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PREFACE

The present publication roperts on g portion of Subtask ¢, “’Preparation of selected aiternate
ACB tasts,” of the NEW CLASSIFICATION TECHNIQUES Task, FY 62 Work Program. The entire
research task is responsive to special requircments of the Deputy Chief of Staff for Personnel, the
Deputy Chief of Staff for Logistics, and the U. S. Continental Army Command, and furthers the
U, S. Army Military Personne! Monagement objective of developing, and making available for
operational use, research findings and products to optimize the selection, classification, manage-
ment, and utilization of Army personnel.

Development of test materials that will increase the effectiveness of the operational Army
Classification Battery is a continuing task. The impertance to the Army of personne! decisions
made on the basis of the ACB makes it particularly necessary that these tests be kept current.
Measures are also needed of human factors not yet provided for in the ACB, including treasures
of physical proficiency to predict whether an individual will continue to meet the physical
requirements of his assignment. Additional measures of personal factors to indicate what a man
will do on the job, as opposed to what he can do, are especially needed.

The primory objectives of the NEW CLASSIFICATION TECHNIQUES Task are to explore new
test content that will increase the effectiveness of classification and assignment in the Army, and
to construct up-to-date tests to maintain the offectiveness of tried and tested measures in opera-
tional use. A special requirement involves determination of effective combinations of screening
and classification measures to evaluate the potential usofuiness to the Army of appiice its for
snlistment and selective service reqistrants.
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GROUPING ARMY TRAINING COURSES BY
ARMY CLASSIFICATICN BATTERY FACTORS

Rzavirement:

Relationship of Army Classification Battery (ACB) tests to jobs in the Army’s MOS structure is
under continuous scrutiny to maintain effective use of the psychological measures basic to training
and job assignment.

Procedure:

Resulis of validity studies of ACB tests and aptitude sraus as predictors of final grades in 75
Army training courses were analyzed to delineate occupational groupings of Army jobs in terms of
test-job interrelationships. The 75 MOS were aliocated to ten job groups, and the effectiveness of
ACB tests for differentially predicting success in the ton groups was assessed.

Resvulis:

Nine of the iob groups were well differentiated by test combinations which were much like
current aptituds area selectors. Such differences as were found suggested that technical lovel as
well as subject content is useful in differentiating botwesn job groups, pa.ticularly in the case of
electronics versus mechanical trades and services. Academic skills were found to play a part in
success in oll courses.

Utilization of Findings:

MOS greupings resulting from the analyziz provide guidelines which, in conjunction with across-
the-board velidation studies of experimental tasts now baing developed, will sventually be appli ed
in adjustment of the Aptitude Area system,
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GROUPING ARMY TRAINING COURSES BY
ARMY CLASSIFICATICN BATTERY FACTORS

APTITUDE AREAS AND OCCUPATIONAL GROUPINGS

Under the current Aptitude Aree System, enlisted men are classified
for training on the basis of eight aptitude aree scores, each score a
composite of stendard scores on two tests of the Army Classificetion
Battery (ACB). All enlisted Militery Occupational Specizlties (1405) zre
grouped into ten cccupationsl aress. Each eptitude aree serves as a pre-
requisite to an occupational area, a2 group of MOS within an occupational
ares, or tvwo related occupational areas. The correspondence betueen
aptitude areas and occupational areas or subareas was first established
in 1955. Since that time, the Combat Aptitude Area has been divided into
two areas on the basis of reseerch findings: Infantry (IN) for selection
of enlisted men for infantry MOS, and Armor-Artillery-Engineer (AZ),
selector for all other MOS in the Combat occupational arez (Willemin and
Karcher, 1958). Also since 1955, changes in the assignment of MOS to
occupationzl aress have been made. WVhile these chenges vere instigated
primaxily for management reasons, they have also been kept compativle
with research findings on aptitude areas.

Reconstitution of the Aptitude Area System in 1555 vias based on
findings on 3L MOS (Zeidner, Harper, and Karcher, 1956). Uader a con-
tinuing research program, studies of the relation of ACB scores to per-
formance in training courses and iu &vny jcbs have been conducted. On
the basis of 75 such studies, in which samples of 200 or more men vere
studied in each training course, a comprehensive analysis of the relation
of the ACB to final grades in Army Service School enlisted courses has
been completed. The present report interprets the results of a2 fact ir
anslysis of the ACB, extended to the 75 MOS courses, in terms of the
occupational groupings suggested by the data.

METHOD OF ANALYSIS

Study of 35 MOS revealed that, when MOS were grouped according to
patterns of ACB validity coefficients in a set of analysis samples, there
was libtie shrinkage in the multiple prediction in applying these weights
to velidation samples of the same group of MOS (A-lme, Gibsou, and
Brogden, 1957). Using one of the two sets of samples of 34 MOS--one of
the 35 samples was omitted in view of negligible validity of all ACB
tests--Gibson carried out a diagonal factor analysis (unpublished) of
the ten ACB tests then current, using unity in the diagonals, and
extended the factors to the 3k training course criteria. By grephic
orthogonal rotation, he was able to subsume virtually &ll the variance
common to ACE tests and criteria in only four of the ten factors. When
data on Ll additional MOS training courses were cbtained, Gibson's
factors were extended to these MOS as well. Although most of the valid
variance was still covered by the fowr rotated factors, there ves a
suggestion of two possible additional factors. Rotation of the ten test
factors ylelded & new orthogonal configuration in which one broad general
factor, two large group factors, and three small group factors appeared.
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Using this six-fector configuration, the 75 MOS were grouped in
clusters by inspection and trial fitting. Each grouping showed e uaique
mean loading on at leest one factor. No grouping had a stendard deviation
on any factor in excess of .100 {except in rare instances on the general
factor). Average zero-order ACB test velidity coefficients were then
obtained for each cluster, and stancard regression weights were computed.
The results were then evalvated for suggestions as to changes in the
aptitude area structure. FKowever, there was no intention of implementing
such changes on the basis of the present study alone. Insteed, the
results were interpreted as edditionel guideiines for (1) developing new
ACB measures and (2) eventual reconstitution of the aptitude area
structure.

RESULTS

The standard matrix of ACB test intercorrelations for s full mobili-
zation population is reproduced in Teble A-1 in the Appendix. Table A-2
shows validity coefficientsl/ of ACB tests for the 34 MOS samples used in
Gibson's analysis. Tsble A-3 shows coefficients for the Ll additional
semples to which Gibson's original factor solution was later extended.
Table A-4 gives the factor loedings of the 3l samples on the ten unroteted
diagonal factors. Loadings resulting from Gibson's rotation are given
for the 34 MOS in Table A-5, for the 4l additional samples in Table A-6.
Final factor loadings of the 75 criteria end the ten ACB tests are pre-
sented in Table A-7. These statistics formed the basis of the clustering
of MOS into ten occupational groupings.

Table 1 presents the ten occupetionel clusters, with the means and
stenderd deviations of loauings on each of the six valid factors (See
Figure 1 for M0S constituting the ten clusters). 'Pable 2 shows the ful’
standard regression weights of the ACB tests for each job cluster,
obtained by rultiplying the mean validity coefficients of tests for each
cluster by the inverse of the stenderd matrix of ACB test intercorrelations.
Weights for the first two clusters, Electronics Systems and Redio Communi-
cations, were highly similer, although the latter group was characterized
by a substentially higher multiple velidity coefficient (.80 as compared
to .66). The two clusters were ccmbined, since the patterns of velidity
vere so similar.

Por differential clessification, Brogden (1955) Las demonstrated
that with a given battery optimal prediction, both 2bsolu.2 and differ-
ential, is obluained by use of the full regression equations. He hsas also
demonstrated (Brogden, 1959) thet any given constant mey be added to the
beta weights of & predictor for all the criteria without changing the effec-
tiveness of differential ellocetion. Using the ACB beta weights for the

1/ All velidity coefficients were corrected for restriction in renge on
the eptitude area composite used for selection in the given cours: at
the time.
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- nine job clusters, constants were added so as to maximize the number of
near-zero weights. The results, shovn in Teble 3, indicate that, except
for some negative veights for the small Radio Code Operatlons cluster
(two MOS only), weights on three ACB tests serve clearly to differentiate
each cluster. Conversely, ACB tests are clearly differentially valid for
different clusters.

INTERPRETATION OF RESULTS

The use of factor analysis to cluster MOS training courses in terms
of aptitude predictors yielded a differentiation of noncombat MOS intc
seven well defined and two marginally defined occupational groups. Tor
differential classification, the clusters were, in almost every case, well
predicted by use of weights on three ACB tests each., Comparison of these
sets of predictive tests with the currently-used aptitude area composites
shoved a high degree of correspondence (Figure 2).

The above comparison is revealing in several respects: First, Wire
Communicetions MOS are best predicted by & composite of tests meking up
the current Genersl Maintenance (GM) area, plus one component of the
Electronics area. Second, both the Mechanical Trades cluster and the
Services cluster were best predicted by a combination of tests primarily
from the Clerical and Motor Maintenance areas. Third, some value for pre-
dicting General Technical MOS is found in the Radio Information measure,
the more itechnically complex of the two electrical-electronics tests.

And finally, the Automotive Informetion test shows a weight for every area
(except clerical) for which there is no appreciable RI weight. AI is the
mechanical measure with the most concrete factual content and the least
loading on sbstract reasoning or verbal factors. In a sense, it 1s at a
far lower technicel level than RI.

These relationships suggest that MOS training courses might well be
clustered on the basis of technical level as well as by content, with the
Electronics Systems and Radio Communications at a high level along with
certain General Technical M0S; the Wire Communications and Precision
Maintenance at an intermediate level; and esuch clusters as the Mechanical
Trades, Motor Maintenance, and Services at a rather concrete, specific
level. The importance of RV and ACS for these latter courses mey reflect
the need for facility in academic skills in all courses, accentuated
perticularly where the technical level is lower. Validation for on-job
criterie would throw some light on this hypothesis. Fin’ings of another
research study (Helme, Denton, and Anderson, 1962) of the Common Specialist
Automotive Helper course (MOS 630) showed VE to be weighted substantially
for the final course grade criterion, but not for the practical performance
course criterion nor for the instructors' estimates of on-job capabilities
ver se, These interpretive hypotheses may be more effectively tested in
a forthcoming analysis of 21 MOS, for which data on 1T cognitive and 7
noncognitive experimental measures, as well as the current ll-test ACB,
erc available.




Occupational Cluster

High Weighted
Tests

Electronics Systems end
Radic Comwnications

Wire Communications

Precision Maintenance

Mechanical Trades

Motor Maintenance

Clerical

General Technical

Services

Radio Code Operations

Negative

Mechanicel Aptitude
Electrical Information
Redio Informati.n

Pattern Analysis
Shop Mechanics
Radio Information

Pgttern Anaiysis
Shop Mechanics
Autonotive
Information

Reading and Vocabulary
Army Clerical Speed
Shop Mechanics
Automotive Information

Automotive Information

Reading and Vocabulary
Arithmetic Reasoning
Army Clerical Speed

Reading and Vocabulury
Arithmetic Reasoning
Radio Information

Reading and Vocabulary
Army Clerical Speed
Autonmotive Information

Reading and Vocabulary
Army Radio Code Aptitude
Automotive Information

Arithmetic Reasoning
Pattern Analysis
Shop Mechanics

Current Component Teste
Aptitude of Current
Area Aptitude Ares

Electronics Mechanical Aptitude
Electronics Informa-
tion (replaced
Electrical Informa-
tion and Redio Infor-
mation July 1957)

Electronics Mechanical
Aptitude,
Electronics
Information

General Pattern Analysis,

Maintenance Shop Mechanies

or

Motor Mechanicel Aptitude,

Maintenence Automotive
Information

General Pattern Analysis

Maintenance Shop Mechanics

Motor Mechanical Aptitude,

Maintenance Automotive
Information

Clerical Verbal (replaced
Reading and
Vocabulary duiv
1957), Amy
Clerical Speed

General Verbal, Arithmetic

Technical Reasoning

General Verbal, Arithmetic

Technical or Reasoning or

General Pattein Analysis,

Maintenance Shop Mechanics

Radio Code Verbal, Army

Radio Code Aptitude

Figure 2.

current selector composites.
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Occupational clusters resulting from factor analysis compered with
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SUMMARY

A diegonel factor enalysis of the ten ACB tests in use up to July
1957 wes extended to TH criterie--final gredes in enlisted MOS training
courses rcpresenting all occupational esreas except Combat. Orthogonal
rotation in the predicted criterion space yielded a set of six factors
eccounting for .virtually 211 valid varience of the ACB: one large general
factor, tuwo large group factors (electronic and mechanical), and three
small group factors (clerical, motor mechanics, and radio code operations).
On the basis of the finel loadings, the 75 MOS were grouped in ten clusters.
Using averege validity coefficients of each ACB test for given clusters,
the full standerd regression equetions for each cluster were derived.

The results indicated good differentietion of prediction for nine
clusters; two clusters differed only in level of prediction and were
combined. The job clusters and the test combinations resembled current
occupational areas and aptitude area selector composites to & considerable
degree. Petterns of validity suggested that MOS courses mey, for classi-
fication purposes, be clustered on the basis of technicel level as well
as on content, and that academic skills as represented by variance pre-
dicted by verbel and clerical speed tests play e part in all courses.
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APPENDIX

Tables A-1 through A-T. Statistical Data
forming the besis for clustering MOS into
ten occupetional groupings.
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Tanle A-1

STANDARD MATRIX OF INTERCORRELATIONS OF ARMY CLASSIFICATTIONN BATTERY TESTS,
BASED ON LARGE-SAMPLE DATA REPRESENTATIVE OF WORLD WAR II
MOBILIZATION ENLISTED POPULATION®

ACB Test Interco:relationsb
i. v 1
2. AR 68 2

3. PA 55 60 3

b MA 50 55 50 4
5. ACS 50 50 50 b5 2

6. ARC 40 45 4o 35 k5 6

7. SM 60 60 50 70 45 30 1

8. AT 4 4 k0 60 25 25 65 8

9. EI B 50 B 50 30 3 8 50 2

10. RI 25 30 25 3 2 25 3 30 50 10

2From USBAPRD Tichnicel Ressarch Report 996 (Campbell, Johnson, Brown, and Birnbaum, 1952),
bpecimal polate omitted.
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