus, r validity coefficient of r - .30 would

~ I result in a BESD of a change from a 35% (BESD = .50 - .30/2) success rate to a 65% (M3ESD

.50 + .30/2) success rate. The range of curreliaion coefficients indicated in the last tw.o

I 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)

Meana Standardb 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
SAI .347 .077 8,035 9 .32'7 .673

Tyvoe A Schools (General Technical Composite) Final School Grade (IFG) by Subtest;

(GS) .397 .128 4,098 11 .301 .301
(AR) .466 .1 56 4,098 11 .267 .267
(WK) .385 .085 4,098 11 .308 .308
(PC) .352 .085 4,098 11 .324 .324
(NO) .208 .110 4,098 11 .396 .396
(CS) .254 .112 4,098 11 .373 .373
(AS) .309 .130 4,098 11 .346 .346
(MK) .464 .123 4,098 11 .268 .268
(MC) .374 .138 4,098 11 .313 .313
(El) .341 .093 4,098 11 .329 .329
(VE) .412 .085 4,098 11 .294 .294

"Twyo A Schools (Mehanical Composite) EGb ubtIst -_

(GS) .400 .218 !,464 9 .300 .300
(AR) .458 .162 1,464 9 .271 .271
(WK) .389 .235 1,464 9 .306 .306
(PC) .399 .206 1,464 9 .300 .300
(NO) .085 .098 1,464 9 .457 .457
(CS) .187 .127 1,464 9 .406 .406
(AS) .427 .130 1,464 9 .287 .287
(MK) .441 .151 1,464 9 .280 .280
(MC) .470 .209 1,464 9 .265 .265

(El) .390 .191 1,464 9 .305 .305
(VE) .417 .246 1,464 9 .291 .291

Type A Schools (Electronics Composite) FSG by Subtest

(GS) .521 .125 973 6 .239 .761
(AR) .578 .107 973 6 .211 .789

(WK) .482 .188 973 6 .259 .741
(PC) .465 .085 973 6 .267 .733

(NO) .165 .129 973 6 .418 .582
(CS) .246 .112 973 6 .377 .623
(AS) .409 .066 973 6 .295 .705
(MK) .639 .158 973 6 .181 .819
(MC) .499 .068 973 6 .251 .749
(El) .503 .161 973 6 .249 .751
(VE) .510 .176 973 6 .245 .755
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Table 9. (Contir.ued)

Meana 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
(El) .355 .052 916 4 .323 .677
(VE) .340 .074 916 4 .330 .670

Tyoe A Schools (Elocjronics Composite) Timn to Complotion (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 .653
(PC) -. 275 .068 4,243 7 .637 .637
(NO) -. 246 .051 4,243 7 .623 .623
(CS) -.280 .072 4,243 7 .640 .64.0
(AS) -.294 .053 4,243 7 .647 .647
(MK) - 173 .038 4,243 7 .686 .686
(MC) -.317 .076 4,243 7 .659 .659
(El) -.307 .048 4,243 7 .654 .346
(VE) -.312 .054 4,243 7 .656 .344

Tiut! B Schools (Electronics Composite)"'TC by Subtust

(GS) -. 282 .025 5,941 3 .641 .359
(AR) ...333 .032 5,941 3 .667 .333
"(WK) -. 280 .052 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) -. 29, .042 5,941 3 .646 .354
(VE) -.304 .051 5,941 3 .652 .348
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Table 9). (Continued)

Meana, Standardb Total Number BESD

Composite r deviation N r's range

TypeBE .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

TVo BEIE Schools (AR + 2MK + GS Co.mposite) TTCbv 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) -. 540 .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

Tye BE/E $chools (Multiple Co roosite) TT_ b Subtost

(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 .152 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)

Meana Standardb Total Number BESD
Composite r Deviation N r's range

FSG aviainst 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 0f thj ArmedServices Voc tional Aotitudu
.Qattery (ASVAB) Forms 8. 9. 1Q, 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.

alUncorrected.
bWeighted by study sample size.

The study-by-study vaiidlty 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 .ubtest-level validity.

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

Meana Total Number BESDc

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 .17 52,215 13 .28 .72
AS .49 .19 52,215 13 .25 .75
MK .63 .25 52,215 13 .19 .81
MC .58 .25 52,25 13 .21 .79
El .60 .38 52,215 13 .20 .80

aAII 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

cri 3rion--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 a,trition will be discussed in the job

performance section under attrition-related studies.

.Final School Gradej.FSC-)

Subtust Validity. Table 10 displays mean validity corrulation coefficients, sample sizes,

and standard deviations (weighted by study sample sizt.sý of subtust validity correlations of

ASVAB Forms 8, 9, und 10 against FSG. Th( correlations in Table 10 represent averaged

vdlidities corrected for restriction in range, irom Wultin and Popelka (1983) for Army

occupations; from Booth-Kowley, (1984h), Booth-Kowluy ot al. (1984), and Curtis,

Booth-Kewley, and Swanson (1984) for Navy occupations; from Maler 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 averagud Z value

was back-transformed. Table 11 provides an "author" table to inform the reader as to the

sources of tha data and the extent of the contribution ot each individual study to the

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

There are ,o surprises in the data in Table 10, with the postAble 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 Plso consistent with the rrisults of validity generalization studies (Jones, 1988;

Rossrneissl & Stern, 1983; see discussion of validity generalization in Section IV).

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

intorprnt I in the context of the observed variability of the subtest coefficients--all have
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Table 11. Author Table for ASVAB Foirms 8, 9, and 10 for

K -~ Subtests Against Final School Grade (Table 1 0)

No. of
Subtests Entries Authors

All 1 B~ooth-Kewley, S. (1984b)
(except VE) 4 Booth-Kewley, S., Foley P. P., and

Swanson, L. (1984)
2 Curtis, J. S., Booth-Kewluy, S.,

and Swanson, L. (1984)
1 Maier, M. H., and Truss, A. R. (1983)
4 Jonus, G. E. (1988)
1 Weltin, PA. M. and Popelka, B. A. (1983)

VE 4 Booth) Kcuwlely, S., Foley, P. P., and
2 Swanson, L. (1984)

2 ~CLIItiS, J. 6., Booth-Kewltiy, S., and
Swanson, L.. %*1 984)

higher standard doviations when comparod to the standard deviations ot the validity

'I coefficients of the composites discussud in the next suction. This is expected bccause the

composites have higher reliabilities than individual suhtoits, as well as larger average sample

sizes. Minimum and maximum subtest validity coufficients 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 ti-u subtust validity coefficioents that is not

apparent f romn the aggregated coef ficients displayed iii TablL. 10. Inl general, the magnitude,

of the Army coefficients ranged from lows of .36 for AS to highs ot .55 fo;r AR inl Woltinl and

Popolka (1983); for the Air Force study U.ones, 1 Jt5) thu range was from .40 for AS to .84

for AR ;for the Navy (Booth-Kewley et al., 1 984), -the range was from .36 for NO to .85 for

N MK.The Army validities were uniform and in the .40s to mid .50s (corrected tor restriction in

range); the Air Force validities were higher and showed more variability between subtest

validities across Air Force Jobs in each of the f our Air Force occupational

clusters- -Mecha nica I(M), Administrative (A), General (G), and Electronics (E). By

F comparing averaged validities across jobs and across Services, these differences are

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

Com0oosite Validity. The Services' selection and classification composite data from

•. j studies with criterion-related validity information were analyzed according to common

groupings across the four Services. Four ot the classification composites (M, A, G, and E)

have used common subtest definitions over the years and consequently provided a

I: 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 (SAIs) (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).

I_!u "'L2. ASVAB Forms 8, 9, and 10 Composites Effect Sizes (Validitios')
Against Final School Grade

SComposites Mean Total Number BESDC
(uncorrected) r's SDb N ros range

, AFQT .44 .09 224,048 19 .28 .72

Md .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

SSA; .47 .08 419,790 13 .26 .74
VE .44 .07 8,389 6 .28 .72

uAll validities individually corrected for restriction in range.
bWeighted by sample size.
cBinomial Effect Size Display.

dCornposite 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., Rossmeissl, 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-Kewloy, 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 McLaughlin, D. H., Rossmuissl, P. G., Wise,

L. L., Brandt, D. A., and Wang, M. (1984)
SAI 4 Booth-Kewley, S., Foley, P. P., and

Swanson, L. (1984)
2 Maier, M. H., and Truss, A. R. (1983)

10 McLaughlin, D. H., Rossmuissl, 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

Moan Total Number BESD
Compositea r's SDa N r's range

AFQT .50 .07 8,035 9 .25 .50
M .47 .09 8,035 9 .26 .74
A .37 .06 8,035 9 .32 .68.G0.2 .08 8,035 9 .0 'A . -7

E .54 .11 8,035 9 .23 .77

Note. The data are from Predictive validation of the Armed Services Vocational Aptitude[B3attery (ASVAB) Form. and 10 ar ainst IQ00Navy 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.

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

2 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 1 3

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
Cornposites" r SDb N r's range

M .57 .10 16,478 6 .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 _Qf the Armod Service§ Vocational Aptitude Battery
Form8 an1 h orms11, 12 1 3 and 14 (CNR-102) by M. H. Maier

J and A. R. Truss, 1985, Alexandria, VA: Center for Naval Analyses.
"uWeighted by sample size.
bDefinitions for abbreviations are found in Table A-5.

It

The uncorrected composite validities for final school grade are lower 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 availablf, ! the battery, in thle 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, Br.indt, & 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 for

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, Tupos, &

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 AFOT) fo'

ASVAB Forms 8, 9, and 10, for the TTC criterion.

39

Lim m m m



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

1 Mean Total Number BESD
r's SDa N r's range

, •I Subtestsb

GS -. 32 .15 41,970 9 .66 .34
""1 AR -.43 19 41,970 9 .72 .28

WK -. 30 11 41,767 8 .65 .35
I 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 .35
MK -. 44 .23 41,970 9 .72 .28
MC -.35 .13 41,970 9 .68 .32

* El -.32 .10 41,970 9 .66 .34

oCmpositesC

AFOT -.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

MWeighted by sample size.
bDefinitions for abbreviations are found in Table A-2.
Cqefinitions for abbreviations are found in Table A-5.

I 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

'A• validities may be due not only to greatly increased restriction in range of abilities for this type

K 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. Thero 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 correlaticns. That is, time-to-completion of a self-paced

course may be inf' ienced 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 ASVA9 Forms 8, 9, and 10 is from the Army, which uses the Skill Qualification Test

(SOT) as a job performance measure. The SOT has two components: a hands-on

performance test and a written test of an incumbent's job knowlel-

Summary validity information for ASVAB Forms 8, 9, and 10 on the M, A, G, E, and

AFOT composites, and Selector Aptitude Indices for prediction of the JPM criterion are

presented in Table 17. These data are based ot, 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 fof 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 pertormance 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 1 7. ASVAB 8, 9, and 10 Subtests and Composites Effect Sizes
(Validities) Against Job Ferformance Measures

Mean Total Number BESD
r SDa N r's range

Subtestsb

GS .55 294 2 .24 .76
AR .44 294 2 .32 .68
WK .52 294 2 .25 .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

Compositesc

AFOT .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
SAI .47 .05 65,193 9 .27 .73

Note. The data for subtests are from An evaluation of using iob performance tests to
validate ASVAB qualification 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) alea composites,
based on training and Skill Qualification Test (SQT) information in fiscal year 1981 and 1982
(ARI-TR-651 ,AD-A1 56 807) (p. 22) by D. H. McLaughlin, P. G. Rossmeissl, L. L. Wise, D. A.
Brandt, and M. Wang, 1984, Alexandria, VA: Army Research Institute.

aNo SD calculated for subtests.
"hDefinitions for abbreviations are found in Table A-2.

CDefinitions for abbreviations are found in Table A-5.

The JPM corrected composite valiaities 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 (muitivariate or univariate), nor to the type of population. These validities result

frorn 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 SOT
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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 AFOT 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 ot the

SOT 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 wore validated only against training success and not against criteria of job

performance. Congress subsequently required the Department of Defense to establish a link

between aptitudtos (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

intormation 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 & Taylor, 1972; Vineberg, Taylor, & Caylor, 1970; and Vineberg, Taylor, & Sticht,

1970) examined the relationship between aptitude groupings based on the AFQT (three

levels - high, medium, and low aptitude) and three criteria of job performance (supervisor

ratings, job sample tests, and job knowledge tests). Table 18 presents correlations for two

aptiwude levels, CAT IV and non-CAT IV aptitude groups, from Vineberg and Taylor (1972).

Note that individuals at the CAT V level are not accessed and the non-CAT IV group contains

Individuals at the CAT I to CAT Ill levels. The subjects in the study were further divided Into

high and low reading groups, as shown In Table 19. The authors concluded that, because of
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the high correlations between job sample tests and job knowledge tests, job knowledge tests

could be used in lieu of job sample tests--where skill required for the job sample was minimal

and thu job knowledge required to actually perform the work or task was clearly specified

and tested by the job knowledge tests. There appears to be little separation between AFOT

categories until the effect of experience (as measured by months on the job in this study) is

partialed out of the relationship between the criterion measures. The fact that this study

used adjacent category research tends to obscure the magnitude of the relationship In

question, In that the division of the groups into adjacent AFQT categories may serve to

attenuate any observed relationship. For example, If one were investigating the relationship

between height and basketball ability, and obtained two samples drawn by dividing a

pro-basketball team in half, one would probably observe a very low correlation between

ability (however measured) and height--opposite to the true state of affairs. Still, these early

results provide aii interesting backdrop for more recent efforts to develop oni-the-job

performance measures and because of the obtained relationship between job knowledge and

job performance measured by job sample tests.

Table 18. Correlations of Job Sample and Job Knowledge
for Category IV and Non-Category IV Subgroups-

Armor Supply
Crewman Repairman Specialist Cook

SapeN r N r N r N r •

Zero-Order Correlation2s-

Entire Sample 368 .68 360 .59 380 .72 366 .58
Category IV 186 .65 178 .59 188 .69 186 .54
Non-Category IV 1W2 .66 182 .54 192 .72 180 .54

Partial Correlationsc

Entire Sample 368 .49 360 .49 380 .65 366 .50
Category IV 186 .34 178 .47 188 .58 186 .42
Non-Category IV 182 .49 182 .45 192 .64 180 .45

Note. From Performance in four Army lobs by men at 1ifferent aDA it de (AFQT) levs
Rel3tions.hips between nerformance criteria (TR-72-23) (p. 22) by R. Vi..oberg and E.N.
Taylor, 1972, Alexandria, VA: Human Resources Research Organization.

"A•AI correlations are significantly different from zero (p <.05).
bNs for subsamples will occasionally not add to total for entire sample. Where pertinent

data were missing in Army records, the case was omitted from analysis.
CCorrelations with the effects of Months On the Job (MOJ) partialled out.
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Table 19. Correlations of Job Sample and Job Knowledge for

Low Reading and High Reading Ability Subgroups"

Armor Supply
Crewman Repairman Specialist Cook

Sample Nb r N r N r N r

or'o-Ord or Correlations

Entire Sample 368 .68 360 .59 380 .72 360 .58
Low Reading 178 .65 174 .45 186 .67 176 .42
High Reading 190 .57 186 .47 194 .64 190 .54

Partial CorrelationsfZ

Entire Sample 368 .49 360 .49 380 .65 366 .50
Low Reading 173 .34 174 .44 186 .59 176 .49
High Reading 190 .51 186 .48 194 .64 190 .41

NI._. From _erformance in four Army.io .men t diffn . iiu.v__AFQTvll:jt-

Rul.atiohiPsjbvtwyen nerformance criteria (TR.72-23) (p. 22) by R. Vinrberg and E. N.
Taylor, 1972, Alexandria, VA: Human Resources Research Organization.

8AII correlations are significantly different from zero (p< .05).
bNs for subsamples will occasionally not add to total for entire sample Where pertinent

data were missing in Army records, the case was omitted from analysis.
"CCorrelations with the effects of MOJ partialled out.

Attrition- Related Studie5"

I"l

Much of the research relating ASVAB aptitude scores to training attrition and first.-term

attrition criteria exists in the form of categorical rates and data; i.e., changes in attrition rates
across Services by AFQT categories. Thus, a summary of effect size in terms of correlations

is not appropriate. First-term attrition could be considered a job performance criterion, but is

discussed separatel-, here for the sake of clarity. The relevance of first-term attrition was

mentioned previously: Premature loss of an individual represents a loss of investment b/ the

Se;vices and the taxpayers. As Lawrence (1984) noted, first-term attrition is also the most
extensively researched job performance criterion. Buddin (1984) estimated that across the

Services the average first-term attrition rate was 30%.
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The classes of predictors of first-term attrition can be broadly divided into

characteristics of the individual and characteristics of the job. Many studies have explored

numerous individual characteristics as predictors. These studies include attempts to build

manpower models describing the attrition among the Services (Albert, 1980; Armor,

Fernandez, Bers, Schwarzbach, Moore, & Cutler, 1982; Fernandez & Garfinkle, 1984, Flyer

& Elster, 1983; Marcus & Lockman, 1981; May & Mayberry, 1986; Wardlaw, 1983), as

well as other studies simply relating individual characteristics, general economic factors, and

demographic variables to first-term attrition (Buddin, 1984; Camera & Lawrence, 1987;

Flyer, 1988; Grafton & Horne, 1985; Grissmar & Kirby, 1985; Guinn, 1977, Martin, 1977;

Vitola, at al., 1977). These studies lead to the fundamental conclusion that though many

variables are related to first-term attrition, three remain paramount: education (high school

diploma, graduate or not), aptitude, and age (Buddin, 1984).

F, Rosenthal and Lawrence (1988) and Lawrence (1988) found that job characteristics

V such as working conditions, physical demands, etc. were positively related to first-term

I attrition, but obtained conflicting results regarding the interaction of aptitude and job

F Icharacteristics in predicting attrition. Rosenthal and Lawrence (1938) found that the

prediction of first-term attrition using job characteristics was essentially the same for high
aptitude recruits (defined as AFQT Category I & II recruits) as for medium aptitude recruits
(defined as AFQT Categories Ilia and Illb). Lawrence (1988), however, found that aptitude

ddmoderate the relationship between job complexity (categorized as high, medium, and

low) and attrition. Above-average recruits (as defined in the Rosenthal and Lawrence study)

had lower attrition rates and higher promotion rates as the complexity of the job increased.

Though promotion rates were lower and attrition higher in the less conrplex or easier jobs,

the high aptitude recruits tended to have more favorable attrition and promotion rates overall

(Lawrence, 1988).

Validity of the High Scgiool Compopi• g

The validity of the ASVAB high school composites for use as counseling tools in career

exploration depends on the model of counseling employed. One model proposes that ability

composites have a strong relationship with success in training in an occupational area, and

that knowledge about a person can be used to counsel the individual about chances of

successful completion of training in a variety of occupational areas. This model is referred to

as the "Prediction of Success Model."
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Another widely used model is the Profile Similarity Model, which uses the same aptitude

information, but bases recommendations for career exploration on similarity of patterns of

personal characteristics of those counseled to those in the career field (Prediger, 1987a,

1987b). This model depends much more heavily on the existence of differential validity

among ilmoasures of specific ability.

Our review of the literature identified no published study of the predictive validity of the

ASVAB high school composites for civilian career success or occupational choice other than

a number of studies whose results were published in the Technical Suoolement to the

Counselor'sManual for ASVAB 14 (DoD, 1984b). Because there were no other published

studies which contained more recent validity information for ASVAB Form 14, aggregated
validity information on Form 14 cannot be presented. ••

The DoD relies on generalization of the validity of the ASVAB from military to civilian

occupations to support the use of the ASVAB in the high school testing program. Table 20

shows the averaged validities for the high school ASVAB form against a criterion of final

school grade in 34 Marine Corps technical training courses. All data for this table come from

Maier and Truss 01985), who calculated the Form 14 composites on a sample of over

16,000 Marine Corps recruits who completed ASVAB Form 8, 9, or 10. The subtest

compositiu,-, of the high school composites were as previously indicated in Table 5.

Table 20 shows the uniformly high average composite validities atre about one standard

deviation below the theoretical limit of validity if one assumes a criterion reliability of .60

(see Schmidt and Hunter, 1977, for a rationale for using this assumed value of criterion

reliability). The somewhat lower validities of the additional, factor-based composites

(T - Technical composite; S - Speed composite)--added for the sake of comparison by Maler

and Truss (1985)--runs counter to the arguments and results reported by Hunter (1984) and

Hunter et al. (1986), which showed that factor-based composites had higher validities. This

result may be an artifact of the way in which Hunter ot al. (1985) constructed thf-ir

factor-based composites, essentially building the most 'g'-saturated composite possible with

a subset of the ASVAB subtests. General cognitive ability, or 'g' factor, has been shown to

be a very good predictor of most military job training success criteria (Ree & Earles, 1990).
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Table 2Q. ASVAB Form 14 Effect Sizes (Validities) for High School
Composites Against Final School Grade

Mean Total Number BESD
Composites r SDb N r's range

Academic

AA .60 .09 16,478 6 .20 .80
Q .59 .10 16,478 6 .21 .79
V .57 .08 16,478 6 .21 .79

_Occu96tional

B&C .59 .11 16,478 6 .21 .79
M&C .57 .10 16,478 6 .22 .78

HS&T .61 .08 16,478 6 .20 .80
E &E .61 .10 16,478 6 .19 .81

T .52 .11 16,478 6 .24 .76
I S .45 .09 16,478 6 .27 .73

No. All data are from Validity of the Armed Services Vocational Aotitudu B torv Forms
8. 9. and 10 with application to Forms 11, 12, 13, and 14 (CNR-1 02) by M. H. Maier and A.
R. Truss, 1985, Alexandria, VA: Center for Naval Analyses.

8 Definitions of abbreviations are found in Table 5.
tkWelghted by sample size.

The positive manifold indicated by the intercorrelations shown in Table 21 from the

Counselor's Manual (AACD, 1984) has been taken as an indication of the lack of differential

validity in the ASVAB. Predirir (1987a, 1987b) has maintained that the Prediction of

"Success Model is not as useful for counseling purposes as the Profile Similarity Model,

mainly because of a lack of differential validity, and because of a lack of a formal, standard

criterion of occupational success. The disadvantage of tieu P ofilue S•imilarity iViMU, howeve,,

is that it provides no empirical index of the "closeness" of any two profiles.
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Table 21. Intercorrelation of High School Composites for the 1980 Youth Population

Composite AA Verbal Math MC BC EE

Academic Ability (AA)
Verbal .93
Math .91 .78
Mechanical and Crafts (MC) .82 .78 .79
Business end Clerical (BC) .91 .88 .87 .71
Electronics and Electrical (EE) .92 .88 .93 .91 .86
Health, SocmI, and Technology .96 .90 .89 .93 .86 .94

Note From Counselors Manual for the Armed Services Vocational Aptitude Battery Form
14 (p. 90) by the American Association for Counseling and Development, 1984, North
Chicago, IL: U.S. Military Entrance Processing Command.

The implicit framework from which the Services operate in their selection and

classification systems is the theory of differential classification explained earlier. From this

theoretical position, one maximizes whatever ditferential validity one has by maximizing the

predictive validity oa each composite. Accordingly, the intercorrelations between

composites do n.it matter. The Profile Similarity Model requires, or is much more dependent

on, the existence of diffe,'ential validity in a givun battery of aptitude measures. It is not a

matter of which model is better. It is a question of the best use of available Information to

counsel an individual, and aptitude information about the predicted success of an individual

in an entry-level training program is useful.

Predigor (1987a) found that ASVAB Form 14 Job Cluster Scales, comprised of ASVAB
Form 14 composite scores and self-estimated ratings of ability, better differentiated

between occupational groups than did the ASVAR Form 14 composites alone. These results

should be interpreted only in the light of the counseling model used. The use of any

additional information would likely improve prediction, and the Profile Similarity Model uses
other types of information ho.Ridem aptitude sco.res. Predinor (19A7a, 19R7h) enamined the

ASVAB's use in counseling for use in the Profile Similarity Model, yet the model used by the

DoD is the Prediction of Success Model. The Prediction of Success Model enjoys empirical

success, as demonstrated in the previous section of this review. Though there are problems
associated with defining occupational success, one cannot discount the strong empirical

relationships between ASVAB predictors and success in entry-level training. Also, the

validities are based on very large numbers of young people of an age where they are making

entry-level, occupational choices, not unlike their civilian counterparts. The issue, it

appears, therefore, is not one of the absence or presence of differential validity, nor is it one
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of choice of counseling models; the issue is one of counseling practice in which all

information of potential use to the student and the counselor is made available and properly

interpreted. The additio, of more information to a counseling system can be expected to

enhance its overall validity. The existence of valid predictors of entry-level occupational

training, based on large, representative samples of Ameican youth should play a meaningful

role in a high school student's career exploration.

As noted In the previous sections, the well-established predictive utility of the ASVAB

rand its composites for success in training, and its usefulness in the prediction of job

performance measures as well, provides compelling evidence that the ASVAB high school
composites are useful predictors of training success in a variety of civilian occupations.

The validity of the ASVAB high school composites und subtosts (using ASVAB Form 1 4)

for prediction of success in civilian occupations was addressed by Armstrong, Chalupsky,

McLaughlin, and Dalldort (1988). Their study started as a predictive validation effort,

investigating the predictive validity of ASVAB Form 14 for a sample of job incumbents in 1 2

entry-level civilian occupations. Tile subtests and composites were to be validated against

carefully developed Behaviorally Anchored Rating Scales, BARS, (see Smith & Kendall,

1963, for a discussion of BARS). The incumbents were to be rated by their supervisors

using the BARS. The ASVAB was administered and the BARS devoloped; however, because

the Office of Management and Budget ý,ould not approve the use of the rating scales, a

substitute criterion had to be found and the study had to be redesigned.

As a substitute for civilian occupational success criteria, Armstrong et al. (1988) used

Army data from an Army effort (called "Project A") to develop job performance criteria. The

Project A data consisted of ASVAB validation information for a job performance criterion,

Skill Qualification Test scores. Civilian supervisors in the 1 2 selected civilian occupations for

which the authors had validity data rated task analyses of the corresponding Army

occupations to obtain estimates of the overlap, in terms of job requirements, between the 1 2

civilian occupations and the Army occupational specialties. Sufficient overlap was found in

9 of the 12 civilian occupations. Data from this analysis are presented in Table 22 along

with the estimated validities for the nine matching civilian occupations (N = 1,328). The

validities are not corrected for restriction in range. The vrilidities are of the same magnitude

as the validities of the ASVAB for prediction of JPM criteria measures reported previously.
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Table 22. Validity fromn Military Occupations Studied in Project A

Corresponding
Military Percent of

Civilian Occupation supervisors Project Ail
occupation Army (MOS) matching validity N

Bookkeeper/
Accounting Clork Accounting 50 .70 72

Specidlist (73D)

Bus Drivur Motor 100 .59 14,917
Transport
Operator i64C)

Computer Oporator Computer/ 86 .64 545
Machine
Operator 174D)

Diesel Mechanic Heavy-Wheel '100 .74 941
Vehicle
Mechanic (63S)

Firefighter Firefighter 100 .72 72
(51 M)

Licensed Practical
Nurse Medical 86 .73 392

Specialist (91 A)
Lino Installer/I.Cable Splicer Wiru Systemis 67 .51 2,907

Installer (36C)
[.Operating

Engineer Heavy 100 .6.4 233
Consti uction
Equiiipminto
Operator (62E)

Word Processing
Machine Operator Administrative 55 .64 9,509

Specialist (71 L)

Noqtq. From Armed Sorvices Vocational Aptitdud Battery: Validation for civilian
LoLguations iAFHRL-TR-88-20, AD-A 198 753) (p, 59) by T'. R3. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, a-nd MA. R. 11Dalldort, 10188, BrookS AF-B, -TX: Mnoe n esne
Divis~ion, Air Force Human Resources Laboratory.

ilBased on the relationship betwecii ASVAB subtests and bkill Quilification Test (SOT)
scores (except for Medical Specialist, where the ci ituriori was a composite of hands oni and
job knowledge tests). No weighting of subtests nor corrections for restriction of range.
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Because these are estimates of validity from a military study, this result is to be expected.

Armstrong et al. (1988) suggested that the validities taken together with the high degree of

match between civilian and military occupational task analysis show that the ASVAB

probably predicts performance on civilian jobs as well as it does for military jobs.

Armstrong et al. (1988) did not stop with the substitution of validities for military job

i Iperformance for civilian job performance. They al,•o attempted to estimate the validities of

the ASVAB for the civilian occupations directly from the available data. This was

accomplished with estimated validities using the predicted likelihood that an individual would

be in an occupation based on the observed frequencies of individuals' occupational

,membership in their data set. These validity estimates are presented in Tables 23, 24, and

25. Armstrong ot al. (1988) used Clemans' Lambda (Clemans, 1958) to estimate the

validity of the ASVAB for the 12 civilian occupations.

Table 23. ASVAB Subtost and Composite Validity Coelficients Estimated by Clemans'
Lambda for Best Linear Combinations (Civilian Validation and Youth Cohort)

Subtests Composites

Civilian Youth Civilian Youth

Occupation validation cohort validation cohort

Bookkeeper/Accounting Clerk .50 .53 .51 .52
Bus Driver .17 .30 .13 .28
Cosmetologist .57 .34 .57 .33
Diesel Mechanic .73 .58 .73 .58
Electronics Assembler .30 .56 .25 .55
Electronics Technician .74 .62 .71 .60
Firefighter .42 .36 .41 .26a
Operating Engineer .56 .62 .52 .57
Line Installer/Cable Splicer .57 .540 .57 .46a
Computer Operator .35 .36 .35 .38
Licensed Practical Nurse .53 .50 .54 .44.
Word Processing Mac-inine Oiperator .G7 .53 .66 .50

Note. From Armed Services Vocational Aptitude Battery: Validation for civilian

occupations (AFHRL--TR-88-20, AD-A198 758) (p. 56) by T. R. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, and M. R. Dalldorf, 1988, Brooks AFB, TX: Manpower and Personnel
Division, Air Force Human Resources Laboratory.

aBased on a sample of fewer than 20.
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Table 24. ASVAB Subtest Validity Coefficientsa Estimated by Clemans' Lambda

Subtestsb

Occupation GS AR NO CS AS MK MC . El VE

Bookkeeper/
Accounting Clerk .20 .32 .36 .16 .30

Bus Driver .01 .10 .05 .04
Cosmetologist .02 .02
Diesel Mechanic .04 .10 .68 .48 .49
Electronics Assembler
Electronics Technician .28 .58 .39 .08 .39 .58 .45 .71 .23

Firefighter .27 .17 .09 .33 .20 .35 .19 .17
Operating Engineer .42 .10 .15
Line Installer/
Cabler Splicer .38 .30 .19 .12 .62 .18 .38 .57 .40

Computer Operator .05 .21 .21 .03
Licensed Practical
Nurse .10 .1P5Word Processing

Machine Operator .26 .31 .00

Note. From Armed Services Vocational Aptitude Battery: Validation for civilian
occupations (AFHRL-TR-88-20, AD-A 198 758) (p. 54) by T. R. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, and M. R. Dalldorf, 1988, Brooks AFB, TX: Manpower and Personnel
Division, Air Force Human Resources Laboratory.

aOnly results based on positive relations between skills and occupations are presented in
this table.

hDefinitions for abbreviations are found in Table A-2.

The Clernan's Lambda values shown in Table 23 were based on the regression of all
ASVAB subtests and composites and represent the best-weighted linear combinations of

subtests and composites, for both the 1980 American Youth sample and the sample of men
and women in the Armstrong et al. (1988) study. The regressions were done separately for

males, females, and the total sample.

The researchers maintained that the results depicted in Tables 23 though 25 showed
the ASVAB to be a valid discriminator among job incumbents in this study. Based on these

results, they noted that the civilian job-holders most identifiable by the best-weighted linear

combinations of ASVAB subtests and composites are the diesel mechanics and electricians.
They noted also that bus drivers could not be distinguished from the other 12 occupations in

this study.
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Table 25. ASVAB Composite Validity Coefficients! Estimated by Clemans' Lambda

Compositesb

." Occupations Acad Verb Math Mech Bus Elec Health

Bookkeeper/
Accounting Clerk .25 .15 .18 .33 .03 .06

Bus Driver .00 .01 .02
Cosmetologist
Diesel Mechanic .01 .02 .51 .17 .22
Electronics Assembler
Electronics Technician .44 .26 .59 .56 .38 .60 .47
Firefighter .18 .24 .19 .31 .15 .24 .28
Operating Engineer .14
Line Installer/

Cable Splicer .35 .41 .23 .50 .25 .39 .38
Computer Operator .02 .04 .11
Licensed Practical
Nurse .13

Word Processing
Machine Operator .11

- Note. From Armed Services Vocational Aptitude Battery: Validation for civilian
occupations (AFHRL-TR-88-20, AD-A198 758) (p. 54) by T.R. Armstrong, A.B. Chalupsky,
D.H. McLaughlin, and M.R. Dalldorf, 1988, Brooks AFB, TX: Manpower and Personnel
Division, Air Force Human Resources Laboratory.

0Only results based on positive relations between skills and occupations are presented in
this table.

bAcad is the Academic Composite; Verb, the Verbal; Math, the Mathematic; Mech, the
Mechanical; Bus, the Business & Cl-rical; Elec, the Electronics and Electrical; and Health,

-'I; tHealth, Socbal, and Technology.

In an effort to address the question of differential validity in the ASVAB, Armstrong et

"al. (1988) performed a discriminant function analysis of the ASVAB scores for their sample

of civilian job incumbents. After controlling for the effects of gender, they found that the

first four characteristic roots (eigenvalues) were statisticaliy significant (using Wilk's[| criterion). The authors then used the multiple discriminant functions to determine the

percent of job incumbents that would be correctly classified.

Table 26 presents the percent of correctly classified civilian job incumbents based on

the discriminate function developed in the Armstrong et al. (1988) study. The effect of

gender on occupational choice made by the job incumbents can be observed in these results.

The percentages in the last column are based on ASVAB scores with total gender means

subtracted. These results show that removing the effect of gender reduces the prediction of
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occupational membership consid ',ly, but there is still significant correct classification

based on ASVAB scoies alone. .,,jin, the ASVAB appears to be the most discriminative

within the electronics occupations.

"Table 26. Percentages of Correct Classifications Based on the
Subtest Discriminant Functions

Including Excluding
Igender gender

Occupation variation % variation %

,ookkeeper!Acouuntirig Clerk 07.3 26.6
Bus Driver 8.9 4.4
Cosmetologist 26.1 17, 1
Diesel Mechanic 4Y.9 32.2
Electronics Assembler 28.5 33.9
Eiectronics Technician 76.9 73.0
Firetighter 25.9 13.4
Operating Engineer 29.5 31.3
Line Installer/Cable Splicer 38.6 34.0
Computer Operator 10.8 22.8

Licensed Practical Nurse 33.3 31.0
"Word Processing Machine Operator 37.2 12.4

Note. From Armed Services Vocational Aptitude Battery.: Validation for civilian
occupations (AFHRL-TR-88-20, AD-A198 758) (p. 53) by T. R. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, and K. R. Dalldozf, 1988, Brooks AFB, TX: Manpower and Personnel

Division, Air Force Human Resources Laboratory.

In a further attempt to understand the relationship of other variables on the varistion of

ASVAB scores obtained in their study, Armstrong et al. (1988) analyzed the correlations of

the high 3chool composite scores with age and job tenure. Table 27 presents these

correlations. These patterns of correlations are similar, indicating no clear-cut effect of age

and tenure on ihe ASVAB composite scores.

Results of a high school composite validity study using Army occupational data from

Ha-ser, Arabian, and Martin (1984), as reported in Hunter, Crosson, and Friedman (1985),

are presented in Table 28. These validities are for Army recruits in the indicated broad family

groups. The composites are classified into factor-based and occupat'onal composites.
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Table 27. Correlations of DoD Student Testing Composite Standard
Scores with Age and Job Tenure

Composite Age Job Tenure

Academic Ability 0.11 0.05
Verbal Ability 0.12 0.06
Math Ability -0.01 -0.02
Mechanical and Crafts 0.09 0.11
Business and Clerical -0.04 -0.06
Electronics and Electrical 0.09 0.06
Health, Social, and Technology 0.06 0.05

Note. From Armed Services Vocational Aptitude Battery: Validation for civilian
occupations (AFHRL-TR-88-20, AD-A138 758) (p. 40) by T. R. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, and M. R. Dalldorf, 1988, Brooks AFB, TX: Manpower and Personnel
Division, Air Force Human Resources Laboratory.

Table 28. Validity Coefficients of the High School Composites for
Various Occupational Areas in the Army

Number Number Factor Occupational
Occupational, of of

are~a jobs people AA V 0 T S M-C B&C E&E HS&T G

CtericalI 7 5,385 64 59 62 51 50 55 62 62 62 63

SkiLLed Technician 5 5,367 52 48 51 47 38 49 50 53 53 53

SurveilLance/
Communication 4 3,530 50 49 48 52 32 54 46 53 54 54

Operator/Food 5 7,724 51 49 47 50 34 53 46 52 54 53

Combat 16 13,904 46 45 44 45 32 48 43 48 49 49

Mechanical

Maintenance 4 2,463 44 42 43 46 30 48 40 47 48 48

Electronics 7 4,958 43 42 42 44 28 46 40 46 46 47

Field ArtilLery 4 6,306 40 38 39 42 28 44 37 42 44 43

General Maintenance 3 596 39 35 42 39 29 41 38 42 42 42

Total 55 50,233 48 45 46 46 33 49 45 49 50 50

AA = Academic Ability M&C = Mechanical and Crafts
V =Verbal B&C = Business and Clerical
Q =Quantitative E&E = Electronics and Electrical
T=Technical HS&T = Health, Social, and Technology
S = Speed G = General Cognitive Ability

Note. From The Validity of the Armed Services Vocational Aptitude Battery (ASVAB) for
civilian and military job performance (p. 118) by J. E. Hunter, J. J. Crosson, and D. H.
Friedman, 1985, Washington, DC: Department of Defense. Decimals omitted and largcst
row values underlined.
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Factor-based composites are those composites that were defined in terms of subtest

composition, based on the results of factor analytic studies. Occupational composites are

those composites that were defined based on the best-regression-weighted subtests for

prediction of military training school success. Factor-based composites were included in

their analyses, although these composites are not used operationally in the high school

testing system. These results are provided for comparison with the results of the Armstrong

et al. (1988) study using the validity estimates presented in Table 25. 1 he comparison

shows that the obtained validities for military occupations are generally higher than the

validity estimates obtained from the Armstrong et al. (1988) civilian validation. Where direct
comparisons are possible (based on liked-named occupations such as

electronics--electronics technicians; mechanical maintenance--diesel mechanic), the validity

estimates provided in the Armstrong et al. (1988) work appear to be lower than the validities

obtained in the Hanser et al. (1984) study.

Synthetic Validity

Some studies identified in the literature have explored techniques for estimating the

validities of ASVAB composites (Mullins, Earles, & Ree, 1981; Weisen & Seigel, 1977).

Weisen and Seigel (1977) employed job analytic data for a group of Navy jobs and predictive

validity information on ASVAB Forms 6 and 7 to estimate ASVAB subtest-level scores that

were predictive of poor, average, and superior performers. The authors met with moderate

success for five of the ASVAB Form 6 and 7 subtests: WK, AR, MC, SI, and El.

Mullins, Earlos, -rnd Ree (1981) employed a different strategy in that they sought not so
much to estimate validity or develop "synthetic" validity as to weight predictive validity data

for final technical training course data by the difficulty of the technical school. The
importance of taking into account the differing entry-level standards was emphasized by the

authors. They pointed out that in the usual predictive validity paradigm, the final school

grade for a very difficult school (high aptitude entry standard) is t.r.eated the, same as that for

a very low difficulty school (low aptitude entry requirement). Mullins et al. (1981) developed
a method of adjusting final school grades according to the difficulty level of the school and

placed all school grades on a single continuum. They then recalculated the criterion

measure, recomputed the selector aptitude indices, and compared them to the indices

computed in the usual manner. Their results indicated that the adjusted criterion measures

and aptitude indices weighted by technical school difficulty predicted final school grades

better on cross-validation than did the traditionally compu~ed (unweighted by difficulty)
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aptitude indices. This finding is consistent with the results reported by Lawrence (1988) on

the effects (4 job complexity as moderating the relationship between aptitudes and first-term

attrition.

Summary of Criterion-Related Validity Studies

With the exception of their validity for the TTC criterion, the criterion-related validity of

the ASVAB subtests and composites is substantial. For final school grade, the corrected

values for ASVAB Forms 8, 9, and 10 range from .37 for the A composite to .54 for the E

composite. The comparable, but slightly lower values of the same composites and subtests

against JPM is reassuring, The AFQT loses some validity relative to the aptitude area

composites against the JPM measures, probably as a function of the lower reliabilities of the

JPM criterion measures. The validity coefficients of ASVAB Forms 6 and 7 for prediction of

JPM measures (see Appendix F) are uncorrected for range restriction, but stil: indicate a

substantial relationship of the subtests and composites to JPM measures. The relationship

of the validity of the AFQr" to the aptitude area measures against JPM criteria Vas reversed

for ASVAB Forms 6 and 7. The reasons for this are not clear. The lower averaged validity of
the A composite for ASVAB Forms 6 and 7 is a finding consistent with validity results using

final school grade as a criterion.

The validity of the ASVAI Forms 8, 9, and 10 for the TTC criterion is the lowest of all

three training success criteria, but still appreciable. The lower values of the validity

coefficients for this criterion are a consistent finding, with similar results indicated for

ASVAB Forms 6 and 7 (see Appendix E). These findings may be indicative of artifacts of the

training situation and are perhaps best attributed to a particular type of criterion

contamination unique to this type of criterion measure.

The validity of the high school composites for use in the DoD Student Testing Program

depends on the extent to which the dem, )strated validity of the high school composites

generalize from military occupations to similar civilian occupations. Y'he evidence reviewed

here indicates that the validities may generalize quite well. The one study with results that

bear on the validity of the current high schoo: ASVAB Form 14 indicates that a substantial

"number of the civilian jobs studied (9 of 12 civilian occuipations) substantially overlap with

military counterparts--based on judged similarity of task analyses of the military occupations

by civilian supervisors. Estimated validities from this study were appreciable, but appeared
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to be underestimates of the actual validities. The obvious shortcoming in the research on

ASVAB validity for the student testing program is the lack of a single, high quality, predictive

* •validation study of the ASVAB against an acceptabie job performance criterion.

i" IV. CONTENT VALIDITY STUDIES

The Standards (APA, 1985) define content-related validity evidence in terms of the

demonstrated representativeness of Zhe test items on a given measure to the universe or

content domain. Imptied in thi,i definition o~f content valid'ty is the assumption that content
validity is established by the process by which the test is constructed. This assumption

follows closely the requirements of content validity listed by Ebel (1983): (a) the explicit

"definition of the ability to be measured; (b) clear, explicit definition of the tasks that make up
the test; and (c) the rationale for using a particular test-task %o measure the defined ability.

The establishment of content validity using Ebel's definition is a process of tying test

questions to specific abilities. A fundamental tool in this process is the taxonomy of the
test. Studies which provided empirical evidence that ASVA3 subte,'t items "belonged" in

relevant taxonomic categories were, for the purposes of this review, considered relevant to

questions of the content validity of the battery. Factor analytic studies at the item level

exemplify this type of study.

The use of subject-matter experts to generate raw test items according to an explicit

taxonomy of content areas fulfills part of the requirement for a content-valid test. Other

"requirements for content validity are satisfied in the manifestatiop of desired or acceptable[ ,- psychometric properties such as appropriate dMfficulty levels, biserizl correlations of the test

items, and acceptable reliability. Yet other aspects of content validity, such as the
demonstration of appropriate correlation (or lack of correlation) with other measures of the
same (or differing) aptitude or construct, are usually mcasures of construct validity.

The development of all ASVABs has been documented in reports which vary in detail.
Bayroff and Fuchs (1970) documented the initial development of Form 1, which was based

on the judged equivalence for Service-specific aptitude measures; there were no formal
taxonomies for the ASVAB Form 1. Vitola and Ailev (1968) documented the validity of Air

Force composites derived from ASVAB subtests on Form 1.
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For ASVAB Forms 5, 6, and 7. as documented in Jensen, Massey, and Valentine (1976),

the "plan" for the new ASVABs consisted of the judgment that all cognitive areas
if

represented in the common Services' classification tests used prior to ASVAB Form 1

development were adequately covered by the new forms. Again, there was no formal

taxonomy for these batteries. It was not until ASVAB Forms 8, 9, and 10 that a formal,

defined taxonomy was established and built around the content areas existing in this series

of forms.

The content of the ASVAB Form 8ax (a precursor to the operational ASVAB Form

8a--the anchor battery for the current score-scale), which was administered to a nationally

representative sample of American Youth in the Fall of 1980 (DoD, 1982b), was to set the

pattern of the ASVAB for a decade. The development of a new score-scale based on a

representative sample of 1980 American youth had a direct and lasting effect on the content

validity of the ASVAB. Because ASVAB Form 8ax was the ASVAR version used for

standardizstion of the 1980 score-scale (Maier & Sims, 1986), its content and the content

of its sister versions (Forms 8b, 9a, 9b, 10a, and 10b) defined the content domain of all

subsequent ASVABs and was published after the operational implementation of those forms.

The more detailed version of the taxonomy has served as the basis of tha development of

ASVAB Forms 11, 12, and 13 (Andberg, Stillwell, Prestwood, & Welsh, 1988; Prestwood et

al., 1985); Forms 15, 16, and 17 (Ree et al., in press); and the not yet fully developed Forms

18 and 19 (Curran & Palmer, in press) and Forms 20, 21, and 22 (Palmer, Curran, &

Haywood , in press).

As part of the normal ASVAB development process, raw items are developed, edited,

and tried out on successively broader ability ranges of military recruits until final,

operational-length candidate ASVAB forms are calibrated on a sample of recruits. The final

stage of development consists of an Initial Operational Test and Evaluation (IOT&E) where

the new forms are administered and calibrated on a full ability range, large sample of

applicants. At each stage of the developmental process, items are culled or replaced by

items in the same taxonomical category as defined by ASVAB Form 8a, with items that are
matched to the p-values and item-test biserial correlations of ASVAB Form 8a. The anchor

subtests are always administered with experimental or candidate ASVAB items to obtain

appropriate item statistics for matching (Andberg et al., 1988).
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It is important in establishing content validity that performance--on tests as a whole and

on test items specifically--is free from unintended influences of factors irrelevant to the

measurement of the intended ability. More explicitly, quantitative evidence of content
validity of the ASVABs comes from studies by Bock and his associates using the large

representative sample of American youth from the Profile of American Youth Study (DoD,

1982b). A study by Bock and Moore (1984) investigated ethnic, gender, and demographic

influences on test performance. Bock and Moore (1984), examining subgroup performance

on individual subtests on tha ASVAB Form 8ax used in the Profile of American Youth Study,
found that scores on the 10 subtests of the ASVAB were significantly correlated with

education level, gender, sociocultural group, mother's education level, ano region of the

country. In understanding these results, one must bear in mind that the purpose of the Bock

and Moore study was to examine the pattern of performance differences in a representative

sample of American youth. The ASVAB appeared to be measuring those abilities and

experience that are the result of specialized, role-typical education and experience resulting

from self-selection into educational tracks rather than an artifact of the test itself--especially

in the case of sex differences. Bock and Moore (1984) related all the patterns of test score
performunce to the literature on the influence of background and biological factors on ability

test performance. Their findings related to sex and ethnicity will be discussed later in the

section on subgroup validity and equity. Although probably equally appropriate to tile

section on construct validity, some factor analytic results will be discussed in the context of

content validity.

Bock and Mislevy (1981) examined the Profile of American Youth data set using Item

Response Theory (IRT) methods to investigate possible test bias and ti•e amount of

information provided throughout the ability range on each of the subtests. Bock and Mislevy
summarized the item characteristics of each of the power subtests and identified one badly

flawed item un the Paragraph Comprehension (PC) subtest. The flawed item was
"widowed" in the pagination of the test booklet; i.e., left by itself on the back side of the last

page of the PC subiest. TIey also examined the tests for inordinately high guessing on the

part of subjcis in the Profile jaza base and concluded:

Data from responsc.s to the ASVAB are free from major defects such as high.
levels of qussinl ur carelessness, inappropriate levels of difficulty, cultural
test-auestion bias and iriccnsistencies in test administration procedures. They
provide a sound basis for the estimation of population attributes such as
m.amns, medians, and percentile points in the youth population as a whole and
:, subgroup'.; defined by age, sex, and race/ethnicity. (p. 51)

6 61



These findings provide evidence of the overall content validity of the ASVAB, but the

subtest-by-subtest results of the subtest information curves are most interesting. Bock and

Mislevy summarized these subtest information results for ASVAB Form 8ax in the nationally

representative sample of American youth, ages 16 - 23, as follows:

"Targeting varies from one subtest to another: the shortest test, Paragraph
Comprehension, provides precise information at a level about one standard
deviation below the mean, but not as much information for subjects very far
above the mean. Mathematics Knowledge, on the other hand, is more
informative about subjects above the mean than below the mean.

Subtests with relatively high precision for subjects with low abilities include
General Science, Word Knowledge, Paragraph Comprehension, Numerical
Operations, and Coding Speed. These subtests would be particularly
well-suited for initial selection decisions. Subtests with less precision for

:. subjects with low abilities--i.e., "floor" effects--are Arithmetic Reasoning,
Auto and Shop Information, Mathematics Knowledge, and Electronics
Information.

Subtests with particularly high precision for subjects with high abilitiesinclude General Science, Arithmetic Reasoning, Auto and Shop Information,

Mathematics Knowledge, Mechanical Comprehension, and Electronics
Information. These subtests would be especially well-suited for placement
decisions for subjects who have already been selected. A Subtest with little
precision for subjects with high abilities--i.e., a 'ceiling' effect--is Paragraph
Comprehension. (p. 23)

Bock, Gibbons, and Muraki (1985) reported the results of a full-infoimation item factor

analysis of the eight power subtests of the ASVAB using a sample of 1, 178 cases from the

National Longitudinal Study of Labor Force Participation that were idininistered the ASVAB

as part of the Profile of American Youth Study. The purpose was to describe a method for

item factor analysis using marginal maximum likelihood estimation with the EM algorithm.
Though the nurpo.qp of the study was methodological and the ASVAB is not defined as

unidimensional, results of the study indicated that five of the eight power tests on the

ASVAB depart significantly from unidimensionality. The results are discussed in terms of

scoring for an adaptive test. The important point for the content validity of the ASVAB is

that any adaptive test using Item Response Theory that presents a single score for an ability

should be unidimensional; that is, it should contain test items that are all drawn from the
same universe or dimension. Although the impact of violations of this assumption are more

serious for adaptive tests, Bock et al. (1985) nevertheless provided pertir'Ont data for the

content validity of the ASVAB.
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The Bock et al. (1985) study showed that five ASVAB subtests contained a statistically

significant second factor. The Promax factors (the second factors) were intercorrelated with

the first factor in the range of .74 (for GS) to .86 (for MK). The five subtests were General

Science, Arithmetic Reasoning, Word Knowledge, Auto and Shop Information (which, in

earlier versions of the ASVAB was two separate subtests), and Mathematics Knowledge.

Table 29 shows the types of content that define the factors within those five subtests

identified as multidimensional in Bock et al. (1985). The results of the Bock et al. (1985)

study are consistent with the findings of Bock and Mislevy (1981). The second factor in the

five subtests accounted for between 1% and 4% of the common variance.

Table 29. Content of ASVAB Subtests with Two Factors

Subtestsa Factor I Factor II

GS Physical Sciences Life Sciences

AR Arithmetic Reasoning Business Arithmetic
(Calculation of
Interest)

WK Unknown or unsoecifiable

AS Automotive Information Shop Information

MK Formal Algebra Numerical Calculations
and Mathematical
Reasoning

Note. The data are from Full information item factor analysis by R. D. Bock, R. Gibbons,
and E. Muraki, 1985, Chicago, IL: National Opinion Research Center.

"I aDefinitions of abbreviations are found in Table A-2.

I inn W~e+ina, i, na study of the Differnial

Item Functioning (DIF) on ASVAB Form 14 for over 40,000 high school students. This

item-level DIF study is mentioned here under content validity because the measurement of

extraneous variables, such as race or gender, is one aspect of content validity. The results

of the Linn et al. (1988) study indicated that AR and MK had few items with significant DIF

related to ethnicity or gender. The Linn et al. (1988) results suggested that specialized
vocabulary may play a role in gender-related differential item functioning, especially in

Mechanical Comprehension and Electronics Information subtests, but the authors pointed

out that such studies may not be of much practical use to test-builders. The results of the
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Linn at al. (1988) study were complementary io the findings of Bock and Moore (1984) arid

Bock at al. (1985). The important finding for the content validity of the ASVAB was that the

occurrence of DIF in the battery was minimal, and thus the confounding attributable to

extraneous variables, such as gender- and ethnic-related differences, was also minimal or

nonexistent. Other evidence as to whether or not the ASVAB subtests measure variables

unrelated to the specified abilities comes from research on the ASVAB Form 14 used in the
DoD Student Testing Program.

Table 30 displays the correlations of ASVAB Form 14 with age and job tenure from the

civilian validation study by Armstrong et al. (1988). The relationships depicted in Table 30

indicate there is not a particularly strong relationship between any of the subtests and age or

time on the job. In this study, 72% of the sample of 1,315 were under age 35, and

individuals between the ages of 18 and 29 constituted 56% of the sample.

"Table 30. Correlations of ASVAB Subtest Standard Scores with Age and Job Tenure

Subtest Age Job Tenure

General Science 0.13 0.08
Arithmetic Reasoning 0.06 0.03
Word Knowledge 0.20 0.10
Paragraph Comprehension 0.01 -0.02
Numerical Operations -0.18 -0.17
Coding Speed -0.16 -0.13
Auto and Shop Information 0.11 0.12
Math Knowledge -0.07 -0.07
Mechanical Comprehension -0.03 0.04
Electronics Information 0.16 0.16
Verbal 0.15 0.07

Note. From Armed Services Vocational Aptitude Battery: Validation for civilian
ocrupations (AFHRL-TR-88-20, AD-A198 758) (p. 40) by T. R. Armstrong, A. B. Chalupsky,
D. H. McLaughlin, and M. R. Dalldorf, 1988, Brooks AFB, TX: Manpower and PersonnelDivision, Air Force Human Resources Laboratory.
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V. CONSTRUCT VALIDITY STUDIES

As defined in the Standards (APA, 1985), any evidence of validity can be taken as a

form of construct validity. Direct indication, of construct validity are usually derived from

factor analytic studies, studies comparing the test performance of examinees on two

batteries that purportedly measure the same thing, and studies that factor analyze

intercorrelations among the subtests of two test batteries. Similarity of factors (i.e.,
like-named subtests loading on the same factors across batteries) is frequently presented as

evidence of the construct validity of the subtests comprising the batteries.
I--

Numerous studies have included factor analyses of the ASVAB. Strict comparison of

results among studies should be made with caution due to the fact that different researchers

used differing types ot factor extraction and factor rotation (oblique or correlated, and

orthogonal or uncorrelated factors). Comparisons of factor analytic results between

first-generation ASVABs (Forms 1-3), second-generation ASVABs (Forms 5, 6, and 7) and

third-generation ASVABs (Forms 8 - 14) are provided in Andberg et al. (1988); DoD (1 984b);

Fletcher and Ret (1976); Maier and Grafton (1981); Ree et al. (1982); and Sims and Hiatt

(1983). These studies allow for the comparison of factor solutions among the generations of

ASVAB.

Results of each of these and other studies can be summarized in terms of +he number of

factors found, the type of solution, the subtests composing the obtained factor solutions,

the variance accounted for by the factor solutions, and the criteria used for factor loadings.

Table 31 presents umrnmary results for the factor aialyses of ASVAB Forms 2 and 5 by

Fletcher and Ree (1976). The Sims and Hiatt results (1983) of a factor analyses of ASVAB
Forms 6, 7, bnd 8 are shown in Table 32. These results are illustrative of the typical factor

solutions found in other studies (Diehl, 1981; Fischl, Ross, & McBride, 1979; Kass, Mitchell,

Grafton, & Wing, 1982; Moreno, Wetzel, McBride, & Weiss, 1983; Sims & Mifflin, 1978;

Stoloff, 1983).

A four-factor solution for ASVABs in the third-generation ASVAB Forms 8 through 14,

1 and a five-factor solution for second-generation ASVAB Forms 5, 6, and 7 (see Table 32),
are the most interpretable factor solutions found across studies using the most common

types of factor extraction methods and rotation. These analyses involved principal factors
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analysis with squared multiple correlations in the diagonals and subtest intercorrelations in

the off-diagonals. The solution was then rotated to a Varimax criterion for an orthogonal

Ad' solution.

Table 31. Factor Analysis for ASVAB Forms 2 and 5

Factor 1 Factor 2 Factor 3 Factor 4
"Technical Scholastic Attention to Spatial

* Information Information Explicit Rules Perception
. Forms Forms Forms Forms

2 5 2 5 2 5 2 5

V TKu .818 WK .763 .793 AD .826 SP .791 .721
SI .785 .735 GS .681 NO .757 MC .540

SAl .7/62 .768 MK .664 CS .743 AR .482 .416

El .712 .647 AR .620 .614 MK .435
MC .530 .629 El .491
GI .530 GI .485
GS .447 MC .433

Note. From Armed Service5 Vo.cational Apti ude Battery (ASVAB) .c*orrelationa/ analysis
ASVAB Form 2 versus ASVAB Form 5 (AFHRL TR-76-70, AD.-A032 593) (p. 17) by J.
Fletcher and M. J. Ree, 1976, Lackland AFB, TX: Personnel Research Division, Air Force
Human Resources Laboratory.

aDefinitions of abbreviations are found in Table 1.

Table 32 results show that a four-factor solution is repeatedly found in factor analytic

researcho.f the ASVAB. In the analyses of ASVAB Form 8, the deletion of Space Perception

from the third generation of ASVABs accounts for the lack of a fifth factor that is typically
I found in factor analyses of ASVAB Forms 5, 6, and 7. Despite the fifth factor related to

spatial ability, the repeated finding of four, common, correlated, ir.terpretable factors across

ASVAB generations provides some support for the assumption that validity results can be

generalized among ASVAB forms and generations (DoD, 1984b). These four correlated

factors are generally interpreted in the literature as Verbal, Speed, Technical, and

Quantitative factors.
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Table 32. Factor Pattern Matrix from Joint Factor Analysisa of ASVAB Forms 6, 7 and 8

Rotated Factor Loadingb

Factor Factor Factor Factor Factor
1 2 3 4 5

(verbal) (speed) (technical) (quantitative) (space)
Sub-
testc 6/7 8 6/7 8 6/7 8 6/7 8 6/7 8

G S .5 2 .6 5 --- ......--- -. 3 0 ...... ...
W K .90 .97 --- --- --- --- ---... .t ~PC .- 68 --- ............. ..

C S -- - ---- .5 5 ...---.... .....
N O ... . .7 2 .7 0 ---.--- ----......

AR --- --- --- --- -. 64 -.69
M K .- ...--- --- --- -- .88 -.90 ... ...
MC --- .--- --- .38 .42 -.33 --- .32 .29
El .35 .42 --- .46 .41 ...
Al .95 .84d ---... .
S I ... ..... . ..- .6 5 ---.......... ...-
G I1 .5 6 ---.--. .--..--.---..--..-- ...
A D ---. --..- 5 3 ---.---.---........ ...
S P ---..... ...... . ..- 4 7 . . .

Note. From A oint fa tor anmilvsis of ASVAB Forms 5/6/7 and Forms 819/1Q (CNA-83-
3178/10) (p. 5) by W.H. Sims and C.M. Hiatt, 1983, Alexandria, VA: Center for Naval
Analyses.

a2,025 cases who tested on both ASVAB 6/7 and ASVAB 8. The subtest correlation
matrix was factor analyzed using a principal factor solution followed by oblique rotation.

b Values less than .30 were omitted.
c Definitions 0f abbreviations are found in Tables 1 and 2.

d In ASVAB 6/7, the Al and SI subtests were scored separately. In ASVAB 8/9/10, they
were combined to form the AS.

Using ASVAB Forms 8, 9, and 10, Ree et a.. (1982) extracted varying numbers of

factors with orthogonal (to Varimax criterion) and oblique rotations (to Kaiser-Harris Type 2

criterion). The subtest composition of the four-factor solution, with oblique rotation from

Ree et al. (1982), is presented in Table 33.
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Table 33. ASVAB Form 8a Common Factors (Oblique Solutions)

Factor Loadings

Verbal Speed Quantitative Technical

bcb b C b C
Subteste Ii II bi Il I1l IV IV

GS .54 .54 .. 04 -.05 .26 .21 .27 .29
AR .21 .07 .14 .11 .59 .69 .15 .15
WK .70 .95 .08 .03 .13 -.02 .16 .01
PC .62 .68 .17 .16 .15 .08 .12 -.04
NO .13 -.03 .57 .79 .19 .12 -.08 .03
CS .07 .06 .56 .81 .10 -.06 .20 .00
AS .23 .00 .01 .05 .04 -. 10 .68 .94
MK .10 .08 .17 .06 .62 .8b .12 -.05
MC .13 -.03 .00 .03 .29 .27 .58 .68
El .33 .28 .02 -. 04 .14 .10 .56 .62

8Definitions of abbreviations are found in Table A-2.
bRee, Mullins, Mathews, and Massey (1982), n = 19,359 Service applicants 1980.[;Stoloff (1983), n = 9,173 18-23 yr old (DoD reference population).

Table 34 presents the factor intercorrelations from Ree et al. (1982) and Stoloff (1983).

Values presented In the first column are from Ree (1982) and those In the second (same

Roman numeral as the corresponding factor from Ree et al.) are from Stoloff (1983). The

relatively high loadings for GS, WK, and PC are similar in both studies. These subtests, along

of AR and MK in both, as well as a Technical factor comprised of AS, MC, and El. The

speeded tpsts, NO and CS, comprised the Speed factor.

Table 34. Factor Intercorrelation Matrix for ASVAB Form 8a from Two Studiesa

Factors Verbal Quantitative Technical Speed

Verbal 1.00 .60 .54 .31
Quantitative .72 1.00 .51 .25
Technical .62 .58 1.00 .45
Speed .68 .65 .31 1.00

"aBelow diagonal from Stoloff (1983); above diagonal from Ree, Mullins, Mathews, and
Massey (1982).
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The factoi, loadings, as well cc the subtests defining the four factors, are very similar in
the two studies. The Rep et al. (1982) study used a sample of approximately 20,000

military applicants, whereas the Stoloff sample came from the DoD reference population of

9.173 18- to 23-year-old males ano females (DoD, 1 982b).

S.to~oft (1983) used squared multiple correlations in the principal dibgonal of the ASVAB
subtest in+-!rcorrelation mat *s initial estimates of the commonality and then factored the
iLntercorrelatior matrix using Principal Components. Stoloff decided that extraction of four

factors best reproduced the original interUorrelation matrix. These four extrac factors
were then rotated using oblique Oblimin rotation. The four factors accounted for h,'% of the

tot .-Aldnce in the ASVAB, and were rotated to a factor pattern with loadings as
tepresentod in Table 3'.

~ 4sido from the similarity of the factor loadings, the factor intercorrelations were
I.'r\'iWSdlIy lOWU( in the Ree et al. 11982) analysis, with the exception of the intercorrelation
bh!weori the Spe~ed and Technical factors .Th.2 four-factor solution accounted for 87% of
*.ic L; )mmon variance in the Stoloft (19831 study and about 74% of the common variance in
t-iejF~ et al (198 21 study. It is im-portanit for the reader to be-gr in mind the nature of the

ij estricv~on in the- r -oy t abilities of the samples in specific studies. The effect of the
seloclo, .-omposites . whe m-ilitary selection and classification system is to reduce the
ary ount of observed airiance in the intercorre'ations, thus changing the factor analytic
rusults. Thu Roe et al. M.~82) results are in close agreement with the results obtained by
KdSS et al. ( . a sam-ple of over 98,000 Army applicants, and those obtained by4Moreno et ai. bh:3) on a samplý3 of 356 male Marine Corps recruits.

P 1'1,i ~Iodiwi ni *j tur factor S< 'ttior, was repeatad in the developmental work for ASVAB
Fornms 1I1, 12, and 13 by A et*'~c al. 11988) on a sample of approximately 1 20,000

applicanits foi 'iie M~ilitary Service, Thij 'urthogional Varimax rotation after the extraction of
fou O rUi,pa factors accounted for ovo-ý, 96% ot the common variance among the subtests
ioi "ASVA~-3 Forms 1 1, 1 2, air'd 1 3. Th-_ interpretation of the factors was similar to previous

fin-' .-is for the third geiie- 'ion AS\VA[?; that is, Verbal, Quantitative, (Speed, end Technica;
factors We.' found.

3toloti (198.)ý bý;st zummarized the results of the factor- F. c work on the ASVABs
b ~ r~nqthut uu'li positive intercorrelations of the ASVAB factois i~ugge~ited that a single

unC-rlyinj *ib ilitt', o , was moasured by theC SUbtests. C+';.ýr factor analytic work reported
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by Hunter (1983, 1984) and Hunter et al. (1985) replicated and extended the notion

advanced by Stolo.f that each ASVAB subtest measures a significant amount of general

cognitive ability (GCA or psychometric 'g').

'I.. Hunter's work is now discussed separately because it involved replication and

re-analysis of much of the previous conventional factor analytic research on the ASVAB and

because it tied that research to factor analytic research on another multiple-aptitude battery

from the civilian sector, the General Aptitude Test Battery (GATB).

Hunter et al. (1985) used three analytic techniques to support his conclusion about the

ASVAB as a measure of GCA. Hunter et al. (1985) corrected ASVAB subtest validities for

unreliability and for restriction in range, but did not apply any corrections for sampling error

to the validity data. None of the othe'r usual meta-analytic corrections for other sources of

error, such as sampling error, in observed validity correlations were used in this particular

study. Instead, Hunter et al. (1985) used confirmatory factor analysis procedures to obtain

relatively error-free estimates of specific abilities, second-order abilities, and GCA. I fe

Hunter et al. (1985) made a distinction between specific abilities (as measured by ASVAB

and GATB subtests) and general second-order aptitudes (which they seemed to treat

collectively as measures of General Cognitive Abilities in their discussion). -,*he distinction

between 'g', and Hunter et al.'s (1985) GCA and second-order aptitudes becor.ies blurred in

their treatment and discussion of those constructs in that study.

Next, Hunter et al. (1985) used .irmatory factor analysis to verify a hierarchical

factor model, then path analysis to examine the "causal linkages" between aptitudes and job

performance. Hunter et al.'s (1985) results showed that the causal path to job performance
was linked only to GCA, and that there were no direct causal linkages to job performance

from specific aptitudes as measured bV 4riVAB subtests.

The Hunter et al. (1985) results have a bearing on the construct validity of the ASVAB

for a number of reasons unrelated to theoretical posolion on validity gencralization. Hunter et

al. (1985) ;eplicated tha factor analytic results obtained on large military data sets from the

Maier and Grafton (1981), iin.s and Hiatt ('1981), and Kass et al. (1982) studies. These

studies spanned t, ,o gene tions of ASVABs (ASVAB Forms 6 and 7, and ASVAB Forms 8,

9, and 10) with filfering subtest content. F'unter et al. (1985) concluded that the ASVAB

was a better measure of GCA than the GATB because the ASVAB added a 9% increase in

valioaty (from .55 to .60) over that of the GATB.
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Hunter's preliminary work on the validity generalization of the ASVAB (Hunter, 1983,

1984) had shown that the ASVAB measures GCA better than most civilian aptitude

batteries. However, the important point from Hunter's validity generalization work, from the
standpoint of the present review, is tnat it demonstrated that the ASVAB measured the

same ability or abilities as another widely used aptitude battery, the GATB. Hunter et al.

(1985) made another point in their study; namely, that there are some occupations for which

specific abilities make a contribution to job performance beend that of GCA. Just how

measures of perceptual ability are considered measures of specific ability when they too

have typically high GCA saturation is a question left unanswered by Hunter et al. (1985).

Measures of spatial aptitude appear to contribute to validity over and above that contribution

made by measures of 'g.' The issue of the contribution of specific and general abilities to

prediction of job performance has interested psychologists for a number of years, and was

discussed previously in conjunction with the high school testing program and the issue of

differei-,tial validity of the ASVAB.

A recent study by Wothke, Bock, Curran, Fairbank, Augustine, Gillet, and Guerrero (in

preparation) examinpe" the relation of the subtests of ASVAB Form 13c (ASVAB 8a, the

reference ASVAB) to the Kit of Factor.-Referenced Cognitive Tests (KIT). This factor

analytic study of the intercorrelations of the 10 ASVAB sublests and 46 cognitive ability

tests from the KIT was based on a sample of Air Force basic trainees. A matrix sampling

scheme was used to pair every test with every other test. Joint factor analysis of the data

indicated three factors accounted for the ASVAB subtest intercorrelation structure, and six
factors accounted for the intercorrelations among the KIT tests. Simultaneous analysis of

the two batteries showed most of the factor-space of the ASVAB fits within the

factor-space of the KIT. There were two exceptions: Associative memory and figural

fluency fartors if the KIT were not covered by the ASVAB factor-space.

9 Th_ ASVAB and Measures of Literacy

The relationship of ASVAB composites to measures of literacy or reading ability has

enjoyed much empirical exploration over tne years. This attention has largely been due to

the need of the Services' training communities to gauge the ability of new recruits to

comprehend written materials presented in technical manuals, technical orders, and other

written forms of instruction required for job-related tasks or job-related in.3truction.

4L
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The DoD concern albout military job demands for litoracy, and the relation of readinu

ability measures to ASVAB aptitude measures, led to the realization that the acquisition of

job knowledge was heavily dependent on reading skills -nd that literacy demands varied by
type of military occupation (Burkett, 1977; Caylor, Sticht, Fox, & Ford, 1973).

In the process of establishing a linkage between job and literacy demands, other

variables were shown to be important for the predicting of both training success and job

performance, such as quality of supervision, types of experience on the job, etc. Still, the

focus for selection and classification research and validation became the assessment of
reading ability of recruits. Mathews, Valentine, and Sellman (1978) administered the

Literacy Assessment Battery (LAB) and other reading tests to over 4,500 applicants for the

Armed Services in order to determine the reading skills of applicants and the relationship of

the ASVAB General (G) composite to the LAB and to other commercial reading assessment

batteries like the Gates-MacGinitie and the Nelson-Denny. Sticht, Hooke, and Caylor (1982)
examined the LAB in the context of a "special selection test" for use in screening applicants
for Service; however, the strong relationship of the ASVAB Forms 6 and 7 G or General

Technical composite and the AFQT to reading grade levels as measured by the

Gates-MacGinitie (r - .?4, uncorrected) and the Nelson-Denny (.65, uncorrected) precluded
its use as an additional selection test. The cost of additional testing tCme at applicant
processing centers could not be justified in terms of the small increments to the already

substantial validity of the ASVAB.

The necessity of predicting and reporting reading ability from selection and classification

aptitude measures has a long history in military research. Madden and Tupes (1 966) related
t a reading ability scale to the Airman Qualifying Examination. Mathews et al. (1978)

examined ASVAB Forms 6 and 7 aptitude indices in terms of predictive scores on other

widely used reading tests. Also, the Air Force developed the Air Force Reading Abilities Test

(AFRAT) and related that to ASVAB aptitude composites, the Nelson-Denny, the Test of
Adult Basic Education (TABE), and the Gates-MacGinitie (Mathews & Roach, 1983).

A comprehensive study by Waters, Barnes, Foley, Steinhaus, and Brown (1988)

examined the relation of six nationally used reading tests to various subtests of the ASVAB.

The goal was to calibrate one ASVAB composite (from ASVAB Forms 11, 12, and 13) to
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m -
each reading test in order to ultimately develop a single Reading Grade Level (RGL)

score-scale for use by DoD in reporting the reading abilities of new !,ecruits. The meaning of

the resultant RGL score-scale is unknown because calibrating or equating two tests which

measure different constructs does not preserve the meaning of either test.

. In the Waters et al. (1988) study, over 20,000 a plicants were administered either the

Gates-MacGinitie, the Nelson-Denny, the Adult Basic Education Examination (ABLE), the Air

Force Reading Abilities Test (AFRAT), the Test of Adult Basic Educatioi, (TABE), or the

Stanford Test of Academic Skills (TASK). The results of factor analyses of these six tests of

reading ability and the ASVAB subtests are shown i. Table 35. The results indicated that

I the VE composite should be the anchor composite for the RGL score-scale that represented

an equated average of five of the RGL score-scales from the study sample. The study

authors decided to omit the Nelson-Denny from the average because descriptive results of

the score distributions were too deviant from those of the other five tests to warlant its

inclusion in the final analysis.

The results of the factor analyses indicated in Table 35 replicate the usual finding of our

factors in the ASVAB with similar subtest composition of the factors. Whether this factor

structure was independently arrived at as the most interpretable by the authors, or whether

it was "imposed" on the results because the authors extracted the four principal factors

found in past research, is not clear from the description of the study. In any event, the

composition of the Verbal factrnr was WK, PC, and GS. Table 35 also shows the

corresponding reading tests' loadings with the ASVAB subtests' loadings on the four
-F.I factors, The extraction of the four factors were somehow arrived at after what appears to

be six separate Principal Components analyses of the six instruments. The GS subtests
appear on the Verbal factor for four of the reading tests shown in Table 35, Vet Waters et al.

(1988) decided not to include the GS subtest in the equating because it did not measure the
same abilities as did WK and PC. From Table 35, which displays all the loadings above .30,

it is apparent that all six instruments have a strong Verbal component or factor, and that the

ASVAB subtests WK and PC are loaded heavily on the common Verbal factor. The two

exceptions were the Nelson-Denny and the TASK, where PC did not load on the Verbal

factor.
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H Table 35. Factor Analyses of Reading Total Scores and ASVAB Subtest Scoresý,

E igen-

Tet vaLue Subtestb (Loading) Factor

ABLE 6.22 WK (.81) ABLE (.47) GS (.39) PC (.30) Verbal

1.65 CS (.93) NO (.32) Speed

0.72 AS (.91) ELI (.38) MC (.36) Technical

j0.60 MK (.85) AR (.36) Quantitative

AFRAT 6.ý5 UK (G86) AFRAT(.68) GS (,46) PC (.39) Verbal

1160 CS (.93) NO (.32) Speed

0.70 AS (.91) El (.35) MC (.33) Technical

0.62 P4K (.85) AR (.39) Quai't itat ive

G-M 6.24 AS (.91) El (.36) MC (.35) Technical

1.67 CS (.93) NO (.33) Speed

0.73 UK (.86) G-M (.78) GS (.52) PC (.42) Ve~baL

AR (.31)

0.59 M4K (.84) AR (.38) Quantita'i ,e

N-b 6.10 AS (.92) El (.36) MC (.35) Techni cal

1.67 CS (.93) NO (.32) Speed

0.75 WK (.91) N- (35 GS (.33) VerLal

0.60 M4K (.84) AR (.36) Quantitative

TABE 6.15 UK (.86) TABE(.71) GS (.49) PC (.41) Verbal

1.64 CS (.94) NO (.32) Speed

0.76 AS (.91) El (.36) MC (.34) Technical

0.61 H4K (.85) AR (.36) Quantitative

TASK 6.06 AS (.91) MC (.36) El (.35) iechnicak

1.70 CS (.94) NO (.33) Speed

0.75 W~r (.76) TASK(.37) V,-rbaL

0.65 H4K (.84) AR (.37) Quantitative

Note. From Estimating the reading skills of military applicants: Develoomnent of an ASVAB
to RGL conversion table (HumnRRO-FR-PRD-88-22) (p.50) by B. K. Waters, J. D. Bam'es, P.

V ~P. Foley, S. D. Steinhaus, and D. C. Brown, 1 988, Alexandria, VA: Human Resources
Research Organization.

8Factor loadings > .30.
bDefinitions for abbreviations are found in Table A-2.
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Special Military Selection and Classification Measures

Service-sperific needs have periodically resulted in implementation of specific aptitude

measures for prediction of training success and job performance.

For example, the Analysis Aptitude Test (Mathews, 1977) showed substantial validity

(r = .58) for Air Force and Army studgnts in a radio communications course. Still, the

ASVAB Forms 6 and 7 subtests of WK, AR, and SP added significant validity (14%) to that

of the Analysis Aptitude Test against a criterion of final school grade.

Wilbourn, Guinn, and Leisey (1976) validated non-verbal aptitude measures along with

ASVAB-based aptitude composites in an effort to replicate earlier results obtained by

Wilbourn and Guinn (1973). The earlier study had shown that non-verbal measures added

significant increments to validity over that provided by aptitude measures alone. The 1976

study attempted to replicate these findings, using a sample of 13,584 male Air Force

recruits, and found that non-verbal aptitude measures added larger increments in validity for

lower ability airmen than for higher ability airmen. These results hint at the notion that

validity for a set of measures may not be constant throughout the ability range, a concept

explored later in a study by Lee and Foley (1986). The Lee and Foley (1986) study was

primarily concerned with the effect of the predictor means on obtained validity coefficients

when the correlations are corrected for range restriction. However, the concept that validity

of aptitude measures may be different in different ability ranges is one worth pursuing in

future research efforts.

Another special selection screening test is the English Diagnostic Test (EDT), which was

developed in an effort to better select candidates for joint-Service journalism-related

courses. Results of two studies--Park, Mathews, and Ree (1985) and Booth-Kewley

(1984a)--indicated that the ASVAB General composite had higher predictive validity than the

EDT against final school grade, with the R2 - .634 (corrected for restriction in range) ior the
General composite. The EDT added only .006 to the R2 . These results are consistent with

those of Mathews et al. (1978), in which the ASVAB General composite was found to be a

good predictor of reading ability.
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The ASVAB aptitude composites have a good record for prediction of training success

when compared to other measures, as indicated in the previous research. However, Stoker,

Hunter, Batchelor, and Curran (1987) compared five special measures of specific aptitudes

(MCAT .. Multiplex Controller Aptitude Test; OCT - Object Completion Test; RBT - Rotated

Blocks Test; PAT - Perceptual Abilities Test; and the EMT - Electrical Maze Test) with MAGE

ASVAB aptitude indices (Als) for prediction of training success in the Air Traffic Controller

career field. The results indicated that two of the five measures (MCAT and RBT) explored in

the experimental validity study were better predictors of training success than the ASVAB

Als, and added significant predictive validity over that oi the ASVAB Als alone. The

signit cant increment in R2 using the MCAT and RBT (.068 against a criterion of pass/fail in

trainirg) indicates that there was some job-specific criterion variance unpredicted by ASVAB

composites alone.

The study by Stoker et al. (1987) also examined Air Traffic Controller post-training

attrition (within the first year) in relation to both the ASVAB aptitude indices and the five

experimental measures. First-year attrition was primarily due to the success or failure on the

Federal Aviation Agency (FAA) licensing examination, a fairly objective index of job

performance. Results indicated that scores on the ASVAB Als were not significantly related

to post-training success. However, scores on the PAT were significantly different for the

success and failure groups. The authors suggested that the abilities required for success in

training may be different from those required for post-training success.

Because the Air Traffic Controller career field Is one requiring perceptual abilities, the above

results may simply point to a need to predict that portion of the criterion space with

measures of perceptual ability. This gap in specific a "Lies measured by the current

generation of the ASVAB is consistent with the observations of Hunter et al. (1985) and
Schmidt at al. (1987).

The finding that prediction of training success may differ from prediction of later

first-term success was also supported by the results of Hawley et al. (1977) using specially

developed job performance tests for Air Force jet engine mechanics. ASVAB general

knowledge aptitude subtests (such as Arithmetic Reasoning and Word Knowledge) were

more highly related to training success than to performance criterion tests administered after

entry-level training; and information subtests of the ASVAB were more related to the

performance criterion tests for experienced mechanics than were other ASVAB aptitude

indices. The study resufts also indicated that only one of the job performance tests
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developed in Hawley et al. (1977) was significantly related to training success. These
results indicated differences between the acquired abilities related to performance and the

abilities required for success in training. The ASVAB aptitude measures seemed to lose

some predictive validity as the criteria became more Job-performance-oriented and the

further removed the performance measures were from the initial training.

The ASVAB has also been validated with an interest inventory, the Vocational

Interest-Career Examination (VOICE), developed by the Air Force to predict job satisfaction

(Alley, Wilbourn, & Berberich, 1976). The results of that study indicated that the ASVAB

aptitude indices added no predictive validity to the interest inventory for the prediction of job

satisfaction, not a surprising finding in that aptitude measures are not theoretically related to

job satisfaction in any strong manner.

Comparison Studies of the ASVAB with Civilian Multiple-Aptitude Batteries

Different forms of the ASVAB have been systematically compared to other civilian,

commercially available batteries in an effort to establish a nomological net for ability

constructs. These relationships to other multiple-aptitude batteries have been summarized

elsewhere (DoD, 1984a, 1984b; Hunter et al., 1985; McGrevy, Knouse, & Thompson,

1974). The following discussion summarizes the correlations found among ASVAB subtests
and composites with the GATB, the Differential Aptitude Test (DAT), the Flanagan Industrial

Test (FIT), the Flanagan Aptitude Classification T3st (FACT), the California Achievement

Test (CAT), and the Wechsler Adult Intelligence Scale (WAIS). The correlational data
between the ASVAB and other multiple-aptitude batteries hlave not been corrected for :

restriction in range for any of the subtests or composites of the batteries. The lack of

positive manifold for some of the comparisons may be an artifact of the restriction in range,

which will tend to reduce the variability in measures. Also, none of the measures were

corrected for unreliability.

The correlations between subtests in the GATB and ASVAB Form 5 from a study by

Kettner (1976) are presented in Table 36. The correlations indicate that the GATB and the

ASVAB subtests measure similar cognitive abilities. The correlations between subtests with

similar content are all moderate to high, from about .59 between ASVAB Form 5

Mechanical Comprehension and GATB Dimensional Space to .67 between Dimensional

Space and ASVAB Space Perception. Other high correlations are found between ASVAB
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Arithmetic Reasoning and GATB Arithmetic Reasoning (.74) and ASVAB Form 5 Word

Knowledge and GATB Vocabulary (.73). There is also a moderate correlation of the ASVAB

General Science with GATB Vocabulary (.60).

The correlations in Tables 37 and 38 between subtests and composites of the DAT,

respectively, and ASVAB Form 14 show strong relationships to subtests and composites

claiming to measure the same cognitdve abilities. For example, ASVAB Mechanical

Comprehension and DAT Mechanical Reasoning correlate .73; ASVAB Arithmetic Reasoning

and DAT Abstract Reasoning correlate .65; DAT Numerical Ability and ASVAB Arithmetic

Reasoning correlate .79. ASVAB General Science correlates .72 with the DAT measure of

Verbal Reasoning. The ASVAB speeded subtests Numerical Operations and Coding Speed

correlate moderately (.43) with DAT Clerical Speed and Accuracy and ASVAB Coding

Speed. There is a lower correlation (,26) for the ASVAB, Business and Clerical, and Civilian

Occupational composite against DAT Clerical Speed and Accuracy.

Tables 39 and 40 show generally lower overall correlations between the subtest and

composites of the FIT/FACT and the ASVAB than was the case with the GATB or the DAT.

These low correlations may be due in part to the low variances of the FIT/FACT in the

sample on which the correlations are based (Friedman et al., 1986).

Tables 41 and 42 indicate the subtest and composite correlations between the CAT and

the ASVAB Form 14. As with the DAT and the GATB, the relations between the CAT and

the ASVAB subtests and composites are somewhat predictable. The CAT Total Reading

correlates .86 with the ASVAB Verbal. The lowest AFQT correlation with a total CAT score

is .76 (CAT-Total Math). The lowest AFQT correlation with a CAT subtest (Spelling) is .58.

The CAT Total Math correlates .86 with the ASVAB Math composite. ASVAB General Science

correlates .70 with the CAT Reading Vocabulary and the Reading Comprehension subtests,

and .73 with Total Readiing.

The AFQT based on the ASVAB Form 3 was administered with the Wechsler Adult

Intelligence Scales (Full-Scale IQ, Performance IQ and Verbal IQ) in a study by McGrevy et

al., (1974). That study also examined the relationship of these tests to the Airman

Qualifying Examination (AQE Form J, a predecessor of the first ASVAB used by the Air Force

for selection and classification) for a sample of 100 Blacks and Whites.

78



Table 36. Average Correlations8 Between ASVAB Form 5 and GATB Subtests

GATB Subtests

ASVAB
Subtests NC CO DS VO "TM AR FM MM

GI .16 .19 .19 .34 .12 .26 .12 .01
NO .56 .68 .37 .42 .50 .53 .42 .40
AD .34 .31 .30 .15 .44 .19 .31 .40
WK .31 .44 .35 .73 .20 .61 .22 .04
AR .40 .44 .51 .59 .28 .74 .41 .08
SP .30 .40 .67 .37 .29 .48 .44 .12
MK .44 .66 .49 .64 .36 .73 .45 .14
El .16 .51 .50 .42 .20 .40 .24 .01

MC .20 .32 .59 41 .17 .50 .35 -.04
GS .23 .33 .45 .60 .19 .49 .21 .02
GB .20 .31 .37 .54 .19 .43 .19 -.01
Sl .23 .26 .47 .36 .29 .40 .34 .08
Al .09 .16 .42 .23 .13 .21 .25 -. 02

ASVAB-5Sut .ests GATB Subtests

General Information (GI) Name Comparison (NC)
Numerical Operations (NO) Computation (CO)
Attention to Detail (AD) Dimensional Space (DS)
Word Knowledge (WK) Vocabulary (VO)
Arithmetic Reasoning (AR) Tool Matching (TM)
Space Perception (SP) Arithmetic Reasoning (AR)
Math Knowledge (MK) Form Matching (FM)
Electronics Information (El) Mark Making (MM)
Mechanical Comprehension (MC)
General Science (GS)
General Biological Science (GB)
Shop Information (SI)
Automotive Information (AI)

Note. From Technical supplement to the Counselor's Manual for ASVAB Form 14 (p. 39)
by Department of Defense, i9o4b, Noith Chicago, iL: Mifitacy EattVance Pgocessio-
Command.

aCoefficients reported are the average of 11 th and 1 2th grade male and female students.
The total sample was 616.
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Table 37. ASVAB Form 14 and DAT Correlation Coefficients8 for ASVAB Subtests

ASVAB Subtestsb

DAT Subtests GS AR WK PC NO CS AS MK MC El

Verbal Reasoning-VR .72 .75 .78 .72 .23 .22 .47 .73 .67 .48
Numerical Ability-NA .64 .79 .67 .66 .41 .35 .40 .78 .57 .42
Abstract

I Reasoning-AR .58 .65 .62 .62 .30 .28 .39 .66 .57 .40
Clerical Speed and
Accuracy-CSA .03 .10 .04 .07 .35 .43 -.03 .13 .03 -.01

Mechanical
Reasoning-MR .66 .62 .63 .60 .20 .12 .63 .58 .73 .59

Space Relations-SR .61 .66 .59 .59 .16 .19 .49 .67 .66 .50
I Spelling-S .53 .54 .60 .57 .32 .36 .27 .54 .39 .35
I Language Usage-LU .68 .67 .76 .72 .20 .26 .39 .67 .55 .48

•, VR + NA .73 .82 .78 .74 .33 .30 .47 .80 .63 .49

Note. From Technical supplement to the Counselor's Manual for the ASVAB Form 14
I (p. 36) by Departmen't of Defense, 1984b, North Chicago, IL: Military Entrance Processing

Command.
8Based on 1,338 students.
bDefinition of abbreviations are found in Table A-2.

Table 38. ASVAB Form 14 and DAT Correlation Coefficients" for ASVAB Composites

ASVAB Compositesb

DAT Subtests AFQT AA VBL MTH MC BC EE HST

1 Verbal Reasoning-VR .78 .82 .80 .78 .69 .75 .79 .81
Numerical Ability-NA .80 .79 .71 .82 .65 .78 .77 .77

I Abstract Reasoning-AR .69 .69 .66 .69 .60 .68 .67 .70
Clerical Speed and
Accuracy-CSA .16 .08 .06 .12 .03 .26 .08 .07

Mechanical Reasoning-MR .65 .68 .69 .63 .76 .58 .72 .75
Space Relations-SR .66 .68 .65 .70 .69 .63 .72 .73
Speiling-S .64 .62 .61 .57 .46 .65 .58 .58Language Usage-LU .76 .78 .78 .71 .62 .73 .74 .75
VR + NA .84 .86 .81 .85 .72 .81 .84 .84

N i. From Technical supplement to the Counselor's Manual for the ASVAB Form 14

(p. 36) by Departmemt of Defense, 1 984b, North Chicago, IL: Military Entrance Processing
Command.

"Based on 1,338 students.
bDefinition of abbreviations are found in Table 5.
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Table 39. ASVAB Form 14 and FIT/FACT Correlation Coefficientsa for ASVAB Subtests

ASVAB Subtestsb

FIT/FACT
Subtests GS AR WK PC NO CS AS MK MC El

Arithmetic .35 .48 .35 .37 .49 .52 .07 .51 .26 .23
Electronics .38 .36 .32 .30 .08 .04 .43 .30 .43 .49
Expression .41 .34 .46 .40 .31 .36 .01 .43 .16 .16
Judgment and

Comprehension .46 .46 .51 .50 .21 .25 .08 .48 .30 .29
Reasoning .52 .67 .55 .58 .30 .29 .17 .70 .44 .35
Mechanics .40 .28 .31 .21 .03 -.06 .65 .18 .51 .50
Scales .41 .52 .43 .40 .34 .41 .26 .49 .41 .35
Tables .30 .44 .36 .42 .47 .55 -.01 .45 .20 .18
Vocabulary .48 .45 .56 .48 .12 .15 .21 .47 .35 .33
Coding .30 .33 .31 .41 .36 .38 -. 15 .41 .17 .16

Note. From Technical supplement to the Counselor's Manual for the ASVAB Form 14
(p. 38) by Department of Defense, 1984b, North Chicago, IL: Military Entrance Processing
Command.

aBased on 1,029 students.
bDefintions of abbreviations are found in Table A-2.

Table 40. ASVAB Form 14 and FIT/FACT Correlation Coefficientsa for ASVAB Composites

ASVAB Compostesb

FIT/FACT AFQT AA VBL MTH MC BC EE HST
Subtests

Arithmetic .53 .47 .40 .52 .32 .59 .46 .44
Electronics .34 .38 .37 .35 .53 .27 .46 .44

I Expression .47 .44 .47 .41 .21 .52 .40 .37
Judgment and

SComprehension .53 .54 .55 .50 .34 .51 .50 .50
Reasoning .66 .69 .62 .73 .50 .64 .67 .66
Mechanics .25 .31 .34 .25 .60 .16 .42 .42
Scales .54 .53 .46 .54 .47 .56 .53 .53
Tables .53 .46 .41 .47 .25 .59 .41 .41
Vocabulary .52 .55 .57 .49 .41 .47 .52 .53
Coding .44 .38 .39 .40 .15 .48 .36 .34

Note. From Technical supplement to the Counselor's Manual for the ASVAB Form 14
(p. 38) by Department of Defense, 1 984b, North Chicago, IL: Military Entrance Processing
Command.

aBased on 1,029 students.
bDefinitions of abbreviations are found in Table 5.
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Table 41. ASVAB Form 14 and CAT Correlation Coefficientsa for ASVAB Subtests

CAT ASVAB Subtestsb

Subtests GS AR WK PC NO CS AS MK MC El

'1 iReading
Vocabulary-RV .70 .65 .81 .70 .39 .31 .27 .65 .48 .39

Reading
Comprehension-RC .70 .66 .79 .74 .41 .35 .30 .66 .50 .39

Spelling .41 .49 .53 .47 .37 .36 .04 .52 .23 .17
Language
Mechanics-LM .47 .57 .59 .56 .42 .39 .07 .62 .33 .22

Language
Expression-LE .60 .64 .72 .68 .42 .37 .19 .66 .41 .32

Mathematics
Computation-MC .51 .70 .55 .57 .48 .39 .15 .75 .39 .28

Mathematics
Concepts and
Applications-MCA .62 .80 .67 .67 .49 .40 .26 .83 .52 .37

Reference
Skills .55 .63 .64 .64 .46 .44 .17 .64 .41 .31

Total Reading
(RV+RC) .73 .69 .83 .73 .42 .35 .30 .69 .52 .41

Total Language
(LM+LE) .58 .65 .71 .67 .45 .41 .15 .69 .41 .30

Total Math

"(MC +MCA) .59 .79 .66 .65 .51 .42 .22 .83 .48 .35

Note. From Technical supplement to the Counselor's Manual for the ASVAB Form 14 (p.
35) by Department of Defense, 1 984b, North Chicago, IL: Military Entrance Processing
Command.

aBased on 1, 681 students.
bDefinitions of abbreviations are found in Table 2.
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[. Tabie 42. ASVAB Form 14 and CAT Correlation Coefficientsa for Composite3

ASVAB Compositesb

CAT Subtests AFOT AA VBL MTH MVC BC EE HST

Reading
Vocabulary-RV .79 .79 .81 .69 .56 .72 .73 .75

Reading
Comprehension-RC .79 .80 .82 .70 .58 .75 .73 .76

Spelling .58 .56 .52 .53 .29 .59 .49 .48
Language
Mechanics-LM .65 .64 .59 .63 .37 .67 .58 .58

I Language
Expression-LE .75 .75 .73 .68 .49 .72 .67 .69

Mathematics
'ICornputations-MC .7'1 .70 .60 .77 .48 72 .69 .65

Mathematics
Concepts and
Application-MCA. .81 .82 .73 .86 .61 .80 .80 .78

Reference
Skills .72 .71 .68 .67 .47 .73 .65 .66H Total Reading
(RV 4RC) .83 .84 .86 .73 .60 .77 .77 .79

Total Language
(LM±+LE) .80 .75 .73 .71 .47 .75 .69 .69

d Total Math
(MC +MCA) .76 .80 .70 .86 .58 .79 .78 .75

Note. From Techn~ical supplement to the Counselor's Manual for fth ASVAB Form 1 4 (p.
35) by Department of Defense, 1 984b, North Chicago, IL: Military Entrance Processing

* Command.
8B3ased on 1,681 students.
b~fniin for abbreviations are in Table 5.

Intercorrelations from the McGrevy et al. study are shown in Tables 43 and 44. They are

presented in the present review for historical and general interest, and to illustrate theL 2 process by which subsequent versions of the ASVAB were systemnatically related not only to
[ ~previous Armed Services selection and classification aptit~ide batteries Ic.f., lFrankfelt,

1970), but to other well-established individual intelligence tests is well. The stronge!
* relationship of the AFQT to Full-S3cale IQ and the extu-nt oi the differences betw'3en Blacks

and Whites display a commonly found pattern (Jensen, 1980).
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The work of Hunter et al. (1985) and Hunter's earlier work (Hunter, 1983; 1984)
reexamined GATB and ASVAB data in the context of validity generalization. Their

conclusion, resulting from analysis of several large data sets from the military using ASVAB

data and from the U.S. Employment Service (USES' using GATB, was that although both

batteries measure the same general cognitive ability, the ASVAB has more subtests that aie

'g'-saturated and consequently is a better measure of 'g' than the GATB. Table 45 presents

the results of the Hunter et al. (1985) re-analysis of five large military data sets with

estimates of C-neral Cognitive Ability for the GATB and the ASVAB. These average

validities represent relatively "pure" measures of what Hunter et al. (1985) called "key

aptitudes." Key aptitudes are relatively uncontaminated measures of general cognitive

abilities and differ in subtest composition from the -egression-based selector composites

used by the Services.

Table 43. Intercorrelations of WAIS lQs, AFQT Scores, and AQE Aptitude
Indices for 100 Black Air Force Enlistees

Test 1 2 3 4 5 6 7 8

1. WAIS Verbal 10
2. WAIS Performance IQ .46
3. WAIS Full-Scale 10 .88 .83
4. AFQT .38 .44 .48
5. AQE-Admin .27 .19 .27 .26
6. AQE-Elec .26 .26 .30 .37 .31
7. AQE-Gen .23 .29 .30 .36 .62 .55
8. AQE-Mech .10 .23 .19 .30 .29 .40 .63

p <.05=.195 p <.01=.254

Note. From Rela-6oriships among an individual intelligence test and two Air Force
screening und selection tests (AFHRL-TR-74-25, AD-781 033) (p. 8) by D. F. McGrevy, S. B.
Knouse, and R. A. Thcmpson, 1974, Lackland AFB, TX: Manpower Personnel and Training
Division, Air Force Human Resources Laboratory.
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Table 44. Intercorrelations of WAIS IQs, AFQT Scores and AQE Aptitude Indices

for 100 tfhite Air Force Enlistees

Test 1 2 3 4 5 6 7 8

1. WAIS Verbal IQ
2. WAIS Performance 10 .54
3. WAIS Full-Scale IQ .91 .84
4. AFQT .64 .62 .71
5. AQE-Admin .60 .28 .52 .51
6. AQE-Elec .69 .60 .74 .75 .56
7. AQE-Gen .77 .44 .71 .64 .71 .73
8. AQE-Mech .45 .50 .53 .67 .34 .69 .56

p_<.05=.195 p_<.01 =.254

Note. From Relationships among an individual intelligence test and two Air Force
screening and selection tests (AFHRL-TR-74-75, AD-781 033) (p. 8) by D. F. McGrevy, S. B.
Knouse, and R. A. Thompson, 1974, Lackland AFB, TX: Manpower and Personnel Division,
Air Force Human Resources Laboratory.

Table 45. The Average Validity of Various Composite Scores Estimating
General Cognitive Ability from Five Large Military Studies

Number
Authors Service of Jobs GATB& QVb QVTc

Maier and Fuchs Army 103 57 60 63
(1972)

Maier and Grafton Army 35 55 58 61
(1981)

Maier and Truss Marine Corps 33 59 61 61
(1983)

Sims and Hiatt Marine Corps 33 52 56 57
(1981)

Thorndike Air Force 46 53 54 57
(1957)

Total 250

Average 55.2 57.8 60.2

Note. From The validity of the Armed Services Vocational Aptitude Battery (ASVAB) for
civilian and military iob performance (p. 94) by J. E. Hunter, J. J. Crosson, and D. H.
Friedman, 1985, Washington, DC: Department of Defense.

aGATB = AR + WK.
bQV = (AR + MK) + (WK + GS).
cQVT = (AR + MK) + (WK + GS) + (MC + El).
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