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experience prior to giving extra experience polints (43) was examined. The OKT

had been developed trom a pool of test items (some specially devised, others

drawn from existing FAA Academy jnstruments) with the intent of being
"job-knowledge specific" (37,43). TIts initial use had been intended for screening .
applicants with previous ATC experience'who would enter at higher grade levels.

The Lewis study revealed that assigning extra credit subjectively on the basis of
verified experience (the quality of which was usually difficult to define)

resulted in a failure rate ¢t 7.6 percent while assigning extra credit on the basis
of OKT scores would result 1. a failure rate at the FAA Academy of less than half
that rate. Consequently, Lewls (35) concluded that using the OKT as a pasis for
agsigning extra credit for specialized experience was more fair than using
verified experience.

Summary. Although CAML's early followup studies provided ample
evidence attesting to the validity of ATC experience as a gelectlion
variable, the same studies tndicated all other types of aviation experience
{e.g., pllot, navigator, alr defanse surveillance, etc.) to be virtually
worthless for prediction of training outcomes OY retention in FAA ATC work
gseveral years subsequent to recrultment (15,20.22,49,50). More importantly,
variables reflecting experience in aviation-related areas other than ATC
{and also in fields unrelated to aviation) were frequently found to
correlate inversely (sometimes at statistically significant levels) with the
criterion variables. This was particularly true with respect to
aircraft-pllot experience. Moreover, when statistical procedures were uged
to theoretically aullify the effect of age, the validity coefficlents of
variables representing “years of pilot experience,” ~logged hours,” and
"pilot ratings” were found to be in either the low negative or very low
positive range. Such findings prompted a committee, established by the FAA
Administrator in late 1974 to ascertain methods of improving the ATCS .
gelectfon and trainfag programs, to recommend that selaction procedures be
revised to prectude consideration of any type of preemployment experience

_ except that directly involving air traffic control (24). Such a

recommendation, however, runs counter to the CSC's traditional policy of
evaluating virtually all types of preemployment expr--Lence in the selection
of personnel for almost any occupational specfalty withiin the Federal
gervice. Cobb, Young, and Rizzuti (2%) éxpressed the view that the FAA
should nonetheless press vigorously for changes whereby aviation experience
other than ATC would he at most very conservatively weighted in the
sclection process.

LN

Zducation as a Selection Factor

The ATCS selection programs of all time periods have included the
mandatory requirement that an applicant elther hold a high school diploma or
provide evidence {(e.g., 3 General Education Development (GED) carrifficate)
of an educational background deemed equivalent to that of a typical
graduate. Education beyond the high' school level {although not mandatory)
has traditicually received sign Zicant weightings directly ot indirectly, as
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a factor in the derivation of each applicant's overall eligibility rating.
Selection programs have invariably included provisions whereby the ‘general
experience” requirements, specified for applicants not having backgrounds in
aviation, could be met wholly or inm part by the substitution of
college-level education. Regardless of experience, however, applicants with
4-year college degrees have usually been provided a variety of standards
helpful in establishing training candidacy. As mentioned earlier, there was

"a period during which college graduates with records of superior academic

achievement wevre screened in terms of an aptitude-test-score standard that
was considerably below that designated for screening of thelr comparably
experienced and otherwise equally qualified colleagues. Also, a similar
policy prevailed at one time that pertained to all college graduates,
frrespective of academlc records. However, the greatest emphasis of
education as a selection factor was during 1971 and 1972 when applicants
with 4-year college degrees having at least | year of graduate work and 12
wonths of specialized ATC experience could be granted waivers of the
aptituda~test-screening phase and also be appointed to training at grade
5S-9 rather than G5-7 (24).

Throughout the history of the CAA and the FAA, education has received
notable consideration as a factor in the selection of ATCS trainsees.
However, virtually all the selection procedures relating to education except
those concerning records of superior academic achievement have pertained to

levels of education, or years of education completed. The types of college

studies (e.g., college courses, areas of major and minor study, etc.)
pursued by the applicants had generally rveceived little or no conslderation
(254). While relevant experience has usually been deemed more important than
education as a szlzction factor, applicants lacking qualtifying preentry
experience, but meeting other prerequisites, have generally been allowed to
substitute college education (as measured by years) for experience, in
accordance with diffarential rates prescribed for the various types of
experience. .

Although the selection procedures pertaining to education have variled
from time to time, they have consistently reflected an implied assumption
that success probabilities in ATC training and work tend to vary in
accordance with levels of education attained by personnel considered equally
quiliffed in otHer respects. Howaver, the belief that educational level is
indeced appropriate and valid for selection purposes had nc apparent research
base. To the contrary, various phases of early CAMI research (all data

based on trainees who entered ATCS training in the decade of the 1950's) on

ATCS selection in which level of education was included as a variable for
"peripheral study” in analyses relating to the validatfon of age,
preemployment experience, and aptitude-test performance indicated that the
training attrition rates of ATCS personnel tended to increase (rather than
decrease) in accordance with the preentry levels of education (14,20,22,49).
Several unpublished CAMI studies Involving trainees recruited during variocus
time periods had shown that college graduates generally had significantly
higher attrition rates than selecteas having either hlgh school diplomas
only or | yzar or less of college {24).
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Such findings, however, did not necessarily imply the need for
ceformulation of selection procedures relating te education. In fact, the
early findings could not be reliably interpreted because they were
uadoubtedly confounded by (unassessed) interaction effects of age,
experience, aptitudes, and other factors considered in the selection
process. Virtually all the e1rly (pre-1975) CAMI validation data pertaining
to education were darived in conjunction with research undertaken primarily
for other purposes. Some of the CAMI stulies in which level of education
had been Lncluded as a variable for ancillary study involved determination
of the coefficlents of correlation for the educational variable versus
Academy tralning-performance measures and other criteria (14,20,22,49,51).
Cetrtain phases of research also had included the determination and
comparison of attrition rates of ATCSs categorized in terms of educational
level (22). In none of these studies, however, were analyses conducted to
assess the effects of other selection factors on the validity of the
educational variables or the influence of the latter on the validities of
the former. Moreover, selection procedures baaring on education had _
traditionally included consideration of level only, and, due in part to tha
fact and the ready availability of data not requiring transposition, CAMT
fnvestigators invariably refrained from dealing with other aspects of
educat ion when conducting research undertaken primarily for other purposes.

Thus, a major study {(2%) specifically focused on education was
~ undertaken for three basic purposes: (1) to assess the validity of level of
. education as a selection factor, separately and in combination with other
factors officially considered in the selection of ATSS trainees: (i) to
! determine whether data and information relating to other aspects of
‘ education (e.g., recency, major courses of study, etec.) were sufficiently
related to training attrition-retention status to warrant consideration i{n
} the establishaent of eligibility ratings; aad, if so, {(111) to derive a set
[ of factor weights, reflecting their relative performance, for recommended
i o use in future revisions of the ATCS selection standards.
|
!
!
!
:

Series of analyses were conducted on data pertaining to 2,352 ATCS

recruits who entered the Academy basic training phase in 1969 (1,558 En

Route and 49% Terminal trainees). The study {2%) revealed all educational

variables, bath before and after consideration of effects assoclated with

age and other selection factors, to be negligibly and/or inversely related

) te success in ATCS training as defined by Academy graduation status and/or
. l o retention in the ATC éjstem 3 to 4 years following recrulitment (see Figure
i . 8)-

The 181 college graduates among the 2,352 recruits had a higher Acadeay
! attrition rate (30.9 percent) than any other subgroup, and 208 whose highest
! level of education was reflected by a GED certificate for high school had
' the next highest Academy attrition rate (4.5 percent), whereas the lowest
rate (18.0 percent) pertalned to 876 having high school diplomas #nly,
‘ followed closely by the rate of those having less than t full year of
¥ college (18.3 percent). Post-Academy (t.e., facility training) attrition
.  rates ranged from 16.3 to 26.5 percent and followed a somewhat similar
rank-order pattern (24).
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Figure 3. Retention raﬁes by . level of education and type of
rated pre-FAA aviation-related experience for
T i .

2,349 selectees who entered Academy basic tralning’
in En Route or Terminal ATC procedures during
1969.

Rates reflect proportious of ATCSs in each
subgroup who were still in FAA ATC work as of

January 1973 {{rom Cobb, Young, and Wizzutci, 1976,
: ref. 24).

Major courses of study listed by some 925 of 1,245 ATCS trainees who
attended college were found to have little potential for prediction of
training outcomes {24).

The aoverall reteation rate as of January t, 1973,
for the L,265 former college students was 56.7 percent.
‘. "~ the khasis of major studies, only those (N=l%l) majoring in the social
!' .

When categorized on
sclences were found to have a retention rate differing significantly from
that of the combined categorieg: Only 41.8 percent of the 14l socdal
science majors were still in FAA ATC wdbrt at the beginning of L9713.

Moreover, 53 recruits for whom major courses of college study were Judged as
E - being wore directly related to aviation than were the majors of all others
: : were found to have 3 retention rate of 56.6 pertent, only one-tenth of a
Pl point lower than that of the entire group of former college students.
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Summary. Thus, CAMI research through the mid~1970's found no
educational variable that evidenced a significant interaction effect on the
vatidities of other selection factors. In addition, all types of
aviation-related experience except ATC were found to be grossly unreliahle
for predictlion of training outcomes. These and other findings led Cobb,
Young, and Rizzuti (24) to suggest that candidacy for ATCS training should
be restricted to aptitude-screened applicants no oldir than 30 and that it
would alsc be advisable to discontinue the award of credit points toward
eligibility for all types of education andfor preentry experience cxcept ATC
experience.

Sex as a Factor in Performance and Attrition

While it had long been a goveramental policy to provide equal
employment opportunity {n the Federal service to all persons, regardless of
race, color, religion, national origin, or sex, 3 major emphasis on this
policy was contained in Executive Order 114798 issued in August 1959, wherein
the head of each department and agency was directed to “"establish and
maintain an affirmative prograr of equal employment opportunity” to
eliminare all remaining vestiges of discriminatory practices. Based on the
FAA's interest and participation in the overall program to eliminate sex as
a discriminating factor in the selection of new Federal employees, a

 comparative study of female and male ATCS trainees was undertaken (20). The

study was also prompted by the fact that women had never reprasented more
than a very small proportion of all personnel directly involved in alr
traffic management. Since experience is heavily waighted in establishing an
applicant’s eligibility rating, the "best qualified” by normal standards are
usually male veterans with experience in military ATC work or as pilots
(13,14,5456,49,50). Tt was therefore contemplated by Cobb {n the early 1970's
that comparative analyses of the various types of data available for groups

‘of female and male trainees wouldﬂyietd.findiugs‘of value to cthe . FAA Lo dts

formulation of future recrultment, selection, and training programs.

As part of his comprehensive research program (18,19), Cobb and his
associates had administered various aptitude tests, on an experimental
basis, to all but three of the successive facoming classes of the Academy’s
basic training courses in Terminal, En Route, and FS55 wotrk during a 17-month
period {Yovembevr 20, 1963, through March 27, 1970). -GAMT was provided a
report on each trainee at time of entry into the Academy, reflecring types
and amounts of preemployment experience, facility assignment, the over:ll
eligibility rating (used for selection pucrposes), pay grade, and other
information; the repart on each trainee who too% the operational CSC ATC
test battery also included all part scores and the composite measure of
performance. : a

Although participaticn in the experimental testing program was not
mandatory, few declined to take part {20). Only %10 (10.7 percent) of the
3,843 trainees were not examined, and the majority of the %10 were in
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classes for which testing sessions were canceled in order to avoid holiday
travel conflicts. Generally, sach group was examined on the day of arrival
at the Academy. No more than 3 hours could be allocated for each testing
session, and adherence to tralning schedules precluded more than one session
per class or group. Inasmuch as the overall project specified that the
poteatial of many different typzs of tests be explored as predictors of
training performance, the groups of tests selected for experimeatal
administration were {ntesmtionally varfed. At least 1 week, aad sorztimes 2,
intervened between incomifig groups. Sach group was administered only five
to seven instruments, but periodic modification of the battery ultimately
resulted in the collec:isn of response data on samples of different sizes

for 36 different tests or subtests; these yiclded %! performance measures
{20).

The study compared age, education, pre-FAA experisnce, aptitudes,
training-course performance measures, and post-Academy attrition rates of
the 83 women who enteved basic ATC training at the FAA Academy during the
L7-month pericd with those of various samples of the 3,760 males who eatered
training during the same perlod. The study (20) revealed no significant
differences between the means of the female and male tr.inees with respect
to age and educational level. When samples of the 33 women were compatred
with samples of male trainees in terms of performance on 3% different
apptitude tests, only four mean differences, all of which favored the women,
proved statistically significamt. Oaly 45.8 percent of the 353 women had |

"pre~FAX ATC-related experiencé, while such experience was possessed by 63.9

perceat of a sample of 793 men; the difference was statistically
significant (p < .0l). The means of the training coutse grade averages of
the two groups differed by only three-tenths of one point, and there was no
significant difference between the Academy attrition rate of 20.5 percent
for the women and 23.2 percent for the 799 men. However, the groups
differed markedly with respect to post-Academy attrition rates; 48.5
parcent of the 56 women who completed Academy basic training were wo longer

"in the air traffic management system as of December 1971, whereas only 22.5

perceat of the 513 men (within the sample of 798) who graduated from the
Academy were subsequently attrited (20).

These attrition rates, which showed (1) no sex differences in the
proportion of trainees who completed FAA Academy training, but (i1} a
percentage of women who-subsequently lefc ATC work that was over twice that
of male gradustes, led to several studies of sex differences in job
attitudes and attrition rvates {38,39,43). 1an one of these, the 56 women who
entered the Academy between December 1258 and November 1970, and who were no
longer with the FAA as of June 1972, were matched on several variables with
male attritions who had eatered the Academy at the same time. Reasons for
attrition were cobtained from job-exit forms, telephone interviews, and a
questionnaire. The wajority of trainee attritions could be accounted for by
three veasons: training difficulty or Failure, family, and other
employment. The category that accounted for most of the difference ip
attrition rates between the sexes was family-celated (marriage, children)

rartrition cited by about one-third of the women, a finding that agrees with

results of other studies of different occupational groups (39).
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Summary. CAML stiidies on sex as a factor in Academy performance have
shown, for the relatfvely small proportion of women entering ATCS tralning
around 1970, no differences from men in age, educational level, genetral
aptitude factors, Acadeny tralning performance, and Academy attrition rates.
However, significantly fewer women had prior ATC-related experience, and a
significantly higher proportion of wonen attrited before reaching the full
performance level. The difference between the sexes in reasons for '
attritlion was mostly due to family-related reasons for women.

Research gg.Militagz_ATCS Trainees

CAMI has had a long-standing interest {e the selection and trailning of
military ATCSs based in the fact that an applicant pool of former military
controllers has always represented a prime source for the selection of FAA
ATCS trainees. Aside from other reasons, these recruiting practices have
prompted the FAA to maintain some awareness of the effectiveness of the
controller selection-and-training programs in the U.S. Air Force, Army,
Navy, and Marine Corps (17).

Plans for the first of the two CAMI tnvestigations regarding military
ATCS trainees were initially conceived in 1955, when representatives of the
Glyaco Naval Air Statiom, Georgla, visited CAMI for {ndoctrination regarding
the underlying research, development, and effectiveness of aptitude testing
and other procedures used in the ascreening and selection of applicants for
FAA ATCS training. Waval officials subsequently discussed the possibiltity
of being permitted the use of the oparational battery of CSC tests for
experimental administration and validation at Giynco. Although a number of
policy reasons precluded this approach, Cobb suggested an alternate plan,
subsequently accepted, involving the seven commercially published tests that
had been validated in previous research with FAA trainees (17). After
completion of the Glynco study (15), officials of ¥eesler Alr Force Base,
Mississippl, asked that a paraliel study be conducted on ‘Samples of ALf-
Force and Army ATC trainees.

The selection of tests for validation at the twoe training facilities
was predicated on the findings that CAMI had obtained in previous regearch
with FAA ATCS trainees. As mentioned earlier, a total of efight non-CSC
fnstruments {seven commevcially published tests and the Air Traffic Problems
test), had been identified as yielding a number of different and valid
composite measures for predibtion of FAA ATCS performance criteria. Each
composite score validated at a statistically significant level for
prediction of the training measures. Inasmuch as the Air Traffic Prcblems
test was subsequently designated as a CSC test, existing policies precluded
its release for experimental use with military tratnees. It was assumed
that the remaining seven tests would constitute an appropriate battery for
experimental studies Involving military ATCS trainees (17).

Although two of the seven commercially published tests which were
experimentally administered to the milirary ATCS training schools
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consistently failed to correlate ar statistically significant levels with
the training-parformance measures of every group (CTYMM Analogles and CTMM
Coins), composite scores based on the entire seven-test battery correlated
with the academic plus laboratory grades of every group at somewhat higher..-
levels than any of the measures tased on combinatlons of test scores. Yet,
in every instance, the validity of the “commercial seven-test composite”
score was closely approximated by that of a composite measure reflecting
performance on DAT Space R=lations, DAT Numerical Ability, DAT Abstract
Reasoning, and CTMM Inference (17).

Composite scores of both types correlated with the training-course
performance measures significantly batter than did the Afr Force's General
Aptitude Index {GL) and the Marine Corps’ Military Screening and
Classification (MSC) test score, and at about the same level as the aptitude
screening measures used by the Army and Navy. Despite the high degree of
comparability between the validities of each experimental composite and the
HSC scores of the Army and Navy trainees, the results of multiple
correlational analyses indicated that the experimental measures for these
trainees, as well as for the airmen and marines, could have been used in
combination with the YSC scores to attain some degree of improvement in the
vespective ATCS selection programs (17). However, the benefits stemning
from such a procedure would have been considerably less for the Army and
Navy than for the ALr Force and Marine Corps. Moreaver, while these studies
were undertaken to determine the effectiveness with which various
experimentally derived aptitude test measures might be used to improve
military ATCS tralnee selection procedures, the most 1mportant finding was
that the screening potential of existing MSC aptitude-test scores could be
more fully exploited to achieve that end (17). For reasons unknown, but
perhaps due to recruiting demands, 15.5 pzrcent of the Navy trainees, 14.3
percent of those in the Alr Force, about 5 percent of the Army selectees,
and one Marine were assigned to military ATCS training even though their MSC
scores were below the normally prescribed min{mum (which was 110 on the

~ different test batteries empleyed by t¥é Army, Navy, and Marine Corps, snd
65 in terms of the Air Force GI). About %2 perceant of the 138 men selected
from these lower MSC-score categories either falled or marginally passed
their training courses compared with 18.2 percent of the other 1,085
military ATCS tralnees involved in the study. Moreover, other findings
suggested that the recommended aptitude-screening standards could be rafised
by several points to increase their effectivenesss. For example, MSC scores
of less than W15 reflected the aptitude levels of 23% Ardy, Navy, and Marine
trainees, and 5t airmen possessed a GI score of less than 70. Over %0
percent of these 285 students either Yailed or marglonally passed training,
whereas only L5 percent of the remaining 738 did so. The initial screenout,
or disqualification, of every trafnee having either an HSC score of less
than 115 or a GI score under 70 would have rendered the commercial composite
measures virtually useless for secondary screening purposes (17).

Thus, on the basis of these results, Cobb (17) concluded that the Army,
Navy, Air Force, and Marine Corps had the capability, i desired or ;
required, of upgrading their screening of ATCS personnel without new or

s i e
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additional tests, by establishing higher minimum MSC vequirements. Any
changes in the mititary requirements would be of direct interest to the FAA
since the agency has and will probably continue to select significant
proportions of its ATCS trainees from among those applicants who have
pre-FAA ATC experience and who alsa are able to qualify on the CSC ATC
Aptitude Screening Test battery. At the present tiue, 210 is the minimum
passing score on the battery. Such a screening standard (roughly equivalent
to an MSC score of 125 and a GI score between 75 and 80) reflects a high
degree of gelectivity, such that numerous unpublished studies by Cobb had
demonstrated that a downwaré revision in the aptitude-test screening
standard of 10 to L5 score points {but no more than 20) was feasible and
should be considered if the recruitment of personnel for FAA training ever
reached a critical stage (17). On the basis of the results obtained in this
study and those of previous {nvestigations, Cobb (17) predicted that
approximately one~half of the mititary trainees selected under these
military ATCS #election standards would have been able to meetl then-current
(L971) FAA aptitude screening requirements; only about one-third of the
FAA's applicant population prior to 1964 would have been able to do so.
Motreover, Lf militacy cutoff scores were raised, for any reason, from
then—-present {1971) levels to MSC scores of Li5 and to G1 scores of 70,
approximately rwo-thirds of the military contvollers who qualified at those
levels would qualify on the FAA's aptitude screening battery (7).

Summary. CAMI research on military ATCS selection procedures produced
two major findings: {1) The same commercially available aptitude tests used
" {n the development of the FAA aptitude screenlng tests were valid for -
predicting training “success for military trainees and, {f added to existing
military tests, would improve predictions _and (11) the effectiveness of
mflitary selection could be improved simply by increasing sinimun cutoff
scores on existing military screening tests. as a byproduct of this
regearch, Cobb was able to outline the relationship between military
selection/training procedures and the screening and eatty of ex-military
personnel into the FAA ATCS program.. .

Research on Alternative Aptitude Screening Measures

The early research in which six CSC tests were {nitially validated also
yielded apprgciable.validities for a number of other C5C tests and several
commercially published, copyrighted instruments. The iatter group included
goveral tests that apparently involved a speeded perceptual-dlscriminatton
factor and some that pertained to either coding skills, comprehension, rapid
integration or processing of i{nformation, or memory (19). Although none of
these tests appeared in the final group that the multiple vegression
analyses tndicated most useful for selection purposes, the results led Cobb
and Mathews (19) to suspect that the instruments ware measuring Important
ATC-related aptitudes, albeit tnadequstelj. Such findings, supplemented by
those obtained for a number of different spatlal tests, were interpreted as
11lustrating the need for development of tests “rallored” to fit the ATCS
selection purpose more precisely. ’
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The Directional Headings Test. While none of the various spattlal tests
included in CAMI's numerous expecrimental batteries had failed to vzlidate at
statistically significant levels, the validities of each had generally been
much more variable from sample to sample than for nonspatial tests.
Parenthetically, this also applies to CSC Booklet 5L of the oparational
screening battery. Cobb had concluded early on that a "visual imagery” type
of speeded spatial atility was a major determinant of ATCS performance but
was unable to locate an instrument fully appropriate in this respect. The
develcpment of a special test, the complexity of which would have required a
major research effort, was not undertaken during the 1960's due to other
research commitments having higher priorities (19).

However, early in 1970, the Directional Headings Test (DHT) was under
“in house” development and experimental validatfon by Cobb on the basis that
the aptitude screening process might be further improved through more
adequate assessment of the applicants' speeded perceptual-discrimination and
coding {or decoding) skills. 1In conceiving the type of task ultimately
embodied in Part T of the DHT, initlal efforts focused on the use of
diagrams simulating a navigational compass. However, the pictorial approach
wasg abandoned on the hypothesis that Lf the data pertinent to the solution
of each problem were presented Iin a different format, such as described
below, the test would bé more difficult and therefore provide better
opportunity for individual differentiation (19).

The DHT was a three-part test {in the final form, Part Il was dropped)
in which the examinee is allewed a total of only 30 seconds for the solution
of 50 itema, or problems, of each part (19). 1In each problem, the examinee
is presznted ome, two, or three "birs” of information relating to the
cardinal points on a mariner’'s compass. For example, the letter "N,” the
symbol "A,” and the notation "380" each denote "North.” Similarly, the
letter "€, the symbol “>," and “090,"” elther separately or in combination,
denote "East.” Other letters, symbols, and degcees correspond to “South™ and
"West.” In Part T of the test, the.examinee must rapldly interprer and
collate the bits of presented information i{n order to ascertain whether the
data are of a conflicting aature and, Lf not conflicting, then determine the
directional heading to which they correspond: In Part 11, the examinee must
determine the exact opposite of the heading: and, in Part I1I, the examinee
must ascertain the exact opposite of the directicnal heading vhile belng
subjected to aural distraction. In each ltem of Form A, the hits of
tniormation are followed by one of five questions: “North?,” "East?,”
"Sguth?,” “"West?,” or "Conflict?.” Two response categories arve offered,
“Yes” or "No.” Approximately one-fourth of the items preseat “conflictinz”
data. For example, if the letter "S" were presented in an ftem of Part 1
with the symbol ">" and/or "270" and Lf.the question were “Conflict?,” a
correct answer would be indicated by marking the space under "Yes."” On the
other hand, the same conflicting data presented with “West?” (or "North?,”
“East?,” or "South?”) would warrant a "No” answer. &

The first preliminary version of the test consisted of only one part,'
with the task being essentially the same for all 50 iteas (19). Small
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groups of Academy ATCS trainees were examined with the instrument and,
although no validaticn analyses were possible at that time, considerable
range and variance were found in the distribution of scores. Moreover,
during test sessions, some individuals In every group appeared to become
rather confused, or frustrated, when confroanted with those items in which
=conflicting” bits of information were presented and alsc hesitant in
marking either “Yes” or "No" to many of those items where the questioned
direction (e.g., “North?") failed to conform to the heading indicated by the
data provided. When the CSC ATC battery was being validated some B years
earlier, reactions of much the same type had been noted for many of the
trainees during their assessment with CSC 135, Following Oral Directions.
Inasmuch as CSC 135 proved to be one of the most valid components of the
screening battery, Cobb hypothesized that many of the trainees who had
performed poorly on the instrument might have done so because they had a
"low frustration tolerance level.” Although the latter phrase and the
hypothesis to which Lt alludes were rather loosely formulated, they grossly
reflected the reasoning that led to the development of Parts IT and ILL of
the DHT (1L9). :

As mentioned earlier, DHT Part 11 {s similar to Part I except that in
each item the examinee is asked whether a specified direction represents the
direct opposite of the heading (19). Part LIT is li%e Part 11 but the
examinee is subjected to possible distraction by the aural presentation of
the randomly arranged words, “West,” "South,” “East,” "North,” and
“Conflict.” The resulting three-part instrument, in which the examinees were
offered no response categories other than "Yes” or “No,"” was designated as
CAMI Directional Headings Test~—Foram A.

An alternate version of the test, Form B, was eventually developad; it
offered five response categories (19). 1In each item of the latter, the
“bits® of information are presented in the same manner as in Form A but the
"question element” does not appear and the examinee merely indicates the
answer he or sha deems correct by marking a response space under one. of the.

' five columns labeled, “East,” "South,” "West,” "North,” and "Conflict.”

Form A of the DHT was administered by Cobb and Mathews {19) on an
experimental basis to a tctal of 586 students as they enrolled at the FAA
Academy from January 20, 1970, through March 13, 1970, in either the basic
En Route or Terminal training course. Form B was administered on a similar
basis to 199 trainees, all of whom entered the En Route:zourse on March 27,
1970. The vast majority.of the 785 tralnees examined with either Form A or
Form B were new hirees and none possecied an FAA ATCS certificate; most had
been selected for training on the basis of competitive ratings Erom among
candidates who met excepticnally high qualifying standards in terms of
operational aptitude test screeniag scores andfor evaluations of pre-FAA
experlence. Cespite these prescreening effects, the DHT scores correlated
.41 with an overall measure of training performance. Moteover, oVer %4 .
percent of the L5 examinees who failed the training course scored no higher
than 29 on the DHT, whereas over 85 percent of the graduates scored 30 or
higher. Reliability of the instrument, as determined by correlating the
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scores based on even—numbered items versus scores based on odd-nuwmbered
items, was .93, The DHT was made available to EPA, the private company that
was performing an ATCS selection astudy for the FAA as mentioned earlier, In
their final report (%1) based on samples of lourneyman controllers with 3-10
years of experience, EPA researchers noted the effectiveness of the DHT in
predicting job success by citing it as one of the best of the large numbers
of aptitude tests they evaluated. Thus the promising OHT findings obtained

. by Cobb and Mathews (19) with ATCS trainees wer~ independently confirmed

with a different group of journeyman controllers.

Based on the above findings the DHT has been included in current efforts
to develop a new ATCS screening battery (5). The test has shown good predict-
ability, but in its present highly speeded form is not amenable to ordinary OPM
national testing procedures (5). Efforts, perhaps, should be directed toward
altering the DHT to a usable form or incorporating it in another instrument.

The Multiple Task Performance Battery. While the CSC ATC test hattery
does an efficient job of identifying those individuals who possess the
"elemental” skills and knowledge necessary to becoming a satisfactory
controller, it does not measure a particular kind of ability that may be
sald to be a defining characteristic of a good controller--the abiiicy to
perform several different tasks simultaneously (1l). Thus, undoubtedly 2
nunber of trainees are eliminated from the ATCS training program, not
because these trainees lack information in the academic sense, but because
of an apparent deficlency in their skill at the concurrent, time-shared
performance of a variety of tasks, viz, they canrot put the information
togethet and perform satisfactorily. 1If this is true (and Lt is a widely
held belief among FAA Academy {nstructors), then a technique that provides
an objective, reliable index of the ability of an applicant to rime-share
meltiple tasks of relevance to the job of an ATCS would be of value as an °
adjunct to the existing selectlon devices {l1).

During the period from May 1970 to January 1971, exploratory atudfies
were carried out by Chiles and his coworkers to exaamine the potential
usefulness of a performance weasurement device as s predictor of the future
performance of ATCSs. Five groups totaling 229 ATCS trainees were tested on
the CAML Multiple Task Performance Battery (MTPB), and the predictor scores
that were derived from the performance battery were correlated agalnst a
eriterfon provided by FAA Academy instructors (l1). '

The MTPB was orlginally designed for the Alr Force as a device for use
in research on complex performance of the acrt demanded of asircrew personnel
(t0). The elements of the MIPB were selected to provide objective meagsures
of "psychological or behavioral functions” of relevance to Afr Force

- operations. The functions measured by the MIPB include monitoring,

information processing, mental arithmetic, visual discrimination, and
jnterindividual interaction in the execution of procedures (see Figure 9).
These fun-tions would appear to be relevant not only to alrcrew activities
but to complex jobs fn general and to the job of the ATCS in particular.
Moreover, the tasks, as routinely used over a number of years, have been
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Figure 7. The CAML Multiple Task Performance Battery. The
upper photograph (A) depicts the console used in
the studies discussed in this feport, and the
lower photograph (B) shows the curreat version of
the test. 42



