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AIR TRAFFIC APTITUDE TEST MEASURES OF MILITARY AND FAA
CONTROLLER TRAINEES

| I. Introduction.

The present report presents a summary and
- comparison of the results obtained in two similar,
~ yet separate, studies. In each of the two investi-
gations, aptitude tests were administered, on an
experimental basis, to groups of men as they
entered military Air Traffic Control (ATC)
. training. Tn both instances, the prime objective
was to determine and compare the validities of
the respective and combined test measures with
the validities of military-screening-and-classifica-
tion (MSC) aptitude test scores as predictors of
performance in military ATC training schools.
One of the studies involved the assessment of
Navy and Marine Corps personnel in the ATC
Training School at the Glynco Naval Air Station
(NAS), Georgia; the other pertained to ATC
trainees of the Air Force and Army who were
examined as they eptered a basic ATC training
program at Keesler A¥B, Mississippi. A report
of the Glynco NAS study was published pre-
viously! and the results obtained in the Keesler
AFB study, though not heretofore published,
were provided to the USAF Chief of Staff and
to officials of the Federal Aviation Administra-
tion (FAA).

Inasmuch as the seven tests chosen for experi-
mental use at both military training schools had
been validated with civilian ATC trainees in
previous research by the FAA/s Civil Aeromedi-
cal Institute {(CAMI), the availability of cor-
responding test performance data for the various
groups presented an opportunity for a compara-
tive study of the aptitude levels characterizing
the Air Force, Army, Navy, Marine Cdrps, and
FAA ATC trainee samples, Moreover, CAMI’s
previous research! had included a regression
analysis and development of an equation whereby

a composite measure of performance on four of
the seven comirgreial tests could be used to esti-
mate an individual’s score on a 1.8, Civil Service
Commission (CSC) battery of aptitude tests
with which most applicants for FAA ATC train-
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ing are currently screened. Since the FAA has
traditionally selected the majority of its trainees
from an applicant pool of former military con-
trollers, a second major objective of the study
was to estimate the military ATC trainees’ per-
formance on the operational screening battery.
It was presumed that such information would
be of considerable value to FAA officials in the
development of future selection-and-qualification
standards.

Plans for the earliest of the two investigations
were first conceived in 1965 when representatives
of the Glynco NAS visited CAMI for further
indoctrination regarding the underlying research,
development, and effectiveness of aptitude testing
and other procedures used in.the screening and
selection of applicants for FAA controller train-
ing. Naval officials subsequently discussed the
possibility of being permitted the use of the
operational battery of CSC tests for experimental
administration and validation at Glyneco. Al-
though a number of policy reasons precluded
this approach, CAMI scientists suggested an
alternate plan, subsequently accepted, involving
seven commercially-published tests which had
been validated in previous research with FAA
trainees. After completion of the Glynco study,
Keesler AFB officials asked that a parallel study
be conducted on samples of Air Force and Army
ATC trainees. Inasmuch as the research design,
test battery, and procedures developed for both
studies were largely predicated upon the findings
obtained in CAMI’s research with FAA trainees,
a brief review of that research®* and the FAA’s
selection and recruiting practices is deemed
pertinent.

FAA Selection and Recrwiting History

Eligibility for controller training with the
FAA has traditionally included consideration of
an applicant’s pre-employment experience, his
educational background, the outcomes of an
interview with management officials, and the re-
sults of a medieal examination, Previous rele-



vant experience, particularly in military air
traflic control, has always been heavily weighted
in the selection process. Experience as a pilot
and various types of work in communications
and air surveillance have also been consistently
viewed as important assets. In general, however,
the selection programs prior to 1962 involved no
formal assessment of mental abilities or aptitudes.

Beginning in July 1962 and for eighteen
months thereafter, an aptitude index, reflecting
performance on a CSC battery of six tests, served
as a major determinant in the selection of a
limited number of trainees who possessed little
or no pre-FAA ATC-related experience. The
aptitude screening index was an outgrowth of
extensive research condueted by CAMI. This
research, which was begun in August 1960, in-
cluded the administration of heterogeneous bat-
teries of aptitude tests, on an experimental basis,
to groups of newly-hired personnel as they ar-
rived at the Aeronautical Center Academy for
enrollment in either a nine-week basic-training
course in Terminal Area Traffic Control (TATC)
procedures or a somewhat similar course of the
same duration in which the instruction and lab-
oratory problems were oriented toward work at
an Air Route Traffic Control Center (ARTCC).
Specialists In the latter are sometimes referred
to as “Enroute” or “Center” controllers.

The CAMI experimental testing program ulti-
mately involved a total of 44 different tests,
many of which were either commercially pub-
lished instruments or aptitude assessment devices
developed under contractual arrangement for the
FAA., In fact, no OS¢ tests were included in
the research prior to July 1961. At that time a
series of multiple-regression analyses, accom-
plished in connection with follow-up studies of
several hundred men,** identifiedl a total of eight
tests (from a group of 27) with which a variety
of summary measures having validity for pre-
diction of ATC trainee performance might be
derived. Seven of the eight were commegcially
published instruments and one, “Air Traffic
Problems,” was a contractually-developed test.

Although no single group was ever adminis-
teged all eight tests, one class was examined with
seven, and severa.]‘;successive classes were admin-
istered either six or five, of the eight instruments.
When an average of the Academic and Labora-
tory Grades (“A-+L") was computed for each
Academy trainee and employed as the criterion,

-

the validities of the composite measures, derived
from the performance scores on five, six, or seven
tests, were found to range from .35 to .54 (Pear-
son product-moment coefficients*). More import-
antly, an analysis revealed that about 70 to 80
per cent of the cases classified as training-course
failures were, in most instances, represented in
the lower half of the distribution of scores de-
rived with each respective group of tests. The
attrition rates were averaging over 30 per cent
despite the fact that most trainees were former
military controllers.

The potentizl value of the tests for screening
purposes was recognized and, when similar re-
sults were obtained with additional samples, the
FAA and the Civil Service Commission agreed
that aptitude-test measures should be employed,
on a tentative basis, in the selection of some of
the non-experienced applicants. However, com-
mercially-published tests are not used because
such instruments may be more susceptible to
compromise than those subjected to rigid CSC
control procedures. Commission officials there-
fore examined their extensive file of CSC tests
and selected several instruments whieh, in terms
of factor content, appeared to approximate a
number of the validated commercial tests. Since
the Air Traffic Problems Test (ATP) had been
developed specifically for the FAA and was still
completely controlled, it was officially adopted
as a CSC test. In addition, CAMI researchers
were provided a number of other CSC tests
which they were also asked to administer and
evaluate.

Commenecing in August 1961, all incoming
classes of Academy ATC trainees were experi-
mentally assessed with the entire group of tests
extracted from the CSC files and with the ATP
Test. The restricted time available {for each
testing session precluded an examination of each
class with the complete and previously-validated
battery of commercial tests. However, time be-
yond that required for the CSC tests was avail-
able to permit administration of a portion of the
commercial battery. A regression analysis of all
data collected up to this point in time indicated
that the validity of the Commercial Seven-Test
Composite could be approached with a summary
measure based on only four of the seven. The
four, which will be discussed later, were there-
fore used to supplement the CSC tests in the
next phase of research.
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Follow-up studies of Academy trainees exam-
ined with the revised battery during the next ten
months revealed that composite scores hased on
five of the CSC tests and ATP could be used
effectively to predict training outcomes. Com-
posite scores of 190 and higher were attained by
approximately 55 per cent of all the examinees.
Of these, about 70 per cent successfully completed
their training course and were certificated as Air
Trafic Control Specialists (ATCSs). In con-
trast, almost 75 per cent of those with scores of
189 and lower failed to graduate and were elim-
inated from further FAA training. These re-
sults approximated those obtained in earlier
analyses (with other groups) for the Commercial
Seven-Test Composite. Three of the tests in-
volved in the Six-Test CSC Composite were
those which had been selected as “counterparts”
of three commercial tests; these Instruments
provided measures of numerical, spatial, and
non-verbal abstract-reasoning abilities. The new
composite also included the ATP Test, an instru-
ment known as “Letter Sequence” which also
measured reasoning ability, and a test of fol-
lowing oral directions,

Although CAMI was requested to continue its
experimental testing program and obtain addi-
tional validation data, the Civil Service Com-
mission and the FAA agreed that the six CSC
aptitude tests should be used to select one-third
of the ATCS trainees from among those appli-
cants who could not qualify on the basis of pre-
vious job-related experience. The procedure was
officially implemented in May 1962. During the
ensuing 17 months several thousand applicants
were examined with the battery, but about half
of them were unable to attain passing scores of
190 or higher. Moreover, at about the time the
battery was adopted for limited use, budgetary
limitation prompted a drastic reduction in the
recruitment of ATC personnel. Consequently,
the FAA continued to select an overwhelming
majority of its trainees from among those having
fully-qualifying amounts of pre-FAA ekperience.
Only a few hundred of those who passed the
CSC aptitude screening battery were appointed
to training and most of them possessed some,
though not fully-qualifying, ATC-related experi-
ence. L %

CAMI continued to administer the CSC test
battery, on an experimental basis, to all incoming
classes of the Academy’s basic-training courses,

The effectiveness of the CSC battery was eon-
clusively demonstrated when an analysis involv-
ing 893 cases revealed that 182 (or 67.1 per cent)
of 271 training-course failures were unable to
attain composite scores of 190 or higher whereas
only 222 (or 37.5 per cent) of the 622 pass cases
did so.

These results prompted a revision in the selec-
tion standards. Beginning in January 1964, the
CSC battery was incorporated in the screening
of all applicants—regardless of their pre-FAA
experience. Aside from other factors, eligibility
required a composite CSC score of at least 210.
Retention of a screening score of 190 was con-
sidered, but 210 was eventually adopted because
it was contemplated that a further reduction in
the number of trainee positions would be neces-
sary pending an increase in Congressional ap-
propriations. Personnel selected under these
standards during the next four years and nine
months were insufficient to offset attritions within
the air trafic management system. In the sum-
mer of 1968, however, the President announced
that an expanded program of recruitment and
training was necessary to preclude a critical
shortage of ATC personnel. The program was
implemented in October 1968.

Under the new standards, which are still in
use, individuals with exceptional amounts and
types of pre-FAA ATC experience, and par-
ticularly in radar-control work, can be granted
an exemption of the aptitude requirement and
also be hired at higher-than-normal pay grades.
About one-fourth of those appointed to training
since November 1968 have established their
eligibility in such a manner. Although there are
some other standards whereby education and
certain typés of other experience may warrant
waiver of the aptitude screening requirement, an
overwhelming majority of the trainees are se-
lected from among those applicants who have
attained a score of 210 or higher on the CSC
battery and who, in most instances, also possess
somé ATC-related experience. Consequently, an
applicant pool of former military air traffic con-
trollers has continued to represent the prime
source for the selection of FAA ATC trainees.
Aside from other reasons, these recruiting prac-
tices have prompted the FAA to maintain an
interest in the effectiveness of the ATC selection-
and-training programs of the Air Force, Army,
Navy, and Marine Corps.



II. Procedure.

Both ‘the Glynco and Keesler studies were
undertaken en a cooperative basis with oflicials
of the respective military ATC training schools.
It was mutually agreed that CAMI researchers
would assume responsibility for: formulation of
the test battery, supplies of test booklsts, the
design and accomplishment of all data analyses,
and preparation of a report of findings. Glynco
and Keesler representatives assumed responsibili-
ties for the experimental administration and
scoring of the aptitude tests and the collection
of various types of correlative data such as
military-sereening-and-classification (MSC) test
gcores, chronological ages, and training-course
performance data for all examinees.

Aptitude Tests

The selection of tests for validation at the twe
training facilities was predicated upon the find-
ings which CAMI had obtained in previous re-
search with FAA ATC trainees. As mentioned
earlier, a total of eight non-CSC instruments
(seven commercially-published tests and the Air
Traffic Problems Test), had been identified as
yielding a number of different and valid compo-
site measures for prediction of FAA ATC per-
formance criterias. Each composite score—
whether based on four, five, six or seven tests
(no group had been given all eight tests)—
validated at a statistically significant level for
prediction. of the training measures. Inasmuch
as the Air Traffic Problems Test (ATP) was
subsequently designated as a CSC test, existing
policies precluded its release for experimental
use with military trainees. It was assumed that
the remaining seven tests would constitute an
appropriate battery for experimental studies in-
volving military ATC traineed.

Althongh the seven instruments of the experi-
mental battery are referred to in the present
report as “tests” they are actually parts, or sub-
tests, of rather lengthy and comprehensive
aptitude-measuring devices. Three of the seven
are subtests of the Psychological Corporation’s
reputable Differential Aptitude Test (DAT),
gnamely “DAT Space Relations,” “DAT Numeri-
cal Ability,” and “DAT Abstract Reasoning.”
One of these n¥asures the ability of a subject to
visualize objects and forms in two or three di-
mensions and one is a test of arithmetical or
computational skill, The task in DAT Abstract

Reasoning is to determine, for each item, which
of a series of choices (figures) properly carries
out a principle of logical development exhibited
by a sequence of figures; it provides a measure
of non-verbal reasoning. The remaining four are
subtests of the California Test Burean’s Test of
Mental Maturity (CTMM, Advanced Form A
Edition). In each item of CTMM Analogies,
the subject must recognize the relationship be-
tween a pair of drawings (objects) in order to
identify, by analogy, one of four choices as being
similarly related to a third. CTMM Inference
involves the comprehension of statements which
present premises underlying the derivation of
logical conclusions. The subtest designated as
“CTMM Numerical Quantity-Arithmetic” meas-
ures ability to solve word-presented arithmetic
problems, while CTMM Numerical Quantity-
Coins involves the mental manipulation of inter-
related amounts of money and numbers of coins.

The six CSC tests used in supplement with
four of the seven commercially-published instru-
ments to obtain data for one of the two samples
of FAA ATCS trainees involved in the present
study were: CSC-51 Spatial Patterns; CSC-24
Computations; CSC-157 Abstract Reasoning;
CSC-157 Letter Sequence; CSC-135 Following
Oral Directions; and CSC-540 Air Trafiic Prob-
lems. The six tests comprise the battery which
has been used in the operational screening of
most applicants for FAA ATCS training since
January 1964. Of the six, Spatial Patterns,
Computations and Abstract Reasoning are “coun-
terparts” of the three commercial tests bearing
similar titles. In each of the 25 items of the
Letter Sequence Test, the examinee’s task is to
indicate which of a series of letters properly
carries ont o principle of logical development
exhibited by a sequence of letters. In “Following
Oral Directions,” the subject must make rapid
and accurate decisions while he is orally presented
a diversity of both irrelevant and pertinent in-
formation. The ATP Test presents a flight-data
display (i.e., the altitudes and ETA’s of several
aircraft) and the examinee’s task is to determine
whether the aircraft may be permitted to make
certain changes in altitude without violating a
specified time-separation rule. Operationally,
the CSC battery is commonly referred to as
“The CSC ATC Aptitude Screening Test” and
the six elements as “subtests.”



Samples

- FAA Samples 1 and 2. Two groups of FAA
ATC trainees who participated in CAMI’s pre-
. vious validation research were selected for in-
clusion in the study. All trainees within each
group had established their eligibility for selec-
tion and appointment to FAA training under
standards which involved no aptitude screening.
These 895 subjects represented all entrants into
 the Academy’s Terminal-Area-Traffic-Control
(TATC) Training Course during the period
September 1960 through June 1962, 1t was as-
sumed that the basic TATC training course was
more like that provided at Glynco NAS and
Keesler AFB than the Academy’s ARTCC (or
“Enroute”) course. Of the 395 trainees, 212
entered training prior to July 1961 and were
experimentally examined with a battery which
included all seven commercial tests ultimately
chosen for use at the Glynco and Keesler training
facilities but no CSC instruments. This group
was designated as Sample 1. The remaining 183
arrived at the Academy during the period August
1961 through June 1962. They were the only
FAA TATC trainees which CAMT had assessed
with a battery which included not only the six
CSC tests but also four of the commercially-
published instruments. This group was desig-
nated as Sample 2, CAMI’s previous research
had revealed a correlation of .81 between the
Commercial Four-Test Composite scores of these
subjects and their composite CSC measures. The
sample is of considerable importance in the pres-
ent study because the correlation coefficient of
81 provided the basis for development of an
equation whereby the CSC 6-Test Composite
Scores of the military trainees could be estimated
from their performance on the four commercial
tests. ¥
Samples 3 and 4: Army and Air Force. Be-
ginning in August 1968, the seven commercially-
published tests were admihistered, on an experi-
mental basis, to incoming classes of the Keesler
AFB ATC Training School. In planning the
study, it had been anticipated that performance
data for 200 Army trainees and a similar number
ofyAir Force students could be collected within
about three months, However, the training
course inputs wer® underestimated and it was
necessary to conduct assessment sessions through
December 1968 in order to obtain data for two
groups of 169 each. The Army group was desig-
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nated as Sample 3 and the Air Force group as
Sample 4.

Samples & and 6: Navy and Marine Corps.
As mentioned earlier, CAMI researchers received
the request to undertake the Keesler study fol-
lowing their report of findings for the Glynco
study.* A minor portion of the results presented
in the Glynco report stemmed from multiple re-
gression analyses which (for reasons explained
in that report) were accomplished upon correla-
tion coeficients (i.e. intercorrelations) based
upon the combined data of the Navy and Marine
trainees. Similar analyses on the data of the
respective groups were not undertaken due to
monetary considerations. Consequently there are
a few instances in the present report where the
data relate to the combined Navy and Marine
Corps groups. In general, however, separateness
of the data was maintained and the results are

" presented for the respective Glynco groups in

the same manner as for each FAA, Army, and
Air Force sample.

All but four of the 963 students who entered
the Glynco NAS training course during March
1966 through February 1967 were administered
the uniform battery of seven commercial tests
on an experimental basis soon after enrollment.
Of those examined, 642 were Navy personnel;
this group was designated as Sample 5. The
remaining 317 were Marines who entered train-
ing during the earlier two-thirds of the indicated
time period. These subjects comprised the sixth
sample.

Table I indicates the number of subjects com-
prising each respective sample, the number who
passed their respective training courses, the spe-
cific groups of tests they were experimentally
administered, ahd the types of MSC scores avail-
able on each sample,

Military-Sereening-and-Classification
Test Scores

Three, types of MSC scores were forwarded
to CAMI for each Army trainee. One reflected
performance on a test of verbal abilities (“V”),
another pertained to a test of arithmetical
reasoning (“A”), and the third, referred to as
“MSC V+A,” represented an average of the
two. Data for each Air Force trainee included
the AFQT (Armed Forces Qualification Test)
score and four “aptitude indexes” derived from
the Airman Classification Battery (ACB). The



TABLE I . DESIGNATION OF APTITUDE TEST SCORES AVAILABLE FOR EACH SAMPLE OF THE STUDY
Sample 1 Sample 2 Sample 3 Sample 4 Sample S Sample &
FAA Faa Army Air Force Navy Marines
Ne=212 Ng=183 Ne=169 Ne=169 Ne=642 Ne=317
Np=193 Ng=17  No=143 Nge4d  No=160 Ng=9 Np=161 N¢=8 Np=552 Ng=77  N,=288 Ne=25
COMMERCIAL TESTS
DAT Space Relations x x x % x x
DAT Numerical Ability b x x * x x
DAT Abstract Reasoning x x x x x x
CTMM Analogies X x X % x X
CTMM Inference x x % ES 3
CTMM N.Q. Coins x X x X 3
CIMM N.Q. Arithmetic X x X X X
CIVIL SERVICE COMMISSION TESTS
CSC 51- Spatial Patterns y
CSC 26- Computations ¥
CSC 157- Abstract Reasoning ¥
CSC 57~ Letter Sequence y
€30 135- Oral Directions ¥
CSC 5340- ATP 1+11 Y
IYPES OF COMPOSITE SCORES DERIVED
Commercial 7-test Composite X X X X X
Commercial 4-test Composite X X X X X X
New 4-test Commercial Comp. X X X X X
CSC b-test Composite Y

MILITARY (MSC) SCORES
"V + A" Score
ACB -"GI" Score
1/3 (AR + VE + PA) Score
GLT + ARI Score

Z

(Notes:  The lower-case letter, "x"

X", indicates each commercially-published test for which performance scores were avail=~

able, while "X" refers to composite scores based of specific groups of such tests, Similarly, "y" and "Y" refer to scores
for the scparate and vombined C50-ATC subtests and "Z" denotes each MSC score used in screening for military ATC tralning.)

four are referred to ds the “GI” (General), “MI”
(Mechanical), “AI” (Administrative) and “EI”
(Electronics) indices. The Navy provided an
MSC index known as the “GCT+ARI” for each
of its trainees. In each instance, the score re-
flected performance on the Navy’s General
Classification Test (which is omnibus in factor
content) and a test known as “Arithmetical
Reasoning.” A similar index, referred to as
“ls (AR+VE+PA),” was forwarded for each
Marine. The latter represented an average of
performance scores on Marine Corps tests of
arithmetical reasoning, verbal ability, and per-
ceptual ability.

The aptitude-evaluation procedures employed
by the Navy, Marine Corps, and Army in the
selection of personnel involved in this study were
designed to yield a mean of 100 and an SD of 20
for a military population; for practical purposes,
the procedures may therefore be considered as
directly comparaple. Inasmuch as the Air Force
employs a different scale, extrapolative proce-
dures are necessary when an aptitude index of a
given magnitude is to be compared with an
Army, Marine Corps, or Navy MSC index. Ac-

cording to Glynco officials, an MSC index of 110
constituted a recommended standard for selection
of the Navy and Marine trainees. IIowever,
subsequent findings indicated this policy was
adhered to in the selection of 316 (of the 317)
Marines while the Navy selected 106 (about 16.5
percent} of its 642 trainees from lower-aptitude
categories. The Army followed a similar stand-
ard and selected 161 of 169 men represented in
Sample 3 from among those having MSC scores
of 110 and higher. A “GI” (or “General Apti-
tude Index”) of 65, which is roughly equivalent
to an Army, Marine Corps, or Navy MSC score
of 110, constituted the Air Force’s recommended
standard. About 85 percent of the 169 cases
compriging Sample 4 met this standard; 25 did
not.

The reasons why each branch of the military
selected some trainees from the lower-aptitude
categories are unknown. However, a number of
mitigative factors may have been involved. For
example, training-facility limitations, quotas,
and priorities regarding the many different
specialty areas frequently vary and, inasmuch as
every recruit must be classified and assigned to



some type of training, deviations from normally-
~prescribed standards are sometimes necessary.
Moreover, the minimum MSC “screening score”
recommended by each respective service for se-
lection of ATC personnel should not be consid-
ered “low”; each is roughly equivalent to a
percentile score of at least 65, and the vast ma-
jority of the military ATC trainees comprising
the current samples were found to possess scores
well above this level,
Oriteria i
The basic criterion variable against which all
test measures were evaluated was the “Overall
Training Course Grade Average.” For the FAA
groups, as well as the Giynco and Keesler train-
ees, this measure represented an arithmetical
mean of two averages, one of which was based
on all tests relating to the course lectures and
academic materials, while the other was a com-
prehensive measure of laboratory performance.
“Pass-Fail Status” (“P-F”) for each respective
training course was also employed as a uniform
criterion but the correlations and other statistics
based on this criterion were ultimately considered
as rather meaningless for Samples 1, 3, and 4
because the attrition rates were so low.

However, CAMI researchers were able to
formulate an additional criterion, referred to as
the “Progress Index” (“PI”), for each Army
and Air Force Trainee (Samples 3 and 4). The
first step in the derivation of the PI involved a
review of each individual training record. A
negative weight of 4 (ie., “—4") was assigned
to the subject in each instance where the record
indicated he was a “washback” or “holdover” to
a succeeding class. Similarly, a weight of —3
was assigned for each “retake” of an exam or
“block failure,” a —2 for emch oceasion where
the trainee was “counseled for slow progress,”
and —1 for each instance where the record indi-
cated “remedial instruction” was necessary. If
the subject was designated as an “honor grad-
uate,” & positive weight of 2 (ie., +2} was as-
signed. The algebraic sum of all such assigned
values was computed for each subject; the result
was algebraically combined with a basic value
of 100 to derive an adjusted score, and an average
of the latter awd the Overall Training Course
Grade was then obtained which, in raw-score
form, was presumed to reflect overall progress.
For purposes of convenience, the raw scores were

then converted, on the basis of separate frequency
distributions for the Army and Air Force groups,
to stanines. Thus each subject’s PI (or “Progress
Index”) is expressed on a 9-point scale, with 9
indicating that the subject was represented in
the approximate upper four per cent of the
original distribution. (Similarly, stanines of 8,
7, 6, 5, 4, 3, 2 and 1 roughly correspond to per-
centages of 7, 12, 17, 20, 17, 12, 7 and 4, respec-
tively.)

Factor Weights Used in Computing
Composite Aptitude Measures

With the exception of the estimated perform-
ance scores for the CSC battery, all composite
aptitude measures for the subjects were derived
through application of sets of factor weights
developed in previous research?® with perform-
ance data of several hundred FAA ATC trainees,
many of whom were “Enroute” trainees. In
fact FAA ATC samples included in the present
study represent only a minor portion of the total
group. For each test, the inverse of the standard
deviation of scores (1/SD) obtained for the
larger group was adopted as the basic factor
weight. Decimals were omitted and the resulting
sets of two-digit weights were applied in the
present study to derive the Commercial 7-Test
Composite Score and the Commercial 4-Test
Composite Score for each subject. (The appli-
cation of such weights is essentially equivalent
to a summation of test performance scores ren-
dered in standard-score form.) Earlier research,
including the cross-validation aspects of the
Glynco investigation,* indicated that weights of
this type were about as effective as beta weights
(derived through regression analyses) for ob-
taining sumipary correlate measures.

Moreover, single-digit factor weights utilized
in the Glynco study were also used in the present
study to compute the New 4-Test Commercial
Composite Score for each Army and Air Force
ATC trainee. However, these merely represented
a simple and proportionate reduction of the
original set of two-digit weights to single-digit
values, As stated earlier, the correlation of .81
between the Commercial 4-Test Composite Scores
and the CSC 6-Test Composite Scores of the
subjects comprising Sample 2 provided the basis
for development of an equation whereby the
scores of all other subjects on the complete CSC
battery were estimated directly from their Com-



mercial 4-Test Composite Scores. The CSC
6-Test Composite Scores for Sample 2 were ob-
tained in the same manner as prescribed by the
Civil Service Commission. In accordance with
that procedure, the raw scores on four of the
CSC tests were unit-weighted whereas a factor
weight of “2” was applied to Spatial Patterns,
Abstract Reasoning, and Letter Sequence.

III. Resulis and Discussion.

Empirical Validities of the Aptitude Tests

The validities of the various aptitude tests,
when used separately and-in combination for
prediction of Training Course Grade, Pass-Fail
Status and/or the Progress Index (“PI”) are
presented in Table IT. Similar data relating to
the MSC scores are also shown. In every in-
stance where Pass-Fail (P/F) Status served as
the criterion, a point-biserial correlation coefli-
cient was obtained; for the other criteria, Pear-
son product-moment correlation coefficients were
computed.® The same is true regarding the cor-
relations presented in all succeeding tables unless
otherwise gpecified.

Validities of Each Commercial Test

The validity coefficients established with the
various samples for each of the commercially-
published aptitude tests appear in the upper
portion of Table II. An appreciable degree of
variation is apparent in the validities of the
respective tests from sample to sample. Yet, all
coefficients except a few of those pertaining to
CTMM Analogies and CTMM NQ Coins proved
to be statistically significant and, within the
context of the present study, most of them should
be considered of substantial and practical value.
The validities established with Sample 4 (Air
Force) appear, in general, to be somewhat higher
than those obtained with the other military
groups. It may also be noted that the scores on
the commercial tests tended to correlate more
highly with Training Course Grade than ‘with
either the PI or P-F criterion. As mentioned
earlier, however, the training course attritions
represented only eight per cent of Samples 1 and
6 ofld 122 per cent of Sample 5; consequently,
the point-biserial c®eflicients obtained with these
samples cannot be considered very reliable.

Although the battery of tests administered to
Sample 2 included only four of the commercially

published instruments, the correlations between
Course Grade and three of the four tests were
higher for this sample than for any other. The
performance scores on each of the four tests by
these 183 TATC trainees (among whom there
were 40 training-course failures) also correlated
at a substantial and statistically-significant level
with the P-F criterion,

The author can offer no explanation as to why
the commercial tests validated better with FAA
Sample 2 than with Sample 1. A selection bias
was not involved because the combined samples
represented the total input for the TATC train-
ing course for a 19-month period. All other
participants in the ATC research program con-
ducted during this period were ARTCC trainees.
Although not presented in this report, the va-
lidities obtained with the ARTCC groups for
the seven commerecial instruments were generally
better than those established on Sample 1.

Comparison of Validitics of O8C and
Non-C8C Tests for Sample 2

Sample 2 comprised the total number of TATC
trainees examined with the entire group of six
CSC tests. The battery with which they were
assessed also included four of the commercial
tests. As may be noted in Table II, the validi-
ties of the six CSC tests ranged from .23 to .5b
for Course Grade and from .16 to .45 for the
P-F criterion whereas those of the four non-CSC
instruments ranged from .27 to .44 for Course
Grade and .25 to .37 for Pass-Fail Status. If
the coefficients in each array were averaged, the
means would slightly favor the group of com-
mercially-published tests.

Althour!s not presented in any table, inter-
correlations of all CSC and non-CSC test meas-
ures for Sample 2 were computed. A correlation
of 2 between DAT Space Relations and CSC
Spatial Patterns was deemed sufficiently high to
support the hypothesis that these two similarly-
named tests were also similar in factor content.
A coefficient of .51 was obtained between DAT
Numerical Ability and CSC-24 Computations;
this was lower than had been anticipated and the
latter correlated no higher than .28 with any of
the other three commercial instruments. While
DAT Abstract Reasoning was found to correlate
only 48 with Part T (Abstract Reasoning) of
CSC Booklet 157, it correlated .71 with Part I
{Letter Sequence).



TABLE II. COMPABATIVE VALIDITIES* OF APTITUDE TESTS AND COMPOSITES
FOR FAA, ABMY, AIR FORCE, NAVY, AND MARINE CORPS ATC TRAINEES
~ le 6
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Samp
l;‘iﬁl ;:A Army Air Force Navy Marines
Course Course Course Course Course
cg;wg;e P-F  Grade P-F Grade "PI" Grsde "PI" Grade P-F  Grade P-F
Ne Np-Nf Nt Np-Ng¢ N Nt Nt N e Np-Ng Nt Np-Nf
x r rpb r "'pb r r r r r rpb T rpb
COMMERCIAL TESTS N=211 193-17 N=183 143-40 N=169 N=169 N=169 N-lg9 N-ggl 55%;77 N-géz 28?-525
2 .3 . . . .
DAT Space Relations .14 .20 Jah .37 .9 .27 3
DAT N\I:Icticll Abilicy .33 .19 36 W24 .29 .36 49 43 .38 .2? ;i ig
DAT Abutract Reasoning 40 .38 47 .32 .19 .19 .28 .27 W31 .1 . . 3
CIMM Analogies .12 .09 .27 +25 .08 .12 .27 2h .10 .07 .18 .1
CTMM Inference .27 .25 .22 .21 .33 .28 .19 .18 .19 .13
CTMM N.q. Coins 31 .25 .21 .21 .21 .14 .24 17 .16 .29
CTMM N.Q. Arithmetic .38 .16 .36 A0 4l 40 .33 .20 .27 .18
CIVIL SERVICE COMM. TESTS N=183 143-40
CSC 51~ Spatial Fatterns .37 .27
CSC 24- Computations .28 .16
C5C 157- Abstract Reas. .28 .18
CSC 157~ Letter Sequence .55 A5
C8C 135~ Oral Directioms .23 .23
CSC 540- ATP I+11 A1 .29

CMPOSITE SCORES N=211 193-17 N=183 143-40 N=169 N=169 N=169 N=169 N=621 552-77 N=312 288-25
Commercial 7-Test Comp. .39 .31 .37 A0 .52 47 WAl .26 4l ﬁ
Commercial 4-Test Comp. .32 .29 .52 40 W27 .3: l;g :;n zg 22 :} .22
New 4-Test Commerc, Comp. .36 34 .33 3 . . . . . .

t €SC 6-Teat Composite I 2 W% .39 27y (36) (a9 Ces) (38 (23)  (al) (.21

MILITARY (MSC) TESTS N=169 N=169 N=169 N=169 N=619 550-77 N=258 235-24
Y + A" Score .35 W42
ACB- "GI" Score .35 .36

Lab W27

GCT + ARI 8core

1/3 AHVE: or

.2} .12

* All validity coefficients are statistically significant at the .05 level or better except the following:

five

coefficients obtained for CTMM Analogies (i.e., .12 and .09 for Sample 1, .08 and .12 for Sample 3, and .07 for Sample 5)

and the .14 for Sample

and the .09 for Sample & for the CTMM N.Q. Coins Test.

¢ With the exception of Sample 2, all CSC 6-Test Composite scores were predicted from the Commercial 4-Teat Composite.

Various composite scores (based on the appli-
cation of previously-established factor weights as
described in earlier portions of this report) were
derived for the subjects of the respective samples.
Two such global, or summary, scores were de-
rived for every FAA subject represented in
Sample 2. One, the “Commercial 4-Test Com-
posite,” involved the three DAT tests and CTMM
Analogies. The other was the “CSC 6-Test
Composite,” With Course Grade as the criterion,
the validity of the first composite was ascertained
as .52 and that of the CSC Composite as .54.
Corresponding validities of .40 and .39 were ob-
tained when P-F served as the criterion. 'The
comparability of the validity data for the sepa-
rate and combined tests of each group, the inter-
gFoup correlations, and the correlation of .81
between the two composite scores for Sample 2
indicated a high"degree of correspondence be-
tween the two batteries. Moreover, it seemed
reasonable to assume that, had the commercial
composite for Sample 2 been extended to include

the CTMM subtests of Inference, NQ Coins and
NQ Arithmetic, the resulting summary measures
would have correlated with the CSC 6-Test
Composite Scores at a level somewhat higher
than that (ie., the .81) obtained with the ab-
breviated commercial test battery,

Empirical Validities of Commercial 7-Test
and Commercial 4-Test Composites for
Samples 1,3, 4,5 and 6

In the Glynco study, the first two of several
summary measures ultimately computed for the
FAA trainees of Sample 1, and for the Navy
and Marine Corps groups, were the “Commercial
7-Test Composite” and the “Commercial 4-Test
Composite,” Adhering to the same procedure,
no summary scores other than these two were
obtained in the initial phases of the present
study for the Army and Air Force trainees.

The correlations of the two composite scores
with Course Grade and either P-F or PT appear
in the lower portion of Table II. A review of



these validities will reveal a consistent trend
indicating that the Commercial 7-Test Composite
was somewhat more effective than the Commer-
cial 4-Test Composite for the prediction of the
various criteria. With Course Grade serving as
the criterion variable, the seven-test and four-
test summary scores yielded validity coefficients
of .39 and .32, respectively, for FAA Sample 1.
Corresponding coefficients of .37 and .27 were
obtained for Sample 3 (Army), .52 and .49 for
the Air Force trainees, and .41 and .38 for
(Navy) Sample 5, while each composite correlated
41 with the training grades of the Marines,
Although the correlations of both summary
measures with either P-F or PI were generally
lower than obtained with Course Grade, there
was no instance (i.e.; sample) in which the va-
lidity of abbreviated composite exceeded that of
the Commercial 7-Test Composite. A point
which warrants emphasis, however, is the fact
that none of the differences between the validities
of the two composites for Course Grade, P-F,
or PI was statistically significant. Although it
had been presumed that a composite score based
on the complete battery would exhibit predictive
potential beyond that of a measure relating to
only four of the seven tests, it had not been
anticipated that the validities of the latter would
so closely approach those of the more compre-
hensive measure,

There were a number of instances, as alluded
to above, where each composite differed marxediy
in its correlations with the two criteria. For the
Glynco samples, neither summary score correlated
less than .38 with Course Grade nor higher than
26 with the P-F criterion. For Sample, 2, the
Commercial 4-Test Composite yielded a validity
coefficient of .52 for Course Grade and .40 for
P-F. All such differences pertaining to Samples
2, 5, and 6 were statistically significant. For
Sample 3 (Army), each composite correlated
slightly better with the PI criterion than with
Course Girade while the inverse was true avith
regard to Sample 4. All differences pertaining
to Samples 3 and 4, however, were quite small
and nonsignificant.

Development of the “New 4-Test
Commercial Composite”

Prior to the Glynco study, validities of sig-
nificant and substantial magnitude had been
established for the CTMM Analogies Test with
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several different groups of FAA ARTGC train-
ees as well as with the 183 TATC trainees of
Sample 2. However, the low and questionable
validities obtained in the Glynco study on the
212 TATC trainees of Sample 1 and on the
Navy and Marine Corps samples prompted the
development of an additional summary measure.
In that study, a multiple-regression analysis was
accomplished on the matrix of test intercorrela-
tions and validities which had been established
for sample 1. The results indicated that the max-
imum validity possible with a composite based on
the complete battery could be approached with a
composite score based on the three DAT tests and
CTMM Inference. Consequently, a new summary
score, designated as the “New 4-Test Commercial
Composite” and based on single-digit factor
weights (as described earlier) was computed for
each Glynco subject. The validation data were
better than previously obtained for the original
four-test composite. Therefore, a similar score
was computed in the present study for each Army
and Air Force trainee. The resulting validities
(see Table IT) were highly comparable to, and
in some instances equaled, those of the seven-test
composite.

Estimated CSC Composite Scores

No subjects other than those in FAA Sample 2
were administered the CSC battery. Their CSC
6-Test Composite Scores correlated .54 with
Course Grade and .39 with the P-F criterion.
Similar scores for all remaining subjects were
estimated, or predicted, directly from their Com-
mercial 4-Test Composite Scores through use of
the previously-described equation. Inasmuch as
the predicted CSC scores represented “perfect”
correlates of the“Commercial 4-Test Scores, they
correlated with Course Grade and P-F in the
same degree as the latter, Thus, the only mean-
ingful validities presented in Table II for the
CSC 6-Test Composite are those obtained with
Sample 2.

Empirical Validities of M8C Test Scores

The validities of the Military-Screening-and-
Classification Test Scores are presented in the
lower portion of Table IT. Since the MSC scores
were used in the selection of the trainees, it
should be prestmed that the samples are quite
restricted in range on this variable, and that
each validity coefficient consequently represents



B gross underestimate ol the true validity. More-
over, unless complete independence (i.e., no re-
lationship or correlation) exists between the
MSC test scores and the commercial test per-
- formance measures, the validity coefficients for
- each of the latter should also be considered as
- attenuated. (Procedures for correction of at-
tenuation effects were not employed, for either
the MSC or commercial test scores. )

The Army “MSC V+A” score correlated .35
with Course Grade and 42 with the Progress
Index. For the Air Force sample, correlations
of 35 and .36 were obtained for the ACB-GI
index versus Course Grade and PL.  Similarly,
the Navy’s MSC score yielded validity coefficients
of .44 and .27, whereas those of the Marine Corps’
aptitude screening measure were .21 and .12.
Inasmuch as an analysis revealed that the ma-
jority of the Marines possessed exceptionally-
high MSC scores, each of the latter coefficients
should be regarded as grossly attenuated. How-
ever, it is also interesting to note that every
experimentally-derived composite validated at
considerably-higher levels than did the Marine
Corps MSC score. Evidence to be presented
later indicates moderate-to-low correlations ex-
isted between the MSC score and each of the
experimental compogites,

Of the various experimental composites, only
that based on the entire group of seven tests
yielded higher validities than obtained with the
Army MSC score. In contrast, every commercial
composite validated with Sample 4 at a signifi-
cantly higher level than did the Air Force’s
ACB-GI Index. The experimental measures
also yielded appreciable validities for the pre-
diction of the training-course grade averages
and the Pass-Fail status of the Navy trainees
but, in every instance, at a dower (though not
significantly-lower) level than the CGT-+ARI
score,

Based on the results of all such comparisons,
one might suspect that performance meagsures on
tests similar to those comprising the commercial
battery (and particularly the three DAT tests
and CTMM Inference) could be used in supple-
guent with each type of MSC score to achieve a
moderate degree‘pf improvement in the selection
process. As will be discussed later, however,
several analyses indicated that, while the degree
of improvement attainable with such a procedure
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would indeed be slight, the adoption and use of
a higher minimum MSC score (alone) would
serve the purpose almost equally as well.

Multiple I2’s Versus Validities of Composites

A series of multiple-regression analyses were
accomplished on the correlational data obtained
for Samples 1, 2, 3 and 4 and for the combined
Samples 5 and 6. (Intercorrelations for the
Navy and Marine trainees were available from
the Glyneo Study for the combined groups only.)
For each of the five groups, the first analysis
was aimed at determining the maximum possible
validity attainable with the complete seven-test
commercial battery for prediction of Course
Grade and the respective “beta weight” for each
test needed to obtain the indicated “R” (or opti-
mum validity coefficient). Using the same cri-
terion, two additional regression analyses were
undertaken; one focused upon the three DAT
tests and CTMM Analogies and the other upon
the three DAT’s and CTMM Inference. Inas-
much as simplified factor weights rather than
regression-derived weights, had been used in
computing each composite score, a comparison
between each “R” and the corresponding validity
coefficient for each composite should indicate the
amount of loss or “shrinkage” resulting from use
of the simplified weights. The data for such a
comparative study are presented in Table IIT,

For Sample 1, the first analysis revealed that
if the performance scores on the seven commer-
cial tests had been weighted according to a spe-
cific set of values (as indicated by the regression
analysis), the resulting summary score would
have correlated .49 with Course Grade. In con-
trast, the Commercial 7-Test Composite Score
based on the simplified factor weights yielded a
validity coefficient of .39. For the same sample,
an “R” of .45 was established for the three DAT
tests and CTMM Analogies, whereas the validity
coefficient for the Commercial 4-Test Composite
Score was .32. An “R” of .45 was also obtained
for the three DAT tests and CTMM Inference
and this, too, was considered substantially above
the .36 for the New 4-Test Composite Score. In
every instance, however, the difference between
the corresponding coefficients failed to be sta-
tistically significant. For each remaining sample,
the validity of each composite score compared
more favorably with the corresponding “R.” In
other words, even if the regression-derived factor




TABLE III. COMPARISON OF RESULTS OF MULTIPLE REGRESSION ANALYSES WITH VALEIDITY COEFFICIENTS OF
COMPOSITE SCORES DERIVED THROUGH APPLICATION OF SIMPLIFIED FACTOR WEIGHTS

Multiple R for Each Composite Versus Training-Course Grade
(R is the maximum validity theoretically possible for each composite.)
Sample 1 Sample 2 Sample 3 Sample & Combined Samples 5 & 6
FAA FAA Army Alr Force Navy and Marines
Iype of Composjte Nw2}2 N=183 N=169 K=169 __N=885
Commercial 7-Test Composite 49 40 .57 b4
(3 DAT'a & & CTMM subtents)
vommercial 4-Test Composite 45 .53 W32 54 43
(3 DAT's + CIMM Analogies)
New Commer, 4-Test Composite 45 34 .55 43
(3 DAT's + CTMM Inference
Corresponding Validities of Compoaite Scores Derived
Ihrough Use of Simplified Facfor Weights
Sample 1 Sample 2 Sample 3 Sample & Sauple 5 Sample 6
FAA FAA Army Alr Force Navy Marines
Ivpe of Compopite M=212 _Nel8d _N=169 N=169 =626 N=239
Wed. 7-Test Commer, Comp. .39 .37 .52 4l Al
Wtd. 4-Test Commer.Comp., .32 .52 .27 L9 .38 4l
Wtd. New 4-Test Composite .36 33 .52 Al WAl

*
Both the 7-Test and 4-Test Composite Scores were derived by factor weighting each test by a two-digit value

based on the inverse of its standard deviation obtained with other and larger samples.

For the New 4-Test

Composite, the weights represented a simple and proportionate reduction of the original set of two-digit

weights to single digit values.

weights had been utilized, the resulting composite
scores would have yielded validity coeflicients
of only slightly-greater ‘'magnitude than found
for the composite scores based on the inverse of
the standard deviation of performance measures
for each test.

Intercorrelations and Validities of Composites
and MS8C Scores

The interrelationships of the three experi-
mentally-derived composite aptitude measures
and the MSC test scores of each military group
are presented in Table IV. Although previously
presented in Tables 1I and IIL! the validity
coefficients of the various composites and the
MSC scores are also shown in Table IV. For
the Army and Air Force trainees, the correlations
between the MSC scores and the composites
ranged from .52 to .59. For the Navy sample,
the “GCT-+ARI” score correlated no less than
.64 with any commercial composite, whereas the
Marige Corps MSC correlated .46 with each of
the abbreviated composites and only .51 with the
Commercial 7-Test C8mposite Score. Within the
context of the present study, the correlations of
51 and less should be considered as “moderately
low” and those above .60 as “moderate-to-good.”
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Two multiple-regression analyses were accom-
plished on each matrix of intercorrelations to
determine the potential with which a summary
measure based on beth the MSC and the seven-
test composite measures might be used to enhance
prediction of the two criteria. The results of
these analyses are presented in Table V. For the
Army and the Navy trainees, each “R” (or esti-
mate of validity) for the theoretical summary
variable only slightly exceeded the validity co-
efficient of the MSC measure (alone). Yet, in
each instaace, the difference was statistically
significant. In contrast, “R’s” of .52 and .48
(with Course Grade and PI) were obtained for
the Air Force sample whereas the MSC index
had yielded corresponding validity coeflictents of
35 and .36. Similarly, the analysis of data for
Sample 6 revealed that Course Grade, which had
correlated .21 with the Marine MSC score, would
correlate 41 with a variable reflecting perform-
ance on both batteries, and that the P-F cri-
terion, for which the MSC score yielded a validity
coefficient of only .12, would correlate .23 with
the combination score.

In conjunction with each multiple-regression
analysis just described, procedures were algo
employed to extract from the Commercial 7-Test



TABLE IV. INTERCORRELATIONS AND VALIDITIES* OF COMPOSITE APTITUDE MEASURES
FOR ARMY, AIR FORCE, NAVY AND MARINE CORPS TRAINEE GROUPS

4-Test New &4~ MSC Courge Course Pass
Comp, Test Sc. Score Grade "p1" Fail
Mean N N N N N Np-N¢
S.D. r T r r r nh
Sample 3 - Army t
Commer. 7-test Comp. 2881.2 169 169 169 169 169
425,.8 .90 292 .39 +37 240
Commer. 4-test Comp. 1613.7 169 169 169 169
269,0 -88 .32 27 +34
New 4-test Comm. Sc. 300.3 169 169 169
41,8 )] 033 .38
MSC - "V4A" Score 122,2 169 169
8.3 +35 2482
Course Grade 86.8 169
4.4 87
Sample 4 - Air Force
Commer. 7-test Comp. 2842,1 169 169 169 169 169
444, 5 =91 .91 .59 232 247
Commer. 4-test Comp. 1553.6 169 169 169 169
274,17 L92 1) 49 246
New 4-test Comm. Sc. 294 .0 169 169 169
42,1 + 58 : 92 247
MSC - ACE "GI" Sc. 74.7 169 169
10,2 235 .36
Course Grade . 87.1 169
5,5 .88
Sample 5 - Navy
Commer. 7-test Comp. 2859.2 642 642 640 621 552-77
442.5 292 .93 271 41 =26
Commer. 4-test Comp. 1583.2 642 640 621 552-77
. 284 .4 291 .64 238 223
New 4-test Comm. Sc. 296.9 640 621 552-77
44,7 .64 241 .26
MSC-GCT+ARI Score 119.4 619 550-77
10.1 44 =28
Course Grade 79.3 “ 551-70
i 8.3 . 64
Sample 6 - Marine Corps
Commer. 7-test Comp. 3163.7 317 317 262 312 288-25
382,1 .90 _.90 451 241 223
Commer. 4-test Comp. 1730.0 317 262 312 288-25
245.7 .88 246 .41 .21
New 4-test Comm. Sc. 325.5 262 312 288-25
38.0 246 Al .22
MSC-1/3(AR+VE+PA) Sc. 127.7 258 235-24
6,6 =21 212
Course Grade 80.7 288-24
N 6.8 .52

* All r's are statistically significant at .05 level or better.
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TABLE V.

Course Criterion r with MSC Score
_Grade PI P-F Theoretically Held Constant:
T r r Course
Variableg R R R Grade PI P-F
Sample 3 - Army
MSC "W+A" Score .35 42
Comm, 7-Test Composite .37 40 .22 .21
Combined 7-Test -+ MSC 40 A
Sample 4 - Air Force
MSC "ACB GI" Index 35 .36
Comn. 7-Test Composite .52 .47 N .34
Combined 7-Test + MSC 52 48
Sample 5 - Navy
MSC "GCT+HARI" Score b .28
Comm. 7-Test Composite A1 .26 .15 .09
Combined 7-Test + MSC 46 .29
Sample 6 - Marine Corps
MSC "1/3(AR+VE+PA)" .21 .12
Comm, 7-Test Composite .41 .23 .36 .20
Combined 7-Test + MSC .41 .23

_— e

*All coefficients except the .09 are

variable that variance associated with the MSC
score and thus estimate the “residual validity”
of the experimental composite. In other words,
the objective was to assess the composite’s pre-
dictive validity exclusive of that which it held
i common with the MSC score (ie., its validity
with the MSC scores theoretically nullified or
held constant)}. The resulting second-order cor-
relations are shown in Table V. With Course
Grade serving as the criterion, coefficients of .22,
41, .15 and .36 were obtained for Samples 8, 4,
5 and 6, respectively. With PI or P-F as the
criterion, the composite yielded residual validitles
of 21 for FAA Sample 1, .34 for the Air Force,
.09 for the Navy, and .20 for the Marines,

Thege data, together with the results of the
multi]?f; regression analyses, illustrate the po-
tential with which th® Commercial 7-Test Com-
posite Score or a similar measure could be used
in supplement with the MSC score to improve
each military ATC-selection program. When
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statistically significant at the .05 level or less,

considered from a practical viewpoint, however,
results as obtained with the Army and Navy
groups would fail to warrant such a major revi-
sion in the selection procedures. In contrast, the
findings relating to the Air Force trainees are
impressive and indicate that, if circumstances
had permitted, the.aptitude screening and selec-
tion of ATC personnel conld have taken a dif-
ferent form. However, the findings do not
necessarily imply that additional tests would
have been needed, The Airman Classification
Battery (ACB)}, which was operational at the
time this stidy was conducted, consisted of many
different tests, covering a variety of aptitude
factor areas and the “(Generil Index” (GI) rep-
resented bmt one of four summary measures de-
rived through differential weighting of the
numerous subtests. It is reasonable to assume
that literally all the variance inherent in the
Commercial 7-Test Composite would have been
attainable by combining the scores of the various

MULTIPLE AND PARTIAL CORRELATIONS* ILLUSTRATING THE POTENTIAL OF A MEASURE SUCH -j
AS THE COMMERCIAL 7-TEST COMPOSITE FOR IMPROVEMENT OF MILITARY ATC SELECTION PROGRAMS

Ec
1
i

]
¥
.
:I



ACB subtests in some specific manner. In other
words, had the ATC specialty been deemed so
critical as to justify such action (with acceptance
of concomitant adverse effects upon selection of
. personnel for other types of training), Air Force
 researchers could undoubtedly have formulated
& “customized” global ACB measure surpassing
"the validity of the experimental seven-test
composite.

Since the majority of the 160 Marines were
known to have possessed relatively high MSC
scores, rather low validity coefficients for the
operational index had been expected (due to
restriction-of-range effects). However, only three
- relatively factor-pure aptitude tests constituted
the operational screening battery, whereas the
experimental composite was based on seven in-

struments. Moreover, the seven-test composite
’ measure correlated with .51 with the MSC score

but yielded substantially higher validity eo-
efficients than the latter (see Table V). The
multiple and partial correlations further illus-
trate the superiority of the commerecial composite.
- This superiority is most probably due to the
greater diversity of aptitudes and abilities as-
sessed with the experimental battery.

Range and Distribution of
Training Course Grades

The bar diagrams of Figure 1 reflect the range
and distribution of the training-course grades
(ie., the overall “A--L” grades) of the FAA,
Army, Air Force, Navy and Marine ATC train-
ees. It may be noted that the means, medians,
and variances of the criterion variable are re-
markably similar for the two groups trained at
Keesler AFB. Although the distributions per-
taining to the Navy and Marines appear to be
much alike, the differences between the means
and variances of the two groups proved to be
statistically significant, However, even greater
differences characterized the two FAA samples.
In fact, the distribution of grades for Sample 1
resembles those of the Army and Air Force
trainees much more than that of Sample 2, and
the latter is more like that obtained for the Navy

trainees.

4 It is difficult to ascertain'the reasons for such

disparities. ItWis improbable that the training-
performance evaluation standards were entirely
uniform from facility to facility but the differ-
ences between the FAA samples, and between
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Sample 1 2 3 & 5 4
Type FAA FAR Aroy USAF avy Marines
N of Cases 211 183 16% 169 623 312
Hean Grade 85.0 80.0 86.8 B7.1 79.3 BG.7
$D of Grades 5.6 7.9 4k 4.5 8.3 6.8

¥ievere 1. Comparative Ranges and Distributions of
ATC Training Course Grades for FAA, Army, Air
Force, Navy and Marine Corps ATC Trainees.

the Glynco groups, provide the basis for suspect-
ing that other factors might have been involved.
Nonetheless, the differences do not necessarily
imply a lack of reliability in the criterion meas-
ure. The differential levels of performance, in
terms of the most reliable criteria, may have
stemmmed from possible differences in the instrue-
tional materials, lectures, or laboratory problems
presented to the various groups. Policies affect-
ing motivation may have varied and it is also
possible that the groups were unequal in terms
of learning capacity.

Predictive K ffectiveness of Experimental 7-Test
Composite Versus Each MSC Index

The effectiveness with which the Composite
7-Teét Scores might he used to forecast perform-
ance in the military ATC training courses is
illustrated in Figure 2. In deriving the data
reflected in the four graphs, a frequency distri-
bution was first prepared of the “Overall Train-
ing Grades for the combined Army and Air
Force groups. Those cases comprising the ap-
proximate lower one-fifth (22.1 per cent) of the
distribution were designated as “Marginal-Pass
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Battery of Seven Commercially-Published Tests
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Marine Corps ATC Trainees
N - 313
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Score on Experimentally-Adminiatered
Battery of Seven Commercially-Published Tests

Freure 2. Potential of Cémmercial 7-Test Composite Score for Prediction of ATC-Training-Course Performance
of U.S. Army and Air Force Students at Keesler AFB and of Navy and Marine Corps ATC Trainees at the

Glynco NAS ATC School.

and/or Fail” and all others as representing the
“upper four-fifths”.  Similarly, the groups
trained at the Glynco facility were merged and
all cases not represented in the upper 80 per cent
of the distribution were appropriately designated
either as “Fails” or as “Marginal Passes”. The
Composite 7-Test Scores were then plotted for
the dichotomized groups and cqarse grouping
procedures were subsequently applied to obtain
the data shown in Figure 2 for each of che
samples.

An examination of Figure 2 will reveal that
the “Marginal-Pass or Fail” subjects in Sanfples
3, 4, and 5 tended to experience considerably
more difficulty with the experimental battery
than did those who performed more satisfactorily
in the training course. Although less accentu-
ated, a similar tresd characterized Sample 6.
In other words, each graph suggests that tests
such as represented in the experimental battery
could have been used to improve substantially

16

the selection process. For example, approxi-
mately 40 to 50 per cent of the “Marginal-Pass
or Fail” subjects in Samples 3, 4, and 5 failed
to attain a composite score of at least 2550 on
the experimental battery, whereas only 14 to 18
per cent of the upper-category studenis were
unable to do so. .Similarly, about 20 per cent of
the Marines who failed or performed marginally
In training scored less than 2550 on the battery,
compared to 3.4 per cent of all other trainees in
the sample.

However, any recommendation concerning the
possible ue of such tests for operational purposes
would be contingent upon the degree to which
the screening potential of each existing MSC
aptitude test measure is being realized. Results
hearing upon this issue are presented in Figure 3.
In reviewing the results, it should first be noted
that most of the Army, Navy, and Air Force
students who marginally passed or failed their
ATC course also tended to have low-to-moderate




Marginal-Pass D 88 in Upper Pour-Fifthe of Distribution
and/or Fall Cases of Military ATC Training-Course Grades
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Feure 3. Comparisor - of Military-Screening-and-Classification (MSC) Scores of the U.8. Army, Air Force, Navy
and Marine Corps as Predictors of Military ATC-Training-Course Performance.

MSC scores. In contrast, the data for Marines
fail to reflect any significant relationship in this
respect. For each sample except the latter, how-
ever, there is evidence indicating that the screen-
ing potential of the respective MSC aptitude
measure has not been fully realized.

Adherence to the recommended standards (i.e.,
MSC scores of 110 for the Army and Navy and
65 for the Air Force) would have precluded
selection of significant proportions of those who
failed or performed rather poorly in training.
Even greater effectiveness, however, could have
been achieved by the Army and Navy if circum-
stances had permitted the adoption of and ad-
herence to, slightly higher selection standards
For example, within the Army group, 15 (384
ger cent) of the 39 students who failed or
marginally passed training possessed MSC scores
of less than 11% compared to only 18 (13.8 per
cent) of the 130 non-marginal students. A
gimilar screening score by the Navy would have
precluded the entry of 80 (57.6 per cent) of the
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139 students who performed rather poorly in
training and 118 (24.2 per cent) of the remaining
487, The Air Force deviated from its normal
selection standard in the selection of 25 men
who had MSC-GI scores of less than 65. Twelve
of the 25 either failed or marginally passed the
Keesler training course. The 12 represented
exactly one-third of the lower performance group
whereas the 13 represented only 9.8 per cent of
those in the upper four-fifths of the grade
distribution.

Virtually all of the Marines possessed MSC
Scores of 110 or better and they tended to achieve
somewhat higher training grades than their
Navy classmates. Only 162 per cent of the
Marines either failed or completed the course
with only marginally-passing grades and almost
half of these were men with MSC Scores of less
than 125. It should also he noted that the MSC
Scores are rather normally distributed. This
finding warrants dismissal of the speculation
that the difficulty index of the Marine Corps’
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Ficure 4. Comparative Ranges and Distributions of Commercial T-Test Composite Scores for FAA, Army, Air

Force, Navy and Marine Corps ATC Trainees.
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aptitude-a,ssessment battery may have been too

YA rmy, Air Force, Navy, or Marine Corps to
Improve the aptitude screening of personnel for
ATC training might first be focused upon the ef-
i:fective utilization of the MSC scores. Only then
tihould additional tests, such as represented in
@ho experlmental battery, be considered for
pipecondary screening purposes. However, the
ﬁcacy of any selection program—regardless of
,_ts nature and scope—will depend upon the ap-
F propriateness of the levels at which the screening
‘standards are established and the degree to which
- circumstances permit adherence to those stand-
- ards.
* Relative Aptitude Levels of Different Samples
" The range and distribution of Commercial
7-Test Composite Scores for each military group
| and FAA Sample 1 are presented in Figure 4.
| (Sample 2 was administered only four of the
geven commercial tests.) In comparing the
aptitude levels of the various groups, the Army,
~ Air Force, and Navy trainees were found to be
relatively homogeneous; all differences between
the means and variances of these groups were
nonsignificant. Most of the Marines attained
' high scores on the experimental battery. In
- fact, the mean for this group was significantly
higher than that obtained for any other.
Tnasmuch as the majority of the Marines were
selected from high MSC-score categories, it was
expected that they would also tend to perform
quite well on the experimental battery. How-
ever, there was no basis for anticipating that the
mean commercial compomte score of every mili-
tary group would mgmﬁcantly exceed that of
FAA Sample 1. Although recruited in 1960 and
1961, most of these FAA trainees were selected
from among those applicants with experience as
military controllers, and it was therefore as-
sumed that they also represented a rather select
group insofar as certain aptitudes were con-
cerned. The finding that these former FAA
TATC trainees had lower aptitude scores than
the entranis ¥nto the military ATC training
schools indicates that the screening of military
personnel for ATC training had substantially
improved during the intervening period,
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Figure 5 is similar to Figure 4 but pertains to
the Commercial 4-Test Composite Scores which
were available for Sample 2, as well as for all
other samples. Differences between the means
and variances of the two FAA groups were not
statistically significant. However, both group
means were significantly lower than that obtained
for any military sample. Other findings gen-
erally paralleled those reflected in Figure 4.

Figures 6, 7, 8 and 9 pertain to the Army, Air
Force, Navy, and Marine samples, respectively.
Each figure consists of four graphs illustrating
the effectiveness with which the MSC score, the
Commercial 7-Test Score, the Commercial 4-Test
Composite Score, and the Estimated CSC-ATC
Aptitude Test Score could have been used to
forecast training course performance. All find-
ings except those relating to the Estimated CSC-
ATC Aptitude Test Score (which will be
explained shortly) have heretofore been dis-
cussed. The figures are presented for summary
and comparative purposes but without further
comment at this stage of the report.

Estimated Performance of Military ATC
Trainees on the OSC ATC Aptitude Test Battery

Although a number of objectives were set forth
at the outset of the study, the FAA’s primary
interest was to obtain a reliable estimate of the
proportion of each military group that would
be able to qualify on the CSC-ATC Aptitude
Screening Test Battery and the extent to which
the MSC Scores of such personnel might be used
to predict their qualification-failure status on the
CSC battery. Had policy reasons not precluded
experimental use of the CSC battery at the mili-
tary facilities, such information could have Been
obtained in.a rather simple and straight-forward
manner, However, indirect methods were neces-
sary and consequently there are several issues
concerning the reliability of the predicted CSC
Scores and related findings which warrant con-
sideration.

Sample 2 (183 subjects) represented the only
group of former FAA TATC trainees for which
data were available to establish a relationship
between the CSC battery and any sizable portion
of the commercial battery. The reliability of
the prediction equation is therefore contingent
upon the reliability of the correlation of .81
between the Composite 4-Test Scores of these
subjects and their CSC scores, DBy applying



4-Test Est. of
Comp. CSC-ATC P
Score  Isat Sc. 98
2000 250.32 -
( ) 20
Fss
1800 (228.12) o
Median
1600 {205.92) Pys
%10
1400 (183.72)
H
1200 (161.52)
1000 (139.32) =
o2
0800 (117.12) 1
Sample 1 2 3 4 5 6
Type FAA FAA Army USAF Navy Marines
N Cases 212 183 169 169 642 317
Mepan 4-Test Score 1447.3 1496.0 1613.7 1553.6 1583.2 1730.0
8D of 4-Test Sc‘cre 311.6 295.1 269.0 274,7 2864 .4 245.7

Frevre 5. Comparative Ranges and Distributlons of Commercial 4-Test Composite Scores for FAA, Army, Air
Force, Navy and Marine Corps ATC Trainees.
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standardized statistical procedures; a standard
error of .025 for the “r” of .81 wag obtained. In
other words, if scores of both types had been

available for additional TATC samples, the

chances are about two to one that the resulting
correlation coefficients would range between .785
and .835. By employing somewhat similar pro-
cedures,® the standard error of the estimate, or
margin of error in prediction of the CSC scores,
was determined as 23.6. This index indicates
that if the prediction equation were applied to
the sample which provided the data for its deri-
vation, the differences between the predicted
values and the observed (i.e., actual) measures
of performance on the CSC battery would not
exceed 23.6 points for two-thirds of the subjects.
Due to “regression-toward-the-mean” effects,
most errors of greater magnitude would gener-
ally represent either “under-estimates” of very
high CSC scores or “over-estimates” of very low
performance measures. Such effects, however,
should be considered less important when pre-
dicting qualification-fail status on the screening
battery than when attempting to predict each
subject’s level of performance.

After predicting the CSC scores of all subjects
of Samples 1, 3, 4, 5 and 6 from the Composite
4-Test Scores, analyseés were undertaken with
each military group to establish the relationship
between the predicted scores and the MSC meas-
ures. Although not presented in any table, the
product-moment correlations were: .52 for the
Army sample;, .56 for the Air Force group; .63
for the Navy sample; and .46 for the Marines.
Each coefficient was statistically significant at
the .01 level. In each instance, however, the
relationship was deemed insufficient in magni-
tude to asure an appreciable degree of accuracy
in the prediction of CSC performfance data from
the MSC measures of future military trainee
groups. Yet, the relationships should be consid-
ered as very substantial. When supplemented
by the data presented in Figure 10, they illugtrate
that subjects with relatively high MSC scores are
much more likely to attain qualifying scores of
210 and higher on the CSC battery than those
having relatively low MSC indexes. For ex-
ample, qualifying gscores on the CSC battery
were predicted for 71 per cent of the 62 Army
trainees who possessed “V-+A” scores of 125 and
higher, compared to 41.4 per cent of the 99 with
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MSC scores of 110 to 124, and only 12.5 per cent
of those represented in the lower MSC category.
Results for the Navy and Marine samples were
even more impressive, and those obtained for the
Air Force group followed a similar trend.

In reviewing Figure 10, it may be noted that:
the Army deviated from its recommended stand-
ard in assigning eight men to ATC Training
who possessed MSC scores of 109 or lower; the
Navy failed to adhere to its similar standard in
selecting 104 trainees; the Marine Corps made
only one exception to its identical standard; and
the Air Force dropped below its recommended
standard of 65 in designating ATC training for
25 airmen. The predicted CSC scores for the
majority of these 138 cases were rather low.
Although not directly shown in Figure 10, the
predicted CSC scores for 91 (or 66 per cent) of
the 138 were lower than 190—a score which the
FAA has considered as non-qualifying since
December 1963.

The predicted CSC scores for the FAA train-
ees of Sample 1 were generally lower than those
of any military sample and the mean of the
predicted values for Sample 1 was also signifi-
cantly below the average score of FAA Sample 2
(trainees who were actually administered the
battery before it was adopted for operational
use). Comparative data in this respect are in
Figure 11. By adding the percentages shown
for the two highest score intervals, it can be
determined that scores of 210 and higher were
estimated for only 29 per cent of trainees in
FAA Sample 1. Seventy-one (about 39 per
cent) of FAA Sample 2 trainees (who had
actually been examined with the battery) at-
tained scores above 209. In contrast, qualifying
scores of 210 anfl higher were predicted for 78.7
per cent of the Marines, 50.8 per cent of the
Army trainees, 46.6 per cent of the Navy sample,
and 40.9 per cent of the Air Force trainees,

Inasmuch as the CSC measures were estimated
from the Composite 4-Test Scores, the relative
differences between the groups parallel those
previously shown in Figure 5. However, the
Composite 4-Test Scores, as well as other sum-
mary measures of performance on the commereial
tests, were found to overlap, or correlate, very
substantially with the MSC measures. Moreover,
those subjects with low MSC scores and low
commercial-test composite measures also tended
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Frgure 10. Proportion of Army, Air Force, Navy and Marine Corps ATC Trainess Within Specific Military-Screen-
ing-and-Classification (MSC) Test Score Ranges With Predicted CSC-ATC Screening Test Scores of 189 and

Below, 190 to 209, and 210 and Above. v

to perform less well in ATC training than did
those of high aptitude levels. These findings
f-}uggest ways in which one or more branches of
the "military establishment might wish to change
their MSC- aptltudeﬁ'eqmrements for ATC train-
ing. The implications of any such change upon
the future recrnitment of personnel for FAA
ATC training are rather obvious.
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IV. Summary and Conclusions.

Officials of the Glynco NAS and Keesler AFB
Air Trafic Control Training Schools requested
that studies be undertaken to determine the ef-
fectiveness with which various experimentally-
derived aptitude test measures might be used to
improve military ATC-trainee selection proce-
dures. However, the most important finding of
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Fievre 11. Percentages of ATC Trainees Within Each Sample Having Actual or Predicted CSC-ATC Aptitude
Screening Test Scores in Non-qualifying, Qualifying and High Ranges.

(Note: The minimum qualifying score on the CSC-ATC Test is currently 210; 190 represents a former screening standard. The
183 FAA Ss comprising Sample 2 took both the CS8C Test and four commercially-published aptitude tests. An equation, based on
a correlation of .81 between the two composite measures, was used to estimate CSC Test performance for the Ss of all other
samples. )

these studies was that the screenlng potential of  either failed off marginally passed their training
existing military-sereening-and- tlassification ap-  courses compared to 18.2 per cent of the other
titude-test scores could be more fully exploited 1085 military ATC trainees involved in the
to achieve that end. For reasons unknown, but  study. Moreover, other findings suggested that
perhaps due to recruiting demands, 16.5 per cent  the recommended aptitude-screening standards
of the Navy trainees, 14.8 per cent of the Air could be raised by several points to increase
Force subjects, about 5 per cent of the Army  their effectiveness, For example, MSC scores of
gubjects, and one Marine were assigned to ATC  less than 115 reflected the aptitude levels of 234
training even though their MSC scores were be-  Army, Navy, and Marine trainees, and 51 airmen
lggr the normally-prescribed minimum (which  possessed a General Index of less than 70, Over
was 110 on the different test batteries employed 40 per cent of these 285 students either failed or
by the Army, Na?y, and Marine Corps, and 65  marginally passed training whereas only 15 per
in terms of the Air Force’s ACB General Apti-  cent of the remaining 938 did so.

tude Index). About 42 per cent of the 138 men Only two of the seven commercially-published
selected from these lower MSC-score categories  tests which were experimentally administered at

27



i

the military ATC training schools consistently
failed to correlate at statistically-significant
levels with the training-performance measures of
every group. Both were subtests of the California
Test of Mental Maturity. One (“Analogies™),
validated rather well with the Air Force group
and FAA Sample 2, but only moderately with
the Marines and negligibly with the remaining
four samples. Scores on the other subtest
(CTMM Coins) yielded significant validities for
the prediction of the Academic-+Laboratory
(A+1) Grade Averages of every group but
failed to correlate appreciably with the “PI”
criterion measures of the Air Force trainees and
the “Pass-Fail” status of the Marines. Despite
those instances in which the two CTMM subtests
yielded rather conservative validities, analyses
revealed that composite scores based on the entire
seven-test battery correlated with the A+L
Grades of every group at somewhat higher levels
than any of the measures based on combinations
of test scores. Yet, in every instance, the validity
of the Commercial 7-Test Composite Score was
closely approximated by that of a composite
measure reflecting performance on DAT Space
Relations, DAT Numerical Ability, DAT Ab-
stract Reasoning, and CTMM Inference.

Composite scores of both types correlated with
the training-course performance measures signifi-
cantly better than did the Air Force’s General
Aptitude Index (*GI”) and the Marine Corps’
MSC score and at about the same level as the
aptitude screening measures used by the Army
and Navy. Despite the high degree of com-
parability between the validities of each experi-
mental composite and the MSC scores of the
Army and Navy subjects, the results of multiple
correlational analyses indicated thgt the experi-
mental measures for these trainees, as well as the
Airmen and Marines, could have been used in
combination with the MSC scores to attain some
degree of improvement in the respective ATC
selection programs. However, the benefits stem-
ming from such a procedure would have been
considerably less for the Army and Navy than
for the Air Force and Marine Corps. Moreover,
mucl of the improvement theoretically possible
could have been attaiged through use of the MSC
scores only. For example, the initial screenout,
or disqualification, of every subject having either
an MSC score of less than 115 or a GI under 70
would have rendered the commercial composite
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measures virtually useless for secondary screen-
ing purposes.

It is understood that the MSC aptitude-test
batteries currently used in the selection of mili-
tary ATC personnel are much the same as those
with which the subjects in this study were as-
sessed. If so, an upward revision in the MSC
test screening standards would, in the opinion
of the author, represent a more practical ap-
proach toward improving selection procedures
than would the use of additional tests. Although
military eclassification-and-training officials must
cope with the demands for high-aptitude per-
sonnel for a diversity of other specialties, the
results obtained in this study provide a sound
basis for recommending that eligibility for ATC
training require either an MSC score of at least
115 or a GI score no lower than 70. Should such
a qualification standard be adopted, it would be
advisable to undertake a number of followup
studies in order to: (a) further validate the new
procedure, (b) determine the appropriateness
and feasibility of implementing even higher
MSC aptitude-screening standards, (e¢) re-
evaluate the predictive potential of the various
tests or subtests of each respective MSC battery,
and (d) determine, through multiple-regression
analyses, whether the performance scores on the
MSC subtests could be combined and factor-
weighted in a specific manner for derivation of a
“special” ATC-selection index having greater
validity than the conventional MSC summary
scores. Succinctly, it may be concluded that
tests similar to those used on an experimental
basis in the present study would be of very lim-
ited value in improving the military-ATC screen-
ing process since the predictive potential of
existing MSC medsures, if fully exploited, could
effect a substantial improvement.

Although in quest of further improving ATC-
selection methods, officials of the military train-
ing schools may also experience no small degree
of satisfaction from the finding that both samples
of FAA TATC trainees performed at signifi-
cantly lower mean levels on the experimental
test battery than any military group. However,
these differences are important in a number of
respects. 'The subjects comprising each FAA
sample were recruited during 1961 and 1962,
prior to implementation of the CSC ATC Apti-
tude Screening Battery, under standards whereby
an assessment of types and amounts of previous



job-related experience, particularly military ATC
work, constituted the primary basis for selection.
As participants in a CAMI research program
aimed at developing improved selection proce-
dures, they were administered a variety of apti-
tude tests, on an experimental basis only, upon
entry into Academy training.

Although the batteries were purposely varied
from time to time, the 183 FAA subjects desig-
nated as Sample 2 were assessed with a battery
which included all subtests of the CSC ATC
Test and four of the seven commercially-pub-
lished tests subsequently chosen for validation
at the Keesler and Glynco training facilities.
The military subjects and the former TATC
trainees of Sample 1 were experimentally ex-
amined with the entire group of seven commercial
tests but were administered no part of the CSC
battery. However, a correlation of .81 between
the Commercial 4-Test Composite Scores and the
CSC ATC Test Scores of subjects in Sample 2
provided the basis for development of an equa-
tion which permitted the estimation of perform-
ance scores on the CSC battery for all other
subjects (from their Commercial 4-Test Com-
posite Scores).

Only 71 of the 183 TATC trainees who were
experimentally examined with the OSC ATC
Test attained scores of 210 or higher. Had the
CSC Test already been operational, only 38.8
per cent would have entered into training.
Based on CSC Test performance measures pre-
dicted from their Commercial 4-Test Scores,
only 29 per cent of the FAA subjects comprising
Sample 1 would have been accepted for training.
In contrast, it was estimated that 50.8 per cent
of the Army trainees, 40.9 per cent of the Air
Force subjects, 46.7 per cent of the Navy students,
and 68.7 per cent of the Marines involved in the
survey would pass the screening test with scores
of 210 and higher. Inasmuch as the vast ma-
jority of the FAA subjects of both samples
qualified for appointment to civilian-ATC train-
ing on the basis of their past experience in mili-
tary air traffic control, the finding of such
differences between the aptitude levels of the

AA and military groups suggests two general
conclusions: (1) 8ne or more of the older (pre-
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1960) MSC pregrams (from which the men who
subsequently entered the FAA were originally
selected for military ATC training) must have
used selection criteria or standards considerably
different from those presently used, and (2) that
significant improvements in the MSC methods
or standards had been initiated by the time the
Keesler and Glynco students who participated
in the present study were selectively assigned to
military ATC training,

On the basis of the results obtained in this
investigation, the Army, Navy, Air Force, and
Marine Corps have the capability, if desired or
required, of upgrading their sereening of ATC
personnel without new or additional tests, by
establishing higher minimum MSC requirements.
Any changes in the military requirements will
be of direct interest to the FAA since the agency
will probably continue to select the majority of
its controller trainees from among those appli-
cants who have pre-FAA air traffic control ex-
perience and who also are able to qualify on an
ATC-aptitude-test screening battery. At the
present time, 210 is the minimum passing score
on the FTAA CSC-ATC Aptitude Screening
Battery. Such a screening standard (roughly
equivalent to an MSC of 125 and a General
Index between 75 and 80) reflects a high degree
of selectivity, such that numerous unpublished
studies by CAMI have demonstrated that a
downward revision in the aptitude-test screening
standard of 10 to 15 score points (hut no more
than 20) is feasible and should be considered if
the recruitment of personnel for FAA training
ever reaches a critical stage. On the basis of
the results obtained in this study and those of
previous investigations, it seems reasonable to
predict that approximately one-half of the mili-
tary trainees selected under recent military ATC
selection standards would be able to meet current
FAA aptitude screening requirements; only
about one-third of the FAA’s applicant popula-
tion prior to 1964 would have been able to do so.
Moreover, if military cutoff scores are raised,
for any reason, from present levels to MSC scores
of 115 and to General Index Scores of 70, ap-
proximately two-thirds of the military control-
lers who qualify at those levels will qualify on
the FAA’s aptitude screening battery.
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