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~~~~ Abstract
• 1rhis longitudinal study of 2 ,352 air traffic control specialist recruits (1,858 En
Route and 494 Terminal) whc entered the FAA Academy basic training phEse in 1969
examined the validity of educational level, recency of education, and major areas of

• 
‘ • college study for the prediction of success in air traffic control (ATC) training.

(defined by Academy gradu tio~~a-tatue.andj~rre~~ntion in FAA ATC work 3 to 4 ear~
• after Academy training All educational variables~~~ t?rbe • n . a ter consi era—

tion of age effects and pre—PAA experience, were found tc be regligibly and/or
inversely related to ATC success~~ T1IO 181 college graduates had the highest Academy• 

~• attrition rate (30.9 percent~~.Jf~l1owed by the 208 nongraduates of ‘tigh school (24.5
percent) whe’eas the loves attrition rate (18.0 percent) pertained to the 876 sub—
jects havin igh school. diplomas only. Pcst—Academy rates fol lowed a similar

• pattern oliege majors listed by 925 of the 1 ,265 recruits who attended college
• revealed little potential for prediction of ATC success; even those 53 recruits whose• majors were judged to be aviation related had a retention rate of only 56.6 percent

compared to the 56.7 percent retention rate of all recruits indicating college work.
None of the ~~ication variables had a significant interaction effect on the validities
of other selection factors. Moreover, all types of aviation—related experience
except ATC were found to be unreliable for prediction of training outcomes.k Other
findings clearly illustrated that candidacy for ATCS training should he res~~~ctedto aptitude—screened applicants no older th~.n 30 and that a case can be made~for

• discontinuing the awarding of credit points toward eligibility for all types ~fpreentry experience except air traffic control.~
• .~ 17 . Key W.,d, lB. Di.*ibution Stoteo .,,t
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Fp
EDUCATION AS A FACTOR IN TIlE SELECTION OF

AIR TRAFFIC CONTROLLER TRAINEES

L IntreduefloL Several previons studiesh b d l o lz bs hi foensing
• Aviation safety is the prime mission of the on the validation of other selection factors but

Federal Aviation Administration (FAA), This including “level of education” as a variable for
mission entails responsibility for the safe and J)6~97)k~1~51 8tU(Iy have yielded findings (dis-

efficient utilization of the Nation’s airspace. To cussed in the next section of this report) that

facilitate accomplishment of this mission, the suggest, yet fail to demonstrate conclusively,
that the existing educational standards are in

FAA maintains a complex system of air navi- need of revision. Despite the unavailability of
• gation and air traffic control (ATC) officiall y detailed information concerning the educational

referred to as the National Airspace System backgrounds of ATCS trainees, the present study
(NAS). The overall effectiveness of the system was undertaken on the assumption that analyses
is contingent on the proficiency of personnel and more comprehensive than those accomplished in
the equipment they use in performance of their the earlier studies would produce results indicat-
tasks. While the services of personnel in every ing whether the existing educational standards
occupational specialty are important, none are are validly serving their purpose and, if not., the
more critical to the FAA’s mission than those nature and extent of revisioi~s having the
rendered by air traffic control specialists greatest potential for enhancem ent of the selec-

(ATCS). Controllers not only outnumber all tion Process.
other FAA employees but also bear direct re- Throughbut the history of the FAA, appli-

cants for ATCS training have been provided asponsibility for the safe, orderly, and expeditious variety of optional, or alternate, m ethods (i.e..
flow of air traffic. For these reasons, there has various sets of qualification standards) from
never been a period of laxity in the search for which to choose when seeking to establish their
progressively improved methods of ATCS selec- candidacy. This being so, it would be difficult.
tion and training, to full y understand the rationale underlying the

The present report pertains to a study under- planning of the current study or achieve a mean-

• taken in connection with the FAA’s continuing ingful interpretation of the findings obtained
efforts to develop increasingly more effective without fi rst considering the extent to which
procedures of screening and selecting personnel other factors, separately and in combination with
for controller training. More specifical ly, this education, have served as determinants in the

• investigation was conducted to determine the cx- selection of ATCS-trainee personnel.
• tent to which the probabilities of ATC success A. A TOS Selection and Recruiting Hi~tory.

(as defined by training performance measures Numerous revisions have been made during the
and also retention status in control work several past 15 years in the methods and standards em-
years subsequent to recruitment) might vary in ployed in the sceening and selection of personnel
accordance with the educational backgrounds of for ATCS training. However. some of the selec-
trainees having various types of preentry experi - tion procedures, and particularly those relating
ence and differential aptitude-test-screening to education , are remarkably similar to those of
scores. the past..

1
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Current eligibility standards for ATCS train- mitting the establishment of an optional early
~ ing prescribe that an applicant (1) be no older retirement program for controllers and also the

than 30, (2) hold a high school diploma or be imposition of an upper age limit of 30 in the
able to show evidence (e.g., General Education recruitment of controller trainees. The latter

•t Development, or G.E.D., certificate) of educe - standard, as well as the early retirement pro-
~~: tion, abilities, and/or skills deemed comparable gram, have been in effect since April 1973.
~~
;. with those of most high school graduates, (3) Implementation of the standard precluding

~ satisfactorily pass a rigid medical examination, the training eligibility of any applicant older
~~ which includes screening for personality abnor- than 30 has been viewed by many within the
~ malities, and (4) achieve a composite raw score FAA as representing the most significant step

no lower than 210 on a Civil Service Commis- ever taken to improve the selection process. This
sion (CSC) battery of six aptitude tests. The belief stems from consideration of findings ob-
test battery is designed to assess a candidate’s tam ed in a number of CAMI studies. Due to

~ 
aptitudes for learning the types of tasks involved the standards prescribed for evaluating and
in control work. The composite measure of apti- weighting various types of aviation-related ex- J

~ tudes is converted to a percentile score, with 210 perience as a selection factor, relatively high
corresponding to a minimally qualifying per- proportions of the selectees who established their

• 

~~
. centile score of 70, which is then supplemented candidacy ratings during periods preceding im-

• by credit points reflecting evaluations of pre- position of the age limitation were more than •

~ employment experience and education to derive 30 years old, including appreciable percentages
• ~4 the- applicant’s overall eligibility rati ng. in their forties and some who were more than

During the last 15 years, the FAA Civil Aero- 50. However, the followup studies of groups
• medical Institute (CAMI) has accomplished a recruited during 1960 to 1971 always revealed

great deal of research bearing on the validation significant inverse relationships between train-
~ of age, preentry work experience, education, and ing-entry age and training performance mess-

aptitude-test measures as ATCS selection ures.4 The effects of age pervaded all
~ factors.~-’ Certain standards among those cur- experience subgroups, indicating the need for

rently employed in the selection of trainees, and establishment of a standard to preclude qualifies-
also some of the selection standards of the past, tion and selection of older applicants, regardless

• were formulated on the basis of findings obtained of their experience backgrounds.’° Moreover,
in various CAM! studies (some of which went z’esearch~~ has also demonstrated that the job
unpublished due to the few researchers involved proficiency of full-performance-level (FPL)
and the need to pursue other high priority re- ATCS’s, or journeyman-level controllers, gen-
search). erally tends to decline progressively after age 40.

1. Age. Perhaps the most important of the Such findings retrospectively attest to the validity •• 
~ CAM! studies were those that demonstrated the of the FAA’s current policy of recruiting only

effects of age on training and job performance. relatively young personnel for ATCS t raining.
A series of investigations, dating back to 1961, 2. Aviation-related experience. Throughout
indicated that the training attrition rates of the history of the FAA and that of its prede-
groups of subjects of age 31 and older were gen- cessor organization, the Civil Aeronautics Ad-
erally two to three times higher than those of ministration (CAA), ATCS selection programs
the younger trainees.’ 8 10 14 18 II Other studies in have included standards predicated on the phil-
which experimental ratings of job performance osophy that almost any type of aviation-related
were collected on jou rney-level ATCS’s from experience should be of value for predication of
both their supervisors and their peers revealed success in ATC training and work. Inasmuch
that. the mean performance ratings of controllers as previous experience in air traffic control
within every age category beyond 40 were signif- (usually acquired in military service) has
icantly lower than those of the younger sub- always been considered of paramount importance.

~ groups.4” ‘4 Such findings played a decisive standards have invariably prescribed that it be
role in obtaining congressional legislation per- heavily weighted, directly or indirectl y, as a

2
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selection factor. Other types of aviation ex- representing “years of pilot experience,” “logged
perionce traditionally regarded as important, but hours,” and “pilot ratings” were nonetheless
generally weighted more moderately than prior found to be in either the low negative range or
ATC work, include experience (military or very low positive range. Such findings have
civilian) as an aircraft pilot , a navigator, a com- prompted a committee, which the FAA Adinin-
munications expert, a radar surveillance spe- istrator established in late 1974 to ascertain
cialist, and a flight dispatcher. Prior to imple- methods of improving the ATCS selection and

• mentation of mandatory aptitude-test screening training programs, to recommend that selection
~
.. procedures in 1964 (and exclusive of brief trial procedures be revised to preclude consideration

periods for procedures resulting in the selection of any typo of preemployment experience except
of relatively few trainees), the eligibility ratings that directly involving air traffic control. Such
of medically qualified ATCS applicants were de- a recommendation, however, runs counter to the

~ termined primarily on the basis of assessments CSC’s traditional policy of evaluating virtually
of aviation-related experience and education, all types of preemployment experience in the

Briefly stated, selection programs have always selection of personnel for ,almost any occupa-
been formulated to result in the recruitment of tional specialty within the Federal service. If
as many controller trainees as possible from ap- the CSC expresses unwillingness to approve the j
plicants who, in addition to other qualifications, proposed change, the FAA should nonetheless
possessed previous ATC experience. The appro- press vigorously for changes whereby aviation
priateness of this policy has been repeatedly con- experience other than ATC would be very con-
firmed by the results of CAMI followup study servatively weighted in the selection process.
of personnel who entered ATCS training during 3. Development of aptitude-test screening pro-

• • the decade ending in 1970. Unfortunately, cedures. ATCS selection procedures prior to
however, the manpower pool of former military 1964 generally involved no formal assessment of
controllers has progressively diminished during the aptitudes or mental abilities of applicants.

• the past 15 years and the FAA has therefore The battery of tests used in the screening of
• recruited increasingly greater proportions of its most. applicants since that time was implemented

• 1 ATCS trainees from candidates having other on the basis of findings obtained in CAM! cx-
aviation backgrounds and also from those hay- perimental-testing-and-followup research on per-
ing no aviation experience of any type—but who sonnel recruited during 1962 and 1963. In that

• qualified on the basis of aptitude-test measures research, the six tests that now compose the CSC
and assessments of education. ATC Aptitude Test Battery were identified from

• Although CAM! followup studies have pro- among 27 experimentally administered instru-
vided ample evidence attesting to the validity of ments as yielding the best. composite measure
ATC experience as a selection variable, the same of aptitudes for prediction of performance in the
studies have indicated all other types of aviation Academy’s basic training courses in En Route

‘V
.

experience (e.g., pilot, navigator, air defense and Terminal ATC procedures.
surveillance, etc.) to be virtually worthless for ‘rim iii tests were administered to 893 sub-
prediction of training outcomes or retention in jects as they enrolled in the Academy training
FAA ATCS work several years subsequent ~~ courser It was later found that 271 of the 893
recruitment.4 9 ’0 ” 1  More important, variables were attrited during the basic training phase.
reflecting experience in aviation-related ~~~~ ~~~~~ the test perfurmance data of the Academy

• other than ATC (and also in fields unrelated to 
~~~4~iates and attritions were compared. results.• I aviation ) were frequently found to correlate in-

• versely (sometimes at. statistically significant clearly indicated that the best. point on the score

• particularly true with respect to aircraft-p ilot tween 189 and 190. Scores of 190 or higher were

r 

levels) with the criterion variables. This was distribution for differentiation purposes was be-

experience. Moreover, when statistical proce.. achieved by 489 subjects, representing 54.8 per-
dures were employed to theoretically nullif y the cent. of the entire validation sample. The 489
effect of age, the validity coefficient s of variables included 400 (64.3 percent) of the 622 graduates

• 8
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and only 89 (82.8 percent) of the 271 who failed available until October 1963. By that time,
to successfully complete the initial training phase. CAM! had collected post-Academy training pro-

• Although 404 (45.2 percent of the 893) scored gress information, experimental ratings of job
189 or lower, the 404 included 182 (67.2 percent) performance, and other data for several hundred
of the 271 attritions and 222 (35.7 percent) of of the examinees who had successfully completed
the 622 Academy graduates. their basic training course some 12 to 18 months

Operational use of the battery, however, was earlier.
initiated long before validation results became A series of validation analyses completed

• available for the entire group of 893 subjects. shortly thereafter yielded findings of timely in-
An earlier analysis, in which, the aptitude test terest to officials seeking to improve ATCS selcc-
scores of the first 302 examinees were validated tion. Perhaps the most important of the analyses
against the Academy training criteria, yielded was that which, as mentioned earlier, revealed
findings (highly similar to those later obtained that about two-thirds of the 271 Academy attri-
for the complete sample) that prompted CSC tions among the 893 experimentally examined
and FAA officials to authorize use of the battery, subjects scored no higher than 189 on the CSC
beginning in July 1962, in the screening of only battery, whereas a similar proportion of the 622
those applicants unable to establish training graduates scored 190 or higher. In another

• eligibility in terms of the normally prescribed analysis based on the entire sample, statistically
• qualification standards (i.e., qualifications with significant (p<.OS) correlations were obtained

respect to aviation-related experience and/or edu- between the aptitude test variable and most of
cation). Several thousand such applicants were the Academy training-performance measures
operationally examined with the battery during (i.e., grades). However, when dealing with data
the following 18 months and, although about of the Academy graduates only, the aptitude-
half of them established training eligibility by test scores (particularly those above 210) proved
achieving raw composite scores of 190 or higher very unreliable for prediction of Academy train-
(i.e., percentile scores of 70 or better), very few ing performance or promotions, ratings of job
were selected. Candidates qualifying on the performance, and/or attrition-retention status
basis of previous ATC work and other aviation during the first 12 to 18 months of facility train-

• experience generally attained higher overall CSC ing. Yet, the latter findings were of the general
eligibility ratings than those screened with the type expected because the deletion of data for
battery. Moreover, training quotas continued the Academy attritions, the majority of whom

• to decline and were usually met by selecting were low-aptitude subjects, resulted in an attenu-
candidates having CSC ratings no lower than 90. at ed distribution of test scores.
To attain a percentile rating of 90, an applicant Entry age proved to be inversely related to
having insufficient ATC-related experience to both the aptitude-test variable and ‘the criterion
qualify for any credit points was required to measures.’ Some 668 (74.8 percent) of the 893

• achieve an exceptionally high aptitude test score examinees were no older than 80 and the remain-
of 257. Aptitude-screened subjects were, there- ing 225 were almost equally distributed among
fore, seldom able to effectively compete for the the age brackets “31—35,” “36—40,” and “41 and
available training positions. In fact, most of the older.” Although only 148 of the 668 youngest
relatively few aptitude-screened candidates Se- subjects were Academy attritions, 63.5 percent
lected for training prior to January 1964 poe- (N~~94) of the 148 scored 189 or lower on the
sessed at least some ATC-related experience CSC test battery, compared to 85.8 percent
that, although insufficient for exemption of the (N 186) of the 520 youngest graduates. Sub-
test screening requirement, warranted credit jects of the successively older age brackets had
points to supplement ratings reflecting excellent, progressively higher Academy attrition rates and
levels of performance on the test battery. lower mean scores on the test battery. Almost

Academy training performance records for the 78 percent (N 59) of the 76 trainees aged 41
last of the 893 subjects examined with the CSC and older (many of whom were military retirees
test battery for research purposes only were not with lengthy ATC experience) failed to success-

~ 
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fully complete Academy training and only 22 warranted use of either of the two lower test-
(87.8 percent) of the 59 attained test scores of score screening standards to derive his/her over- • 

-

190 or higher, including 9 with scores of 210 and all eligibility rating. Inasmuch as the majority
higher. of the applicants possessed aviation experience

After viewing the results of the validation of some sort, the dual consideration of that cx-
analyses, selection officials decided that the CSC perience in the qualification process enabled them
battery should be used in the screening of all to establish training candidacy in far greater
applicants, beginning in January 1964. They numbers, and generally with higher eligibility
considered the battery to have great potential for ratings, than those with nonaviation back-
the screenout of’ applicants who, should they be grounds.
recruited, would most likely fail the basic train- The relatively high aptitude-test-score screen-
ing phase solely because of low-level aptitudes. ing standards of 210, 225, and 240 (for each of
They did not advocate use of the test scores for the training options) remained in effect from
prediction of differential levels of training per- January 1964 until August 1968, resulting in
formance ; to have done so would have implied the screenout of more than half the applicants.
limited interest in developing the best possible However, no shortage of qualified candidates
test-performance screening standards. developed. Due to continuing budgetary limits-

• 4. Revised aptitude-screening procedures. Al- tions, training quotas remained unusually low
though the screening program instituted in Janu- throughout the entire 58-month period and con-
ary 1964 required that all applicants for ATOS sequently nearly all ATCS trainees were selected
training be examined with the CSC battery, they from among candidates having commendably
were screened in terms of three different apti-. high eligibility ratings—reflecting exceptional
tude.test-performance qualification standards. In qualifications with respect to aptitudes and also
accordance with procedures prescribed for each experience and/or education.
specific training option and entry pay grade be- In August of 1968, a program for rapid cx-
ing applied for, an individual’s preemployment pansion of NAS was initiated and a revised set
experience and/or level of education determined of trainee-selection standards was adopted. In
which of three tables was to be used in convert- many respects, the new selection program was
ing his/her composite raw score on the test highly similar to that of the preceding 56 months.
battery to a percentile score. A percentile score However, two new screening standards were im-
of 70, considered a mandatory eligibility require- plemented as a means of insuring an adequate

f r • ment, corresponded to a raw score of 210 on one supply of candidates. First, according to one
conversion table, to 225 on another, and to 244) of the new standards, applicants having highly
on the third. For example, candidacy for Tower specialized ATC experience (particularly in
or Center training at the GS—6 (General Service radar control) could be , granted waivers of the
rating ; i.e., pay grade) entry level required that aptitude-screening phase and could also be ap-
ATC—rated applicants (usually former military pointed to training at pay grades of GS—9 or

r controllers) score at least 210 on the battery, higher rather than the normally prescribed entry
whereas 225 was considered minimally qualif y- grades of GS—7 or lower. It was reasoned that
ing for instrument-rated aircraft-p ilot personnel such personnel would be able to complete de-
and also applicants having navigator or air- velopmental training more rapidly than others
dispatcher certificates, and 244) served as the and thereby more quickly alleviate the shortage
screening standard for those having low-to-mod- of FPL controllers. Second, a score of 210 on
crate amounts of aviation-related experience the CSC test battery was adopted as a common
and/or 4-year college degrees and also others screening standard for most other app licants.
having diverse experiential and educational back- The screening standard of 210 applied to (1)
grounds. Moreover, the procedures stipulated former military controllers unable to qualify
that each applicant’s percentile score, if 70 or under the “specialized experience” standard, (2)
higher, be supplemented with credit points pilots, navigators, air dispatchers, and others
awarded for those types of experience that had who would have confronted a test-score screen-
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ing hurdle of 225 if they had applied in earlier the substitution of college-level education. Re-

~.. years, (3) 4-year college graduates with records gardless of experience, however, applicants with

~ of superior academic achievement, and (4) ap- 4-year college degrees have usually been pro-

~ plicants having master’s degrees. A test score vided a variety of standards helpful in estab-

~5 of 240 was prescribed for use in the screening lishing training candidacy. As mentioned
3 ~ of few applicants except those devoid of avia- earlier, there was a period during which college

tion-related experience, most of whom were graduates with records of superior academic

~ college graduates with no evidence of superior achievement were screened in terms of an apti-
• academic achievement. tude-test-scoi’e standard that was considerably

• The ATCS selection procedures rem ained below that designated for screening of their
- essentially unchanged from August 1968 until comparably experienced and otherwise equally

April 1973. Throughout that time, howeve r, qualified colleagues. Also, a similar policy pre-
slightly less than one-fourth of the selectees en- vailed at one time that pertained to all college
tered at grade GS—9 or higher on the basis of graduates, irrespective of academic records.

• “specialized experience.” The majority, enter-. However, the greatest emphasis of education as
- ing at grade GS—7 or lower, were recruited from a selection factor was during 1971 and 1972 when

- aptitude-screened candidates having ATC or applicants with 4-year college degrees having
other aviation-related experience. The “special- at least 1 year of graduate work and 12 months
ized experience” standard was abolished on April of specialized ATC experience could be granted

• 2, 1973. Simultaneous with the reinstatement waivers of the aptitude-test-screening phase and
of mandatory aptitude-screening procedures, a also be appointed to training at grade GS-9

• new standard was implemented that automati- rather than GS—7.
cally precluded the eligibility of any applicant B. 188ue8 Concerning Education as a Selection
more than 30 years old. With the exception of Factor. Throughout the history of the FAA
the two standards just. mentioned, the 1973 selec- and the CAA, education has received notable con-

• tion program was highly similar to that of sicleration as ‘a factor in the selection of ATCS
1968. Also, none of the current (1975) screen- trainees. However, virtually all the selection
ing standards differ significantly from those of procedures relating to education except those con-
1978. Nonethleless, recruiting demands have so cerning records of supe rior academic achieve-
drastically declined since 1968 that a current- ment have pertained to level8 of education, or ,~ 

‘
~day candidate has virtually no chance of being years of education completed . The types of

appointed to training unless his overall eli~ i- studies (e.g., college courses, areas of major and
bility rating far exceeds that which would have minor study, etc.) pursued by the applicants have ~•

warranted selection during the 1968—1972 period. generally received little or no consideration .
5. Level of education as a selection factor. Level of education and assessments of experience

The ATCS selection programs of all time Pc- and/or performance on the battery of aptitude
nods have included the mandatory requirement, screening tests have, for many years, serve d as
that an applicant either hold a high school the prime determinants of each medically quali-
diploma or provide evidence (e.g., G.E.D. cer- fled applicant’s training eligibilit.v (and some-
tificate) of an educational background deemed times the pay grade to which appointed on entry
equivalent to that of a typical graduate of a into controller training) . While relevant experi-
high sehool. Education beyond the high schoOl ence has usually been deemed more important
level (although not mandatory) has traditionally than education as a selection factor , applicantsreceived significan t weighting, directly or m di-
reetly, as a factor in the derivation of each lacking qualif ying preentry experience, but meet-

applicant’s overall eligibility rating. Selection ing other prerequisites, have generally been

programs have invariably included provisions allowed to substitute college education (as meas-
whereby the “general experience” requirements. ured by years) for experience, in accordance
specified for applicants not having backgrounds with differential rates prescribed for the various
in aviation , could be met wholly or in part by types of experience.
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Although the selection procedures pertaining sideration of level only and, due in part to that
• to education have varied from time to time, they fact and the ready availability of data not re-

• 
- have consistently reflected an implied assumption quiring tranposition, investigators have invari-

that success probabilities in ATC training and ably refrained from dealing with other aspects
• work tend to vary in accordance with levels of of education when conducting research under

education attained by personnel considered taken primarily for other purposes.
• equally qualified in other respects. However, the Research findings to date concerning education

• belief that educational level is indeed appropriate admittedly suggest, but fail to demonstrate con-
and valid for selection purposes has apparently clusively, that level of education has little or no
never been confirmed through research. To the validity for prediction of success in ATCS train-

• contrary, various phases of previous CAMI re- ing. It is important not only to resolve this
rearch on ATCS selection in which level of edu- basic issue, but also to ascertain the validities of• cation was included as a variable for “peripheral other variables that can be derived from other
study” in analyses relating to the validation of data and information pertaining to the preentry
age, preemnployment experience, and aptitude- educational backgrounds of ATCS-trainee per-
test performance indicated that the training attri - sonnel.
tion rates of ATCS personnel tended to increase
(rather than decrease) in accordance with the C. Purposes of the Present Study. The cur-
preentry levels of education.~ 

9 10 11 Several un- rent study was undertaken for three basic pur- -

published CAMI studies involving trainees re- poses: (1) to assess the validity of level of educa-
cruited during various time periods have shown tion as a selection factor, separately and in corn-
that college graduates generally have significantly bmnation with other factors officiall y considered
higher attrition rates than selectees having either in the selection of ATCS-trainee personnel ; (2)
high school diplomas only or 1 year or less of to determ ine whether data and information re-
colleue lating to other aspects of education (e.g.. recency.

major courses of study. etc.) are sufficiently re-Such findings, however, do not necessarily - . . .lated to training attrition-retention statmi toimply the need for reformulation of selection .warrant consideration in the establishment ofprocedures relating to education. In fact the . . . .eligibility ratings ; and, if so. (3) to derive a setfindings cannot be reliably interpreted because • . . -

of factor weights. reflecting their relative im-they are undoubtedly confounded by (unassessed ) . . .portance, for recommended use in future revisionsinteraction effects of age, experience aptitudes,• . ‘ . of the ATCS selection standards.and other factors considered in the selection
process. Virtually all the validation data per- II . Methodology.
tam ing to education were derived in conjunction
with research undertaken primarily for other A. Subjects. This report pertains to a longi-
purposes. Some of the CAMI studies in which tudinal study of 2,352 former students of the
level of education was included as a variable for Academy ’s basic training courses in En Route and
ancillary study involved determination of the Terminal ATC procedures. The group, repre-
coefficients of~ correlation for the educational senting the combined enrollments for the two
variable versus Academy training-performance training courses during calendar year 1969, in- 

-

measures and other criteria.’ 9 10 15 Certain phases eludes 1,858 En Route and 494 Terminal recruits.
of research also included determination and corn- The study concerns the validation of education
parison of attrition rates of subjects categorized for Prediction of training outcomes and attrition-
in terms of educational level.” In none of the retent ion status in control work 3 to 4 yea rs
studies, however, were anal yses conducted to following recru itm ent.
assess the effects of other selection factors on the B. Reasons for  Limited Scope of the Study.
validity of the educational variables or the in- Data and information reflecting each subject’s -

fluence of t.he latter on the validities of the qualifications for ATC training and his/her
former. Moreover, selection procedures bearing Acmi~ e mimy attrition-graduation status and post-
on education have traditionall y included con- Ac ademn attrition-retention status (as of Jan-

7

~~~~~~~ .~ ~~~~~~~~~~~~~~~~~~~~~~~ .— -
—~‘.~~~~--‘- ——.-_ .-_ —~~-——-—-~~

•--.‘--.• •‘

~~~~~~~~ - ,• —• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ “

• nary 1, 1973) were collected in conjunction with When formulating plans for the present study,
previous studies that focused on the validation of we realized that much of the available educa-
preemployrnent experience , aptitude-test meas- tional background information was neither amen-
ures, and other selection factors. The present able to coding nor sufficientl y important to

• study was facilitated by the availability of such warrant inclusion in the validation analyses.
dat-a and also the results of certain anal yses con- However, little difficulty was encountered in cod-
ducted in connection with the earlier research. ing the data for derivation of the two variables
On the other hand , t he current study is ad- deemed most critical for study. These were
mittedly somewhat restricted in scope. Various “Level of Education Attained Prior to Recruit-
types of information and data desirable for in- ment” and “Recency in Attainment of Highest
clusion in the validation analyses were not avail- Level.” The prime variable, “Level of Educe-
able nor even feasible to collect by the time the t.ion,” was coded on a nine-point scale, with code
study was conceived. The need for a comprehen- “1” indicating “no high school diploma ,” code “2”

• sivo study of educational factors was fore - denoting a G.E.D. certificate (indicating an edu-
• seen when the previous research was undertaken cational background comparable to that of a

• and , consequently, the subjects were requested to typ ical graduate of a high school), “3” represent-
provide relatively little educational background ing a formal high school diploma , “4” reflecting
information. Although required to deal with the less than 1 full year (30 credit hours) of college
data at hand, we felt that certain types of anal- work, codes “5” through “7” denoting progres-
yses (described in later sections of this report ) sively greater amounts of college education not
;vould yield results of timely and informative resulting in a bachelor’s degree, “8” representing

a bachelor’s degree, and “9” indicating a master’s
-

• value to the FAA in its current quest for methods . ,,degree. Recency of Education represented theof improving the ATC~ selection program. . . . .
- time lapse, expressed in years, since att ai nment -

C. Background Variables. In conjunction with of highest level of education. Plans also sti pu-
the earlier research . CAMI administered a lated that the subjects indicating college credits
lengthy biographical quest ionnaire to each in- be categorized on the basis of cited majors (prin-
coming class of Academy trainees to obtain cipal areas of study) for comparison of their
first-hand info rmation regarding each subject’s attr ition-retention rates relative to both level and
educational backgroun d. preemployment experi- recency of education.

e-nce, tra ining-entry age, and ot her background Among the most important of the scheduled
- data. ana lyses were those designed to assess the inter-

• . . . . action effects of preemp loymnent experience, age.Questionnaire items pertaining to education and aptitude-screening-test performance on t.he
were few in nimniber. The subject was asked to validities of the thre e educational variables.
give the name and location of the high school(s) However , it should be emp hasized that this as-
attended , highest grade comp leted , if she/he re- peAt of the stud y was som ewhat restricted in
ceive ti a di ploma, and , if so, the year of gradua- scope ( m e  to the limited types and amounts of
tion. Each subject claiming a G.E.D. certificate data collected in conjunction with CAMI’s pre-
in lieu of a h i gh school di ploma was requested vious research.
to indicate the year in which the document was Detailed information concerning preemploy-
awarded. Trainees with college backgrounds ment experience was not available for study.
were asked to give the name and location of each Fortunately, howe’~er. t he biographical question-

• ins t i tut ion attended, dates attended, credits imire that  (‘~~Ml mulmi n istere d to all incoming
- 

(‘aimed , degrees conferred mimi to indicate briefl y Academy classes included a section in which each
his/her m ajor courses of stud y. Informati on of traine e Was requested to indicate whether she/he
a similar na t u re  was solicited with resp ect to has ever held a license , certificate, or rating in
“non -coll ege education ” (e.g., vocational schools “air traffic control work” (e.g.. military or ci-
and m ilitary special training schools). vilian control) and/or as an aircraft - pilot or in
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the field of communications (e.g., radio, air sur- ment of the battery’s validity for prediction of
veillance, etc.). These are the types of experience training-course attrition-retention status and also
the FAA has traditionally weighted most heavily the interaction effects of aptitude level on the
in the ATCS selection process. Every incoming validities of variables reflecting level , recency,
Academy group included at least a few students and type- of preentry education. Nonetheless
who replied “No” to each of the three areas, analyses relating to that objective were under-
whereas the majority checked “Yes” for one or takan with the hope that the outcomes would not
more. Generally, a sizable proportion of each be entirely meaningless.
Academy class indicated ratings in all three areas D. Criterion- Varkibles. Academy training of-
(i.e., ATC, pilot, and communications). For ficials provided CAMI with an “Evaluation o~purposes of the present study, each case was as- Performance Record” for each trainee. Each
signed to one of eight m utually exclusive cate- record not only indicated whether the student
gories, ranging from “no rating in any of the failed or successfully passed the Academ y basic —

three areas” (i.e., no certificated experience of- training phase but- also included a listir~g of
ficially deem ed relevant to FAA ATC work ) tO grades reflecting performance on a variety of
ratings in all three fields or areas, exam inations pertaining to academic materials

Age at time of entry into Academy training, and “over the shoulder” eva luations (by instruc-
rounded to the nearest birthday, was based on tors) of the student ’s performance as a controller
questionnaire response data and subsequently on laboratory-simulated ATC problems. For
verified against data appearing in each trainee’s several reasons, however, the grades were deemed
“Evaluation of Performance Record” for the inappropriate for use as criteria in the current
Academy basic training phase. stud y:  subjects were frequently permitted “re-

Scores on the operational CSC ATC Aptitude takes” of examinations that they initially failed :
Test Battery were provided by the - FAA regions earlier studies had shown that subjects having
for only 63.2 percent . of the 2,352 subjects in- unusuall y hi gh grade averages were sometimes
volved in the current stud y. Among the 2,352 eliminated from training due to repeated failure
were many who qualified for entry into training to ~ flSS test s relating to only one or two specific
at grade GS—8 or higher on the basis of the spe- aspects of tra ining:  materials and procedures on
cialized experience standard and whose scores which En Route students were examined diffe red
were therefore known to have been disregarded from those of the Terminal trainees ; and pee-
during the select-ion process. Moreover, the apti- vious research had illustrated that the grades,
tude test scores forwarded to CAMI for research separately and in various combinations, were un-
purposes pertained to a far smaller proportion of reliable for purposes of individual differentia-
the Academy attritions than graduates (i.e., 34.7 t-ion. All such grades were, therefore, completely
percent and 67.6 percent respectively). The re- disrega rded in the present study. Instead, only
gions, for various reasons, seldom attempted to one basic-training criterion variable, “Academny
assemble and forward the test records of trainees Attrition-Retention status.” was employed. Sub-
until several months after the trainee entered the j ects whose records indicated they successfully
9-week Academy basic training phase ; almost completed their assigned training course (i.e.,
one-th i rd of the students failed to successfully graduates) were designated as “Academy Reten-
complete the basic training phase and were re- t-ion~;” and all others, as “Academy At-tritions .”
leased from FAA service shortly after return to Most of the validation analyses were accom-
their  facilities of assignment- ; the records of plished with no distinction being made between
those eliminated were usuall y discarded within the data of the En Route and Terminal subjects.
30 days following termination of employment. The second criterion variable was “Post-
and consequ entl y most of the test data sent to Academy Attrition-Retention Status” on January
CAM! pertained to the Academy graduates. 1, 1973. The latter had been determined in
Researchers recognized that bias in the collection earlier CAM! research by collating the names
of such data would preclude an accui ’ate assess- and Social Security numbers of the subjects with
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those set forth in magnetic tape records for all of-education category who failed to successfully
• personnel within the FAA who, at the beginning complete the Academy basic training phase, those

of 1973, possessed an occupational code of 2152 who passed Academy training but left the air
(denoting the ATCS specialty). Initial plans traffic control system before January 1, 1973, and
for the study stipulated that level , type, and those still working in the ATCS specialty at the
recency of education also be validated against beginning of 1973. Before comparing the attri-
indices of career progress (e.g., promotions), tion-retention data of the various, sub-groups,
lengths of service for attrited subjects as well as however, we should first examine the distribution
those still in ATC work, facility transfers, of educational level.
changes in training option, and other criteria. Some 208 (8.9 percent) of the 2,349 ATCS
Soon after the study was underway, however, it recruits of 1969 indicated they had failed to meet
became apparent that such data and information the- requirements for graduation from high
would be difficult , and probably impossible, to school ; however, 195 of the 208 stated they hold
obtain for many of the subjects, particularly G.E.D. certificates that, according to ATCS so-
those who were eliminated from training within lection standards, indicated their educational
the first few months after Academy graduation. developmnent to be comparable with that of most
Considering the difficulties and likelihood of bias high school graduates. Inasmuch as training
in the collection of data , we decided that no at- eligibility has generally required that a candidate
tempts should be made to validate education be able to provide evidence of at least a high
against any post-Academy criteria other than school education or its equivalent, we decided
attrition-retention status on January 1, 1973. that all analyses should be conducted with no

distinction being made between the 195 subjects
III. Results and Discussion, indicating certificates and the remaining 13 sub-

All but three of the 2,352 trainees returned a jeets who also failed to receive a high school
completed, or partially completed, copy of the diploma.
biographical questionnaire to CAM! for research Trainees wh o  terminated their formal educa-
purposes. The three who failed to do so were tion wit-h graduation from high school numbered
En Route trainees. The response data submitted 876 and represented 37.3 percent of t-he total
by each of the remaining 2,349 (1,855 En Route group (percentages are not shown in the figure).
and 494 Terminal students) was sufficient to per- However, mnore than half (53.9 percent) of the
mi nt (leterimnation of “Highest- Level of Educe- 2,349 had attended college. Of these, 459 de-
tion ” attained prior to entr y into FAA ATCS d ared credits equating to le&s than 1 full year of
training. Consequently, 2,349 represented the college work ; 307 had completed at- least 1 full
maximum number of cases involved in any of the year but less than 2 years of college; 203 pos-
validation analyses accom plished in this study sessed at least 2 hut less than ‘

~ yetirs , 11’l m d i
N oreover, only eight of the 1.855 En Route re- cated 3 to 4 years but no degree ; and 181 were
spondents and just three of the Terminal trainees college graduates. Inasmuch as only five of the
failed to provide chronological inform ation nec- 181 held m aster ’s tie-gre-es, they w~’re not dealtessary for ascertaining “Recency of Highest with as a separate suhgmoup. Although not de-
Level ot’ Education Attained.” In other words, l)icted in Figure 1. the ii ean of the coded educa-data reflecting both recency and level of educa- t ional levels of the ‘2,349 trainee-s was 3.4tion were available for 2 ,338 sub jects. The group (m edian : 3.2), representing slightly less thanwas deemed m ore than adequate , in size for re- one-half ye-ar of college.liable assessment of the validities of the two
variables—independentl y, com bined , and also in In comparing the Academy attrition rates of
conjunction with other selection variables—for the su b jects by level-of-education category
prediction of training outcomes. (shown in Figure 1). none exceeded the 30.9-

A. Relation~/ iip of Level of Ethical ion to percent- i-ate of the 181 college graduates ; the
Tra inTh q () ,,te’om.e. Figure 1 shows the numbe r next highest, 24.5 percent, pertained to the 208
and proportion of ATCS trainees in each level- who failed to complete high school. Differing
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EJ Retent ion. (in AIC work 01/01/73)

I Post-Ac ademy Attrition.

I ~~~~ I
Academy Basic-Training Attrition.

276 
—

________ 185 
________

Leve l of Educat ion Code : 1 6 2 3 4 5 6 7 8 6. 9
Training Entry Education R.S. Non- H.S. College College College College lachelor s
Level: Grad uate Graduate Credits Credits Credits Credits end/or Total All

or Cart. (Regular < 1 Full ~ I Rut 
� 2 Jut 3 4  lear, Master s Education

via G.E.D. Dip loma) Year < 2 Irs. < 3 Yr.. No Degree Degree(s) Levels

N Cases Per Education Group : 208 876 459 307 203 115 181 2,349
7, Retentions Jan . 73: 51.4 63.1. 60.1 60.3 57.1 54.8 42.5 58.6
7, post-Academy Attrition .: 24.0 18.8 21.6 16.3 22.2 21.7 26.5 20.5
7, Academy Attrition.: 24.5 18.0 18.3 23.4 20.7 23.5 30.9 20.9

Attrition-Retent ion Rates of Academy Graduates After Return to Facilities of Assignmen t
N Cases Per Education Group : 157 718 375 235 161 88 125 1,859
7, In ATC Work Jan . 73: 68.2 77.0 73.6 78.7 72.1 71.6 61.6 74.1
7, Post-Acadei~y Attr ttionu : 31.8 23.0 26.4 21.3 27.9 28.4 38.4 25.9

Fiouniz 1. Distribution of ATCS attrltions and retentions relative to highest level of education attained prior to 1969
entry into Academy basic training in En Route or Terminal ATC procedures, (Three eases were not included
in the analysis due to lack of data reflecting educational level.)

significantly (p < . OS)  from either of the former rank-order pattern. Only 42.5 percent of the
was the rate of 18.0 percent obtained from the college graduates were still in ATC work at the
876 high school graduates. In fact, the 876 in- beginning of 1973, and the same was true with
eluded proportionately fewer Academy attritions respect to 51.4 percent of the 208 devoid of high
than any other subgroup. Moreover, only 18.3 school diplom as. Differing significantly (p<.OS)
percent of the 459 stating they had less than 1 from either of the latter were the retention rates
full year of college were attrited during the basic of 63.1 percent- for the high school graduates,
training phase and the corresponding rates of 60.1 percent for those having less than 1 full
subjects in the three remaining categories (with year of college, and 60.3 percent for those having
progressively m ore college credits) ranged from at least 1 year but less than 2 full years of col-
20.7 to 23.5 percent. The post-Academy attrition loge. Slightly more than 57 percent of the sub- -

rates (based on entrants into training ) followed jects in the next- highest educational-level -

a somewhat similar rank-order pattern and the cate~~ry were “retentions,” compared to 54.8 per-
retention rates, being complementary to the over- cent of the 115 having 3 to 4 years of college but
all attrition rates, tended to follow an inverse no degree.
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Figure 1 also presents the results of an ancil- B. Recency of Education As indicated earlier,
lary analysis in which the post-Academy attri - 13 of the respondents to the questionnaire failed
tion and retention rates were determined by level to state when they last attended school or college.
of education for Academy gr aduates only. However, 16 respondents indicated they had been
Slightly more than 38 percent of the 125 college in school until 1 mont-h or less prior to Academy
graduates who successfully completed the Aced- enrollment and four indicated that 31 years had
emy basic training phase termninated their ATC elapsed since termination of their formal educa-
careers before January 1, 1973. Second in rank tion. The mean time lapse for the 2,338 subjects
order was the post-Academy attrition rate of 31.8 was 85 months, slightly more than 7 years. For
percent obtained for the nongraduates of high purposes of analysis, we coarsely grouped the
school. Differing significantly (p’(.O5) from recency data as follows : 0-3 years, 4—6 years, 7—9
either of the latter was the facility-training at- years, 10—12 years, 13—iS years, and 16 years or

-; trition rate of 21.3 percent that pertained to the more.
trainees having more than 1 year but less than 2 Figure 2 presents data relating to recency of
full years of college and also the rate of 23.0 education. The first two recency categories in-
percent obtained for those having high school eluded more than half (56.9 percent) of the

- - - diplomas only. The post-Academy attrition cases. Some 668 (28.6 percent) had attended
rates of the remaining subgroups ranged from school or college within 3 years of their Academy

- - - 
26.4 percent (for subjects declaring less than 1 entry date and 663 (28.4 percent), within 4 to 6
full year of college) to 28.4 percent (for those years. Recency categories 7—9, 10—12, and 13—15

- having 3 to 4 years of college but no degree). years included 405, 251, and 155 cases respec-
Most of the findings shown in Figure 1 appear tively. The remaining 196 terminated their edu-

to contradict, rather than support , the hypothesis cation 16 years or more prior to initiation of
that education facilitates the learning of ATC ATC training.
work. The relatively high attrition rates of sub- Slightly :nore than 37 percent of the subjects
jects not having high school diplomas admit- having no formal education within the preceding
tedly suggest that the recruitment of ATCS 16 years failed to successfully com plete the Acad-
personnel should be restricted to those qualif ying emy basic training phase. Next in order of
applicants having at least a high school educa- magnitude, but not- significantly different from
tion. Moreover, data of the remaining subgroups the former, was the Academy attrition rate of
seemingly appear to dictate the need for imple- 29.7 percent pertaining to those in the rcv ency~mentation of revised standards under which edu- of-education category of 13—is years. The sub-

-

- 
cation beyond the high school level would either jects in all remaining categories had significantly
be negatively weighted as an eligibility factor or lower Academy attrition rates. The rates of
entirely disregarded. Yet, the results of analyses those having educational recency of 10—12 and
discussed thus far fail to constitute a sound basis 7—9 years were 20.7 and 19.5 percent respectively.
for any conclusion whatsoever regarding the ap- Only 16.7 percent of the 663 who terminated
propriateness or inappropriateness of current their education 4 to 6 years before recruitment

- standards relating to education. None of the were attrited during the basic training phase
results summarized in Figure 1 can be reliably and the same was true with respect to 19.0 per-
interpreted because they are undoubtedly con- cent of the 668 having educational recency of 3
founded by interaction effects of age, - recency of years or less.
education, experience, aptitude level, and pos- The post-Academy (i.e., facility training) at-
sibly other background factors. If the irsue con- trition rates for subjects of the various receflcy-
corning education is to be definitivel y resolved, of-education categories ranged horn 16.5 percent
we must also consider the results of analyses to 29.1 percent. The highest of such rat-es (each

- - undertaken to assess the influence of various se- of which was based on number of entran ts into
lection factors on the validity of education as a training per category ) pertained to the subjects
predictor of training outcomes, who last attended school or college at least 16
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______ i:J 
Retention s (in ATC work 01/01/73)

Post’Academy AStrit Lotte

Academy Basic-Traintag Aitritiom.
-~ 395

430 
______

- 259 
_____

-
~~~~ 

- _

122 147 ________

-; 

_  _ _ _ _ _ _ _

Recenc y of Educational 0—3 4— 6 7—9 10-12 13.15 16 years
level at Time of Entry~ years years year s years years or more Total

N Cases Per Recency Group 668 663 405 251 155 196 2,338
7. Retention. Jan . 73 59.1 64.9 64.0 58.6 47.7 33.7 58.6

- 7. Post -Academy Attrition . 21.9 18.4 16.5 20.7 22.6 29.1 20.5
7. Academy Attrition. 19.0 16.7 19.5 20.7 29.7 37.2 20.9

Attrition—Rete ntion Rates of Academy Graduates At Facilitie , of Assignment
N Grad. Per Recency Group 541 552 326 199 109 123 1,850

7. Retentions Jan. 73 73.0 77.9 79.4 73.9 67.9 53.7 74,1
7. Post-Academy Artr itions 27.0 22.1 20.6 26.1 32.1 46.3 25.9

Fiouma 2. Distribution of ATCS attrltions and retentions relative to recency of education (I.e., lapsed years, at time
of entry into training, since attainment of educational level). (Fourteen cases were not included in the analysis
due to lack of information pertaining to level and/or recency of education.)

years before recruitment. Progressively lower 4 to 6 years (the difference between the rates of
-
. 

rates of 22.6, 20.7, and 16.5 percent respectively the two groups was statistically significant
pertained to those of recency categories 13—15, (p<.OS)). The rates of subjects in each of the
10-12, and 7—9 years. Slightly more than 18 remaining and successive categories were 64.0,
percent of the 663 who terminated their educa- 58.6, 47.7, and 33.7 percent respectively. The
tion 4 to 6 years before recruitment were attrited rate of 33.7 percent for subjects who had termi-
after returning to their facilities of assignment, nated their education at least 16 years earlier
compared to 21.9 percent of the 668 with educa- was found to differ significantly (p<.OS) from
tion recency of 3 years or less, the rates of subjects in each of the preceding

Inasmuch as both the facility-training and categories, and the same was true with respect
Academy-training attrition rates tended to in- tO the 47.7-percent m ate established by those sub-
crease in accordance with the time lapse since jects having educational recency of 1$ to 15 years.
termination of education , the retention rates , as The post-Academy attrition and retention rates

• expected, tended to be inversely related to re- determined by recency-of-educat ion category for
cency. Slightly more than 59 percent of the the A cademy graduat e. only are shown in Figure

- subjects who had attended school within 3 years 2. Inasmuch as the two percentages per category
or less of recruitment were still in FAA ATC are com plementary, and total 100 percent, the
work at the beginning of 1913, compared to 649 findings based on comparison of the retention
percent of those having educational recency of rat-es would l)ara llel findings based on attrition

H 
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~ data. Consequently, we have chosen to discuss 28.5 years. However, the age distribution (not
~ the retention rates only. Exactly 73 percent shown) was highly skewed, iii a positive direc-

(N = 895) of the 541 Academy graduates having tion ; almost 72 percent of the subjects were 30
educational recency of 3 years or less were still or younger and an additional 22 percent were 81
in FAA ATC work at the beginning of 1973, to 39 years old.
compared to 77.9 percent of those who attained The application of Pearson product-moment
their highest level of education 4 to 6 years be- correlational procedures resulted in an “r” (i.e.,

- 
- fore recruitment. However, the subjects with correlation ) of —0.38 for age versus level of -

educational recency of 7 to 9 years had an even education and an r of 0.69 between age and re-
higher retention rate of 79.4 percent (higher cency ~f education. The coefficient of —0.38 im-
than that for subjects of any other category) plied that about 14 percent of the variance in
that proved to differ at statistically significant age was associated with that of the level-of-
levels from the rates of subjects having educa- education variable and the r of 0.69 indicated

- 
- tional recency of 0-3 years (p<.OS) and also that almost 48 percent of the age variance was

those with recency of 16 years or more (p<.Ol). common to that of the recency variable. The
The retention rates of Academy graduates within two educational variables were virtually unre-

- 
recency categories 10—12 and 13—15 years were lated ; the r was —0.03.
73.9 and 67.9 percent respectively. Differing The two educational variables and age were
significantly from the rates of subjects in each also compared with respect to validity for pre-

- 

- 

of the preceding recency categories, however, was diction of training outcomes. With Academy
the 53.7-percent rate (lowest of all rates) that attrition-graduation status serving as the cr1-

- - pertained to those subjects who terminated their ten on, age yielded a validity coefficient (i.e.,
education 16 years or more before entry into point-biserial coefficient ) of —0.25, whereas the
training, coefficients for level and recency of education

The results of the analysis summarized in were —0.06 and —0.12 respectively. The post-
- Figure 2 seemingly imply that recency of edu- Academy criterion variable (attrition-retention
— cation is a major determinant of training success status as of January 1, 1973) correlated — 0.24

and that its importance in this respect is ap- with age, —0.01 with level of education, and
preciably greater for initial training than for —0.13 with the recency factor. All the validity

- 
post-Academy training. Such an interpretation, coefficients , although of low or very moderate
however, is difficult to accept. The results con- magnitude, proved to be statistically significant
cerning recency of education must be considered (p<.OS) because of the large numbers of cases
in conjunction with those of the earlier analysis involved.
(shown in Figure 1) that pertained to level of The validity coefficients obtained for each re-
education. The results of the two analyses ap- spective variable were virtually impossible to

- 

- 
pear to be i rreconcilable. If level of education compare meaningfully because of lack of nor-
is indeed inversely related (or even negligibly mality in the distribution ~f the basic data. Al-

- 

— related) to each of the criterion variables, how, though level and recency of education were also
then, can we explain the apparent relevancy of not normally distributed, attenuation effects were

- these variables to receney of education? Logic most visible in the age distribution. The vast
would suggest the likelihood that the results majority of the trainees were relatively young;
would be confounded by the effects of some other in fact, less than 13 percent were 36 or older.
time-related factor(s), most probably chronologi- Consequently, the correlation of —0.24 between
cal age, which previous CAM! studiesT 5 1 4 lt le age and the Academy criterion variable must be
had consistently shown to be inversely related to regarded as a gross underestimate of the rela-

- training success. tionship that would have existed had the range
C. Effect. of Age Vercu., Educational Level of age for the trainees been less restricted. More-

and Recency. The ages (at time of Academy over, less than half the subjects composing the
entry) for the 2,349 respondents to the CAM! total sample had attended college, only 181 had
questionnaire ranged from 20 to 52 and averaged attained college degrees, and all but 43.3 percent

14
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had terminated their education 6 years or less gonies) would be so small as to preclude relia-
before entering ATCS training. Considering the bility of the attrition-retention rates. For the
impact of such attenuation effects , plans were same reason, we also chose to group the subjects
revised to exclude those analyses of a correla- more coarsely in terms of educational level, and
tional nature. also recency of education, than they had been

The next analysis, the results of which are in the previously discussed analyses.
shown in Figure 3, involved a comparison of the In examining Figure 8, one should first note
attrition and retention rates by level and recency that there is no level-of-education category nor
of education for those subjects aged 30 and any recency-of-education category within which
younger versus those 31 and older. The decision the subjects aged 30 and younger failed to have
to dichotomize age was made following a pre- a lower Academy attrition rate than the older
liminary analysis that indicated if the 296 cases subjects. All differences between the Academy
aged 36 and older were categorized with respect attrition rates of the younger versus older sub-
to level and recency of education, the resulting jects of the various level-of-education categories
frequencies for many of the cells (i.e., cate- except that pertaining to the college graduates

• Academy Basic—Training Ter~ tnation~ ~~~ Post—Academy Te rmination .

51.5
— 

Entry ‘ge 31 or Older

L~~~~~~~~~~~~~

40.8

29.8 R. 8

35.0 
32.3 • 

•,~ 21 e 
~

_______ I 25 ~

L 
.

Ce ________

30%

40% 37.4 37.1 

~~~~~~~~~~~~~~

7 34.6 34.6 34 4
cLi .inat ion ~~~~~~~~~~~~~~ 

24 ~

20% “ “ 
~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ z Z 12 1~~~~~~ ”
z10%

Entry Age 30 or Younger

— 30% 2 7 . 3

Eliminat ion 

162 172  16 1 17.7 17,4 18.5 
-

20%
18.3 21.3

late 143

22 9 21.5 ~~~~~~ 
-

~~~J 

13.O~~~ ~ 
15 2,t~~~~~ 15 3~~~~~~~~

~IJ~~ 
12.3

~~~~~~~~~~~~

~ L1~ LU LI~~ ~ u~1 ~L.vel of Educa t ion Mtained Prior to Entry I Recenc y of Attatneent of Educationa l level
5.8. Ron— 5.8, College College Bachelor ’ a m  0—3 4—6 7—9 10—12 13 Years
Gr aduate Gr iduat e Credit s Cr id its -m d/or I Tears Tear. Year. Tears or More
or C.rt. Regular 6slow l”4 Year. Master ’. I
via C.E.D,Diplom . 1 Tear No Degree Degree (s) I

N Case. Age 31 nd > 103 229 115 167 49 104 52 66 94 343
N Rete ntion, in 1973 41 95 47 69 12 42 20 24 43 133
lst.ntt cn Rati 39.8% 41.5% 40,97, 41.3% 24.5% p 40,4% 38 . 5% 36.4% 45.7 % 36.8%
N Ca... Age 30 and < 105 647 344 458 132 3-64 611 339 157 8
N Ret.ntfcn, in 1913 66 458 229 295 65 353 410 233 104 7
Retention late 62.9% 70.6% 66,6% 64.4% 49,2 % 62.6 % 67 .1% 69.3 % 66.2% 87.5 %

N Total 208 876 459 625 181 668 663 403 231 351
N -Ret .ntfon , 107 533 276 364 77 395 430 259 147 140
Retent ion Rat, 51.4% 63 .1% 60.1% 56.2% 42 .5% 39 .1% 64.9% 64.0% 5-8.6% 39.9%

Fmovg~ 8. AttrItion rates by level and recency of education and dichotomtEed age grouping for En Route and Ter-
minal ATCS personnel recruited during 1969. (Three of the 2,352 subjects failed to indicate either level or
reeency of education and an additional ii failed to provide receney Information only.)
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(27.8 versus 4(L8 percent) proved to be statisti- than that of the younger subjects. Most of the
cally significant. Similarly, all but one of the age-related differences were statistically signifi-
differences between the Academy attrition rates cant. For neither age group, however, did there
of the younger versus older subjects of tile var- appear to be a clear relationship between such
ious recency-of-education categories were statis- rates and educational level. Nonetheless, the col-
tically significant. The exception pertained to lege graduates aged 31 and older had a post-
subjects who terminated their education at least Academy attrition rate of 34.7 percent, whereas
13 years before entry into training; only one of the corresponding rates for the older sub1ects of

• the eight younger subjects was attrited, yielding other educational levels ranged from 21.6 percent
a rate of 12,5 percent; the latter percent, being (for those having 1 to 4 years of college) to 26.2
based on such a small number of cases, failed percent (for the high school graduates). For the
to differ significantly from the 34.4-percent rate younger subjects, highly comparable post-Aca-
of the 343 older subjects. demy attrition rates of 23.5 and 22.9 percent

When comparing the Academy attrition rates respectively were obtained for the college gradu-
of the older subjects only with respect to level ates and those not having high school diplomas,
of education, none was found to exceed the rate whereas the rates of the remaining subgroups
of 40.8 percent established by the college grad- ranged from 16.2 (for the high school graduates)
uates. Moreover, 37.1 percent of the trainees to 21.5 percent (for those having less than 1 year
aged 31 and older who indicated 1 to 4 years of of college) .
college credits (but no degree) failed to suc- There appeared to be no relationship between
cessfully complete the basic training phase, corn- the Academy attrition rates and recency of edu-
pared to 37.4 percent of those who attended cation for either the older or younger subjects.
college less than 1 year. Corresponding rates of As mentioned, however, there was no recency
32.3 and 350 percent respectively were obtained category in which the younger subjects failed
for the older subjects having high school di- to have an appreciably lower Academy attrition
plomas only and those who failed to graduate rate than that of the older subjects. Much the -
from high school. None of the attrition-rate same was true with respect to t-he post-Academy
differences was statistically significant. (i.e., facility training) attrition rates of the

The Academy attrition rates of the younger younger versus older subjects of each recency
subjects (aged 30 and less) within the various category. In other words, both types of train-I- level-of-education categories were substantially ing attrition rates seem to be unrelated to educa-

r lower than those of the older subjects and, to tional recency but highly associated with age.
a greater extent than the latter, tended to re- The findings presented in Figure 3, when sup-
fleet a positive relationship with educational plemented by those obte m e d  in 

- 

the two previous
level. Some 27.3 percent of the 132 youngest analyse.s (shown in Figures 1 and ‘ 2), appear
college graduates failed to successfully complete to contradict , rather than support, tile hypo-
the basic training phase ; their attrition rate dif- thesis that education is beneficial and helpful to
fered significantly from those of the younger sub- A’FCS personnel during training. Such a con-
jects within each of the lower level-of-education elusion, however, should be held in abeyance
categories. Next in rank order, and also differ- pending review and consideration of results of
ing significantly from all others except that for other analyses relating to the inte raction effects
t-he high school nongraduates (14.3 percent) , Was of aviation-related experience and aptitudes
the rate of 17.2 percent for subject s having 1 to ( mental abilities) on the validities of education
4 years of college (but no degree). Correspond- as a predictor of training outcom es.
ing rates of 13.0 and 11.9 percent respectively , , -,

were obtained for the high school graduates and D. Avt-atwn Axpe r~ence and Age Versus Edu-
those having less than 1 year of college. ~~~~ as Selection Factors. As discussed earlier

There was no level-of-education category in in this report-, FAA ATCS selection programs
which the older subjects failed to have a higher have always included standards reflecting a
post-Academy ( facility training) attrition rate philosophy that almost any type of aviation-

- - - ~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ___-_~a ________
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related experience should be helpful to person- from the rate of 51.7 percent for the high school
nel during ATC training. CAMI studies of graduates whose aviation backgrounds included
trainees recruited during various time periods no rated ATC experience, but also from the rate 

-
~

- - prior to 1970 have generally shown that 65 to of 53.7 percent established by the remaining sub-
85 percent of the selectees possessed rated ex- jects within that educational level who had no
perience in air traffic control (usually military type of rated aviation experience. Similarly, the
ATC), as a pilot, or in communications work. retention rate of 71.0 percent for the ATC-rated
Although research has repeatedly shown ATC trainees having less than 1 full year of college
experience, particularly radar control, to be ap- was found to differ significantly (p<.Ol) from
preciably valid for prediction of training out- the rate of 47.7 percent established by those hay-
comes, all other types of aviation experience ing pilot and/or communications ratings and the
(e.g., pilot, navigator, communications, air 55.8-percent rate that pertained to subjects of
defense surveillance, air dispatcher service, etc.) the same educational level who had no aviation
have proved virtually worthless for prediction ratings.
of training success. At the time the current In comparing t-he retention rates of the ATC- -

- - study was being conducted, we considered the rated subjects by level of education (i.e., between
likelihood that new selection procedures would educational categories), the two lowest, 47.1 per-
soon be implemented under which most types cent for the college graduates and 54.0 percent
of aviation-related experience other than ATC for those not having high school diplomas, were
would be either disregarded or very negligibly found to differ sign ificantly from both the 71.4
weighted as components of the applicants’ overall percent of the high school graduates and the 71.0 -

eligibility ratings. We therefore proceeded with percent obtained for those having less than 1
the next analysis, bearing on experience effects, year of college. The relatively high retention
by first assigning each of the 2,349 cases to one rate of 61.7 percent for those having 1 to 4 years
of three (mutually exclusive) categories : “No of college differed significantly from that of only
Type of Rated Pre-FA A Experience,” “Non- one subgroup, the high school graduates (71.4
ATC With Rated Pilot and/or Communications percent). With level of education disregarded,
Experience,” and “Rated ATC Experience With the ATC-rated subjects numbered 1,020 and 66.9
or Without Pilot and/or Communications percent (not shown ) were still in the air traffic
Experience.” control system at the beginning of 1973.

Figure 4 shows the retention rates by level- The retention rates of subjects having pilot
of-education category for the subjects within and/or communications but no ATC ratings
each of the three experience categories. The re- ranged from 40.5 percent for the college gradu-
tention rates, as in the earlier analyses, represent ates to 59.9 percent for those having 1 to 4 years
the proportions of the various subgroups still of college. The difference between the rates of
in FAA ATC work at the beginning of 1973. AS the two subgroups proved statisticall y significant
may be noted, there was no level-of-education and the sam e was true regarding t-he difference
category within which those subjects having between the highest of tile two just mentioned
rated pre-FAA ATC experience failed to have versus the 47.7-perc~’nt rate established by those

- a higher retention rate than those having pilot having less than 1 full year of college. Only 44.8 -

and/or comm unications (but no ATC) experienc-e percent- of the 4TC-rated subjects licking high
and also those devoid of reted aviation-related school di plomas were still in FAA ATC work
experience of any type. Although differences ~~ at tile beginning of 1978. compared to 51.7 per-tween the retention rates of the differentiall y ex- cent of the high school graduates. Although notpenenced sub jects of each educational level were -

tested for statistical significance (via t h e  t-wo- shown in the fi gure, the mean retention rate for
tailed “t-test”), all hut two sets of differences the 624 subjects of all education levels within
were nonsignificant. Th~ rate of 71.4 percent this e;perience category was 52.4 percent, signifi -
for the high school graduates who held ATC’ cantly (p<.Ol) different- from the 66.9-percent
ratings differed sign ificantl y (p<.Ol) not only rate of the ATC-rated trainees.
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Fiooi.~ 4. Retention rates by level of education and type of rated pre-FAA aviation-related experience for 2,349
subjects who entered Academy basic tralni.mg in En Route or Terminal ATC procedures during 1969. ( Rates
reflect proportions in each subgroup still In FAA ATC work as of January 1973.)

The 705 nonrated subjects fared as badly in When considered as a body, the analysis re-
training as did the pilots and communications suits depicted in Figure 4 seemingly imply a
experts who held no ATC ratings. As of Jan- need for abolishment of those selection proce-
uary 1, 1973, only 52.2 percent (not shown) of dures currently prescribing that an applicant be

- 

- 
the 705 were continuing their ATC careers. The awarded credit points toward his/her training-
difference between their retention rate and that eligibility rating for either pilot or communica-
of the ATC-rated subjects (66.9 percent ) was t-ions ratings. Moreover, the findings relating to
statistically significant (p< .01). In comparing education provide no support for tile current
the retention rates of these nonrated subjects by policies whereby applicants are permitted to sub-
level-of-education category, it should be noted stitute college education for aviation experience.

- I that the lowest, 43.3 percent, pertains to the col- The college graduates within each of the three -

lege graduates and that the next lowest-, 47.6 experience categories had lower, not higher, re-
percent, pertains to those who failed to obtain tention rates than their colleagues of every lower
high school diplomas. The retention rates of level-of-education category. It is also of interest
trainees in the three other level-of-education cate- to note that within each experience category, the
gorie8 ranged from 53.0 to 55.8 percent. All subjects who held G.E.D. certificates rather than
(hifferences between rates of t-he various sub- high school diplomas had lower retention rates
groups of this experience category were non- than any other subgroup except the college
significant. graduates.
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— Nonetheless, the results of analyses thus far The subjects aged 31 and older within each I
discussed fail to constitute conclusive proof that of the four experience categories had significantly ;~~~

education, as defined by level, is indeed invalid (pc(.OS) lower retention rates than their younger -i
for selection purposes. The interaction effects colleagues. Of the 169 ATC-rated subjects who ~
of both age and experience have yet to be be cx- also claimed pilot and/or communications rat- -

~~ -

amined simultaneously. The results of such an ings, 56 were 31 or older and 50 percent of the
analysis are presented in Figures 5a and 5b. In 56 were still in FAA ATC work at the beginning
conducting this analysis, we assigned each of the of 1973, compared to 69 percent of the 113 aged
2,349 cases to one of four mutually exclusive 30 and younger. The respective retention rates Iiexperience categories. Two of the four are iden- of the younger versus older subjects were 46.8
t-ical to those established in the earlier analysis and 735 percent for the subgroup having ATC
but, for reasons that will be obvious later, were ratings only, 33.2 and 62.4 percent for those hay-
relabeled as “No Rated Pro-FAA Experience in ing pilot and/or coimimunications ratings but no
ATC Work or as a Pilot or in Communications” ATC ratings, and 37.7 and 58.2 percent for those -

and “No Previous ATC-Rated Work but Rated not having ratings in any of the three aviation -
Pilot and/or Communications Experience.” As related areas.
may be recalled, the first of the two categories Such results (Figures 5a and 5b) clearly dem- - 

-

contains 705 cases, while the latter includes 624. onstrate that attrition-retention status is far -

However, each of the remaining 1,020 cases, all more contingent on training-entry age than cx-
of which were assigned to a single category in perience. Although the 2,349 subjects involved
the preceding analysis, were assigned to either in the current study were recruited in 1969, long
of two new categories : “Pre-FAA ATC Rating bef ore adoption of the standard restricting train-
Only” or “Pre-FAA ATC Rating With Pilot ing candidacy to personnel no older than 30. only 1
and/or Communications Rating(s) .’~ Some 169 663 of t h e  2,349 were 31 or older. The remain-
of the 1,020 ATC-rated subjects also held pilot ing 1,686 (71.8 percent ) were 30 or younger and
and/or comm unications ratings and 851 held -the majority of the 1,686 also possessed rated ~ -

ATC ratings only. aviation-related experience. With experience
In reviewing the results of this analysis, we disregarded. the retention rate of the older sub-

should tentatively defer consideration of th ose jects was 39.8 percent , whereas that of the 1,686
younger subjects was 66.0 percent. Some 665 of

relating to age and education. First, we should the 1,686 held ATC ratings only and their reten-
compare the retention rate of the 169 subjects tion rate- was 73.5 percent- ; this was slightly (but
having two or more ratings, one of which was not significantly) higher than the 69.0-percent -

an ATC rating, with the rates of subjects hay- rate establ ished by the 113 having ATC ratings -

ing only a single rating. If we consider each in conjunction with pilot and/or comm unications
type of experience as being valid for selection ratings. Some 62.4 percent of tile 410 subjects of -

purposes, then the 169 subjects should have a the same age grouping who held pilot and/or corn-
S higher retention rate than those of any other mnunications ratings but no ATC ratings were

category (see Figures 5a and 5b). As may be still in FAA ATC work at- the beginning of 1973,
noted, they did not. Their retention rate was compared to 58.2 percent of the 498 subjects aged

62.7 percent . whereas that of the 851 having ATC 30 and younger who had no ratings in any of the - -

three are-as. The rate of 58.2 for the 498 differed -

ratings only was 67.7 percent. Corresponding significantly from those of both ATC-rated sub-
rates of 52.4 and 52.2 percent respectively per- groups. - 

-:
tam ed to the 624 non-ATC-rated subjects having Preparatory to a comparison of the attrition - 

- S

pilot and/or communications ratings and the 705 retention data of the subjects within each rated- -
-having no rated experience of any of the three experience category by age and educational level, -

mnajo r types. I)ifferences that proved statisticall y we noted that only 17 of the 181 college gradu-
sign ificant were those involving each of t im e latter ates possessed ATC ratings—12 held ATC rat-
versus those in each of the ATC-rated categories. ings only and five were ATC-rated subjects with
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•Acacemy Attrition , ~~~~Post-Academy Attrition . [J Retentions Jan . 73

Rated Aviation-Related Experience at Time of Entry Into FAA AZC Traini tg

~~~~ of Pre-PAA ATC Rating With Pilot Pr .-FAA ATC Rat ing Only (No Rating
Education and/or Co.msuunication s Rating(s) as Pilot or in Co~~~inicat iona )
on Entering FAA Entry
ATC Training 1007. oO7. 607. 407. 207. N Age N 207. Am ) 7. ~SO7. 807. 1&O7.

_______________________________ 1 31 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
College 00.0 0 and > 0 ‘ 00.0
Degree( s)__ 50.0 2 30 5 45 •5
Bache lor ’, 50.0 2 and < 6 1 j  54.5
and/or 60,0 — 3 Total 6 50.0
Mas ter ’s 40.0 __________ 2 Group 6 ___________ so .o

50.0 \\\\~ 5 31 19 54.3
College 50.0 _______________ ~ and > 16 I 45,7
Credits-- 31.3 ~~~~~~ 10 30 36 34.0
1—4 rears 68.7 1 

- 22 and < 70 1 66.0
No Degree 35.7  ~~~~~ 15 Total 55 _____ 39.0

64.3 I ] 27 G€ou p 86 1 61.0

25.0 _______________________ 2 31 11 65.8
College 75.0 1 6 and > 13 ______________ 54.2
Credits —— 34.6 ________ 9 30 36 ~~~~~~~ 25.4
Less Than 65.4 I 17 and < 106 1 74. b
1 Full Year 32.4 ~~~~~~~~~ 11 total 47 ~~~~~~~~ 28.3

67.6 __________________ 23 Group 119 1 71.7

47.6 ~~~~~~~~~~~~ 10 31 37 5l.e
Sign School 52.4 1 11 and > 35 _____________ 48.6
Gradua tu —— 17.5 ~~~~~ 7 30 84 ~~~~~~~ 24.0
Regular 82.5 1 33 and < 266 ~ 1 76.0
Dip loma 27.9 ~~~~~~~~ 17 Total 121 ~~~~~~~~~ 28.7

72.1 ___________________ 44 Grou p 301 I 71.3

62.5 10 31 31 57.4
Bigh School 37.5 ________________ 6 and > 23 

__________ 42.6
Non-Graduate 63.6 ~~~~~~~~~~~~~~~~~~~~ 7 30 15 ~~~~~ N 26.8
or Certificate 36.4 I ~ and < 41 ~1 73.2
Via G.E .D.  63.0 17 Tota l 46 41.8

37.0 1 10 Group 64 T1 58.2

Total 50.0 28 31 99 53.2 
S

— All 50.0 L......... ‘ 28 and > 87 ____________ 46.8
Education 31.0 _________ ~~~~~~ 35 30 176 ~~~~~ 26.5
Levels 69.0 ____________________ 78 and ~ 489 I 73.s

All Attrition. 37.3 63 Total 275 32.3

All Retentions 62.7 106 Ages 576 67 .7  - S

F~orar~ 5a. Attrition and retention rates by age and educational level for 1.020 subjects who hei(i pre-FAA ATC
retings, with or wit lio ;mt rated pilot arid/or commiiflic atio ,,s experience, at time of entry Into Academy basic
training in En Route or Terminal control procedures.
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Academy Att r it ions ~~~ Post-Academy Attr ition s Retenti ons Jan . 73
Aviation-Related Experience At Time of Entry Into FAA A1~C Training

Level of No Previou s AIC-Rated Work but Rated No Rated Experience in ATC Work or
Education Pilot and/or Comeunicatfons Experience as a Pilot or in Communications Worli
on Entering FA~ Entry
ATC Training iooi. 897. 697. 497. 297. N Age N 297. 497. 697. 807. 1007.

75.9 ~~~~~~~~~~~~~~~~~~~ 22 31 13 
~~~~~~~~~~~~~~~~~~~~~ 

72.2
College 24.1 I 7 and ~ 5 27.8
Degree(s)—— 48.9 22 30 38 52.8
Bachelor ’s and! 51.1 ( 23 and ~ 34 I 47.2
or Master ’s 59.5 44 Total 51 56.7

40.5 1 30 Group 39 J 43,3

60.3 41 31 33 61.1
College 39.7 

___________ 
27 and ~ 21 I 38.9

Cred its—- 32.2 ~~~k... 56 30 61 41.8
1—4 Years 67.8 F 118 and c 85 I •— J  58.2
No Degree 40.1 97 Total 94 - ~~~~~~~~ 

47. 0
1~

•
~~~~ 1 

145 Group 106 1 53.0

73.3 ~~~~~~~ 33 31 22 57.9
College 26.7 12 and 5 16 I 42.1
Credits—— 41.2 35 30 35 

______ 
38.5

Less Than 58.8 I 50 and < 56 I __J 61.5
I Pull Year 52.3 68 Total 57 44.2

_____________ 
62 Group 72 ________________ 55.8

64.4 ~~~~~~~ 38 31 49 63.6
High School 35.6 j I 21 and 5 28 I i 36 .4
Graduate —— 37 .8  34 30 64 

_____ 
38.3

Regular 62.2  I 56 and < 103 I __J 61.7
Diploma 48.3 72 Total 113 46.3

51.7 I 77 Group 131 1 53.7 -

69.2 ~~~~~~~~~~~ 9 31 12 60.0
High School 30.8 4 and 5 8 I 40 .0
Non-Gradua te 43.8 7 30 10 ~~~~~~~~~ 45.5
or Cert if icate 56.2 1 9 and ~ 12 1 I 54. 5
V ia G.E.D. 55.2 16 rotal 22 52.4

44.8 1 13 Group 20 

F 

47.6

Total  66.8 ~~&~~~~~
__ .I__ 143 31 129 62 .3

All  3 3 . 2  1 71 and ~ 78 i I 37.7
Education 37.6 ~~~~~~~~~~ 154 30 208 41.8
Levels 62.4 1 256 and ~ 290 _________________ 58.2

All Attrition s 47.6 297 Total 337 47.8

All Retentions 52.4 327 Age. 368 1 52.2

FIOrRE Gb . Attrition and retention rates by age and level of education for 1,329 subjects having no rated ATC
experience on entry into FAA ATC tra i nin g in 1969. The group of 624 havIng pilot and/or communications rat-
i ngs, but rio ATC ratings, Included 73 rated as pilots only, 94 rated in comniunications only, and 457 having both
p i lot and communication s ratings. Although not depicted the retention rates of the respective subgroups were
40.3, 54.8 and 52.5 percent.
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pilot and/or communications ratings. Of the of 1973, compared to 76.0 percent of the 350
181, 74 were non-ATC-rated subjects with pilot (youngest) high school graduates who entered
an ( lzor rated conununicatioi ,s experience and the with ATC ratings only and 61.7 percent of the
remaining 90 f ail ed to possess a rating in any 167 of the same age and educational categories
of the three areas. The retention rates of the not having an ATC, pi lot , or communications
college graduates aged 31 and older within each rating.
of the rated-experience categories were generally X fact warranting e m p hasis is that . many of
substant iall y lower than those of the younger the 705 nonrated subjects were not necessarily
graduates. devoid of aviation-related experience. Accord -

Due to the pervasiveness of age ef f ec ts , we ing to response data - to various questions on the
focused on a compari son of the retent i -n rates of CAMI questionnaire , sonic of these subjects had
t-he younger subjects only to determiii~ the extent limited ATC experience but possessed no ATC
to which the validity of education , as (h ’fine (l b~’ rating ; some were student pilots who had rela-
level , might vary in accordance wi th  tvpe ’~ ~f t ive lv few hours of fly ing time (and were not S

rated aviation-related experience. The retention categorized as pilots in the current study), and
rates of t he college graduates of every experience many stated they had communicat ions experience
category were relatively low ; they ranged from of various types but failed to indicate t-hey held
47.~ percent for the 7~ having no ATC. pilot , a rat ing in that area. Moreover, a significant
or communications ratings to 54.5 percen t- for proportion declared other types of aviation-
t-he 11 holding ATC ratings only. In fact , there related experience, most frequentl y as air dis-
was only one experience category in which the patchers or navigators or in radar surveillance
retention rate of the college graduates failed to work associated with air defense systems Yet.
be lower than th ose of com parably aged sub- the va st majority indicated they had no aviation-
j ects of es-cry ot her level-of-education category . related experience whatsoever. For purposes of
The exception pertained to the 36.4-percent- rate the present stu(l . no ( lis ti l ict ion was made be-
established b the 11 non-graduates of a hi gh tween the- various subgroups because none of the
school (less than 31 years old) who held ATC 705 claimed to have i itc~/ aviation experience of
ratings and also pilot and/or communications the types for which ATCS select-ion standards
rat ings. Within each of two experience cate- h ave long prescribed the award of credit points
gories, the younger subjects without hi gh school toward derivation of an applicant - rn s overall eligi-
dip lomas had an attrition rate exceeded only by bilit -y rating. In ter i i i s  of selection standards,
that - of the college graduates. However , t he 56 these subjects were generall y “less qualified” with
you ngest- subjects of the lowest level-of-education respect- to “job-r elated experience ” t h an t hose
category who held ATC ratings onl y had a very who entere d with ATC. pilot , and or co nimn ni —
respect-able retention rate of 73.~2 percent. (at i on s ratings. Education (as defined by level )

There was onl y one exper ience category wit-bin mi ght therefore be expected to validate rather
which the high school graduates aged 30 and impressivel y as a predictor of their training out-
vounge.r did not have a hi gher ret ention rate conies. However, the validation results were not-
t han did subjects of all other educational levels , of the nature tha t  formulators of the selection
‘flie exception pertain ed to 90 hi gh school gradu— standard s would ~robabl y have forecast.
ates having pi lot and (or n n m i m n i r a t  ions ratings The retention rates of the ~07 nonrated sub— - S

but no ,~rli1 ratings ; their  retention rate of 62.2 je cts aged 31 and older ranged from ~7.8 percent
vercent was eNci edcd by the l a t e  (67.8 percent) for the 1 college graduates to 4~ .l percent for -

istabl isheil by 174 having I to 4 vents  of college. the 38 who had less than 1 ful l  year of college.
~ l i ght lv  more than 5~~ percent of the - I t )  hi gh Wbe-t i placed in rank order, however , t he reten-
school gra( lImat  es of age :~u a t m i f  \ o i i  lige r has- ing t ion rates of the oh icr Sni )j Ccf s failed to reflect

.~TC and pilot and/or ( ‘o t l I t l i l In  lent ions ratings cit her a positive ol’ an inverse relationship wi th
wi re st i l l  in F’A.\ ATC work at the beginning level of education.
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The retention rates of the 498 nonrated sub- undertaken to extract , roster, and forward the
j ects aged 30 and younger wei generally hi gher information needed for research purpo~es. Thus,
than those of their older colleagues but, in con- ti m e test- scores received by CAMI for 1,484 sub-
trast with the latter, followed a pattern reflect- jeets yielded an attenuated distribution. Even
ing a modera te ?flC(/ W( relationsh ip with educe- if  seon~ of all selectees had been availabl e, how-
t-ional level. At the beginning of 1973, only 47.2 ever , the resulting score di~t-ribution would have
percent of the younger nonrated subjects having been rather drasticall y attenuated relative to
college degrees were still in the air traffic control that - expected for a typical app licant group. On
system. The nonrated subjects aged 30 and the basis of findings obtained in several unpub-
younger of all other educational levels had sub- lished CAMI studies, we estimate that slightly
stant-iallv higher retention rates. Even those less than half the applicants examined with the
(N~~22) lacking high school di plomas fared battery during the paSt 10 years have scored at
better than the college graduates (54.5 percent least. 210 (usually considered minimally qualif y-
versus 47.2 percent) . ing) and that less than 20 percent of the ex-

Rates of the remaining subgroups (of the same anminees achieved scores in time range of 230 and
age category) were 58.2 percent for 146 having i hi gher . from which the FAA has selected about

— to 4 years of college, 61.5 for 91 having less than 70 percent of its trainees.
1 year of college, and 61.7 percent for 167 who The failure of the FAA regions to provide
terminated their education after receiving their CAM! with complete records on all, or at least
high school diplomas. Although only that dif- most , of the 2.352 subjects invoive(1 in the study
ference between the latter ve”sus time 47.2-percent also resulted in other problems and research dif-
retention rate of the college graduates was statis- ficulties. The lack of sufficient data- precluded
tically significant (p<.OS) the nature and trend determination of the number of subjects who
of the findings contradict , rather than support , establishied their candidacy under the “specialized
the philosophy that training-success probabilities experience standard. ” By resorting to a review
tend to increase in accordance with educational of (‘A MI ~uest ionnaire response data and also
levels, information obtained froimi the Academy training

E. Educational Lev~’l T er8ua A ptitudea, .1 qe, records, we finally determined that at least- 582
end Exper enei r’ . We encountered severa l encu~m- of the 2.352 entered tinder the specialized ex-
brances when attempting to assess possible inter- P~rwm’e standard. pr esumably with their apti-
action effects of aptitudes (as measured by the t ii de test scores being disregarded in the selection
(‘SC A ptitude Test Screening Battery ) ~~ ~be process. The 582 were appointed to training
validity of education level for prediction of train- with General Service ratings (i.e.. pay grades)
ing siI(;ceSS. The F AA regional offices forwarded of GS—8 or higher. Although entry into train-
(‘S(’ ATC test performance data to CAMI for ing at the 05—8 level or higher i m p lied (beyond

only 1,484 of the 2.349 subjects for whom educe- doubt) that a subject qualified under the spe-
tional information was elicited through use of cialized experience standard (e.g.. ATC work,

the background questionnaire. ~hireom-er. t h e  test Ground Control Intercept l)irector experience, -
data were presum ably biased ; scores were pro- etc.). we had no way of ascertaining precisely
vided CAMI for disproportionately fewer Aca- how many of the GS—7 rated subjects m i ght also
de mim y attrition s than graduates (34.7 percent h ave qualified for waivem ’ of the aptitude screen-
versus 67.6 percent- respectively). Test records ii~g t’eqiiirenient.
were seldom forwarded until several weeks, some- When the (‘SC test- scores that the regions —

t imes months , after the trainees had enrolled at forwarded for 1,484 subjects were arrayed, the
the Academy ; training-course failure usually majority (67 percent ) were found to be within
led to termination of FAA employment ; records the re latively narrow range of 210 to 2Sf)  and
were rarel y retained on personnel beyond 30 (lays on] 1t4 (10.2 percent ) were below the normall y
following their release and were no longer avail- l)rescm,bed screening cut of 210. Onl y 27 of the
able when efforts were belatedly and sporadicall y 151 nonqualif y ing scores pei1ained to those in
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grade GS—7. As mentioned, however, it is rca- Instead, we decided to undertake an analysis
sonable to suspect that some additional GS—7 to determine and compare the retention rates of
rated subjects with nonqualif ying scores were the subjects by age category and by rated ex-
among those for whom the regions failed to for- perience grouping and level-of-education cate-
ward test data and/or complete background gory within each of three major groupings : those
information, hired at grade GS—7 and lower for whom qualif y-

Considering the incompleteness and irregular- ing CSC test scores of 210 or higher were re-
ities of the background inform ation on subjects ceived , those (with or without test scores) hired
fo~r whom records were received and in view of at the 08—8 level or higher with waivers of the
the extent to which bias had presumably occurred aptitude screening requirement, and those ofin the collection of aptitude test data, it seemed
rather illogical to proceed with plans for a 08—7 level and lower for whom no CSC test

detailed analysis that would have involved com- scores were received. The results of t-his analysis,
putation of the intercorrelations of the aptitude- from which the 27 GS—7 rated subjects having
test variable, age, educational level, and other nonqualif ying scores were excluded, appear in
variables. Table 1.

TA)I.i I . Sob~oct.’ Nototlion Rot., by Ed000tiotol Lot.!. Ago , ond P rn. n tr y topori.nco Io.sk gro..nd°

Sobjoct . lU n od .1 .6. CS’i t.n.t or tonAl NobjAl t . lUr.d on the G S 8  Loot! or lU1hAl Sobjeote Olr.d on 100 15-7 Loot ! or I.,on.r
Noolt; Qonlifyto.$ 00.0.. .0 210 or Kigl.er Who.. 0p.oLeiio.d Job—Re b Ind Etp.ri.lot Nor — ioo Wb tho 0.glon. Providod No k~ ord
on CII LIt AQtltod. Toni Sor.~~ thg RotiNry r~~tsd Woloto gO A.titodo 00.1 Qo.lifiooti.. of Soot.. on the Aptito do Tont Nottory *~~

Typo .1 60101000 Mt ing(e) Rei d P0000 no Entry Into PAL AXIS Trotoln i

Alt 101001 60’ 110 LII Noting; No I,OUN$ • Axc 0411. ; ,e N. Alt ~~~~~~~ ii~ ti~~ 0~ Alt Rer.iop ,.f No Alt totiog; No 0..tLog~~ .
~~ pilot nd/ Non.d 0~ Pilot Alt or Pilot to PI~~O~ nd/ Mind on Pilot Alt or Pilot ‘O0 PIlOt oM/ b Ird on Pilot Alt Or Pilot

lay.! of EdUC.- or C tLoo- end/or in Ce. or In Cs. 
~~ C .joo. nd/or in Cs- or Sr Ce. or C .,ic.- and/or i. Co.. or In Ce.

l int Att 0100d tint . lotion enlootiSe 161001100e tie.~jg~~~~ .LooOIso ~~~io.oin. lit.,. lotion e,.,iottion. nrnicotio..
Prior to Entry 001.0 - ReI.0- let.n 0.t..- R.t.., - Ret.,,- 0.000- Oolnn- On tO ’

intry Into Atodeny Ito,, lion t in tin 1116, Ii.. t i on lion t in
Ag!~~~ No.10 Tr .ioiog 8 Pot. N Nat. N Rot. .,JL... , Mt. N Mn. N Rot. 0 Pot. N Rat. N Ento

LI. 1,1.0. 4 75.0% 7 20.61 11 34.2% 54 38.9% 3 00.0% 10 30 0% 33.3% 6 33.3%
3! 0.1. Oip l.eo 3 3 3 . 3 % 39 46.21 48 41.61 77 51.~ % 10 40,0% 11 36. 4% 19 15.8% 19 21 .1%
Or < 1 Yr ColIng . 4 75.0% 24 29.22 22 59.1% 57 59.3% 3 33.3% 3 00.0% 1 00.0% 18 22.2% 13 23.1%
Old.r 1-4 it CoIl.0. 5 80.0% 44 52.3 % 34 47.11 31 41.9% 2 00.0% 9 64 4% 2’. 16.7% tO 22 .2%

Coil.;. D.gror 13 15.41 11 27 3% 1 00.0% 3 66.7% 2 00 0% 1 00.0% 13 23.1% 5 40 . 0%

Totol 16 68.7% 127 40.9% 126 46.0% 190 47.4% 6 50.0% 20 25.0% 32 34.4% 80 dO.0% 61 24.6%

8.5. C.E.O. 19 73,7% Il 43.6% 17 51.8% 36 66.7% 1 100 .0% II 60.0% 4 25.0% 5 40 0% -30 8.5. DiPl~~~ 134 81.3% 64 74.2% 109 76.1% 161 76.4% 6 75.0% 10 40.0% 85 70.6% 20 20.0% 47 31.9%
00 0 1 Yr Coll.g. 56 71.4% 63 65.1% 57 70.2% 71 73.2% 1 00.0% 3 100.0% 35 74.3% 21 42.9% 3! 41.9?.

Yo..,g.r 1-i tt CoIl.g. 43 76.1% 127 72.4% lOS 68.6% 61 70.11 2 100.0% 1 100.0% 21 68.4% 45 53 3% 40 30.0%
Cob 0. Ongro. 5 60.0% 25 64.0% 46 56 .5% 9 55 .6 % 2 50.0% 4 75.0% 1 00.0% 18 3 3 . 3 %  22 2 2 . 7 %

Totoi 257 7 7 . 4 %  292 70.2 % 334 69.12 338 73.1 % 10 70.0 % 10 61.1% 162 66 - 0% iON 44 .7 % 14 5  32 . 4%

8.0. GJ . O. 23 73.9% lB 50 .0% 28 57 .1% 90 50 .0% 1 100,0% 3 00 .0% 20 45.0 % 10 30.0 % II 34,4 %
0.8. Oipl~~~ 137 80.3% 105 63.0% 157 63.6 % 238 68.3% 4 75 .0 % 20 40.0% 96 64.7 % 39 10.0% 66 20.8%
o 1 Yr CoIl.g. 60 7 1 . 7 % 87 55 .2 % 79 67 . 1% 90 69.4% 4 25.01 6 50.0% 36 72.2% 39 33.3% 46 36 4%A$O~ I -A ir CoIl .8. 48 7 7 . 1% I ll  67. 2 % 139 63 .3 % 92 60 .9% 2 100.0% 3 66.7 % 40 47 .5% 69 40.6% 58 27.6%
CoIl.0. 00g m .  5 60 .0% 38 47.4% 57 50.9% 10 50.0% 5 60.0% 6 50.0% 2 00.0% 31 29.02 27 25.9%

Tot .! 273 76 .9 % 419 61.3 % 460 62.8% 520 63 .8% 16 62.5% 38 4 2 . 1 %  194 00.8% 108 51.92 206 30.1%

°fl. onolyoi. p.r t.in. to 2, 322 .0 16. 2.152 .olmntte of lb. LO6d.~~~~. 00 Noel. oa,d T.r.in.1 booic tr ointeg roor. .. dorIog 1969; .orlod. d or . 0km . ~o6jort.
oh. f.Il.d to lod loot. od oont ion ol loon! nd 27 01 16. 18—7 1.0. ! 0.0 .6.. 1116 Po$ion. fomoord .d oooqoollfyin; Opt ito.!. toni .0000e of 209 or lent,

4*1.4.00th on lb. 0.~ ion. .. ldo. I or~~ rd.d Oh. r.cord . of .objn te .~ they .ntem.d 4ood.~~ tra l oing N.,I .inc o It von not 16. FIna le. to r ot nin roeor d. beyond
30 dey. f.llo.,toR toonloot le. of .ep loyonnt. op Il lol .  00018e nor. ostooliobi. Lot o l.r ~ . propo r tion of lb. .vbjoot . 060 o.mn 010r It. d AntI, 0 b..!, toothing .

Inasmuch as previous analyses of this study categories had retention rates exceeding those of
have rather clearly demonstrated that the prob- their somewhat. comparably experienced eel-
abilities of success in ATC training are more leagues of GS—8 Jevel and higher who entered
associated with entry age and types of aviation training with waivers of the aptitude screening
ratings titan level of education , there is little require m ent. Perhaps the most striking finding
need to discuss retention-rate diffe rences that concerns t-he 38 subjects among those hired at
would merely further ill u strate the influence of grade 08—8 or higher who were nonrated in ATC
those variables. However, it is important to note work, as pilots, or as communications specialists :
that with age disregarded , the subjects of 08—7 the retention rate of the 38 (mmm any of whom were
level and lower having (‘SC test scores of 210 former ground control intercept- directors ) was
and higher within two of the experience-rating onl y 42.1 percent—significantly (p< . O5) differ-
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ent from the 62.8-percent rate of the 460 subjects 58.8 percent respectively pertained to the college
of lower GS grades who had no aviation ratings. graduates and those who failed to graduate from
Retention rates of the subjects of GS—7 level and high school, whereas some 76.1 percent of the
lower for whom no test scores were received were high school graduates were still in ATC work at
30,1 percent for the nonrated subgroup (N ~ 206), the beginning of 1973, compared to 70.2 percent
31.9 for the 188 who were pilots and/or corn- of those having less than 1 full year of college
munications specialists with no rated ATC ex- and 68.6 percent of those having 1 to 4 years of -;

perience, and 60.8 percent for the 194 holding college. In other words, there was no rated-
ATC ratings as well as pilot and communica-
tions ratings. Such findings, supplemented by experience category within which the high school

those of a simnilar nature for subjects of dicho- graduates did not have a higher retention rate

tomized age groups, appear to justif y the FAA’s than the subjects of any other educational level
reinstitution, in April 197~3, of the policy whereby and there was only one rated-experience category
qualification on the CSC ATC Aptitude Test (i.e., pilots and eomntunication s specialists not
Battery is a mandatory training-eligibility re- having ATC ratings) in which the college gradu-’

- - quirement. ates failed to have the lowest retention rate.
Knowing that the FAA will be recruiting its Such findings—particularl y those pertaining

future ATCS trainees from among aptitude- to the subjects under 31 years old not having
screened candidates no older than 30, we should ATC, pilot , or communications ratings (but who
therefore be particularly interested in comparing scored 210 or hi gher)—clearly imply, in our
the retention rates by level-of-education category opinion , that the ATCS selection process should
for those younger subjects (involved in the cur- include little or no consideration of educationrent study) within each rated experience cate-
gory, having entry grades no higher than GS—7, beyond the high school level. For candidates
who attained qualif ying CSC test scores of 210 who are equally qualified in all respects except
or higher. As may be noted , the retention rates education , select-ion standards should be revised
for the younger ATC-rated subjects having in such a mnanner as to result- in relatively lower
scores of 210 and higher ranged from 60.0 per- eligibility for those who failed to receive their
cent for the five college graduates to 81.3 percent high school diplomas. Nonetheless, age, aptitude,
for the 134 who terminated their education after and ATC experience are far mnore valid as selec-
graduation f rom high school ; however, the lowest tion factors than education . To suggest that
of the intervening rates was 71.4 percent for t h e  restraint be exercised in the selection of college
56 having less than 1 full year of college, whereas graduates would be absurd ; under no circum-
that of the 19 lacking high school diplomas was stances should a college degree place an applicant
73.7, which compared favorably with the 76.7- at a disadvantage. However, in view of the find-percent rate established by 43 having 1 to 4 years
of college credits. The group of 292 of the same ings obtained in this study, it would seem logical
age and aptitude grouping having pilot awl /or to recommend abolishment of all standards that

— communications ratings but. no rated ATC cx- currentl y prove helpful to college graduates in
perience included 66 with high sch ool diplomas establishing their training eligibility.
only and their retention rate was 74.2 percent, F. Ma3or Areois of College Study. Although
compared to 72.4 percent for the 127 having 1 the previous analyses had shown educational level
to 4 years of college, 65.1 percent. for those hay- (e.g., beyond the high school level) to be in-
ing less than 1 full year of college, and 64.0 and valid for selection purposes, there remained a
63.6 percent respectively for the college graduates need to determine the extent- to which the reten-
and those with G.E.D. certificates. Concerning t-ion rates might vary in accordance with the
the nonrated subjects of the sante age and apti- major areas (or types of courses) of college
t.uide categories, it should be noted that t.he two study. The results of an analysis bearing upon
lowest ranked retention rates of 56.5 percent. and this issue are pre.sented in Table 2.

25

- ~~~~~~~~~~~ ~~~~~~~ - ~~~~~~~~~~ - — . ‘~~



______________ -~t,-,~ .” -o.y--._-- ,,~~, ~~~~~~~~~~~~~~ ~;r~ —’—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- -

— TABlE 2 • Retention Rates by Specific Area of College Study for 1,265 Subjects Cla iming
College Credits on Entry Into Academy ATCS Basic Training in 1969

Reten- Reten-
Specific Area Total tions Specific Area Total Lions

of Major Studies Group of Major Studies Group
— While in Collage N N 2 While in College N N 2

Business Mathematics
General 70 40 57.1  General s~ 36 67.9
Accounting 37 26 70.3 Computer Technology 12 8 66.7
Finance , Banking, etc.  6 2 33.3 Total 65 44 67.7
Administration or I4gi~t .  98 34 55.1 Physical Sciences
Public Administration  2 0 0.0 General 8 3 37.5
Marketing 9 4 44.4 Earth Sciences 15 7 46.7
Advertising 1 1 100.0 Physics 13 8 61.5
OtI*r 9 5 55.6 Chemistry 13 10 76.9
Total 232 132 56.9 Ot her 2 0 0.0

Education Total 51 28 54,9
General 14 9 64.3 Engineering (except Aeroengr .)
Educational Admin 1 0 0.0 General 52 33 63.5

— Elementary Education 2 2 100.0 Civil , Construction 8 6 75.0
Secondary Education 11 6 54.5 Mechanical 12 5 41.7
Physical Education 13 9 69.2 Electrical 25 14 56.0
Other 12 5 41.7 Industrial 9 6 66.7
Total 53 31 58.5 Chemical 4 3 75.0

Social Sciences Architecture 9 7 77.8 
-

General 8 1 12.5* Other ~ 2 40.0
Sociology 15 3 20.0** Total 124 76 61.3
Psychology 37 16 43.2 Aviat ion-Related Fields
Anthropology 1 0 000 Aviation or Aerospace • 23 13 56.5
History 34 16 47.1 Aeronautical Engineering  14 10 71.4
Economics 12 6 50.0 Aircraft Maintenance 3 2 66.7
Political Sci. & Govt .  lB 9 50.0 Aviation Admin . or Mgmt.  4 2 50.0
Law Enforcement 6 Corr .  6 5 83.3 Pilot or AIC Training  5 3 60.0
Law and Prelaw 7 2 28.6 Flight Operations 4 0 0.0*
Other 3 1 33.3 Total 53 30 56.6

Thtal 141 59 41.8 Other
Biological Sciences Arts & Sciences , General  41 26 63.4

Biology 18 12 66.7 Fine & Performing Arts  22 8 36.4
Zoology 5 2 40.0 HumanIties , Philos., etc 9 4 44.4
Biochemistry 3 2 66.7 Languages 12 9 75.0
Pharmacology 3 2 66.7 English 6/or Literature  37 18 48.6
Premed . or Predental 12 2 16.7~~ Journalism 7 3 42.9
Veterinary Medicine 2 2 100.0 Home Economics 2 0 0.0
Other 1 0 0.0 Industrial Crafts 11 6 54.5
Total 44 22 50.0 Drafting 5 3 60.0

Agriculture & R.lat.d Pidi . Total 146 77 52.7
G.n.ral 6 5 83.3 Unknown (Major Study
Animal Husbandry 2 1 50.0 Areas Not Indicated~ 340 209 61.5
Forestry 6 Wild Life 6 2 33.3 Total With Claims of
Other 2 1 50.0 College Credits 1265 717 56.7

Total 16 9 36.3

Dif ference from the retention rate (56.7%) of the 1,265 claiming college credits is:
*signific*nt at less t han the .05 level; **significant at less than the .01 leve l
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Some 925 of the 1,265 subjects declaring college declared as principal studies while in college.
credits listed their major areas of study. Most This secondary classification procedure resulted
of the 340 who failed to do so indicated college in many subgroups of various sizes and with
credits totaling 6 semester hours or less. For widely disparate retention rates. In several in-
research purposes, we classified each of the 925 stances, however, the subgroups comprised so 

-under 1 of 10 mutuall y exclusive categories. The few cases as to preclude reliability of the reten-
10 categories, each of which contained numerous tion data. Nonetheless, only four of the sub-
subcategories reflecting specific areas of study, groups were found to have retention rates -

were : business, education, social sciences, biolog- differing significantly from the 56.7-percent rate
ical sciences, agriculture and related fields , math- of the entire group of 1,265 former college stu-
ematics, physical sciences, engineering (exclusive dents, and only one of the four included as many .3
of aeroengineering), aviation-related fields (in- as 15 cases. The four statistically significant
eluding aeroengineering studies) , and other differences (relative to the overall rate of 56.7
(which included a variety of seemingly unrelated percent) pertained to 8 subjects with majors in
studies) - “general” social sciences (12.5 pe.rcent); 15 who

Of the 1,265 subjects who attended college, 56.7 specialized in sociology (20.0 percent) ; 12 who
percent (N = 717) were still in FAA ATO work were “premed” or “predental” majors (16.7 per-
at the beginning of 1973. The retention rate of cent) ; and 4 who indicated “flight operations”
the 340 who failed to indicate their college as major courses of study (0 retention rate).
majors was 61.5 percent, whereas those of the In view of the relatively few significant re- -

10 major-area-of-study categories ranged from tention-rate differences , we were tempted to con-
41.8 percent for 141 majoring in the social elude that the probabilities of success in ATC
sciences to 67.7 percent for 65 subjects majoring training were generally unrelated to the types
in mathematics. With one exception, however, of courses declared by candidates as their college 

-

all differences between the m ean retention rate majors. Such a conclusion, however, was held
of 56.7 percent for the entire group of 1,265 in abeyance pending completion of a more de-
former college students versus the rates of those tailed anal ysis in which the ATCS retention
in the various major categories fail to prove rates of the 1,265 subjects indicating college
statistically significant (when subjected to a two- credits were exam ined with respect not only to
tailed “t-test”);  the exception pertained to the major courses of college study but also to the
41.8-percent rate relating to those who majored type of college attended (i.e., the highest degree
in the social sciences, offered by the institution attended) and the level

Moreover, all but 6 of the 55 retention-rate of college education completed (i.e., less than 1
differences between categories were of insufficient full year of college credits, 1 to 4 years of col-
magnitude, based on t.he numbers of cases in- lege work , and 4 or more years of college work
volved, to be statistically significant. Five of resulting in the award of at- least a bachelor’s
the six differences that were significant pertained degree). The results of such an analysis, in
to the rate of 41.8 percent for the social sciences which distinction was maintained between the
majors versus the rates of those in the following subjects aged 31 and older versus those 30 and
categories : business (56.9 percent) ; education younger, are presented in Appendixes A and B. -

(58.5 percent); m athematics (67.7 percent) ; en- There may be some among the readers of this
gineering (61.3 percent) ; and the 340 wit-h un- report who will find this last- analysis to be of
known maj ors (61.5 percent). Also statisticall y sufficient interest to warrant intensive study andsigrnficant. was the difference between the rate of comparison of the retention rates of the numerous52.7 percent for the cases categorized as “other” .

versus the top-ranked retention rate of 67.7 per- subgroups (A ppendixes A and B). ‘%S e, the
cent established by those majoring in mathe- authors, have already done so hut will refrain
matics. ‘ from presenting a lengthy discussion of the

As mentioned , the groups of cases represented numerous retention-rate differences, most of which
in the 10 primary categories (Table 2) were were relativel y minor. When considered as a
subdivided on the basis of specific types of courses body, t Ime results of t-his comprehensive and
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detailed analysis indicate the major areas of col- IV. Summary and Conclusions.
lege study of most college graduates, and also of The ATCS selection procedures relating to
most others who attended college for 4 years or education have always tended to reflect an under-
less, to be negligibly related to the probabilities lying hypothesis that success probabilities in
of training success—regardless of the type of ATC training should tend to vary in accordance
institution (as defined by degrees offered ) they with the keels of education attained by person-
attended. Perhaps the m ost startling finding nel considered equally qualified for training in
concerns the disparity between the retention rates other respects. The current study was under-
of the older versus younger subjects. Some 331 taken in order to test that hypothesis and also
of the 1,265 former college students were 31 or to determine whet-her selection procedures should
older at time of entry into training and only or should not be revised to include consideration
38.7 percent (N = 128) were Still Ifl FAA ATC of recency in the attainment of education, par-
work at the beginning of 1973, whereas the reten- ticularly at the college level, and/or the major

I

tion rate of the 934 aged 30 and lower was 63.1
percent. However, this retention-rate difference 

eo ’irses of study of college graduates.

can be attributed primarily to age effects rather A series of analyses were conducted on data

than recency-of-education effects. This fact was pertaining to 2,352 ATCS recru its who entered 4
clearly illustrated by the results of earlier anal- the Academy basic training phase in 1969 (1,858

yses. As may be recalled from our previous dis- En Route and 494 Terminal trainees). The

cussion of the analysis presented in Figure 3 st-udy revealed all educational variables, both be-

the total group of 2,349 recruits of 1969 included fore and after consideration of effects associated

663 aged 31 and older ; the retention rate of the with age and other selection factors, to be aeg li-

663, with educational level disregarded, was ~~~ 
gibly and/or inversely related to success in ATCS

39.8 percent, wheteas that of the 1,686 younger t.raining (as defined by Academy graduation

trainees of all educational levels was 66.0 per- status and/or retention in the ATC system 3 to

cent. Moreover , it is important to note that the 4 years following recruitment).

latter is slightly lm.ig /i er than the 63.1-percent re- The 181 college graduates among the 2,352 sub-
tention rate established by the 934 younger ject s had a higher Academy att-rition rate (30.9
trainees (among the 1,686) who attended college. percent- ) than any other subgroup and 208 whose

Returning to the issue concerning major areas highest level of education was reflected by a
of college study, we must acknowledge that the G.E.D. (General Education Development) cer-
retention rate of 48.5 percent for the 101 sub- tificate for high school had the next highest
jects aged 30 and younger who m ajored in the Academy attrition rate (24.5 percent), whereas
social sciences is appreciably, and significantly t.he lowest rate (18.0 percent) pertained to 876
(p <.01), below the 63.1-percent rate of all sub- having high school diplomas only, followed

- 
- jects of age 30 and younger who attended college. closely by the rate of those having less than 1

similarly, the fact should not be overlooked that full year of college (18.3 percent). Post-Aca-
those- aimm ong the 934 who majored in math- demy (i.e., facility training) attrition rates
ematies and engineering had very com m endable ranged from 16.3 to 26.5 percent and followed a
retention rates of 72.3 and 72.0 percent respec- somewhat similar rank-order pattern.
tively. Should subjects with such educational Major courses of study listed by s o m e  925 of
backgrounds receive special treatment in the Se- 1,265 subjects who attended college were found
lection process? While this is a question that to have little potential for prediction of train-
officials in charge of selection matters m ust. re- ing outcomes. The overall retention rate as of
solve, we suspect- that pragmatic considerations January 1, 1973, for time 1,265 form er college
will prompt a decision that major areas of college students was 56.7 percent. When categorized on
study be entire ly disregarded. And we would the basis of major studies, only those (N=14 1)
also hope that they decide to abolish all selection majoring in the social sciences were found to
standards relating to education beyond the high have a retention rate differing significantl y from
school level, that of the combined categories. Only 41.8 per-
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cent of the 141 social science majors were still selection factors. As determined in previous re-
in FAA ATC work at the beginning of 1978. search,bo however, all types of aviation-related
Moreover, 53 subjects for whom major courses experience except. ATC were found to be grossly
of college study were judged as being more di- unreliable for prediction of training outcomes.
rectly related to aviation than were the majors Other findings clearly illustrated that candidacy
of all others were found to have a retention rate for ATCS training should be restricted to apti-
of 56.6 percent, only one-tenth of a point lower tude-screened applicants no older than 30 and
than that of the entire group of former college that it would also be advisable to discontinue
students, the award of credit points toward eligibility for

- None of the educational variables had a signifi- all types of preentry experience except air traffic -

cant interaction effect on the validities of other control.
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letlal p1.1, 1 15to 23.0 10.o 21 lb 7 21.) 5ô,5 l~~~~s l 2 ~~~bL~~~~so:o 2s. 1o:e~~~si.3 3-
Drlrn ee. Naaler ’ a 5 60.0 40.0 10 40 0 20.0 30,0 lb 36.3 9.! 54 S 26 30.8 23.1 46.1

Rarhelor ’. 3 100.0 6 33 ,3 16,7 50.0 Ii 40 0 30.0 30 0 II 31 6 21.0 47.4 ~
‘

A..oc. or ott .., 
~ ~ 7 30.0 33 ,3 7 26.6 -28  6 42.8 13 23 1 38.5 38.5

Tolal_A,~b,T~p~a_ — — 18 11. 1 38.9 30.0 _4~ — 28 3 21.7 50.0 31 35 .1 18.9 
— 

9.0 101 21.7 23.8 48.5
Rlolegltal rT,.5. 12 23 0 35 5 1l 7 3 33:3 16 25.Ô 1b 3 41,Y
Stlr ncn. Na.ter ’ n 3 3 3 3  33,3 33.3 3 100 0 3 100 0 9 11 .1 11.1 77.8

Oacl,ebor ’ . 1 100.0 2 50 0 50.0 3 33.3 66.7 
—

A,.og . Or olI ,en 3 100.0 4 25.0 75.0 7 14.3 85.7 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IZ 1 ~~~~5.~7 . . . 5L jAgrlr.lt,. re and P1.,. 2 l0U.o 5 20 0 80 0 7 28 b 14.3 57 I

Be lated Plo Wo Ilanter ’ . 1 100.0 I 100.0
(ani al l,,,.band rv , Bac he lor ’, I 100.0 1 100.0
forestry.  o t t . )  A ,00c . or ot l,.r 2 100 0 2 100.0

To ta l 4ll tspen l . . . . . . . loo~o_ _ s 4 0 o  _ 90_0 _ 3 ~~~~~~~~~ ..2 Q Q _ 8O 
TiaThTojtlr rT,,I. 6 16 7 33,3 50.0 6 33.3 615.7 1 100.0 13 23.1 23.! 53.8 -lia.l,r ’, 6 16.7 83 3 6 100.0 I 100.0 13 7 1 7 ,7 84.4

!iarhrbo r ’s 
- 3 100,0 3 33 ,3 l,t. 7 2 50.0 50 0 H 23.0 75 0

45,00 , ot oIl,,-, 6 16.7 83.3 7 28.6 7 1.4 13 15. 4 7 7 76.9
To tal  A ll Is-pen 21 _93 5 l~ .2 _ l6 2_~~~~2Z _ 1 8 ..2. _ -.. j 7 3  — .  15.0 ~S~,0 _ _ ~~7 I . 1~~9.j ~4

Ph’ .Tc~I p1,1. 2 50.0 50.0 15 215.7 13 .3 90 14 3 50.1) 25 0 25 0 2! 33 3 1 3 .3  52 4
Stle not ’ . Ilsalor ’ , 2 50 0 10.0 1. 25 .0  75,0 5. 16.7 lb. ? 66.6

Bachelor ’. 3 100 0 3 100 0
or o I l - s r 5 20 0 40 0 30 0 8 25 0 75 0 13 23 1 IS., 61.5 

lolel .3lb l~ pe. ! _ 2 3 43 ...2 2 Z .~~ 4..4.. .. _ 3Q 2o.o .. ...l9.Q .. Z0.,0_ :. ~~~~~~~~~~~~~~~ 2~~~~_ 1 3~9~~~Hc.5
tngino mTn r1.I. — — — — — 

8 250 25 0 50.0 22 9 1 13.6 17.3 2 50 0 5O0 32 15 6 IS 6 68.8
(eacl,s d lng t15aSrr ’. 1 100 0 12 16.7 Ii 3 1 100 0 16 14.3 85 7
A.ro ,e~ lneerl,t ) eachirl o , ’ a 1 100.0 12 8 3 91.7 23 7 7  7.7 84.6

Asi ot . 551 0 5 ? or 5 20,0 80.0 11 4 5,5 9. 1 65. 5 lb 31.3 l 2 5  54.2
loIs! A l l  I~,P H  — IS 20 0 20 0 ~! — 12,3.,. _ I~~I — 7S~’. - — I — I3~

3 — bts J — — ~~ ~~~~ — 
13.3 72,9

AriIatIon . Aemo : — — Ph .D. — — — 
2 100.0 8 - 

25.0 73.0 3 200.0 I) 13.4 eZ.~gis t Its , and !iaoler ’ o 1 100.0 4 100.0 1 100.0 6 lb .? 83 3
3 R.let.d Floldo- Reth, o lor ’ n I 100.0 2 50 0 500 2 5.0 0 500  5 40.0 60.0

An g er. or o ther  4 25 .0 25 .0 30.0 IS 26 7 3 2 3  0.0 19 29,3 31.1, 42.1
— Total A ll  Iip.!n_ - 9 - 12 .5 12 3 ~3~0_ — -- 23.8 27 .6 - 18.6 ~~~ 6 16.5 7 5 11.7 ~~6 6 6  1�.~ l3~

3. 6!~~ - -A(1 1t1.r —— P1.I.” — — — 7 100.0 20 20 . 0 20.0 90.0 7 14.3 1! 4 14.3 34 14 7 29 5 588
Master ’ . 9 22.2 77 .8 12 14 .7 16 7 4I,.6 Is 3 3 3  3 3 3  33 3 27 13.8 22.2 63 0
lisutuolo r ’ . 5 25 .0 12.5 62. 5 12 25.0 31.7 3 3 3  3 33 ,3 66 .7 23 26 26.1 41.8
Asooc , us, o l I n  IA 2 1.3  28 B 50 0 19 21 .0 15 8 63 .2 33 21 2 21 2 57 6 — 

Tot ai .A1l,,T~,p!o — — 3~ 23 2 l~~~ - ~8.4. — h~ — ~0.b 22.2 57.1 I~ 15~0.~ .‘.�‘! — �I~ 3_ - . 117. _ I~ 9 - 23~9 _ S~•Ip1,1. 33 8.8 32 3 58.8 26 7 7  2b.9 
- bS. 3 - — — 60 8 .. 50.0 61.7

- 
- (S’ s fa i led t o  Sta l l., ’ . si 8.5 13 .9 74 .6 17 Il 8 5.9 82.)  b-. 9 4 12 .5 78 I -indic ate r.sjor liacI ,o lo r n 26 7 1 7 , 7  8~ .6 12 33.3 615 .7 38 5.3 15.8 78.9

ares.) A nHou . or eth ic , iS 12,0 26 7 6! 3 18 . 33.3 5,15 41.1  93 16 I 22.6 61.3
4 Tots b . 5 ! ?  upn l 192 9,9 22.0 5.8,1 73 - 13 7 17 8 48 255 II 0 20.8 68,2

Total Ph i,. 73 13.7 24 .7 61 6 201 16.0 21 0 63 0 61 24.6 27 9 47 5 315 17.1 23.2 59.7
For All Area. Sililor ’a 03 9.6 15 1 7 3 .7  92 13 .0 13.0 73 9 32 28 6 16 7 53 .7  217 14.7 14 7 70. 5
of Stt,d~- tac!,,lu,m ’. 52 23.3 11.5 75.0 68 14.7 22 . 1  63 2 29 31.0 2. I 4 8 149 11 4 18.8 63.8

4~~5~ 0. -n et her 1)6 11.8 2 7 . 2  61.0 117 23 9 16 .2 3 9 8  233 11.3 22 1 60.5
To ta l  A l l l’p.o 34 4  11.9 21. 3 46.6 5,58 17 3 18.3 64.4 132 27 3 23 39,2 933 16 7 20.2 b3 . I

H 
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