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PREFACE

The work reported in this study was accomplished under Project 7719, Air Force
Personnel System Development on Selection, Assignment, Evaluation, Quality Control,
Retention, Promotion, and Utilization; Task 771910.
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AIRMAN CLASSIFICATION BATTERIES FROM 1948 TO 1975:
A REVIEW AND EVALUATION
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discover he is untrainable.

‘ the organization.

and an evaluation of each of the aptitude batteries.

t. THEORY OF CLASSIFICATION

AT

that they were more homogeneous.

1. AIRMAN CLASSIFICATION BATTERY,AC-1A

Foree enlistees to various job specialties.

Description

e
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The most effective use of availuble personnel 1s the basic goal of every organization. When an
individual is placed on a job for which he is not prepared. the result is frustration for the ndividual,
expense to the organization, and a waste of manpower. Consequently, over the past thirty years.
psychological testing has come into increasing use as a gude to better personnel admmstravon. The
primary reason for the use of tests is that it costs less to test a man than to attempt to tiain him and

Testing programs have been applicd to basically two administrative tasks. The first 15 personnel
sclection wherein the most qualified job applicants are chosen trom those available on the basis of
uterpersonal differences. The second task is the more complex one of personnel classification. An attempt
is mads to assign each selected applican. =i the basis of intrapersonal differences to the job in wiuch he can
f most effectively serve. The ultimate goal for both procedures is the same, to maximize the etfectiveness of

From 1948 to the present, the United States Air Foree has employed multiple aptitude batteries for
the purpose of classifying nonprior service enlisted perscanel. During this period of time, ten different
operational batterics have been used. Some of the batteries represent only minor rewisions of the previous
one: others reflect major changes in the Airman Testing Program, The report which follows is both a review

The fundamental postulate, which has served as the basis for the development of the classification
batteries, is that each Air Force job specialty requires a specific pattern of aptitudes for suceess. If the
major aptitudes common to the various specialtics can be separately measured, 1t would be possible to
predict cach applicant’s probable success in any job specialty by means of an empirically weighted
composite score based on those tests measuring aptitudes necessary for that specialty. Since it is not
administratively feasible to produce a composite score for every Air Forcee jub. those jobs requiring simitar
pattems of aptitudes are combined and composite scores are produced which are predictive of success in
homogeneous clusters of jobs. Originally, job clusters were developed on the basis of subjective judgement
and job analysis data. As vdditional empirical information became available. the clusters were rearranged so

Research in support of the Airman Classification Program began in 1946. Many of the test ideas and
psychometric techniques employed resulted from the Ammy Air Forces Aviation Psychology Program of
World War [f. Batteries of aptitude tests were used to select aviation cadets for pilot, navigator. or
bombardier training. As a result of this inaugural program. much time was saved in the development of
aptitude tests for classifying enlisted persounel. By January 1947, an experimen.u! battery had been
devcloped and was being routinely administered to basic trainees for validation. In November of 1948, the
first operational battery, the airman classification battery (AC-1A), was officially accepted for assigning Air

AC-1A consisted of twelve aptitude tests and a biographical inventory (BY) to which six keys were
appued. Table 1 presents the time limit, number of items, and scoring formula for cach test of the battery.
A description of the material in each instrument can be found in Appendix A. From the thirteen tests, eight
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Table 1. Test; of Airman Qlassification

Battery, AC-1A :
Testing Number Scoring
Tests Timed of ltems Formula
Word Knowledge 12 30 R-W/4
Anthmetic Reasoning 15 20 R-W/4
& Dial and Table Reading? 10 143 R-W/4
- Numerical Operations® 6 78 R-W
,. Aviation Information 15 30 R-W/4
Background tor Current Affairs 20 30 R-W/4 |
L Electrical Information 18 30 R-W/4
Mechamcal Prinaples 12 15 R-W/4 '
< General Mechames 20 30 R-w/4
= Tool Functions 12 20 R-W/4
Speed of Identfication® 4 48 R-W
‘i‘a Memory for Landmarks 9 36 R-W
: Biographical Inventory 50 125 R-W+40 :

Note. — The total adimstration tine fexcluding breaks) o approvimately
5 hours and 20 nnutes Table 1 was adapted from Gragg and Gordon (1951), pp.
6560,

ot g
Tame Biats e ven m number of simates of acteal testing time,

A\
! Spu e et

composite scores, called aptitude indices (Al), were derived cach of which consisted of different
combmations of ditferentially weighted tests. The Alswere used to predict suceess i seven homogeneous
job clusters [Mechanical (M), Clencal (C1), Equpment Operator (EO). Radio Operator (RO), Technictan
Specialty (TS), Services (S), and Craftsman (Cr)] and a sngle specralty, Techmcal instructor (1), Table 2
- presents the test composition of cach AL

Battery Development

Many of the aptitude tests used i AC-1A wsued directly from the Aviation Peychology Program and
were adapted to the airman population. Others were sprcally developed 1o measure areas ot perlormanoe
telated to one or more Job clusters. In the development of cach aptitude measure, the goal was to attan a

4
=

»d

maximum amount of rehable, homogencous, predictive vanunce m ¢ nummum amount of testing time. Test
: homogeneity was achieved by selecting items which were highly correlated with total test scores.
" . For the Bl a ditferent developmental procedure was tollowed. The imstrument was scored with stx
3 ’ ditferent heys, The tems and item sesponses of the inventory which constituted a particular key were
. selected on the basis of their validities for an external entenon. If anatem response evidenced a sigmificant
= ' positive correlation for a ciiterion, 1t was keyed +1.00. 1 the correlation was significant and negative, it was
; i keyed -1.00. Five empincal hevs were developed. Technical school course grade served as the entenon )
5 the development of the keys tor the Mechamcal, Clencal, Radio Operator, and Craftsman Als, Job T
,' proficency rating was the cntenon employed i the development «* the Instructor key. The Equpment
L : Operator key was devised by sational means, it consisted of item esponses wineh indicated eithes

expernence ormserest in operating heavy machinery.

Norms

In May and Junc of 1947, approximately 15,000 basic tramees were tested with AC-TA, the Army
General Classification. Test (AGCT-1C), and the Anmy Mecharical Aptitude Test (MA-2). A random




Table 2. Test Composition of Each Aptitude Index® of AC-1A

Aptitude indices

Tests ~ cl €0 RO ' Ts s cr
Word Knowledge - X - - X X X -
Arithmetic Reasoning X X X X X X X X
Dial and Table Reading X X X X X X X X
Numerical Operations - X - "\ - X . -
Aviation Information X - - - - X - X
Background for Current . fairs - X - - X X -
Electncal Information X - - X - X - X
Mechanical Principles X - - - - - - -
General Mechanics X - X - - - - -
Tool Fur ctions X - X - - - - -
Speed of tdentitication - - - X - - . X
Memory for Landmarks - - - X - - X X
Biographical Inventory Keys®

Mechanical (M) X - " - - v - .

Clerical {(C1) - X - - - - - -

Equipment Operator (EO) - - X - - - - -

Radio Operator (RO) - - - X - - - -

Instructor (1) - - - - X - - -

Craftsman (Cr) - - .- . .- - - X

Note. — Table 2 was adapted from Grag and Gordon (1951), p.=5.
*rests woghted in cach aptatude mdes are indicated (X).

b..
The BI w scored with o separate kev tor cach Al whach ity weghted.

stratificd sample consisting of 1,000 basic trainees was identificd on the basis of AGCT-1C. Answer sheets
for cach AC-iA subtest were drawn for all 1,000 subjects, and nwans and standard deviations were
determined. Standard scores in the form of stanines were developed by a process of preparing conversien
tables with cut-oft points one fourth of a standard deviation above and below the mean and at one half
standard deviation intervals (Brokaw, Note 1). Gragg and Gordon (1951, p. 6) concluded that the use of
this normative pase “insured comparability of standard scores over s long period of time and avoided the
marked cyclic changes (in aptitude) usually displayed by the airman population.™

After initial standardization, the following subtests were shortened: Arithmetic Reasoning, Aviation

Information, Background for Current Affarrs, Flectrical Information, Mechanical Principles. General
Mechanics, and Tool Functions. As a result, it was necessary to develop new norins for each of the
short-form tests. The norms were developed by the equ-percentile method. A description of this norming
technique is provided in Ghiselle (19064, p. 89). For cach short-form test, the long-form counterpart served
as the normmg reference measure, Al tesis were adnunistered to a standardization sample consisting of
1,018 randomly selected basic trainees (Gragg & Gordon, 1951).

New norms were also developed for the Bl keys and Als. In each case, the equi-percentile procedure
was followed. For the BI keys, the original Instructor Bl served as the norming reference measurz. For the
Als. the origmal Instructor A! was used as the reference measure. The standardization samples for the Bl

aeys and Als consisted of 760 and 582 randomly selected basic tramees, respectively (Gragg & Gordon,
1951).

Reliability

Smee trming assignments were based on composite scores rather than individual test scores,
questions coneerning reliability are most appropriately directed to the Als. The correlation of sums formuls
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o (Kelly, 1947, p. 395, formula 10:99) was employed to produce the 1eliability estimates presented in Table
3 3. A compusite reliability coefficient derived by this formula is a function of the reliability of the test

b components, their variances, intercorrelations, and the respective weights assigned to them. Test-retest
A cliabitity coefficients were derived for each subtest. The composite reliabilities range from .89 to .96 with
5 a median of 92.

Table 3. Reliability Coefficients
for the Aptitude Indices of AC-1A
(N - 361 2,019 haad tramers)

Aptitude Index Retiability

4 Mechanical 95

i Clencal 95 ]
= Equipment Operator 91
,;g Radio Operator 92
& Instructor 89

L Technician Specialty 96
E Services a2

= Craftsman 9

e

yad

NGRS

tiote. — Tublc 3 wasadaptad trom Gragg and Gordon
(950, p. 12,

Validity

The validation of AC-1A was accomplished by correlation techniques with technical school course
grades as the cnterion. The most serious problem encountered in the process of validation was that available
validity samples consisted of basic trainces who had been subjected to various selection procedures at
successive stages of training. Before the institution of the classification program, validity samples
represented a range of ability that had been restricted only by preinduction selection procedures. After the
classification program was in operation, validity samples represented a range of ability that had been
restricted by both selection and classification procedures. Consequently, all validity coefficients were
considered to be conservative. To correct for the restriction in range, a statistical formula provided by
Thorndike (1949) was employed which was designed to yield validity estimates that would have been
obtained from an unrestricted population. Table 4 presents corrected validity cocfficients for vaiidation
studies of 29 separate technical schoot courses. The validities range from .32 to .77 with a median of .61.
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Evaluation

P

Nornmns. Norms provide a basis for comparing scores made by diffeient people on the same test or the
sante people on 3 different test. The adequacy of the norms is directly related to the representativencss of
the base samplie and the number of cases in it. By stratifying the AC-1 A standardization sample on the basis
of the AGCT-1C. it was possible to base the norns for AC-1 A on the distribution of talent displayed by the
World War 1l mobilization population (N = 11,694.229: Uhlaner & Bolanovich, 1952). During the
emergency mobilization conditions of World War 11, all abic-bodied men who were not psychotic nor
techle-minded to a disabling extent were expected to serve (Biokaw, Note 1). As a result, the mobilization
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2 population represenied very nearly the full spectrum of available talent and provided a superior normative
23 ! reference base for the standardization of AC-1A.

Reliability. The Als of AC-1A were sufficiently reliuble for classification purposes. Even the Services '

5 wndex which was based on unly four test components was highly reliable.

S

Validity. The 29 corrected validity coefficients reported in Table 4 resulted from validation studies
employing technical school course grade as the criterion. Empirically derived job performance criteria were

i

4 . 20t available. The reported validities shouid be interpreted in light of this fact. The Als were a suitable basis
%3 for assigning sndividuals to technical training, but they were sufficient for assigning individuals to jobs only
. :; to the extent that technical school grades were correlated with actual job performance.
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Validity Coefficients® for the Aptitude Indices of AC-1A
mected for Restriction of Range

Aptitude Index

Technical School Course

N te
Mechanical Aircraft Maintenance 2,082 .68
Airplane Electrical Mechanic 275 61
Airplane and Engine Mechanic (Conventional) 130 .13
Airplane and Engine Mechanic (General) 469 73
Airplane Hydraulic Mechanic 157 57
Airplane Instrument Mechanic 164 .60
Airplane Power Plant Mechanic? 300 .05
Airplane Power Plant Mechanic* 95 n
Airplane Power Plant Spcciulisld 101 50
Airplane Power Plant Specialist* 239 .61
Airplane Propeller Mechanic 133 .40
Auto Equipment Technician 306 61
Primary Armament Technician 355 g7
Radio Mechanic (General) 513 .66
Remote Control Turret Mechanic 185 .63
Teletype Mechanic 110 32
Cerical Clerk-Typist 1,965 63
Personal Equipnient Technician 116 23
Supply Technician 414 64
Radio Operator Control Tower Operator 620 66
Radar Operator 518 57
Radio Operator (High Speed Manual) 91 55
Radio Operator 46 - 321 49
Teletype Operator 599 52
Technician Specialty Photo Interprecation Technician 88 .61
Weather Obscrver 266 SS
Craftsman Airplane Sheet Metal Woiber 233 .67
Fabric and Dope Mechanic 123 64
Powerman 264 S3

Note. — Table 4 was adapted from Gordon (Note 2),

a . .
All validity coefficients are sigmficant at the 01 level,

bAlf Force gob specialty code designation 68310,

Air Foree job specialty code designation 68413,

dAlr Force job speataliv code designation 68314,

“Arr Force Job specialty code designation 68416,

Validation studies for the Instructor and Equipment Operator Als were not performed due to
insufficient criterion data. Actual validity estimates for the Services Al are not available: however,
validation studies indicated that its predictive efficiency was rather low tot ane set of Services jobs, food
services specialties (Gragg & Gordon, 1951),

Examination of Table 4 reveals that the predictive validity of AC.1A was moderate for most
spedalties. The validities range from .32 10,77 wath & median of .61, All validity coeflicients presented are
significant at the .01 level. Although the obtained validitics were not extremely high. they do indicate that
substantial positive relationships existed between AC-1A and technical school grades. AC-1A was of
significant value in determining technical school assignments.
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The primary objective of the classification program was to insure that every airman was assigned to
some job specialty. In such a situtation, it is necessary not only to predict success accurately in cach job
cluster, but also to accurately predict differences in success for each cluster. The Als must be valid and they
must be valid differentially. The very basis of assigniments was the differences in predicted success for the
various job clusters. For example, if cach of the separately developed composites were equally valid for
each job family, differential predictions would be impossible. If the validity of a composite developed to
predict success in a particular cluster was sufficient and the validities for the same job clusters of
composites developed to predict success in other clusters were all zero, differential validity would be high.
Accordingly, a measure of the differential validity of the battery is the extent to which the composte
scores measure different functions. Composites which have low intercorrelations allow differentiai
predictions. Highly correlated composites measure similar functions and would not provide the
differentiation necessary for classification purposes. Table S presents the intercorrclations for the Als of
AC-1A. The coefficients range from .50 to .91 with a median of .81. The Clerical, Instructor, Techn'cian
Specialty, Services, and Radio Operator Als were very similar. For purposes of differential predictions,
there appearcd to be too much overlap among the Als of AC-1A.

Table 5. Intercorrelations of the Aptitude Indices of AC-1A
(N = LOM) basic trainees)

Aptitude tndices

Aptitude indices ] ct EO ro 1 Ts s cr
Mechanical (M) i 76 78 5 82 76 .87
Clerical (C1) .50 88 D 90 90 5
Equipment Operator (EQ) 57 .58 63 .61 .19
Radio Operator (RO) .86 83 91 86
Instructor (1) 90 90 19
Technician Specialty (TS) 90 81
Services (S) 83
Craftsnua (Cr)

Note. — Table 5 was adapted from Gragg and Gordon (1951), p. 16,

IV. AIRMAN CLASSIFICATION BATTERY, AC-18B

In December of 1949, airman classificauion battery (AC-1B) replaced AC-1A. Previous validity studies
and experience in the Airman Classification Program had indicated the need for hattesy revision. The
Instructor Al was climinated and the Flectronics Technician Al was inciuded. Pattern comprehension, a
new test variable, was added to tie battery and weighted n three Als. The Instructor Bl key was withdrawn
and Electronics Technician ard Services keys were added. All other test variables remained the same;
however, the Als were revised in terms of the tests weighted in cach.

Description

AC-1B consisted of thirteen aptitude tests and a Bl to which seven keys were applied. 7he number
of items, scoring formula, and time limit for cach test are presented in Table 6. The total administration
time (excluding breaks) was approximately 5 hours and 40 minutes. A description of cach instrument can

be found in Appendix A. From the fourteen test variables, eight Als were derived and were used to predict
success in cight job clusters. The subrests weighted in each Al are presented in Table 7.

Rattery Developmens

The development of AC-1B included two major maditfications and several minor ones. First, the
Instructor Al was chminated and the Technician Specialty compusite was substtuted in ats place. The
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Table 6. Tests of Airman Classification e
% Battery, AC-1B -
;".‘i.x Testing Number Scorine )
; Tests Time of items Formula
i Word Knowledge 12 30 R-W/4
; Arithmetic Reasoning 15 20 R.W/4
% Dial and Tabie Reading® 10 143 R-W/4
§ Numerical Operations 6 78 R-W
o Aviation Information 15 3 R-W/4
52 Background for Current Affairs 20 30 R-W/4
- Electrical Information 18 30 R-w/4
-3 Mechanical Principles 12 15 R-W/4
General Mechanics 20 30 R-W/4
H Tool Functions 12 20 R-W/4
b Speed of Identification 4 48 R-\/
b Memory for Landmarks 9 36 R-W
e Pattern Comprehension 12 20 R-W/4
b Army Radio Coded 30 150 R-W/2
1 Biographical Ir .entory - 50 125 R-W+40 2
Note. -- Tuble 6 was adapted from Gragg and Gordon (1951), pp. 65-66.
‘ ime limits are given in number of winutes of sctual testing time.
7 bSpccd tosts.
;; CSpeed of tdentification, 4 speed test, was climinated in January of 1953,
f dArmy Radio Code was added to the battery in January of 1953,
; Table 7. Test Composition of Each Aptitude ludex of AC-1B
ko Aptitude Indices
= Tests " ct €0 RO RO3 TS sb  cr  ET
3 Word Knowledge - X - - - - - X
: Arithmetic Reasoning - - - - - X X - X
= Dial and Table Reading X X X X X X - X X
;‘ Numerical Operations - X - X X - - - -
o Aviation Information X - - - - X - - - !
2 Background for Current Affairs - X - - - X - - - i
s Electrical Information X - - X - - - - {
s Mechanica! Principles X - - - - - - - -
& General Mechanics X - - - - . - -
- Tool Functions - - - - - - X - 5
’{ Sveed of ldentification - - - X - - - - -
. Memory for Landmarks - - - X - - - X - )
= Pattern Comprehension - - - - - X X X - ;
Army Radio Code - - - - X - - - - ;
- 4 Biographical Inventory Keys® ;
= Mechanical (M) X - - - - - - - - .
Clerical (C1) - X - - - - - - - =T
Equipment Operator (EO) - - X - - - - - -
Radio Operator (RO) - - - X X - - - -
Services (S)® - - - - - - X - -
3 Craftsman (Cr) - - - - - - - X -
= Electronics Technician (ET) - . - - - - - - X
1 Note. — Table 7 was adapted from Gragg and Gordon (1951), p. 42
= 3Revised Radio Operator Al antroduced in fanuary 1953, H
P timinated m April 1935, 1
= L “The BEis wored with & separate hev for cach Al in which its waghted, E
= % S
- k 13 3
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impetus for this modification was the high correlation between the two composites (r = .90; Gragg &
Gordon, 1951, p. 16). The Technician Specialty Al could be used to assign trainees to the Technical
Instructor career field with equivalent classification efficiency.

The second major modification was the addition of a new Al, Electronics Technidian (ET). Research
by Massey (Note 4) had indicated that the sepasation of the electronics related specialties from the
Mechanical job cluster and the use of scparate predictive composites for each would result in better
prediction. Furthermore, the use of separate Als would offset the large flow of manpower into the
Mechanical job family and reduce the competition between the Electronics and Mechanical career fields for
high aptitude personnel. There were five test variables included in the Electronics Technician composite:
Aiithmetic Reasoning, Diai 7.2 Table Reading, Electrical information, Word Knowledge, and the Bl. Each
subtest was weighted evealy in the composite.

The Bl key for the Electronics Technician composite was developed from the Mechanical and
Equipment Operator Bl keys. These keys were chosen because the Mechanical Bl had shown positive
correlations and the Equipment Operator Bl negative correlations for success in electronics specialties. Item
responses for the Mechanical key which were not included in the Equipment Operator key were weighted in
the Electronics Technician Bl Item responses for the Equipment Operator key, which were not included in
the Mechanical key, were also weighted in the Electronics Technician Bl but the signs of the responses were
reversed.

For AC-1A, the Bl was not weighted in the Scrvices composite. Accumulation of data after the
introduction of the battery permitted the deveiopment of a Bl key for the Services index. The key was
developed on the basis of response validities obtained for an empirical zriterion, job proficiency rating. The
experimental Services Bl produced a moderate but significant validity coefficient (r=.21; Gragg & Gordon,
1951, p. 45): consequently, it was included in the revised Services index.

Battery revision also provided the opportunity to include a new test variable, Pattern Comprehension.
it was weighicd in the Technician Specialty, Services, and Craftsman Als as shown in Table 7.

On the basis of validity studies completed since the introduction of AC-1A, each Al was revised.
Generally, revision of the Als resulted in a reduction in the 1umber of test components weighted in each
composite.

Norms

The stanine standard score scale was maintained for AC-1B. The norms developed for the previous
battery were used except for the new test variables and the Electronics Technician AL The norms for
Pattem Comprchension and the Electronics Bl key were tied to those developed for AC-1A (Gragg &
Gordon, 1951). The equi-percentile method was employed with Mechanical Principles and Dial and Table
Reading as reference instruments for Pattern Comprehension (N = 1,018 basic trainees) and the Mechanical
Bl key as the reference instrument for the Electronics Technician Bl key (N = 1,007 basic trainees).

The norms devcloped for the Scrvices Bl key were based on the theoretical percentages for each
staninc. The standardization sample consisted of an unreported number of randomly selected basic trainees.

For the Electronics Technician Al the norms were developed prior to the accumulation of a sample
of actual raw - mposite scores. An apriori raw composite score mean was employed and a composite
standard deviation was estimated from the intercorrelations and standard deviations of the tests weighted in
the AL These statistics were used to estimate the raw composite scores which would correspond to each
stanine. Except for the extreme standard scores (1.00 and 9.00), each standard score interval consisted of
one-half of the raw composite score standard deviation.

Reliability

Table 8 presents test-retest reliabilities for each Al of AC-1B. The interval between testing was
approximately three weeks. The reliability estimates range from .68 to .93 with a median of .90.
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Table 8. Reliability Coefficients®
for the Aptitude Indices of AC-1B
(N = 297 basic trainees)

Aptitude Index Retiability
Mechanical 93
Clerical 93
Equipment Operator .86
Radio Operator 91
Technician Specialty 88
Services .68
Craftsman .88
Electronics Technician 92

Note. — Table 8 was adapted from Massey and Creager
(1956}, p. 2.

*These data were obtained prior to the revision of the
Radio Operator Al

Validity
The validation cf AC-1B was accomplished by correlation techniques with technical schoo! course

grade as the criterion. Table 9 presents corrected validity coefficients for 21 different technical school
courses. The coeffidents range from .34 to .77 with a median validity of .60.

Evaluation

Norms. For AC-1B, the norms employed were either the same as those used with AC-1A or norms
developed on the basis of those used with AC-1A. Consequently, AC-1B norms were also tied to the broad
range of talent displayed by the World War II normative reference base. There was. however, one exception.
The norms for the Services Bl key were developed by standard procedures for developing normalized
conversion tables. The standardization sample employed in the development of these norms was not
sufficiently described for evaluative purposes. Nevertheless, it is likely that the nomms for AC-1B were a
valuable means of score comparisons.

Reliability. The reliability of AC-1B was lower than that for AC-1A. However, the decrease in
reliability was expected since the number of test variables wcighted in each composite was reduced. With
the exception of the Services Al which yielded a rather lew reliability (R;, = .68), the Als of AC-1B were
sufficiently reliable for classification purposes.

Validity. Technical school course grade was employed as the criterion in ‘ne validation of AC-1B.
Empirically derived job performance criteria were not available: consequently, the usefulness of the oattery

for actual job assignments was contingent upon the strength of the relationship between technical school
curricula and job performance.

The validities obtained for AC-1B were very similar to those for the previous battery, ranging from
.34 to .77 with a median of .60. All validity coefficients presented in Table 9 are significant at the .01 level.
On the basis of the data presented in Table 9, it is evident that AC-1B provided a valid basis for technical
school assignments.

Table 10 presents the intercorrelations of the Als for AC-1B. The coefficients range from - .06 to .85.
Although battery revision resulted in a reduction in the level of intercorrelations, the composites remained
highly interrelated as evidenced by the median correlation (r =.78). The Als of AC-1B provided slightly
better differentiation than those of the prior battery.
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Table 9. Validity Coefficients® for the Aptitude Indices of AC-1B
Corrected for Restriction of Range
Aptitude Index Tech *<at Schootl Course N fe
Mechanical Aircraft and Engine Mechanic 838 77
Camera Repairman 232 .74
Central Office Equipment Mechanic 138 .61
Clerical Clerk-Typist 1,842 .60
Equipment Operator Special Vehicle Operator* 448 34
Radio Operator® Teletype Operator 1315 .52
Communication Center Specialisi© 444 43
Communication Center Specialist*4 402 34
Control and Warning Operator” 1,179 52
Control Towzr Operator* 553 46
Radio Operator (General)* 1,372 52
Technician Specialty Photo Lab Technician 238 .65
Military Police* 136 .60
Craftsman Powerman 445 A
Electronics Technician Telety pe Mechanic® 226 63
Teletype Mechanic! 190 £8
Radio Mechanic (Air Equipment) 114 .61
Armament Electronics 181 .76
**A” Series Gun Bomb Rocketsight Mechanic 119 S1
Turret System Mechanic 746 76
Radar Mechanic (Aliborne)* 312 .36
Note. — The majority ot - "idities presented in Tuble 9 were adapted from Zachert and fvens (Note 6}, Validities
for the courses indicated with an asterish were adapted from Mass-y and Creager (1956). pp. 9-10,
3Al validity cocfficients are significant at the .01 level.
bThcsc data were obtained prior to the revision of the Radio Operator Al
€ Air Force job specialty code desigiation 29130,
dAir Force job spedialty code designation 29150,
“Arr Force job specialty code designation 23900,
Aw Force Job specialty code desgnation 36350,
Table 10. Intercorrelations® of the Aptitude Indices of AC-1B
(N =913 basic trainces)
Antitude Indices
Aptitude indices ™M c €0 RO TS s cr ET
Mechanical (M) S5 68 69 67 08 717 82
Clesica: (C1) .20 80 19 28 47 80
Equipment Operatos (EO) 35 .39 --.06 .56 38
Radio Operator (RO) n A5 65 82
Technicia:, oypecialty (TS) 32 64 85
Services (S) A2 25
Craftsman (Cr) .70

Electronics Technician (ET)

Note. — Table 10 was adapted from Gragg and Gordon (1951), p. 48,
hese dats were obtained priot to the revision of the Radio Operator Al
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Revision of AC-1E

For approximately threc years, AC-1B was used for the classification of enlisted personnel. In
January 1953, a revised Radio Operator Al was introduced. Analysis of radio operator training had revealed
that the selection of trainces on the basis of the original AC-1B Radio Operator composite was followed by
a high rate of student attrition. The attrition w: s primarily due to the inability to learn International Morse
Code. Rescarch by Leiman (N 3) and Creager (1954) indicated that better prediction would be
accomplished if the Al consisted of a measure of code learning ability and numerical and verbal tests. The
Radio Operator Al was revised accordingly. As shown in Table 7, Electrical Information, Speed of

Identification, and Memory for Landmarks were withdrawn from the composite. Word Knowledge and
Army Radio Code (ARC) werc added.

The final modification of AC 1B occwred in April of 1955. The Services Al had provided extremely
low validities for the job specialties against which it had been validated. As a result, it was withdrawn from

the battery and the jub specialties included in the Services cluster were combined with those in the
Technician Specialty cluster.

V. AIRMAN CLASSIFICATION BATTERY, AC-2A

In Januzry 1956, Airman Classification Bat:cry, AC-2A, became the operational classification device.
Important changes in test content and Als were introduced by the battery. Air Foree job specialties had
been resolved into five major clusters: Mechanical (M), Administrative (A). Radio Operator (RO), Coneral
(G), and Electronics (E). Ve predictive composite associated with each cluster consisted of newly
developed subtests and aptitude measures from prior tatteries. The stanine standard score employed with
previous batteries was superseded by a modified percentile score.

Description

AC-2A consisted of fifteen subtests presented in five separate parts. Bl keys were weighted in the
Mechanical, Administrative, and Electronics composites. The number of items, scoring formula, and the
time limit for each subtest are presented in Table 11. A description of each instrument is included n
Appendix A. Three pairs of subtests were scored as single units: thus, three Bl keys and eleven aptitude
weasures formed the five Als of battery AC-2A. Table 12 presents the test composition of each composite.

But tery Develcpment

The primary godl in the development of battery AC-2A was to devise a classification instrument with
maximum differential validity. Obviously, differential predictions were possible only if differences n the
major aptitudes for each :luster actually existed. Validity studics for AC-1B had revealed hugh relationships
among various jub categuivs: conseguently, a more effective specialty clustering was sought. Technical
school criteria were . nalyzed by a number of different factor analytic technigues. The results were sinular
and conclusive, Or-:mally efficient classification could be accomplished by resolving Air Force specialties
into five basic job «# isters and developing separate predictive composites {or each.

During the operational use of AC-1B, experimental tests were administered to basic airmen and
subsequently valicated aganst technical school criteria. In this manner, potentially useful aptitude measures

were identified. The primary basis for the selection of any test variable was the extent to which 1t
differentiaic ¢ vetween job clusters.

For tha Mechanical Al .7 AC-2A, measures of mechanical experience, mechanicat comprehension and
spatial visuairZatic 1 reetived positive weights. Validity studies had indicated that a measure of quantitative
skill, Numerical Opciations, was negatively couclated v ith technical school grades for courses in the
Mechanical cluster. < unsequently, it was assigne 1 a negat ve weight for the composite in order to minimize

the contribution of ¢+ *aking ability. The Mech nical clisier was comprised of the Equipment Operator,
Craftsman, and Mechay ic.J i families of AC-1B.
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Table 11. Tests of Airman Qassificstion

Battery, AC-2A
Testing Number Scoring
Part Tests Timed of Htems Formuts
1 Biographicai Inventory 60 188 R
I Arithmetic Reasoning 35 40 R-W/3
Verbal Test 15 50 R-W/3
Mechanical Principles 12 15 R-W/3
General Mechanics . 30 R-W/3
32
Tool Finction,© 20 RW/4
Gestalt Completion 12 12 R-W/4
Gottschaldt Figures 5d 16  RW/4
m Technical Information 40 60 R-W/4
Pattern Ccmprehension 12 20 RW
Pattemn Analysis 20° 20 RW
Sperded
Ope: .ons  Clerical Matching 3 50 R-W
Numerical Operations 6 80 RW
Aural
Code Armmy Radio Code 17 150 R-W/2
Rhythm 16 70 R

Note. — The total administ-ation time Acxduding b ~3ks} is approximatel;
S hours and 30 minutcs, Table 11 was adapted from Lecznar ai.d Mavvdiuk 1122¢),

p- 8.

3Time limits arc given in number of minutes of actual testing tune.

bt«chanical Test: Mcrhanical Principles and General Mechanics were scored
as a single unit.

€General Mechanics and Tool Functions were administered as a single upit,

dFig\m: Recognition: Gestalt Completion and Gottschaldt Figures were
scored as a single unit.

“Pattern Analysis: Pattern Comprehension and Pattern Analysis were scor d
as a single unit,

For the Administrative composite, measures of verbal and quantitative skill reccived positive weights.
Validity studies had indicated that a measure of mechanical comprehension, Toot Fupetions, ~as negatively
corrclated with technical school grades for courses in the Administrative cluster. As a result, it was
negatively weighted in the Administrative Al in order to increase the separation between the Mechanical
and Administrative composites. The Administrative job cluster consisted predominantly of those specialties
included in the old Clerical job family.

The Radio Operator composite consited of verbal and quantitative measures and a revised aural code
test. The code test was revised by the simple addition of a measure of thythm discrimination based on
research by Fleishman and Spratte (1954). The Radio Operator cluster consisted of the specialties included
in the traditional Radio Operator career field.

The General composite superseded the Technician Speciaity Al of AC-1B. It was primarily a measure
of general intelligence including tests of verbal and quantitative skills and spatial visualization. The
specialties included in the General cluster were from the old Technician Specialty and Services job families.

The Electronics index included measures of complex mechanice! ar.d physical comprehension,
quantitative skill, and spatial visualization. The Electronics cluster was comprised of specialties from the
Electronics Technician job family of AC-1B.

18
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Table 12. Test Composition of Each
Aptitude Index of AC-2A

Aptitude Indices

Tests

A RO G

Arithmetic Reasoning
Verbal Test

Mechanical Principles
General Mechanics
Tool Functioas®
Gestalt Completion
Gottschaldt Figures
Clerical Matching
Numerical Operationsb
Technical Information
Pattem Comprehension
Pattemn Analysis - - - -
Army Radio Code - - X -
Rhythm - - X -
Biographical Inventory Keys®

Mechanical (M) X - - -
Administrative (A) - X . -
Electronics (E) - - - -

X X

[ 4

e

- X
X

LI S I B
>

[
>
t

H
!
"
L]
'

!

[ 3 3 R

Note. — Table 12 was adapted from Lecznar and Davydiuk (1960), p. 8.
?Tool Functions teceived a negative weight for the Administrative Al
b'cu.ncric:d Operations received a negative weight for the Mechanical Al

“The Bl is scored with a scparate key for cach Al in which it is weighted.

increased the discriminative efficiency of the battery.

Norms

5 (the middle interval) which inciuded 12%.

19

in addition, BI kcys were developed for three Als: Mecahnical, Administrative, and Electronics. The
prediction of success in the Radio Operator and General clusters was not appreciably increased by the use
of the BL. Traditionally, items had been chosen for each Bl key on the basis of the degree to which they
differentiated between high and low criterion performance. For the BI keys of AC-2A, an additional
requirement was imposed. Items which were selected for inclusion in a key for any given cluster were
required to discriminate between high and low criterion performance in that cluster and that cluster only.
As a result, the Bl keys provided discrimination both within and between job families and consic erably

The norms developed for AC-2A, like previous batteries, were based on the World War 11 mobilization
population. Since the World War Il distribution of talent was defined in terms of the AGCT-1C, this test
served as the reference instrument in the development of the norms. The equi-percentile method was
employed based on a standardization sample consisting of 2,454 randomly selected basic trainees (Brokaw
& Burgess, 1957). One of the more important changes introduced by AC-2A was the transition from a
stanine to a modified percentile score metric. For the Als of AC-2A, the standard score scale consisted of
20 units each of which divided the World War 11 distribution of talent into five percentile intervals. Each
interval was represented by a number (01, 05, ... 95) which indicated the percentage of the reference
population falling below the upper limit of that interval. For the test variables, a 9-unit percentile scale was
employed. Each unit divided the reference population into 11%intervals with the exception of the interval

©am A e




e s e T R FEN NP T L Y - e e D WA m T ApgeIe o vt 7 4 A S Pra RPN ] oSt SRERG. S Y e n
o ;{"‘i%, < o - 2T s @ S ? Py Ot &
e = .
¥ iy

&
: #
3
3

. -~ e

Nl
4,

- 2 A
- - a . e

W,

i

Reliability

Table 13 presents reliability estimates for cach Al of AC-2A. The correlation of sums method was
employed to deave the estimates. Test-retest relsability coetticients were derived for the Bl heys:internal
consistency -elability coefficients were computed for the remaining test variables. The reliabilities range
from .87 t0 .93 with a median of .89.
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Table 135. Reliability Coefficients
for the Aptitude Indices of AC-2A
(N = 2,202 basic trainees)

Aptitude Index Retiabitity
Mechanical 91 {
Administrati ¢ .89
Radio Opera- or .87
General .87
Electronics 93

Note. — Table 13 was adapted fram Brohaw and Bueegess
(1957). p. 13,

Validity

Battery AC-2A was validated aganst both techmeal schoor course grades and job performance
criteria, as measured by the paper-and-pencl Atrmane Proficiency Test (APT). Table 14 presents corrected
validity coefficients resulting from validation studies ot 68 job speaalties. Final school grade (FSGY and
APT data were available for 46 of the speaalties represented. The samples providing the FSG and APT data
are the same within each speaalty. In = Idimon, correlations between the enterion measures are provided.

Table 14. Validity Coefficients® for the Aptitude indices of AC-2A
Corrected for Restriction of Range

RN T R T £ o 1 AR

'c
- Aptitude index Technical School Course N FSGP APTC ¢
Mechanical Outside Wire and Antenna Systens
o Installation and Maint~ nce Specialist 83 30 .34 .27
F Communications Machin. Repairman 164 .30 .49 .50
=3 Auwrcraft Hydraulic Repasrtnan 248 61 63 .63
k. Instrument Repairman 223 .59 .51 61
= Mechanical Accessories and Equit. ment
9 Repairman 143 .46 .48 63
| & Aircratt Mechanic 1,000 61 .61 .60
v Jet Engine Mechanic 228 .57 .58 .73
53 Reciprocating Engine Mechanic 456 67 69 .74
e Murmitions Specialist 266 .56 61 .52
5 Weapons Mechanic, Bomber 405 40 60 .48
=3 Automotive Repairman 72 .43 .58 .60
3 Ground Powered and Support Equipment
5 Repairman b X] .58 .72 51
[ Airframe Repairman 125 .46 44 .48
3 Central Office Equipment Specialist ok
{(Manual) 88 61
;: Nuclear Weapons Mechanical Specialist 164 35
H Radio Operator Ground Radio Opersator 372 .54 A0 .39
& Radio Intercept Operator 206 69 .58 .30
R Cryptographic Operator 148 34
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Table 14 (Continued)

‘e
Aptitude Index Technical School Course N FSGP APTS rd
General Weather Observer 458 .70 .57 .55
Air Route and Approach Control Operator 65 66 .32 .49
Control Tower Operator 176 .65 .25 .27
Aircraft Landing Operator 76 n .58 43
Aircraft Control and Warning Operator m .3 .58 .49
Cooking 206 .56 A1 .32
Air Policeman 1,000 .64 .60 .57
Intelligence Operations Specialist 82 .74
Apprentice Physinlogical Training Specialist 117 43
Apprentice Medical Service Specialist 174 43
Apprentice Medical Material Specialist 132 24
Apprentice Dental Specialist 245 .70
Photo Interpretation Specialist 48 .59
Still Photographer 82 .69
General Instructor 167 .46
Electrician 147 M
Heating Specialist 64 JINS
Firefighter 64 64
Parachute Rigger 70 A1
Air Freight Specialist 89 .32
Administrative Communications Center Specialist 396 A2 49 24
Air Passenger Specialist 46 .57 .33 .58
Warehousing Specialist 343 60 .47 46
Organizational Supply Specialist 309 .57 41 .36
Supply Records Specialist 252 .29 .48 .34
Accounting and Finance Specialist 140 .55 .48 .34
Accounting Specialist 102 .18 .52 .60
Statistical Specialist 98 A4 44 52
Administrative Clerk 89 .66 35 .30
Personnel Specialist 97 43 LI9NS .41
Freight Traffic Specialist 137 46
Fuel Supply Specialist, Conventional Fuels 64 A6NS
Machine Accountant 48 46
Electronics Aircraft Radio Repairman 343 .80 .75 69
Aircraft Eiectronic Navigation Equipment
Repairman 125 .75 .69 .74
Aircraft Electronics Countermeasures 66 .19 .74 .80
Air Traffic Control Radar Repairman 70 n .74 N
Aircraft Control and Warning Radar
Repairman 388 £9 62 .70
Radio Relay Equipment Repairman 316 .74 .66 .56
Flhight Facilities Equipment Repairman 68 .73 62 .56
Ground Communications Equipment
Repairman, Light 396 a7 .74 Al
Ground Communications Equipment
Repairman, Heavy 144 .70 .66 54
Fire Control Systems Mechanic 158 .59 61 .56
Weapons Control Systems Mechanic 384 .52 65 57
Turret Systems Mechanic 145 .43 37 44
Photographic Repairmarn 144 .68 63 .58
Awrcraft Electrical Repairman 651 .74 61 .66
Ground ECM Specialist 124 .79
Bomb Navigation Systems Mechanic 123 .23°
Weapons Control Systems Mechanic 29 A48

Note. — Table 14 was adapted from Brokaw (19594), pp. 4, 7, 8,10, 12, and 13, and Brokaw (1959b), pp. 6 and 8.

R} - . . .
The validity cecfficients indicated wath an asterish are symificant at the (05 level. those indicated {NS) are not
statistically sigmficant. Al other validities are sygnificant at the 01 level,

hl SG hinal School Grade,
CAPT  Airman Profiaiency Test,

d‘n.c correlation between £SGand APT,
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For FSG, the validities range from .11 to .80 with a median of .57. For APT, the validities range from
.19 to .75 with a median of .58. The correlations between FSG and APT range from .24 to .80 with a -

median correlation of .54.

Evaluation

Norms. The noms for AC-2A were based on the ‘Vorld War Il noimative reference base. The
technique of developing norms for AC-2A on the basis of those developed for AGCT-1C has certain
fimitations. Angoff (1966) and Ghiselli (1964, p. 94) indicate that the value of the norms resulting from
this procedure is dependent on the degree of the relationship between the two instruments, the reference
instrument, and the instrument for which the norms are being developed. The correlations between the
AGCT-1C and the Als of AC-2A were as follows: Mechanical, .38: Adminstrative, .71: Radio Operator, .64;
General, .84; and Electronics, .74 (Brokaw & Burgess. 1957). Since approximations of norms from a
representative sample are eminently better than norms based on an unrepresentative sample, the norms for
AC-2A were of considerable value. However, due to the low correlation between the AGCT-1C and the
Mechanical Al, the norms for the Mechanical index may not have accurately represented those for
AGCT-1C.

The new standard score metric, the percentile scale, introduced with AC-2A eliminated certain
difficulties which developed from the use of the stanine scale. Brokaw and Burgess (1957) indicate that the
adjustment of qualifying levels for various job specialties was extremely difficult due to the large number of .
individuals with intermediate stanine scores, For example, lowering a cut-off score from six to five qualified
too many men for a job specially and raising a score from five to six disqualified too many men.
Accordingly, the percentile scale was implemented to permit the adjustment of qualifying levels by smaller
increments.

Reliability. Based on the reliability coefficients presented in Table 13, it is evident that the Als of
AC-2A were sufficiently reliable for classification purposes.

Validity. For AC-2A, training and job pecformance criteria were available for validation. The validstics
are given in Table 14.

For FSG, the validities range from .11 to .80 with a median of .57. Ot the 68 validities presented for
FSG, only two were not statistically significant.

For APT, the validities range from .19 10 .75 with a median of .58. Of the 46 validities presented for
APT. all but two were significant at the .01 level.

Since FSG and APT data were available for validation, it was possible to establish the relationship
between training and job performance criteria for the specialtics represented. The median correlation
(r = .54) indicates that substantial relationships existed between the training and job performance criteria.
All correlations between FSG and APT were statistically sigmficant.

The data of Table 14 indicate that the predictive efficiency of AC-2A was slightly lower than that for
the previous batterics. Primarily, this was a result of employing negative weights and differential Bl keys to
increase the separation among the five Als. The loss in a few points of average validity was considered
necessary in order to devise a battery with maximum differential validity. There is no doubt that the
instrument was of considerable value in the classification program. Based on the significant relationships
between the training and job proficiency criteria, AC-2A was a valid basis for both training and job
assignments.

Table 1§ presents the intercorrelations of the Als for AC-2A. The coefficients range from —.02 to .81.
In relation to prior batteries, there is censiderable independence among the Als of AC-2A. The level of
intercorrelations for AC-2A was substantially lower than that for the preceding batteries. For AC-1A, the
median intercoirelation of the Als was .82 for AC-1B, the median was .78; and for AC-2A, it was .57, The
predictive composites of AC-2A provided considerable discrimination for purposes of differential
predictions.
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Table 15. Intercorvelations
of the Aptitude Indices of AC-2A
(N = 2,202 basic trainves)

Aptitude indices

Aptitude Indices ™ A RO G E
Mechanical (M) -.02 .26 47 .56
Administrative (A) .64 n .53
Radio Operator (RO) .65 .58
General (G) .81
Electronics (E)

Note, — Table 15 was adapted from Brokaw and Burgess (1957), p. 13,

VI. AIRMAN QUALIFYING EXAMINATION, AQE-D

In 1958, the Air Force implemented a selective recruiting policy. The purpose of this new manpower
procurement plan was to insure that the best potential enlistees were selected from the pool of available
applicants.

Prior to selective recruiting, Air Force applicants were required to qualify on the Armed Forces
Qualification Test (AFQT) in order to be enlisted. This Department of Defeuse selection instrument had
been administered at main recruiting stations throughout the country. The airman classification batteries
(AC-1A, AC-1B, and AC-2A) had been administered at Air Furce basic training centers for the purpose of
assigning enlistees.

The initiation of the selective recruiting policy affected the Airman Classification Program in two
tundamental ways. First, the purpose of testing was extended to include both selection and classification.
Air Force applicants were required to attain the forticth percentile on at least one Al, of the classification
battery, in order to be enbste.l. This enlistment requirenv. t was imposed in addition to qualifying on the
AFQT. Furthermore. assuming that the applicants were qua ified, they were assigned to career fields on the
basis of the Als of the same test battery. Second, Air Force recruiting Service was given the responsibility
for administering and scoring the classification battery. For a test battery to be appropriate for use at
recruiting stations, it was necessary that it be hand-scorable and have a testing time of less than four hours.
The airman classification battery (AC-2A) required a full day of testing time and was designed for
machine-scoring; consequently, it was inappropriate for use at recruiting stations.

The Airman Qualifying Examination (AQE) had been designed to be a si.ont version of the dirman
classification battery. It was originally designated AQE-A and was intended for use as a screening test to
accompany AC-1A; however, it was never used operationally for this purpose. In 1949, it was printed s
Airman Classification Test Battery-Permanent Party-1 (ACTB-PP-1) and was employed to obtain Als on
enlisted personnel who had entered the Air Force prior to the implementation of AC-1A. Subsequently, it
was again designated as AQE-A and used as a substitute for AC-1A when records indicated a lack of Als or
the need for a re*ost. In 1953, two new forims, AQE-B and AQE-C, were ir.iroduced as short versions of
AC-1B. With the implementation of AC-2A, a new form, AQE-D, was developed (Lecznar & Davydiuk,
1960). Since AQE-D required only two and onc-half hours of testing tim® and was designed for
hand-scoring, it was accepted as the first operational selection-classification baitery. AQE-D replaced
AC-2A in April of 1958.

Description

AQE-D consisted of cleven aptitude tests which wers presented in three separate parts. Table 16
presents the number ov .cems and scoring formula for cach test apd the uime linnt for cach par.. The
material included in each test is described in Appendix A. Four Als were aerived from various combriations
of the cleven test variables. The Als were used to predict success in each of the following job clusters:

Mechanical (M), Administrative (A), General (G), and Electronics (E). Table 17 presents the subtests
weighted in each composite.
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Table 16. Tests of Airman Qualifying

Examination, AQE-D
Testing  Number  Scoring
Part Tests Time? of items Formula
1 Clerical Matching,b 3 50 R-W
1| Numerical Operations® 6 80 RW
it Arithmetic Reasoning 110 15 R
Verbal Test 29 R
Mechanical Principles 15 R
General Mechanics 15 R
Tool Funciions 15 R
rigure Recognition® 15 R
Electrical Information 15 R
Pattern Comprehension 16 R
Technical Data Interpretation 10 R

Note. ~ The total administration time 15 approximately 2 hours and i5
minutes Table 16 was adapted from Lecznar and Davydiuk (196C), p. 13.

ATime limits arc given in number of minutes of ac.ual testing time.

bSpccd test,

Figure Recognition was entitled Gestalt Completion in AC-2A,

Table 17. Test Composition of Each

Aptitude Index of AQE-D
Aptituce indices
Tests [ ] A G €
Clerical Matching - X - -

b

Nimerical Operations® X

Arithmetic Reasoning

'
>

KK
P

Verbal Test - X -
Mechanical Prindples X - - -
General Mechanics X - - -
Toc! Functions’ X X - -
‘ Figure Recognition® X - X -

'
'
'

P

Electrical Information
Pattern Comprehension - - - X
Technical Data Interpretation - X

—‘Noh. ~ Table 17 was adapted from Lecznar and Davydiuk
(1960), p. 13.

3Numerical Operations receives a negative weight for the
Mcchanical Al

b Tool Functions receives a negative weight for the Adm-
inistrative Al,

e

“Figure Recognition was entitled Gestalt Completion in
AC-2A, .
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Battery Development

The tests included in AQE-D were designed to duplicate, as fa: as possible, those in AC-2A. ltems for
a majority of the tests were acquired from AC-1B; these item types included Numerical Operations, Tool
Functions, Pattem Coinprehension, Electrical Information, Arithmetic Reasoning, General Mechanics, and
Mechanical Principles. Items for Figure Recognition and Clerical Matching were taken from AC-2A. The
Verbal Test consisted of items selected from an experimental alternate form of AC-1B. Technical Data
Interpretation was adapted from the Aviation Cadet Qualifying Test (PRT 3, September 1950). Table 18
presents the correlations betwe:n similar test variables of AQE-D and AC-2A. All correlation coeflicients
are significant at the .01 level.

Table 18. Correlations® between Test Variables
of AC-2A and AQE-D
(N = 1,177 basic trainces)

AQE-D AC-2A
Variables 4 Varlahies
Clerical Matching 64° Clerical Matching
Numerical Operations .80 Numerical Operations
Tool Functions a2 Tool Functions
Arithmetic Reasoning 5 Arithmetic Reasoning
Pattern Comprehension .70 Pattern Analysis®
Figure Resogmtion 34 Gestalt Cc»mpletiond
Electrical Information .68 Technical Information®
General Mechanic. g3 Mechaniczt Principlesf
Verbal Test 85 Verbal fest
Mechanical Principles 64 Mechanical Principles

Note. — Table 18 was adapted from Thompson (1958b), pp. 5-6.

3All correlation cocfficzents are significant at the 01 level,

Y This correlation was derived from an independent sample of basic trainees;
N = 1,083,

Pattern Comprehension from AC-2A was not available for this study: Pattern
Analysis was substiiuted in its place.

dFigure Recognition and Gestalt Completion are different names for the same
instrumend.

®Electrical Information items were included i the Technical Information sub-
test of AC-2A along with items concerning physical principles.

chnml Mecdhanics from AC-2A was not available for this study: Mechanical
Principles was substituted in its place.

AQE-D test variables were combined to be equivalent to four of the five Als of AC-2A. Table 19
presents a comparison of the test components included in cach Al of AQE-D and AC-2A. Since the Radio
Operator Al of AC-2A was directed at an extremely small group of specialties, it was omitted. All personnel
entering Radio Operator specialties were first prescreened on the Administrative Al and then were required
to atiain a qualifying score on the Radio Operator composite which was administered separately.

Norms

For AQE-D, standard scores were expressed as percentile. The Als were obtained directly from
converted raw composite scores: conscquently, it was unnecessary to develop nosms for each individual
subtest. The norms for the Als of AQE-D were tied in to those developed for AGCT-1C. The equi percentile
method was employed with AC-2A as the reference instrument. The standardization sample consisted of
2,354 randomly selected basic trainees (Thompson, 1958a).



Table 19. Comparison of the Aptitude Indices
of AC-2A and AQE-D

Aptitude Indices

Tests ™ A G E
Biographical Inventory 2A 2A - 2A
Arithmetic Reasoning - D 2AD 2AD
Verbal Test - 2AD 2AD -
tdechanical Principles 2AD - - -
General Mechanics 2AD - - -
Tool Functions 2AD 2AD - -
Figure Recognition 2AD - 2AD -
Gottschaldt Figures 2A - 2A -
Clerical Matching - 2AD - -
Numerical Operations 2AD 2AD - -
Electrical Information® - - - 2AD
Pattem Comprehension - - -~ 2AD
Pattemn Analysis -- - -- 2A
Technical Data Interpretation  -- - - D

Note. — Table 19 was adapted from Thompson (1958a), p. 3.

324" indicates inclusion in AC-2A: D" indicates inclusion in AQE-:

Plectrical Information was included in Technical Information of A0.2A along

with additional -questions concerning physical principles.

Reliability

Table 20 presents reliability estimates for the Als of AQE-D. The coefficients range from .76 to .83
with a median of .81. Each estimate represents the correlation between similar Als for AQE-D and AC-2A.

Table 20. Reliability Coefficients
for the Aptitude Indices of AQE-D
(N = 1,777 basic trainees)

Aptitude index Redadility
Mechanical .80
Administrative .76
General 81
Electronics .83

Note. —~ Table 20 was adapted from Lecznar (1963), p. 21,

Validity

For AQE-D, correlation techniques were employed to produce single validity estimates for threc of
the four Als (Thompson, 1958b). Technical school grade served as the criterion. The corrected validity for
the Mechanical Al and Aircraft and Engine Maintenance was .50 (N = 251). The corrected validity for the
General Al and Air Traffic Control and Warning Operator was .47 (N =94). For the Electronics Al and
Radio and Radar Systems Mechanic, the corrected validity was 46 (N = 182). Each validity coefficient is

significant at the .01 levei.
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Evaluation

Norms. The norms for AQE.D were tied back to the World War 11 mobilization base by the
equi-percentile procedure with AC-2A serving as the reference instrument. Since the standardization sample
was sufficiently large and the normative base was unquestionably representative, it is likely that the norms
for AQE-D were a meaningful basis for score comparisons.

Reliability. Lecznar (1963) reported the reliability of the AQE-D as represented by the correlations
between similar Als of AC-2A and AQE-D. It is important to note that the reliabilities presented in Taole
20 are not technically alternate form reliabilities, since the number of items differs for the two instruments.
However, they do indicate that similar functions are measured by AQE-D and AC-2A.

Validity. Validation data for AQE-D were insufficient. The instrument was validated for only one job
specialty in three of the four job clusters. Although all three of the vahdity coefficients obtained were
statistically significant, decisive conclusions conceming the validity of AQE-D are not possible.

Since dlassification was one of the major functions of AQE-D, it was necessary to establish the
differential validity of the instrument. As in AC-2A, negative weights were employed for the Mechanical
and Administrative composites to increase the separation among the four Als. Table 21 presents
comparisons of the composite score intercorrelations for AC-2A and AQE-D. The difference obtained
between the intercorrelations for corresponding Als across the two batteries were not statistically
significant. Apparently, the differentiation provided by AQE-D was equivalent to that st AC-2A.

Tabl: 21. Intercorrelations® of the Aptitude
Indices for AC.2A and AQE-D
(N = 1,777 basic trainees)

Aptitude Indices

Aptitude Indices - ] A G E
. AC-2AM 00 S50 57
Mechanical ) QEDM 04 55 57
.. .. AC2A-A 69 .52
Administrative , OE-D-A 63 51
AC-2AG 82

General AQE-DG a7

Blectroni AC2A-E
Note. — Table 21 was adapted from Thompson (1958a),

p. 6.

The differences between the intercorrelations for cor-
responding Als across the two batteries are not statistically
significant.

VIL AIRMAN QUALIFYING EXAMINATION, AQE-F

Airman Qualifying Examination (AQE-F) replaced AQE-D in N-vember of 1960. The test variables
employed for AQE-F were identical to those for AQE-D with one exception; ridden Figures replaced
Figure Recognition in the Mechanical and General composites. The Als of AQE-F were equivalent to those
of AQE-D with the exception of the climination of Numerical Operations in the Mechanical index and Tool
Functions in the Administrative index.
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Description

. AQE-F consisted of eleven aptitude tests presented in three separate parts. Table 22 presents the
number of items and scoring formula for cach test and the time limit for each part. From the eleven
aptitude measures, four Als were derived. Table 23 presents the test composition of the four predictive
composites. Appendix A contains a description of the material included in cach test.

Table 22. Tests of Airman
Qualifying Examination, AQE-F

Testing Number Scoring

Part Tests Timed of ttems Formula
1 Clerical Matching® 3 50 R-W
11 Numerical Operationsb 6 80 RW
m Arithmetic Reasoning 110 15 R

Verbal Test 29 R
Mechanical Principles 15 2
General Mechanics 14 R
Tool Functions 15 R
Hidden Figures* 16 R
Electrical Information 15 R
Pattern Comprehenzion 16 R
Technical Data Interpretation 10 R

Note. — The total administradon time iz appronumately 2 hours and 15
minutes. Table 22 was adapted from Lecznar (1963), p. 7.

a . . . . . . . .
Time limits are given in number of minutes of actual testing time,

bSpcc:d tests,
“Hidden Figures was entitled Gorttschaldt Figures in AC-2A,

Table 23. Test Composition of Each

Aptitude Index of AQE-F
Aptitude indices

Tests M A G €

Clerical Matching - X - -
Numerical Operations - X - -
Arithmetic Reasoning - X X X
Verbal Test - X X -
Mechamical Principles X « - -
General Mechanics X - - -
Tool Functions X - - -
Hidden Figures X - X ~
Electrical Information .- - - X
Pattern Comprehension - - - X
X

Technical Data Interpretation .« - -

Note. — Table 23 wac adapted from Uecrnar (1963), p, 7.
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Battery Devslopment

AQE-F was originally designated AQE-E and was designed to be an alternate form of AQE-D. The test
variables included were identical to those in AQE-D with one exception; Hidden Figures replaced Figure
Recognition. The items for all but two test variables were selected from new item pools obtained by
contract. Clerical Matching and Numerical Operations were comprised of items taken directly from Chinese
Air Force tests measuring the same abilities. The test variables were combined to duplicate the predictive
composites repiesentod in AQE-D. The Als included the assignment of negative weights to Tool Functions
for the Admiuistrative composite and Numerical Operations for the Mechanical composite. Subsequently,
experience in the ¢ ~lective Recruiting Program resulted in the elimination of the negative for the two Als.
After this final medification, AQE-E was redesignated AQE-F.

The dedision to clininate the negative weights in the Jechanical and Administrative Als reflected a
change in testing strategy resulting from the extension of ‘ae battery purpose to include selection. When
the battery was uced only for classification, differential validity was the prime concem. However, with the
initiation of the Selective Recruiting Program, the battery was used to select people from the manpower
pool. As a result, it was necessary to sacrifice some differential validity in favor of maximum validity.

Norms

The standard scores used with AQE-F were in percentile form as in AQE-D. The norms were
established by the equi-percentile procedure with AC-2A as the reference measure. Consequently, the
norms for AQE-F were tied back to the distribution of talent represented by the World War H mobilization
base The standardization sample consisted of 2,428 randomly selected basic trainees (Thompson, 1958a).

ReliabZity

Table 24 presents test-retest rcliability coefficients for each Al of AQE-F. The reliabilily estimates
range from .81 to .88 with a median of .83.

Table 24. Reliability Coefficients
for the Aptitude Indices of AQE-F
(N =681 basic trainces)

Aptitude Index Reliaditity
Mechanical 83
Administrative .38
General .81
Electronics 82

Note. — Table 24 was adapted from Lecznar (1963), p. 21,

Validity RN
The criterion used for the validation of AQE-F was technical school course grade. Correlation
techniques were employed to produce the 41 validities presented in Table 25. All cocfficients were

corrected for the restriction incident to selection (AFQT) for training. The validities range from .28 10 .90
with a median of .63.

Evaluation

Norms. The procedure followed in the development of the norms for AQE-F was similar to that for
previous batteries. Since the standardization sample was of sufficient size and the normative base was
unquestionably representative, it is likely that the derived norms were of significant value.
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Table 25. Validity Coefficients® for the Aptitude Indices of AQE-F

e s A S et g

Corrected for Restriction of Range -
Aptitude tndex Technical School Course N e
Mechanical Aircraft Mechanic (Reciprocating) 770 .66
Aircraft Mechanic (Jet, 1 and 2 engines) 1,723 58
Aircraft Mechanic (Jet, over 2 engines) 1,909 57
Jet Engine Mechanic 498 61
Reciprocating Engine Mechanic 502 60
> Aircraft and Missile Pneudraulic Repairman 348 .63

ég Mechanical Accessories and Equipment

£ Repairman 164 67
i Automotive Repairman 233 S8
ke Airframe Repairman 198 53
3 Electrician 185 42
Electrical Power Production Specialist 539 a3
Cryogenic Fluids Production Specialist 30 90
Refrigeration Specialist 37 34

Fuel Specialist (Conventional) 445 54 .
Fire Protection Specialist 617 S8
Missile Mechanic (Ballistic) 125 .68
Weapons Mechanic 253 719
Administrative Communications Center Specialist 740 66
Morse Intercept Operatorb 668 28
Ground Radio Opemtorb 475 44
Cryptographic Operator 185 .52
Inventory Management Specialist 1,041 A48
Organizational Supply Specialist 1,307 71
Warchousing Specialist 433 53
Chaplain Services Specialist 100 36
Administrative Specialist 1.35¢ 63
Personnel Specialist 622 .63
Accounting and Finance Specialist 419 .63
Data Processing Machine Operator 443 33
General Weather Observer 214 83
Aircraft Control and Warning Operator (Manual) 282 80
Aircraft Control and Warning Operator (SAGE) 467 67
Electronic Intercept Operations Specialist 294 65
Air Policeman 2233 46
Medical Helper 1832 63
Electronics Aircraft Radio Repairman 12 1
N ) Grouna Communications Equipment Repairman 127 .79
k5 Aircraft Ground Equipment Repairman 427 64
Aircraft Instrument Repairman 242 66
' Aircraft Electrical Repairman 622 a5
Flight Control/Autopilot Systems Repairman 352 61

Note. — Table 25 was adapted from McReynolds {1963}, pp. 7 1

3All validity coefficients are significant ac the .01 level
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Yor assignment to these courses students must first qualify on the Administrative Al and then attain a quahifying
scote on the Radio Operator Al from additional testing.
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Reliability. Test-retest reliability estimates for the Als of AQE-F are presented i Table 24. The

interval between test and retest was not documented. Nevertheless, it is likely that the Als of AQE-F were .
sufficiently reliable for selection and classification purposes.

Validity. The measure of effectiveness of AQE-F was the validity of the various Als for technical
school course grades. Empirically derived job performance criteria were not available. The validities wnge
from .28 to .90 with a median of .63. All validitics reported in Table 25 are sipmificant at the .01 level.
AQE-F was a valid and useful basis for technical school assignments.

VIIl. AIRMAN QUALIFYING EXAMINATION, AQE-62

¥i
S

Y
%Y

B AQE-62 replaced AQE-F in October of 1962. The major change resulting from revision concerned the

arrangement of item types. The subtest format previously employed was supeiseded by a maodified spiral

omnibus format. Airman Arithmetic supplanted Clencal Matching and Numerical Operations in the ‘
3 B Administrative composite: otherwise, the Als remained the sume.

T

Description

AQE-62 consisted of 10 aptitude tests presented m a single test booklet. The number of items and
scoring formula for cach measure are presented in Table 26. The total administration time was P
approximately 2 hours. Appendix A includes & description of the material in cach subtest. Four Als
equivalent to those for AQE-F were formed from  +“ous combinations of the 10 test vanables. Table 27
presents the subtests weighted in each composite.

Tahle 20. Tests of Airman
Qualifving Examination, AQE-62

ok . vy "
R A

Number Scoring
Tests of items Formutls
Airman Arithmetic 45 R-W
Arithmetic Reasoning 15 R
Word Kuowledge 30 R
9 Mechanical Principles [ R
- General Mechanics 15 R
g Tool Functions 15 R !
B Gottschaldt Figures [N R
Z Electrical Information 15 R
Pattern Comprehiension 16 R
Technical Data Interpretation 10 R

Note. - Table 26 was adapted trom Edwards and Halin (19623, p.

Tuble 27. Test Composition of Each
Aptitude Index of AQE-62

1o

i

e

Aptitude Ingices

Tests L] A G €
E: Airman Arithmetic « X - -
E- Arithmetic Reasoning - X X X ..
= Word Knowledge - X X - ;
Mechanical Principles X - - -
2 General Mechanis X - - -
b Tool Functions X - - - :
) Gottschaldt Figures X - X - A
= Electrical Information - e . X %
= - » o
i Pattern Comprehension .. - X 3
Technical Data Interpretation - - X i
3 K
e Note, — Table 27 was adapted from Ldwards and Hibhn a%
= (1962). p. 2. 4
b2 3
E: \ §
;; ™ :ﬁ
A : 3 3
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Battery Development '
. Originally, AQE-62 was developed to be un alternate form of AQE-F. However, due to administration .
and scoring difficulties, the two speed tests (Clerical Matching and Numerical Operations) were eliminated. ‘
Airman Arithmetic, a power test which measured similar abilitics, replaced these instruments in the :

administrative AL New Htems were constructed for Technical Data Interpretation and Airman Arithmetic.
The items for the remaining tests were selected from Air Force item pools. Most of the item types were
arranged in a spiral omnibus format with several item types intermingled and administered together. This
item arrangement eliminated the need for separate tinung of each subtest and insured that each examine

YT T—
TSN R O

“ would be exposed to the proper proportion of all item types. Since Gottschaldt Figures, Technical Data

i Interpretation, and Pattern Comprehension employed cither charts, tables, or figures. they were presented
; - as separate subtests.
e Norms ’
‘ For AQE-62, the percentile standard score metric was maintained. The norms were tied back to the ;
= World War Il mebilization population by the equi-percentile method with AQE-F serving as the reference
k. mstrument. The standardization sample consisted of 2,428 randomly selected basic trainees (Edwards &

b Hahn, 1962).

9 Reliability

3 Table 28 presents test-retest reliability estimates for the Als of AQE-62. The interval betwecn testing '
2 was from two to four weeks for the majonty of cases. The estimates range from .78 to .83 with a medjan of

e .80.
3

i Tabic 28. Reliability Coefficients for the Aptitude

r Indices of AQE-62

(N = L 193 basie trainees)

Aptitude Index Reliabitity
Mechanicai 78
Administrative a7

5 General .83

i Electromes $1

G Note. — Tablc 28 was adupted from Tupes (19634 p. 2.

9

Validity

e The vakdity of AQE~62 for selection and classification purposes was inferred from the relationships

= obtained between the Als of AQE-62 and AQE-F. The correlations obtamed for similar indices based on the

standardization sample were as follows. Mechanical, .75, Administrative. .76, General, .81, and Flectronics.,
81 (Edwards & Hahn, 1962).

P Y

2 Evaluation

3 Norms. Th: norms for AQE-62 were dewveloped hy procedures similar to these tollowed in the .
b development of norms for previous batteries. Consequenily, the norms weie probably a valuable means of '
3 score comparsons. However, rescarch by Lecamar (1962) raised some doubts conceming the future use of

3 the World War I mobilization population as the normative referenae base, Although no deasive conclusions

e were reached, there were indications that the World War 11 norms no losger accurately wepresented the

b distribution of talent displayed in the general population.

Relighility. The rehability cocffiaents presented in Table 28 were seffident for ntended purposes.
However, there was a substantial drop m the reliability (1, = .77) of the Admimsteative Al as compared to
that (1, = .88) for the same Al of the previows battery.

“es
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Validity. The value of AQE-62 as the operational selection and classification instrument was inferred
from the relationships between AQE-62 and AQE-F. Although the relationships obtained between
corresponding Als for the two instruments indicate that similar functions viere being measured, conclusive
statements concerning the validity of AQE-62 cannot be made.

IX. AIRMAN QUALIFYING EXAMINATION, AQLE 64

In November of 1964, AQE-64 replaced AQE-62. The revised battery presented several modifications.
Aptitude measures which had previously appeaied as distinct subtes's were spiraled in with other item
types. Arithmetic Computation, o separately timed speed test, replaced Airman Arithmetic. A major change
was introduced in the derivation of the Als: educ.tional variables were weighted in each composite. In the
standardization of AQE-64, rather than norming on the World War 11 mobilization population, norms for
the Project TALENT natjonal aptitude census battery were used as the normative reference base.

Description

AQE-64 consisted of ten aptitude measures presented in two separate parts. Part | was comprised of
nine power tests arranged in a spital ommbus format. Part I was a separately timed speed test. The number
of items and scoring formula for each test and the time limit for cach part are presented in Table 29.
Generally. the test variables of AQE-64 were equivalent to those of AQE-62. Four Als were derived from
various combinations of the ten test vasiables. In addition, vach composite score meluded bonus points

based on the completion of five acadenuc courses. Table 30 presents the test components weighted in each
Al

Tuble 29. Tests of Airman Quulifying Examination, AQE-64

Testing Number Scoring

Part Tests Timed of items Formula
| Arithmetic Reasoning 105 16 R
Word Knowledge 30 R
Mechanical Principles 15 R
General Mechanics 15 R
Shop Practices” 15 R
Hidden Figines 16 R
Electrical Informaticn 16 R
Pattern Compichension 18 R
Data Interpretation® 10 R
| Arithmetie (‘mm)ul;nion" 15 50 R

Note. — The total admmistration nme w approvematdy 2 hours, Table 29
was adapted from Madden wnd Lecznar (1963), p. 3.

*Fime limits are ¢ ven n number of nmutes of admnnstration tme,

b« . X

! Shop Pract s was entitled Tool Tundions i AQE-6.2.

Pata Interpretation was sntithed Fochead Data Interpretation in AQE-62

i
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Table 30. Test Composition of Each 3
, Aptitude Index of AQE-64 -
Aptitude tndices ;
Tests M A G E :
i
Arithmetic Computation - X - - :
Arithmetic Reasoning - X X X
Word Knowledge - X X X
Mechanical Principles X - - -
General Mechanics X - - -
Shop Practices X - - -
Hidden Figures X - X - f
Electrical Information - e - X
Pattem Comprehension - e - X
Data Interpretation - e - X
Note. — Table 30 was adapted from Madden and Lecznar
(1965), p. 3.
#
Battery Development
Three major changes were accomplished b, battery revision. The first modification concemed the
introduction of a new subtest, Arithmetic Computation. In AQE-62, a power test of quantitative skill,
Airman Arithmetic, was spiraled with other test variables. This modification subsequently resulted in test
administration problems. Reports from Test administrators indicated that examinees took too much time
working simple arithmetic items and neglected items at the end of the battery. This problem was solved in ;
the development of AQE-64. Pacing directions were added to the administration instructions and Airman ;
Arithmetic was replaced by Arithmetic Computation, a separately timed speed test.
The second major modification consisted of spiraling item groups from Hidden Figures, Technical
Data Interpretation and Pattem Comprehension which had appeared as distinct subtests in AQE-62. Not
every item could be separated since two or more questions were related to the same pictorial presentation.
However, it was possible to collapse each test into smaller units consisting of items related to a single figure
and spiral the units in with the other item types.
The third major change concerned the derivation of the Als. Research by Judy (1960) and Brokaw
(1963) indicated that the use of educational information in conjunction with aptitude data would increase
the predictive efficiency of the battery. Accordingly, multiple correlation techniques were employed to
determine the credit values for completion of five high school courses for each Al. The courses were
algebra, geometry, trigonometry, physics, and chemistry. Table 31 presents the course credit values for each
composite. The bonus points were simply added to the raw composite scores prior to conversion to
standard scores.
Table 31. Course Credit Values
for Each Aptitude Index of AQE-64
Aptitude indices
Counse L] A G € s
Algebra 2 3 2
Geometry 4 3 3 n
Trigonometry 4 3 5 4
Physics 2 3 2 4
Chemistry 2 0 2 0

Note. — Table 31 was taken from Madden and Lecznar
(1965), r. 8.
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Technical Data Interpretation and Airman Arithmetic were developed from newly constructed items.
Items for the remaining test variables were drawv. n from Air Force item pools. The criteria for item selection
were mean item difficulty level, a limit of acceptance based on a percentage of the maximum phi
coefficient, and face validity.

Norms

Research by Lecznar (1962) suggested the possibility that the World War Il norms for the AGCT-1C
were no longer representative of the level of aptitude displayed in the general population. Consequently,
the World War II norms were replaced with those resulting from Project TALENT as the normative
reference base.

With the help of several government agencies, the research effort known as Project TALENT was
carried out by the University of Pittsburgh and the American Institute for Rescarch. The primary objective l
was “the identification, development and utilization of human talents™ (Dailey, Shaycoft, & Orr, 1962, p.
1). In the spring of 1960, a stratified random sample of 400,000 high school students (grades 9 through 12)
were tested with a comprehensive battery of aptitude, achievement, background, interest, and personality i
tests. The sample was drawn from 1,300 secondary schools (public, private, and parochial), approximately i
5% of all the secondary schools in the nation (Flanagan, Dailey, & Shaycoft, et al., 1960). The resulting
norms for 12th grade males were employed as the normative reference base tn the development of the :
standard scores for AQE-64. s

e R AR A AT

From the Project TALENT battery, subsets of tests were derived by multiple correlation techniques ;
which best represented the content and variance of each AQE composiie (Dailey et al., 1962). These }
TALENT test composites served as reference measures in order to tie in the norms for the Als of AQE-64 i
with those developed for TALENT. The equi-percentile method was employed based on a random sample
consisting of 4,124 basic trainces (Madden & Lecznar, 1965). The percentile standard score metric was
maintained.

Reliability

Reliability estimates for the Als of AQE-64 were not available. However, since the battery was
designed to replicate the content and variance of its predecessor, it was estimated that reliability
coefficients for the various Als would range from .80 to .50 (Madden & Lecznar, 1965, p. 9).

Validity
The validation of AQE-64 was accomplished by correlation techniques with technical school course

grade as the criterion. Table 32 presents corrected validity cocfficients for 57 separate technical school
courses. The validities range from .38 to .87 with a median of .64.

Evaluation

Norms. The norms for AQE-64 were developed by the same technique employed in the
standardization of previous batteries. However. instead of using the AGCT-1C as the reference instrument,
subsets of Project TAI ENT tests were employed to tic in the norms for AQE-64 with those resulting from
TALENT. Consequently, a measure of the value of the norms for AQE-64 is the relationships between the
AQE and TALENT composites. For the vechanical, Administrative, General, and Electronics composites.
the correlations were, respectively, .78, .71, .86, and .83 (Madden & Lecznar, 1965, pp. 21, 23, 25, and
27). Educational variables weie incluaed in the derivation of both AQE and TALENT composites. Based on .
the obtained relationships, it is likely that the AQE-64 norms were useful approximations of those for bt
Project TALENT. ’

Reliability. Actual reliability coefficients for the Als of AQE-64 were not available, However, Madden
and Lecznar (1965) estimated that the coefficients would range from .80 to .90. The correlations between
similar Als of AQE-62 and AQE-64 were Mechanical, .76; Administrative, .80: General, .82; and
Electronics, .78 (Madden & Lecaznar, 1965, pp. 21, 23, 25, and 27). These cocflicients indicate that similar
functions were being measured by the two forms of the AQE. It is likely that the Als of AQE-64 provided a
reliable means of selecting and classifying Air Force applicants.
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Table 32. Validity Coefficients® for the Aptitude Ind.ces of AQE-64

Corrected for Restriction of Range !
Aptitude Index Technical School Course N fe
Mechanical Munitions Maintenance Specialist 847 5
Weapons Mechanic 1,855 .56
Missile Mechanic 156 .78
Electrical Power Production Specialist 481 .74
o Refrigeration and Air Conditioning Specialist 327 .69
= Air Cargo Specialist 304 .63
b2 Aircraf: Loadmaster 575 .64
A Aircraft Propeller Repairman 239 .60
i Aircraft Pneudraulic Repairman 507 .60
k3 Aircraft Environmental Systems Specialist 366 .63
Aircraft Fuel Systems Mechanic 305 70
= Helicopter Mechanic 220 .64
B Aircraft Maintenance Specialist {Reciprocating) 1,144 .68
3 Aircraft Maintenance Specialist {Jet, |
3 one and two engines) 4,076 .66
5 Aircraft Maintenance Specialist {Jet, !
H over two engines) 2,108 .61
2 Aircraft Maintenance Specialist {Turbo-prop} 2,410 €9
s Aircraft Maintenance Specialist 698 .66
Maintenance Scheduling Specialist 2,538 .65
= Reciprocating Engine Mechanic 219 .69
k- Special Vehicle Repairman 152 .69
23 Air Frame Repair Specialist 537 69 .
Fe Pavement Maintenance Specialist 180 .57
4 Plumber 193 .59
; {‘ Fire Protection Specialist 410 49
fg Administrative General Accounting Specialist 184 .74
K Disbursement Accounting Jpecialist 290 .74
\ Communications Center Specialist 962 .56
= Air Passenger Specialist 229 52
b Inventory Management Specialist 2,929 44
e Chap2! Management Specialist 156 .E0
%1 Personnel Specialist 449 A1
General Inzelligence Operations Specialist 228 87
& Weather Observer 414 87
. Air Traffic Control Operator 696 67
3 Medical Specialist 698 .65
3 Medical Helper 2475 .74
5 Medical Services Specialist 328 .46
e Audio Visual Helper 188 45
:: Fuel Speciahist 493 A7
E:: Materie! Facilities Specialist 521 .38
:1.:: Aircrew Life Support Specialist 211 64
‘ Electronics Air Traffic Control Radar Repairman 177 .60
= Radar Repairman 689 61
- Radio Relay Equipment Repairman 888 .64
3 Flight Facilities Equipment Repairman 174 .68
= Ground Radio Communication EqQuipment
2 Repairman 1,365 67
Electronic Communications and Cryptographic
5 Equipment Systems Repairman 160 .48
3 Telephone Communications Systems Coritrol
Attendant 298 .57
E: Weapons Control Systems Mechanic (32231P) 275 .56
b= Automatic Fligaht Contro! Systems Specialist 297 .60 DS
== Flight Simulator Specialist 164 49
b Telephone Switching Equipment Repairman
s (Electro/Mechanical) 19 66
‘::é Communications and Relay Center Equipment
3 Repairman {Electro/Mechanicat) 538 .78
& Electrician 230 .74
ce Aerospace Ground Equipment {Repairman 1,067 .73
4 Instrument Repairman 539 77
= Aircraft Electricn! Repairman 649 .62
5 Note. — Table 32 was adapted from Valentine (Note 5).
{ ‘Al validity coefficients are significant at the 01 level,
p:{
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Validity. in the validation of AQE-64, technical school course grade served .s the criterion;
empirically derived job performance criteria were not available. The validities presented in Table 32 range
from .38 to .87 with a median of .64. All validity coefficients arc uignificant at the .01 level. rased on the
relationship obtained for training criteria and the Als, it is evident that AQE-64 was a vali.! basis for
technical school assignments.

X. ATRMAN QUALIFYING EXAMINATION, AQE-66

AQE-66 replaced AQE-64 in September of 1966. Only minor changes were accomplished through
revision. Aritimetic Coraputation was presented as the first part of the battery instead of the last as in
AQE-64. Although the battery was composed of new items, the test variables included in each Al remained
the same.

Description

AQE-66 was comprised of ten test variables presented in two separate parts. Part 1 consisted of
Arithmetic Computation. Part II consisted of nine power tests arranged in a spiral ommbus format. The
number of items and scoring formula for each test and the time limit for each part gre presented in Table
33. Four Als were derived from various combinations of the ten test variables. In addition, each composite
score ncluded bonus points based on the completion of five academic courses. Table 34 presents the test
components for each index. The courses weighted in the varicus composites corresponded to those
employed for AQE-64.

Table 33. Tests of Airman Qualifying Examination, AQE-66

Testing Number Scoring

Part Tests Timed of ttems Formula
1 Arithmetic Computationh 8 60 R
i1 Arithmetic Reasoning 105 16 R

Word Knowledge 30 R
Mechanical Principles 15 R
General Mechanics 135 R
Shop Practices 18 R
Hidden Figures 16 R
Electrical Information 15 R
Pattern Comprehension 18 R
Data Interpretation 10 R

Note. — The total administration time is approximately 2 hours, Table 33
was adapted from Vitola and Madden (1967), p. 2.

Time limits are given in number of minutes of adminisoration time.
l"Spccc:l test.
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Table 34. Test Composition of Each
i Aptitude Index of AQE-66 -
s Aptitude Indices
3 Tests M A G 3
} Arithmetic Computation - X - -
H Arithmetic Reasoning - X X X
- Word Knowledge - X X -
o Mechanical Principles X - - -
General Mechanics X - - -
Shop Practices X - - -
Hidden Figures X - X -
Electrical Information - - - X
3 Pattern Comprehension - e - X
A Data Interpretation - - - X
‘ Note, — Table 34 was adapted from Vitola and Madden
L {1967), p. 2.
3 Battery Development

bt

Primarily, battery revision consisted of the selection of new items from Air Force item pools for each
of the nine power tests. The criteria for item selection were those previously employed by Madden and
Lecznar (1965) in the development of AQE-64. 1t~ms were selected on the basis of mean difficulty level, a
limit of acceptance in terms of a percentage of the maximum phi coefficient, and face validity. The major
change accomplished through revisior concemned the arrangement of test variables. Field test administrators
reported that the battery would be easier to administer if the speed test, Arithmetic Computation, was
presented dist instead of last. AQE-66 test booklets were revised in accordance with this suggestion.

TN s A TUONT A Fy e

eI

Norms
As with previous batteries, AQE-66 employed the percentile standard score metric. The norms were
developed to be equivalent to those resulting from Project TALENT. The equi-percentile procedure was

followed with the TALENT test composites developed by Dailey et al., (1962) as reference measures. The
standardization sample consisted of approximately 4,000 randomly selected basic trainees (Vitola &

Madden, 1967).

Relisbility

Table 35 presents tect-retest reli bility coefficents for the Al's of AQE-66. The interval between
testing varied from several weeks to four months. The reliabilities range from .84 to .88 with a median of
87.

Table 35. Reliability Coefficients for the Aptitude
Indices of AQE-66
(N = 1,076 baric trainces)

Aptitude Index ReNaditity
Mecha.ucal 87
Administrative 84
General 86
Electronics 88

tote. — Table 35 was adapted fron. Valentine (1968), p.3.
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Validity

AQE-66 was validated by correlation techniques with technical school course grade as the criterion.
Table 36 presents corrected validity coefficients for 46 separate courses. The validities range from .18 to

.90 with 2 median of .68.
Table 25. Validity Coefficients* for the Aptitude Indices of AQE-66
Corrected for Restriction of Range
Aptituds .: dex Tachnical School Course ] fc
Mechanics Aircraft Pneudcaulic Repairman 115 .55
Aircraft Fuel Systems Mechanic 66 .28*
Aircraft Msintenance Specialist {(Reciprocating
Engine) 238 n
Aircraft Meintenance Specialist (Jet,
1 and 2 engines) 691 55
Aircraft Maintenance Specialist (Jet,
over 2 engines) 302 .56
Aircraft Meintenance Spesialist { Turbo-prop) m 68
Jet Engine Mechanic 485 62
Missile: Mechanic 53 N
Mounitions kgintenance Specialist 73 63
Weszpon Mechanic 345 59
Vehicle Repairman 52 .79
Air Frame Ropsir Specialist 150 N
Corrosion Control Specialist 51 a7
Electrical Fower Production Specialist 120 47
Air Cargo Specialist 170 A4
Aircraft Loadmaster ]3 66
Admiristrative Communication Center Specialist 215 61
Printer Systems Operator 91 A4
Morse Systems Operator 84 .62
Ground Radio Operator 215 33
inventory Management Specialist 89 75
Disbursemen?. Accounting Specialist 122 .A8¢
Personnel Specialist 262 58
General imagery Interpreter Specialist 116 87
Westher Observer 99 90
Air Traffic Control Operator 156 72
Aircratt Contsol and Waming Operator 133 73
Medical Service, Fundamentals 401 .76
Medical Service Specialist 50 84
Protective Equipment Specialist 60 B52
Fuel Specialist 150 52
Security Specislist 707 67
Electronics Aircraft Radio Repairman 114 88
Aircraft Electronic Navigation Equipment
Repairman 138 .84
Electronic Warfare Repsirman 62 84
Aircraft Inerual and Radar Navigstion
Syster ; Repairman 71 .88
Radic Rolay F.quipment Repairman 61 89
Ground Rsdio Communications Equipment
Repairman 70 90
Electronic Communications anc Cryptographic
Equipment Systers Repairman %0 62
Tolecommunications Control Specislist/Attendant 82 88
Weapon Contro! Sys‘ems Mechanic 60 .80
Communications anc: Relay Center Equipment
Repairman {Electrc 'Mechanical) 52 74
Asrnspace Photograp ric Systems Repairtnan 66 .62
Aerospace Ground Equpment Repairman 208 81
insCiument Repsirman 68 67
Aircraft Electricel Repsirman 134 61

Note. — Tabl: 26 was adaptcd from Vitola, et al. (1973), pp. 13, 14, and 15.

Al validity coctficients are significant at the .01 level, except those two validitics indicated with an asterisk which

are significant at the .05 jevel,
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Evaluation

S M

Norms. A measure of the value of the norms deveioped for AQE-66 is the relationship between the
Als of the battery and the corresponding TALENT composites. The correlations were as follows:
Mechanical, .77; Administrative, .74: General, .84; and Electronics, .81 (Vitola & Madden, 1967). Based on
the relationships obtained between AQE-66 und the noming reference measures, it is likely that the
obtained nonms were valuable approximations of those resulting form Project TALENT.

Reliability. The test-retest reliability coefficients presented in Table 35 indicate that the Als of
AQE-66 were sufficiently reliable for selection and classification purposes.

Validity. Since empirical job performance criteria were not available, technical school course grade
was employed as the criterion in the validation of AQE-66. The validities presented in Table 36 range from
.18 to .90 with a median of .68. All vahidities presented are statistically significant. There is no doubt that
AQE-66 was a valid basis for technical school assignments; however, as with most of the predecessor
instruments, the validity of the battery for actual job assignments depended on the strength of the
relationships between training and job performance critena.
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XI. AIRMAN QUALIFYING EXAMINATION, AQE-)

In July of 1971, AQE-J superseded AQE-66. The only major change concerned! the anangement of
item types. The items of the previous battery were arranged in a spiral ommnibus foimat: for AQE-J, a
subtest format was employed. Although the battery consisted of new items, the test variables and Als
duplicated those of AQE-66.

Description

IR S T M R R At A

AQE-J consisted of ten separate subtests: Table 37 presents the time limit, number of items, and
scoring formula for each. From different combinations of the ten test variables, four Als were derived.

7 Table 38 presents the test components included in cach composite. Appendix A includes a description of
> the material included in each test.

i Table 37. Tests of Airman Qualifying Examination, AQE-J

_; Testing Number Scoring
3 Tests Timed of ftems Formula
E Arithmetic Compul:ﬂiunb o 60 R
k= Arithmetic Reasoning 25 16 R

57 Word Knowledge 10 30 R
Mechanical Principles 15 15 R
General Mechanics 9 15 R

X Shop Practices 9 15 R

b Hidden Figures 20 16 R

B Electrical Information 9 15 R
4 Pattern Comprehension 12 18 R
| “ Data Interpretation 13 10 R

*' Note. — The total admimistration e is approxamately 2 hours and 30
= minutes, Table 37 was adapied from Vitola ct al, (1971), p. 2.

,' *Tune fimts are given m numbet of minutes of actual testing time,

bSprcd test.
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Table 38. Test Composition of Each

Aptitude Index of AQE-J
Aptitude indicas

Tests M A G E
Arithmetic Computation - X - -
Arithmetic Reasoning - X X X
Word Knowledge - X X -
Mechanical Principles X - - -
General Mechanics X - - -
Shop Practices X - - -
Hidden Figures X - X -
Electrical Information - - - X
Pattern Comprehension - - - X
Data Interpretation - e e X

Note. — Table 38 was adapted from Vitola et al. {1971), p. 2.

Battery Development

AQE-J was developed and introduced to prevent test item obsolescence and possible compromise,
New items for each test were selected from Air Force item pools. The criteria for item selection were face
validity, mean item difficulty level, and a limit of acceptance in terms of the maximum phi coefficient.

Battery revision also resulted in a change in item arrangement. The items of the previous battery were
arranged in a spiral omnibus format with different item types appearing together. This type of item
arrangement required that exanidnees rapidly change mental set in thS process of testing (for example, a
quantitative item immedsately followed by a verbal item). In contrast, for AQE-J, similar items were

presented as distinct subtests, allowing examinees any possibie benefit to be derived from maintaining
mental set.

Norms

For the norms of AQE-J, Project TALENT d:a served as the normative reference base. The nomns
were developed by the equi-percentile method based on a random sample of 3,936 basic trainces (Vitola,
Massey, & Wilbourn, 1971). The TALENT test compusites developed by Dailey et al., {1962) served as
reference measures. Standaid scores were exyressed in peroentile form.

Reliability

Table 39 presents reliability estimates for each Al of AQE-}. The correlation of sui.s method was
employed to produce the estimates. Internal consistency reliability coefficients were computed for each
subtest. The composite reliabilities range from .88 to .94 with a median of 91,

Table 39. Reliability Coefficients
for the Aptitude Indices of AQE-J

(N = 3,930 basic trainees)

Aptitude Index Reliabllity
Mechanical .88
Administrative 91
General 94
Electronics 90

Note. — Table 39 was adapted trom Vitola ctal, (1971), p. 3.
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§§ Validation studies for AQE-J were not performed. The validity of the instrument for selection and ;
E clasiScation purposes was inferred from the relationship obtained between AQE-66 and AQE-J.

s Correlation coefficients for smilar Als of the two batteries were Mechanical, .82; Administrative, .69; !
E General, .83; and Electronics, .84 (N = 3,396; Vitola <t al., 1971). :
ré .
? Evaluation

; : Norms. 1t is likely that the norms developed for AQE-J accurately represented those for Project

= ! TALENT. The correlations derived for similar composites of AQE-J and TALENT were as follows:

o Mechanical, .82; Administrative, .84; General, .90; and Electronics, .86. These correlations were computed

73 on the basis of the standardization sample (Vitolaet al., 1971).

3

3 Reliability. The reliability coefiicients presented in Table 39 indicate that the Als of AQE-J were a

reliable basis for the selection and dassification of Air Force enlistees.

Validity. Conclusive statem:nts conceming the validity of AQE-J cannot be made since direct
evidence was not obtained. However, based on the relationships between similar composites of AQE-J and
AQE-66, it is 1casonable to assume that the Als of AQE-J approximated the validity of corresponding
AQE-66 comyosites.

# X1L. ARMED SERVICES VOCATIONAL APTITUDE BATTERY, ASVAB-3

In September of 1973, the Armed Services Vocational Aptitude Battery (ASVAB-3) superseded
AQE-J and is the current operational instiument for the selection and classification of nonprio: service
| enlistees. The ASVAB is composed of aptitude measures which are common to the classification batteries
; used by the Army, Navy, and Air Force and was originally designed for use ‘n a joint services high school
testing program.

Description
ASVAB-3 consists of nine aptitude measures presented in a subtest format. Table 40 presents the
time limit, number of items, and scoring formula for each test. Appendix A contains a description of the

material in each instrument. For Air Force use, four composite scores are derived from different
combinations of differentially weighted tests. Table 41 presents the test ccmposition of each Al

Table 40. Tests of Armed Services Vocational

Sl AR Skt w ks SRR

Aptitude Battery, ASVAB-3
Testing Number Scoring
E: Tests Timed of items Formula
5 Coding Speed® 7 100 R
Word Kncwledge 10 25 R-W/3
;; Arithmetic Reasoning 25 25 R-W/3
3 Tool Knowledge 10 25 R-W/3
23 Space Perception 15 25 R-W/3
b Mechanical Comprehension 15 25 R-W/3
5 Shop Information 10 25 RW/3 N
= Automotive Information 10 25 R-W/3
Electronics Information 10 25 R-W/3
<. Note. — The total administration time is approximately 2 hours, Table
40 was adapted from Vitola and Alley (1968), p. 3.
; 3Time limits are given in number of minutes of actual testing time.
4 bSpccd test,

w
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Table 41. Test Composition of Each

Aptitude Index of ASVAB-3
Aptitude Indices

Teosts L] A G E
Coding Speed - X - -
Word Knowledge - X X -
Arithmetic Reasoning - - X X
Tool Knowledge X - - -
Space Perception - - - X
Mechanical Comprehension X - - -
Shop Information X - - -
Automotive Information X - -
Electronics Information - e - X

Note. — Table 41 was adapted from Vitola and Alley
(1968), p. 3.

Battery Development

In 1962, the Air Force initiated 2 high school testing program. The purpose of the program was to
provide school guidance counselors with aptitude information on their students and to identify potential
Air Force enlistees. Bayroff and Fuchs (1970, p. 2) indicate that “ when the Army and Navy sought to test
in the high schools, each with its own test battery, the additional testing time required brought considerable
resistance from the schools. If testing in the high schools for recruiting purposes by all the services was to
survive, the testing time required would have to be reduced. A logical solution was all services to use the
same battery.”

In February of 1966, a joint services committee of measurement and evaluation experts was formed
and given the responsibility for the development and standardization of a differential aptitude battery for
use in a joint services high school testing program.

The primary goal in the development of the battery was to design aptitude measures which would
provide adcquate coverage of the content included in the classification batteries used by each of the
separate services. Accordingly, the Army, Navy, and Air Force batteries were administered to a random
sample of 3,900 military basic trainees (Bayroff & Fuchs, 1970). A counterbalanced order of
administration was used to prevent possible practice effects. Intercorrelations for all test variables were
computed and served as the basis for the selection of aptitude measures common to all three classification
batteries. On the basis of these analyses, nine subtests were chosen and organized into a battery, the Armed
Services Vocational Aptitude Battery.

Eight of the nine ASVAB subtests were composed of items selected from the Amy, Navy, and Air
Force batteries. The criteria for item selection were mean item difficulty level, a lower limit of acceptance
in terms of item discrimination levei, and content validity. The ninth subtest was a modification of the
Army Coding Speed Test. The items for each of the nine test variables were arranged in ascending order of
difficulty.

In September of 1968, ASVAB-1 was accepted for use in the High School Military Testing Program.
During that same year, Vitola and Alley (1968) developed test composites fiom the nine subtests of
ASVAB-1 for use in the Air Force Airman Selectin and Classification Program. Linear regression
techniques were employed to develop four Als which duplicated the content and variance of the Als of
AQE-66. The correlations for similar Als of the two batteries were as follows: Mechanical, .75;
Administrative, .72; General, .84; and Electronics, .83. The subtest composition of each of the resulting

43

d
Bl
=
-
H
ks
3

S —

A




LA = <
AT DI TSR

i

herdit

AL

.,.
Frin

50y
e e

SR i S Rt e e LY

composites is presented in Table 41. Although high school course credit values were initially included in the
Als, research indicated only minor differences in validites produced by Als which included education
information and Als which excluded education information. Consequently, in July of 1974, the use of
course credit values in the computation of the four Als was discontinued.

Since the introduction of ASVAB-I, three altemmate torms have been developed. ASVAB-1 was
initially used in the High School Testing Program and was subsequently replaced by ASVAB-2. In
September of 1973, ASVAB-3 supplanted AQE-J in the Air Force Airman Selection and Classification
Program. ASVAB-4 is essentially a back-up instrument for use in case of test compromise.

Norms

The norms for ASVAB-3 were developed on the basis of those resulting from Project TALENT. The
equi-percentile method was employed with the TALENT test composites developed by Dailey et al. (1962)
as the norming reference measures. The standardization sample consisted of 4,172 randomly selected basic
trainees. The percentile standard score metric was maintained.

Reliability
Research establishing the reliability of ASVAB-3 has not been performed. However, reliability
coefficients for the Als of ASVAB-1 have been obtained and are presented in Table 42, The correlation of

sums method was used to derive the estimates. Intemal consistency reliability coefficients were computed
for cach of the subtests. The composite reliabilities range from 84 to 91 with a median of .89.

Table 42. Reliability Coefficients
for the Aptitude Indices of ASVAB-1
(N = 1,371 basic trainees)

Aptitude index Retiability
Mechanical 84
Administrative 91
General .86
Electronics 91

Note., — Table 42 was adapted from Vitola and Alley
(1968). p. 5.

Validity

Drrect evidence conceming the validity of ASVAB-3 for the purpose of selecting and dassifying Air
Force applicants is not available. The 46 corrected validity cocetficients presented in Table 43 were taken
from a study by Vitela et al. (1971) in which ASVAB-1 was validated agamnst technical school final course
grades. The validitics range from .29 to .87 with a median of .68.

Evaluation

Norms. The value of the norms developed fer ASVAB-3 is dependent on the strength of the
relationship between ASVAB-3 and the norming reference measure. Correlations between similar
composites for ASVAB-3 and TALENT are as follows: Mechamical, .82; Administrative, .70: General. .83:
and Electronics, .80. Based on these relationships, it is likely that the norms for ASVAB-3 accurately
represent those resulting from Project TALENT.

Reliability. The reliability of ASVAB-3 has not been established. In order to provide an indication of
the reliability of the battery. reliability coefficients obtained for the Als of an altemate form. ASVAB-1,
were presented. Since the test vanables included in all forms of the ASVAB are equivalent and the item
sclection techniques were the same, it is likely that ASVAB-1 and ASVAB.-3 are highly related. However,
since correlation  coefficients representing the extent of the relationship have not been obtained.
judgements concerning the reliability of the Als of ASVAB-3 should be made with caution.
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Table 43. Vakdity Coefficients® for the Aptitude Indices of ASVAB-1

Corrected for Restriction of Range
Aptitude index Technical School Course N e
Mechanicze! Aircraft Fneudraulic Repairman 115 62
Aircraft Fuel Systems Mechanic 66 .29
Aircraft Maintenance Specialist {Recipre 9
Engine) 238 .67
Aircraft Maintenance Specialist (Jet,
1 and 2 engines) 691 .55
Aircraft Maintenance Specialist (Jet,
over 2 engines) 302 .63
Aircratt Maintenance Specialist (Turbo-prop) n 66
Jet Engine Mechanic 485 .61
Missile Mechanic 63 67
Munitions Maintenance Specialist 73 .55
Weapons Mechanic 345 53
Vehicle Repairman 52 82
Air Frame Repair Specialist 150 .70
Corrosion Contro! Specialist 51 I
Electrical Power Production Specialist 120 .64
Air Cargo Specialist 50 .55
Aircraft L.oadmaster 50 .59
Administrative Communication Center Specialist 215 .64
Printer Systems Operator 91 .50
Morse Systems Operator 84 .57
Ground Radio Operator 215 38
Inventory Management Specialist 789 .75
Disbursement Accounting Specialist 122 37
Personnel Specialist 262 .86
General imagery Interpreter Specialist 116 .86
Weathes Observer 99 84
Asr Tratfic Control Operator 156 68
Aircraft Control and Warning Operator 133 83
Medical Service, Fundamentals 401 84
Medical Service Specialist 50 84
Protective Equipment Specialist 60 69
Fuel Specialist 150 .54
Security Specialist 707 72
Electronics Aircraft Radio Repairman 114 .86
Fircraft Electronic Navigation Equipment
Repairman 138 .82
Electronic Warfare Repairman 62 82
Aircraft inertial and Radar Nawvigation
Systems Repairman 71 .85
Radio Retay Equipment Repairman 61 85
Ground Radio Communications Equpment
Repairman 70 .87
Electronic Communications and Cryptographsc
Equipment Systems Repairman 50 .64
Telecommunications Control Speciahst/Attendant 82 .84
‘"eapons Control Systems Mechanic 60 .75
Communications and Relay Center Equipment
Repairman (Electro/Mechanical) 52 .69
Aerospace Photographic Systems Repairman 66 .59
Aerospace Ground Equipment Repairman 208 .83
Instrument Repairman 68 67
Aircraft Electrical Repairman 134 64

Note. — Table 43 was adapted from Vitala, Mullins, and Croll (1973), pp. 8,9, and 11,

o . g . . T . . N . . . g
All validity coeffidents are sigmficant at the .01 level except the validity indicated with an asterisk which is signifi

cant at the 05 level,
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Validity. Validation studies for ASVAB-3 have not been accomplished due to insufficient criterion
data. Since it was necessary to provide some indication of the validity of the battery, validity coefficients
obtained in the validation of ASVAB-1 were presented. The validities range from .29 to .87 with a median
of .68. All validity coefficients presented are statistically significant. Technical school course grade served as
the zriterion; empirically derived job performance criteria were not available. It is evident that ASVAB-1
would have been a valid measure of technical school success. Nevertheless, the validity of ASVAB-3 for
technical school assignments is dependent on the relationships obtained between the Als of ASVAB-1 and

ASVAB-3.

Xlil. SUMMARY EVALUATION

Over the past 27 years, the Air Force has used ten different multiple aptitude batteries for the
purpose of classifying nonprior service enlistees. Table 44 presents a chronological summary of the aptitude
batteries used during this period of time. The first three batteries, AC-1A, AC-1B, and AC-2A, were used
only for classification. The remaining batteries, AQE-D through ASVAB-3, were used for both selection and

classification.

Noerms

For AC-1A through AQE-62. norms were tied back to the World War Il norms for AGCT-1C.
Consequently, the norms for these batteries were based on the distribution of talent which appeared during
mobilization conditions of World War 1I. For AQE-64 through ASVAB-3, norms were developed to be
equivalent to those resulting from Project TALENT . Again, it was possible to develop norms on the basis of
a normative reference group unusually large in size and unquestionably representative of the generai
population. Generally, norms for successive batteries were developed by the proper techniques with
sufficiently large standardization samples and the means of referencing normative populations which
allowed accurate and useful score comparisons.

Reliability

With very few exceptions, the reliability of the Als for each of the multiple aptitude battenes has
been sufficient. This is an especially commendable achievement since reliability is directly related to test
length and the successive batteries have heen progressively shortened. AC-1A required over five hours of
testing time and AQE-J required twe hours of testing time. Yet, the reliability of the Als for the two

batteries is very similar.

Validity

For AC-1A, AC-1B, AC-2A, AQE-F, AQE-64, and AQE-66, direct validity evidence was obtained
based on the criterion of technical school grade. There is no doubt that these batteries were adequately
valid for selection and classification purposes. For AQE-D, AQE-62, AQE-J, and ASVAB-3, validity was
inferred from the relationships obtained between ecach respective battery and the preceding battery for
which direct validity evidence was available. It is reasonable to assume that each of these batteries
approximated the validity of predecessor instruments: however, decisive conclusions conceming their
validity cannot be made.

Across all batteries, the most enduring problem encountered was the lack of an empirical job
performance cnterion for validation purposes. The customary solution to this problem was to employ the
available intennediate criterion, typically technical school course grade. As a result, most of the batteries
were valid for selection and technical school assignments, but the validity of the batteries for predicting
successful job performance was an unknown. This aspect of validity depended on the relationship between
technical school course grades and actual job performance. In spite of these difficulties, it appears that each
of these batteries provided a viable basis for sclection and training assignments.
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APPENDIX A: DESCRIPTION OF TESTS

Airman Arithmetic is a power test of simple addition, subtraction, multipli :ation, and division problems.

Arithmetic Computation is a speed test of simpie arithmetic items involving addition, subtraction,
multiplication, and division.

Arithmetic Reasoning consists of the verbal presentation of arithmetic problems entailing simpie
computations.

Army Radio Code is presented aurally. It employs a leaming session during which examinees become

familiar with the Morse Code letters I, N, and T. A simple recognition test follows. The task is to
identify each of the coded letters.

Automotive Information is designed to evaluawe specific knowledge about automobiles and automobile
motors.

Aviation Information consists of general questions conceming aviation and aeronautics.

Background for Current Aftairs consists of questions concerning military, economic, and diplomatic z{fairs.
The questions cover both current and historic phases of the above categories.

Biographical Inventory consists of questions relative to the educatjonal. vocational, and home background
of the examinee. It is designed for scoring with empirically derived keys fur various job clusters.

Clerical Matching is a test of clerical speed and accuracy requiring the examinee to match vanous pairs of
symbols.

Coding Speed evaluates the examinee's ability to quickly and accurately assign coded numbers by relating
them to specific words.

Data Interpretation. Refer to Techmical Data Interpretation.

Dial and Table Reading is a speed test consisting of two parts. Dial Reading requires verification of a group
of dial readings similar to those in an aircraft. Table Reading requires the determination of certamn

information by reading various mathematical tables. Both parts are scored together since they
measure similar functions.

Electncal Information consists of questions conceming physical pnaciples and electrical diagrams and
attempts to measure the exanunee’s knowledge of basic electricity.

Electronics Information measures the ability to apply previously acquired knowledge in the areas of
electricity and electronics toward the solution of problems in practical situations.

Figure Recognition. Refer to Gestalt Ce aplction.

General Mechanics consists of questions which cover a broad range of topics conceming mechamcal
methods and devices.

Gestalt Completion consists of incomplete sithouettes of familiar objects. The task is simply to identify the
objects.

Gottschaldt Figures presents geometric figures hidden within complex designs. The task is to idertify the
figures.
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Hidden Figures. Reter to Gottschaldt Figures.

Mechanical Compreheusion. Refer to Mechanical Princples.

Mechanical Principles consists of pictorially represented items which attempt to measure the ability to
comprehend actions of mechanisms in motion and prindples such as leverage, rotation, and
transformation of motion underlying the use of various mechanical devices.

Memory for Landmarks attempts to measure rote memory. It consists of pictorial items representing
various natural landmarks (rivers, lakes, and bays). The task is to recall the names of the landmarks
upon represeaitation after exposure to associated names and landmarks.

Numerical Operations is a speed test comsisting of simple arithmetic problems involving division and
subtraction.

Pattem Analysis presents solid figures and a number of flat pattems. The task is to identify the pattems
which correspond to th2 solid figures.

Pattem Comprehension consists of pictorial presentations of folded and unfcided Yoxes, cylinders, and
pyramids. £dges are numbered on unfoldec figures; they are lettered on folded ones. The task is to
miatch numbers on two dimensional figures with the letters on the three dimensiowcal figures with
which they cotrespond.

Rhythm is presented a.rally. The examines is required to listen to two consecutive pattems of sound. The
task is to identify them as similar or dissimilar. A practice session consisting of five items is
adminis.. ved first.

Shop information. Refer to Tool Functions.

Shop Practices. Refer to Tool Functions.

Space Perception. Refer to Pattern Analysis.

Speed of Identification conmsts of a series of sithouettes representing various aircraft. Silhouettes
representing the front, top, and side view of an aircraft ae to be matched with other sithouet{es

representing the front, top, and side view of the same aircraft in a different flying attitude.

Technical Data Interpretation presents data in the form of chart- and tables. The examinee is required to
extract relevant information from the char* .nd tables fo. Jse in the solution of simple problems.

Technical Information consists of 30 academic physics vocabula:y items, 10 mechanical movements items,
and 20 general questicns concerning science and elecincal information.

Tool Functions s designed to measure familiarity with the use of various types of took. Tools used in
mechanics, plumbing, and machine wotk are pictorially presented. The task ic to indicate how the
tool is properly used.

Tool Knowledge is a pictorial test which requires the examinee to identify pictured tools and determine
related items with which they are used.

Word Knowledge is a classic vocabulary test which requires that a stimulus word be natched with o
m.aningful altemative.

Verbal Test. Refer to Word Knowledge.
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LIST OF ABBREVIATIONS

AC-1A - Airman Classification Battery, Form 1A
AC-1B ~ Airman Classification Battery, Form {B
AC-2A — Airman Classification Battery, Foria 2A

ACTB-PP-1 — Airman Classification Test Batiery ~ Permanent Party, Form 1

AFQT ~ Armed Forces Qualification Test
AGCT-1C — Army General Qlassification Test, Form 1C
AQE-A ~ Airman Qualifying Examination, Form A
AQE-B — Airman Qualifying Examination, Form B
AQEC — Airman Quakiying Examinatior;, Form C
AQE-D -- Airman Qualifying Examination, Form D
AQE-E -- Airman Qualifying Examination, Form E
AQE-F - Airman Qualifying Examination, Form F
AQE-62 — Airman Qualifying Examination, Form 62
AQE-64 — Airman Qualifying Examination, Form 64
AQE-66 — Airman Qualifying Examination, Form 66
AQE-J — Airman Qualifying Examination, Form J
ASVAB-1 — Armed Services Vocational Aptitude Battery, Form 1
ASVAB-2 — Armed Services Vocational Aptitude Battery, Form 2
ASVAB-3 — Armed Services Vocational Aptitude Battery, Form 3
ASVAB4 — Armmed Services Vocational Aptitude Battery, Form 4
MA-2 — Army Mechanical Aptitude Test, Form 2
A - Administrative'
Al — Aptitude Index
APT — Airman Proficiency Test
BI — Biographical Inventory
C1 - Clerical!
Cr — Craftsman’
E - Electronics®
ET ~ Electronics Technician®
EO -- Equipment Operator’
FSG — Final School Grade
G - Genenal!
I - Technical Instructor’
M - Mechanical’
S — Services'
RO - Radio Operator!
TS - Technician Spedialty’

!These titles signify both aptitude indices and job clusters.
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