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THE RELATIONSHIPS OF AGE AM) ATC EXPERIENCE 
TO JOB PERFORMANCE RATINGS OF TERMINAL 

AREA TRAFFIC CONTROLLERS 

I. Introduction. 

N'limmuis stiulies'-' ' '" u by tlio Civil AiTomedi- 
fiil Iiistitiiti« (CAMI) during the past 13 years 
have been remarkably consistent in indicating 
chronological age at time of entry into Air Traffic 
Control Specialist (ATCS) training t<> IK* in- 
versely related to IIUMSMIVS of performance in tlu1 

KA.V Academy^s basic ATC training courses and 
post-Academy attrition-retention -tains. Such 
stmlii's-''"'- M have revealed that personnel un- 
der '51 years of age who possessed little <>r ao 
pre-FAA ATC-related experience, as well as 
former milifarv controllers no older than 85, were 
much more apt to succeed in AT''S training 
than their older colleagues. Moreover, re- 
search'"H lias repeatedly demonstrated that 
trainees over 35 years old also tend to score sijr- 
nilicantiy lower than those of younger age on a 
wide variety of aptitude tests having validity 
for prediction of training performance. 

A matter of more crucial importance, however, 
concerns the extent to whirh job performance at 
the journeyman ATCS level may be associated 
with age. Findings relevant to iliis issue were 
(irst reported in 1962 by Trites and Cobb" for a 
study in which age at entry into training was 
validated against Academy training performance. 
and also against experimentally derived ratings 
of jol> performance rendered one to five years 
after Academy graduation. The authors con 
eluded that the chances of mi individual being 

considered a satisfactory controller are approxi- 
mately one in five if he is 33 years of aye or older 
upon entering training, whereas the chances are 
nbout one in two if he is younger than 33." In 
1964, a similar study" of several hundred addi- 
tional ATCS personnel yielded results indicating 
that Academy graduates with training entry ayes 
of 38 and over were much more likely, relative 
to younger personnel, to have their supervisors 

evaluate their job performance as "innryinal," 
rather than "satisfactory." The majority of suh 
jects involved in both these earlier investigations, 
however, had not advanced to journeynian-con 
troller status by the time the experimental rat- 
ings were collected; no distinction was made in 
either study with respect to the subjects' General 
Schedule (GS) levels (i.e., pay grades), and the 
major findings were based on analyses in which 
the data for Air Route Traffic Control Center 
(ARTCC) personnel were combined with those 
collected for ATCSs at Terminal Area Traffic 
Control (TATC) facilities. 

The   findings obtained   in   the  research   men 
lioned above served to further augment the ap- 
prehensiveness of many FAA officials regarding 
the potential effects of aging upon the perform- 
ance of journeymen level ATCSs, particularly 
at liiyhlraluc volume facilities. Moreover, the 
rapidity with which aviation was expanding 
underlay the consensus that ATC work was lie- 
roming increasingly more "stressful" and thence 
provided a reasonable basis for suspecting that 
cumulative stress effects arising from lengthy 
service in active control work might be at least 
partially responsible for aye related differences 
in performance. 

The  need   for a  more definitive assessment of 

the interrelationships of aye. experience and 
ATCS performance led to a survey-type study' 
in 1966 in which experimental ratings of job 
performance, tenure information, and other data 
were collected for over 600 journeymen radar 
controllers at four ARTCC facilities. The study 
yielded a number of important findings. A 
statistically significant inverse relationship was 
obtained between aye and rating level. Mean 
group ratings for controllers over •((• years of aye 
were significantly lower than those of younger 
groups,   Length of FAA ATC experience, when 



consuleml iiuU'iHMulently of upi», proved to he 
no^lifriltlv related to rating level. While no sijr- 
iiiJinint interaction etlects of age and experience 
were discovered, consistent trends in the results 
were found indicating progressively higher mean 
ratings extending from the lesser to the more 
experienced groups of controllers who were less 
than 41 yean of sge. For ATCSs of age 41 
and oliler. however, the mean ratings of the 
more experienced groups wen* lower, though not 
significantly lower, than those of the less ex- 
[•erienced groups. Within every experience level, 
the ATCSs of age I"' and younger had higher 
mean ratings than the older controllers and the 
mean differences between the ratings of the di- 
chotomised age groups were progrenively larger 
from the moderate to the lengthy experience 
levels. Copies of the "Kmplo.ee Appraisal 
Record" (EAR, FAA Form :if>!13) were made 
available for 'MM) of the 568 ATCSs involved in 
the study. Barings based on Part IV of the 
instrument proved much less effective than the 
experimental nrtiiifrs for purposes of individual 
ditferentiation. Although findings stemming 
from analyses in which the operationally derived 
ratings served as criteria were therefore not as 
definitive as those based on the experimental 
ratings, they were in general agreement with the 
latter. 

The present report concerns nn investigation 
wherein procedures, somewhat similar to those 
used in the 1965 study of journeymen AUTCC 
(or Center) controllers, were employed to deter- 
mine the interrelationships of age. FAA ATC 
experience, and ratings of job performance for 
journeymen ATCSs engaged in Terminal Area 
Traffic Control at several higb-traffic-density 
airports. The ratings of job performance, back- 
ground information, and other data were col- 
lected in conjunction with a comprehensive study 
which ;ils' included an assessment of the con- 
trollers' attitudes and motivations regarding 
tiieir work and job environment. Other research 
priorities,-4 which arose shortly after completion 
of the data collection phase (in February 1069), 
precluded rapid progress in the processing and 
analysis of the diverse types of information ob- 
tained for the (il4 subjects. The first' of two 
anticipated reports on the study was published 
in July 15)71. It focused upon describing the 
nature, incidence, and intensity of the control- 
lers' work attitudes and the relationship of the 

latter to age, experience, and performance. How- 
ever, most analyses concerning the potential 
effects of age and ex|)erience upon level of job 
performance were reserved for inclusion in the 
present report. 

II. Methodology. 

Various groups within the FAA participated 
in formulation of the overall research design and 
in the development ami tryout of the perform- 
ance evaluation scales and other data collection 
devices. The impetus for much of this support 
originated with the FAA Headquarters' Office 
of Air Traffic Service (ATS), through which 
all aepects of the study were coordinated. How- 
ever, the helpfulness of ATS officials extended 
far beyond providing coordinative support. They 
assisted in the planning of certain phases of the 
project, reviewed and heli^d revise preliminary 
forms of the questionnaires and rating devices, 
and selected the specific TATC facilities at which 
the controller personnel were evaluated. More 
importantly, live ATCSs on the staff of Head- 
quarters* ATS were designated to visit 14 fa- 
cilities (of the 17 ultimately selected) for 
purposes of briefing the participants and col- 
lei-ting data. The sixth member of the data 
collection team, an ATCS from the National 
Aviation Facilities Experimental Center (NA- 
FKC) who had earlier headed a team of XAFEC 
ATCSs in developing the initial version of the 
performance evaluation form, visited two facili- 
ties. The remaining member of the survey team, 
a CAM1 researcher with no experience in ATC 
work, collected data at one facility only. 

Selection of TATC Facififiefi, The selection 
of the facilities at which data were collected was 
based on a number of considerations. First, it 
was reasoned that if age and exiwrience were 
indeed inversely related to |)crformance, the re- 
lationships would probably IK- more pronounced 
at high IFU-density airports than at those hav- 
ing either relatively low IFU oj^rations or VFR 
traffic only, ATC officials and the principal in- 
vestigators therefore concurred that the selection 
of the facilities should be made from among 
those which, at that time, were of Level-Ill 
status (i.e.. facilities having 100,000 or more IFR 
operations annually). 

Inasmuch as the controllers at three of the 
four  airports having the heaviest  IFR  traffic 
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loads had just rooeotty iiartioiputed in ofher 
WAX studies. ATS indicated that those three 
should be excluded from tiie proposed survey to 
preclude further disruption of those controllers" 
work schedules. Due to various reasons, it was 
also decided that each facility at which the IFK 
roOQ) was not located within or near the tower 
should he excluded from the study. ISivariate 
fm|iieiu\y distrihufions of ag8 and experience 
of the controllers at each of tiie remaining Ixnel- 
III TATC facilities were next prepared and 
examined. (The distrihutions were obtained 
through analysis of AIM' tops records, current as 
of .Fanuan 1068, which FAA Ileachiuarters pro- 
vided.) Twenty facilities for which the raiifres 
of igB and experience ap|)eared to offer the U-st 
potential for study of possible interaction effects 
were tentatively selected. Due to limited travel 
funds, however, no visits were made to three of 
the 20. 

During the fiscal year IW>9 (a period approxi- 
mately midway in which the A.TCS ratings were 
collected), the 17 selected facilities had a com- 
bined total of ;5,774,")7t) IFH operations; the 
range was from 111,73] at Indianapolis, Indiana, 
to ;j74,.'{r»4 at the Atlanta, Georgia. Municipal 
Airport, and the overall average per facility was 
888,088. 

Pi i'fonnainf Evaluation Form used. The 
('AMI study of AHTCC |iersonnel had shown, 
as mentioned earlier, that supervisory ratings of 
AT("S performance based on the KAK (FAA 
Form S688) ottered little potential for individual 
differentiation. The distribution of such ratings 
was abnormal; less than one-half of one per cent 
of the ratings were in the lowest two of five 
categories whereas the ratings received by the 
majority of the subjects on each of six "key 
result areas" indicated that they "exceeded the 
job requirements." Mcwt other appraisal meth- 
ods in use when the present study was lieing 
planned were, like those at the time of the 
AHTCC study, designed primarily for remedial 
and diagnostic purposes and or were not uniform 
from facility to facility. Moreover, the opera- 
tionally derived evaluations of performance were 
not expressed in quantitative terms and were 
generally not amenable to quantification. Thus, 
the lirst major efforts in preparing for the cur- 
rent study focused upon the development of ex- 
perimental procedures with which to obtain re- 
liable,  subjective,  quantitative  ratings of  job 

perlonnaaot: at the journeynuui TATC ATCS 
level. 

\AFEC ATCS [»ersonnel, instructors in the 
FAA Academy's basic TATC training course, 
CAM I researchers, and ATS officials contributed 
toward development of the ATCS Performance 
Evaluation Form. The instrument, a copy of 
which appears as A.ppendix 1. embodied a seven- 
point rating scale and listed 2!» elements, or 
aspects of performance for evaluation. The first 
section of the instrument dealt with the technical 
aspects of TATC work. It was develo|)ed, as 
mentioned earlier, by controller-oriented jwrson- 
nel. Several items in this section represented 
original formulations hut some were very similar 
in content and winding to the "jwrformance 
indicators" (i.e., appraisal standards) specified 
by the FAA in its procedures for the offi- 
cial semi-annual "Over-the-Shoulder Hating" 
("OSH") of each ATCS. (The official OSH's 
were not included in the present study because 
they were not amenable to (|uantiHcation.) 
Through use of the rating scale, the subjects 
were rated on each item, or element, of the first 
section; lirst, with respect to Radar (H) control 
and then, on the same items, with respect to 
Local (L) control. 

Eight items, extracted from evaluation instru- 
ments previously developed and used by CAM1 
for experimental purposes only, comprised the 
next section of the rating form. The section was 
entitled "(ieneral Helated Elements oi ATCS 
Performance" and pertained to teamwork, tact- 
fulneis, interest and effort toward self-improve- 
ment, .idaptabilily to changes in procedures and 
policies, and the like. 

The rating scale for the eight "G" (General) 
elements of performance was tiie same as for the 
"H" and "L" items. It consisted of seven cate- 
gories: "inadequate," "marginal," "below aver- 
age," "average (or good)," "very good,'" 
"excellent," and "outstanding." Printed instruc- 
tions requested that the evaluator try to be 
realistic in his evaluations and. insofar as pos- 
sible, rate the ATCS with respect to performance 
rendered during the busiest, or peak-traffic, 
periods. For analysis purpose«, each rating 
reflecting "inadequate"  performance  was  coded 
as "1," "marginal' as 2." and   so  forth, with 
"outstanding" being assigned a code of "7." 

The last section of the instrument consisted of 
a single item which read, "Use the scale below 
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to rate the oinaJf proficienoy ol this controller 
irfatire to all the controller* you hare known.'" 
Seven resjMMise catejrories were provided: "Hot- 
tom 10%" "Lower Intermediate 15%," "Lower 
Middle 15%,M "Middle 20%," «(Uppar Middle 
lä^c," "Upper Intermediate 15%," and "Top 
10%," The evaluation of eaoh subject on this 
item, referred to as the lielutive (1{) Rating, was 
also ctxied in terms of the same numerical scale 
discussed aijove, with a code of "1" indicating 
the lowest category, "•2" the next, and so forth. 

I'erformaiue /tathigs by Sii/)eri'i«orx, Crew 
('/i!efa, and Peer*. The Facility Chief and other 
statf membei-s at each of the 17 towers coojjerated 
in arranging; work schedules whereby virtually 
all journeyman-level ATCSs, their Crew Chiefs, 
and Sujiervisors received an oral briefing con- 
cerninjr some of the major objectives of the pro- 
posed research and the need for certain tyi)es of 
data and information. They were told that the 
overall objective of the study was to identify 
and assess the relative importance of factors 
bearing upon ATCS performance. The ratinjr 
form was reviewed and discussed in conjunction 
with the explanation that it was desired that 
each controller's level of proliciency IH> estab- 
lished on the basis of ratings by one to two 
Su|)ervisors, one to three Crew Chiefs, and also 
live or more jwers- preferably membera of the 
crew with which the controllers worked most 
frequently. 

It was pointed out that a person's knowledge 
of the job, previous trainiiifr. experience, health, 
and ajje presumably represented only a few of 
the possible determinants of individual perform- 
ance. Working conditions, administrative poli- 
cies, and work-shift patterns and changes were 
also mentioned as being of likely import. Efforts 
to preclude bias in the study were made by try- 
ing to conduct each briefing session so that ajre 
and experience received no particular emphasis. 

The visiting member of the research team re- 
quested that, in addition to their ratings of sev- 
eral coworkers, the controllers (only) also 
complete two questionnaires. It was explained 
that one of the two was aimed at obtaining first- 
hand information from journeymen regarding 
what they liked liest and disliked most about 
their job and work environment, and also brief 
descriptions of other factors and circumstances 
which they felt might influence performance— 
either at their facility of assignment or in ATC 

work in general. (Findings relating to these 
attitudes and motivational factors in TATC 
work have already Iwen rei)orted.8) The other 
questionnaire which the journeymen only were 
asked to complete was the "Personal background 
and Data Sheet." It was designed to elicit such 
information as entry-on-duty (EOD) with the 
FAA, types and amounts of ATC experience, 
breaks in ATC service (including all jobs not 
involving actunl control of air traffic), facilities 
of assignment dining career, promotional dates, 
birthdate, and Social Security Number. Data 
of certain ty|)es, and particularly age and FAA 
ATC experience, were later verified against in- 
formation which management officials extracted 
from the personnel tile in response to a brief 
questionnaire they were asked to complete. 

/i'atlnif the lielatice Importance of Perform- 
anrr-h'atiny-Form ftenu. The fifth instrument 
developed for the study embodied a five-point 
rating scale, included a listing of every item 
(i.e., element) of the ATCS Performance Eval- 
uation Form, and contained instructions which 
read. ". . . indicate the relative importance with 
which you think each element should be consid- 
ered in the job performance evaluation of a 
journeyman controller at this facility." The five 
response categories, pertaining to relative im- 
portance, were: "Xone," "Little," "Moderate," 
"Considerable," and "Extreme." The initial 
research design specified that every |)erson rating 
one or more of the ATCSs would also be re- 
quested to complete one copy of the item- 
importance rating form. Such a procedure 
would have permitted analyses to determine the 
appropriateness of weighting the coded rating 
of an ATCS on each performance item in terms 
of his evaluator's respective item-import rating. 
However, prior to finalizing arrangements for 
visits to the facilities. ATS and CAMI reviewed 
all aspects of the study with respect to minimiz- 
ing the time and effort required of all partici- 
pants and subsequently decided that ratings of 
the items should lie collected from supervisory 
personnel only—and on a strictly voluntary, or 
"time-available," basis. 

Collection of Job Uotingx and Other Data. 
In discussing the various types of information 
which controllers. Crew Chiefs, and Supervisors 
were being asked to provide, the briefing officer 
stated that all material would be treated in a 
confidential   manner,   used   solely   for   research 



|iiirjH)st's, and destroyed us soon us all analyses 
were oompklad. They were informed that par- 
ÜcipatUm i» no phase of the gtudy was manda- 
tory. The fruit fulness of the study, it was 
explained, would depend upon their williujrnese 
to participate us requested, their efforts to 1)« 
"realistic" in evuluutinf,' individual ATCS per- 
formunce. und the degree of success achieved in 
the collection of detailed and accurate persona] 
background data for all journeymen. 

Copies of the A ITS Performance Evaluation 
Form were distributed within each fucility on 
the basis of iiiime listin<rs und work-shift sched- 
ules provided by management officials. Journey- 
men controllers who most frequently worked 
together as u crew (or team) were asked to rate 
each other unless they personally objected to 
doing so or felt that for any reason they could 
not validly ussess an individual's performance. 
Most crews, with exception of the Crew Chief, 
consisted of five journeymen, but some were com- 
prised of six to eight. When a controller was 
known to have appreciable work experience with 
more than one crew, the Fucility Chief or his 
ussistunts. designated those ATCSs who, in their 
opinion, could render the most reliable |)eer rat- 
ings. Inasmuch as the recent work experience 
of u typicul Crew Chief was seldom restricted 
to one crew, each was usually requested to rate 
the performance of ATCSs of two or more crews. 
Fucility management officials also designated the 
ATCSs whom each Supervisor should evaluate. 
Researchers had anticipated that arrangements 
could 1« made permitting each ATCS to l)e rated 
by at least one. and preferably two, of the Super- 
visors. At many facilities, however, no attempt 
was made to collect dual supervisory ratinps on 
the ATCSs because weather conditions, traffic 
loads, or other circumstances were such that of- 
ficials deemed it inadvisable to do so. 

Although the journeymen controllers and Crew- 
Chiefs were generally receptive to the proposal 
that they, rather than Supervisors alone, were 
to render ATCS ratings, some appeared rather 
apprehensive about participating in the project 
until told that the completed rating forms could 
1« submitted on an anonymous basis -that is, 
with no signature affixed. However, they were 
also informed that some of the scheduled analyses 
were to focus upon comparing and correlating 
the ratings obtained from control personnel «>f 
the three respective levels and that the need for 

separation of the data, with respect to source 
level, required that procedures espeoiaUy designed 
for the purpose \xf employed in the distribution 
and collection of the rating forms. 

Only those copies of the rating form bearing 
the notation "By Supervisor" were given to the 
Supervisors; copies labeled "By Crew Chief" 
were provided each Crew Chief, and others, also 
appropriately designated, were distributed to the 
controllers of journeyman status. The research 
team member and fucility management officials 
had predetermined the individual ATCSs whom 
each Supervisor, Crew Chief, and controller 
should rate and. as a precaution against an eval- 
uulor erroneously completing two rating forms 
for uny given subject, each was provided no 
estra copies of the ruling form (i.e., no more 
than the number of designated ratees). It was 
requested that the rating forms and question- 
naires completed by each participant be returned 
directly to the visiting research team member— 
who, in most instances, remained at a facility for 
three or more days. Two large inaniia envelopes 
were furnished each participant for return of 
the various forms. In every briefing session, it 
was stressed that any individual who desired to 
remain completely anonymous with respect to his 
ratings of ATCSs should utilize \wth envelopes, 
using one for the return of the unsigned rating 
forms and the other for the questionnaires and 
forms on which li; name appeared. In pointing 
out that the use "I i single envelope for return 
of all materials by an individual would be inter- 
preted as indicating declination of the anonym- 
ity privilege, the briefing official also restated 
that all data and material would IK« treated con- 
fidentially and used for research purposes only. 

III. Results and Discussion. 

77«' Tota/ Samp/e 

Records revealed thut u totul of <>14 controllers 
were working within the 17 TATC facilities at 
the journeyman level. At the time the survey 
was conducted, the normally prescribed pay 
grade, in terms of the (Jeneral Schedule (GS), 
for an ATCS who had met all qualification re- 
quirements for working all control positions in 
a Level-Ill TATC facility was GS-12. Of the 
«14 subjects. (Kt!» were GS-12's; the remaining 
five were GS-ll's whom supervisors indicated 
were fully qualified for promotion. 



Visits to the facilitips for collection of job 
peiionnanoe ratinjrs and other data were made 
diirinj; Xovemlier 1968 throiij;h Feltniary 1!M!0. 
The specific date on which the data were ob- 
tained for each ATCS was used in determining 
Ids chronological age and length of FA A ATC 
experience.   Due to an error, information relat- 

ing to age and exiwrience was not obtained for 
one individual and, as a consequence, several 
analyses were based on Cl.'J cases rather than 614. 

Age was recorded in years, rounded to nearest 
birthday, whereas e.\|)erience was recorded in 
months. The two youngest subjects were 27 
years of age, the oldest was G4, and the mean age 

Table 1. Frequency dUtrlbutlone of chronological age and FAA ATC experience 
for 613 Journeyman-level ATCSs of 17 hlgh-IFR-trifflc-density TATC 
facilities. 

Chronological Age FAA ATC Experience 
Age Per Cent Exp. Per Cent 

(Years) N of Total (Months) N of Total 
60 & > .16 252 & > 13 2.12 
59 246-251 .49 
58 .33 240-245 .16 
57 .16 234-239 .49 
56 228-233 
55 .16 222-227 .33 
54 .49 216-221 .33 
53 210-215 .49 
52 .49 204-209 .33 
51 1.63 198-203 .16 
50 .65 192-197 .82 
49 .82 186-191 .16 
48 1.47 180-185 .65 
47 .33 174-179 2 .33 
46 1,63 168-173 1 .16 
45 2.12 162-167 3 .49 
44 1.31 156-161 4 .65 
43 1.63 150-155 21 3.43 
42 .82 144-149 40 6.52 
41 1.31 138-143 74 12.07 

S 3.43 132-137 41 6.69 
45 7.34 126-131 29 4.73 

38 32 5.22 120-125 39 6.36 
37 45 7.34 114-119 115 18.76 
36 62 10.11 108-113 46 7.50 
35 66 10.76 102-107 47 7.66 
34 43 7.01 96-101 4.08 
33 52 8.48 90- 95 17 2.77 
32 61 9.95 84- 89 12 1.96 
31 58 9.46 78- 83 9 1.47 
30 21 3.43 72- 77 15 2.45 
29 9 1.47 66- 71 19 3.10 
28 1 .16 60- 65 5 .82 
27 2 .33 59 & < 9 1.47 

Total 613 100.00 Total 613 100.00 
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for the 618 for whom birthdutes were obtained 
was ;J(5.ä years. ExpeHflaca for the (>1.'5 ranped 
from ^7 to im* months and avenifjed 185.0 months 
(10.42 years). The distributions of ape and ex- 
perienoe appear in Table 1. 

A total of 4,42;5 ATCS Performance Evalua- 
tion Forms were completed for the (il4 subjects: 
(>f)7 of the 4,4'J;J were submitted by Supervisors. 
SS5 by Crew Chiefs, and '2,^41 by journeyman 
controllers. Prior to coding and processing, the 
forms were sorted to determine the numl)er re- 
ceived by each controller from j>ersonnel of the 
three different levels. It was ascertained that 
each of .r>7<i of the 614 was rated by one or more 
of the 7S Sujiervisors. S94 by one or more of the 
117 Crew Chiefs, and 609 by one or more of the 
f>14 jouneymen. Some 4Sfi of the ATCSs re- 
ceived only one supervisory evaluation. 181 re- 
ceived two, and 38 none. Twenty received no 
rating by a Crow Chief. ;{70 were rated by one. 
157 by two. and 67 by three Crew Chiefs. Only 
live controller foiled to IK« evaluated by at least 
one j)eer. whereas 16 were rated by one, 89 by 
two. 180 by three, 14('> by four, and 28F by five 
or more of their colleagues. 

The initial step in processing euch ATCS Per- 
forman Evaluation Form involved coding) or 
quantification, of the ratinps. As pointed out 
earlier, an evaluation of "inadequate" on an item 
of performance was coded as "1," "marginal" as 
'"2." and so forth, with "ontstandinp" l»einp as- 
sipned a code of ••7." The midpoint on the de- 
scriptive scale was "average (or pood)," which 
corresponded to a quantitative, or coded, rating 
of "4." 

Dealing first with the forms submitted by 
SupervisorSi the coded ratings of each controller 
on the 2<> aspects of Radar Control were tallied 
for each form, summed for both forms when 
rated by two Supervisors, and then divided by 
the nimilicr of element ratitips comprising the 
sum, to obtain an average referred to as the 
subject's "Mean Supervisory 'IV ( Radar Control) 
Rating." Similar techniques were used to deter- 
mine each controller's "Mean Supervisory *L' 
(Local Control) Rating," "Mean Supervisory 
•ti" (General) Rating," and "Mean Supervisory 
'I!' (Relative) Rating." The four values were 
then averaged to obtain each subject's "Mean 
Supervisory 'RLOR' Rating." The same proce- 
dures were employed to determine the mean R, 

L. G, R, and RLGR Ratings of the controller 
by his Crew Chief(s) and also corresjMMiding 
means of ratinps by his coworkers, or peers. 
Lastly, five summary measures of performance 
were derived for each ATCS by averaging the 
means of ratinps rendered by the Supervisors, 
Crew Chiefs, and Coworkers. They were desig- 
nated as the "Overall Radar,'" "Overall Local," 
"Overall General," "Overall Relative Profi- 
ciency," and "Overall RLGR" ratings. 

IkeliahUtty of ULGU UaUng*. Inasmuch as 
the rating forms were unsipned, dual ratinps 
received by each ATCS from jiersonnel of each 
source level were arbitrarily desipnated as the 
"first" and "second" and other multiple ratinps 
as the "third," "fourth," "fifth," and so forth. 
Identification of the source level was maintained 
so as to permit computation of the (Pearson 
product-moment) correlations between the sets 
of ratinps. Although not shown in any table, 
the correlations between the RLGR ratings by 
coworkers ranped from .'21 to ,-17 and, throuph 
use of z-coeflicient transformation techniques, 
were found to averape .39. The correlations be- 
tween the first versus the second and third Crow 
Chief RLGR Ratings were .45 and .54, respec- 
tively, .40 between the second and third, and the 
averape of the three was .4(!. The RLGR Rat- 
inps of the 121 ATCS.s by two different Super- 
visors correlated .(12. Althonph none of these 
coefficients should IK

1
 reparded as exceptional, 

most of them are within the raupe of those pen- 
erally reported in the open scientific literature 
for studies involving job |»erforinance ratings of 
personnel in various occupational specialties.'7" ^ 

EnvpMcal Interrelationship» of Age, Eosper- 
Itiiff, ami ItJJiU Ratings, The intercorrelations 
of the Supervisory, Crew Chief, and Peer RLGR 
Ratinps, the Overall RLGR Ratinps, and the 
empirical relationships of the four criterion 
measures to Itoth Chronological Ape and Length 
of FA A ATC Experience are shown in Table 2. 
(All correlation coefliciputs. or "r's," appearing 
in the table are of the Pearson product-moment 
type: the same is true with res|)ect to the r's 
presented in all subsequent sections of this report 
except where otherwise noted.) The Mean Su- 
pervisory RLGR Ratings correlated .58 with 
those of the Crew Chiefs and ,59 with those of 
the journeymen ATCSs, whereas the latter cor- 
related ,66 with those based on Crew Chief 
evaluation. 
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The Overall Average BLOB Rating correlated 
.80, .85, and .83 with the Mean RLGR Ratings 
of the Sui)ervisors, Crew Chiefs, and Coworkere, 
respectively. Low but statistically significant 
(/><.01) and negative r's. ranging from -.23 to 
-.29, were obtained between Experience and the 
four criterion variables. Although a positive 
correlation of .63 was found between Age and 
Experience, the inverse relationship of Age to 
each of the four performance measures was sig- 
nificantly (/><.or>) greater than obtained for 
Experience. Age correlated —..'50 with the Mean 
Supervisory RLOR Rating, —.34 with the cor- 
responding composite Crew Chief rating, —.42 
with the Mean Coworker BLOB Rating, and 
-.44 with the Overall Average BLOB Rating. 
While these cieflicients are of substantial magni- 
tudes and all statistically significant (/><.()!), 
they should be regarded as grossly attenuated— 
as should those pertaining to length of experi- 
ence. Almost 88 i)er cent of the ATCSs were 
between the ages of 27 and 44 and about 02 per 
cent also had less than 150 months (i.e.. under 
13 years) of experience in FAA ATC work. 
Such restriction-of-range effects indicated the 
need for other analyses whereby the means of 
the performance ratings could IK? ascertained and 
compared for the ATCSs of various age and 
experience groupings. 

Means of ULGU Batinffs hy A J'CS Age Group. 
After reviewing the age distribution (Table 1), 
the investigators divided the sample into six sub- 
groups for a series of analyses aimed at deter- 
mining the extent to which the performance rat- 
ing means might vary in accordance with chron- 
ological age. The first of the six consisted of 
the 33 subjects of age 30 and younger; the next 
four were the five-year age intervals, "31-35," 
"36-40," "41-45," and "46-50," which contained 
280, 205, 44, and 30 cases, respectively; the sixth 
category, "51 and older," contained the remain- 
ing 21 cases. Averages of the Mean RLGR 
Supervisory Ratings for the subjects in the 
various age brackets were computed and plotted. 
The same procedure was employed with resjiect 
to the Mean Crew Chief RLGR Ratings, the 
Mean Coworker RLGR Ratings, and the Overall 
KLGR Ratings. The results are presented in 
Figure 1. 

In examining Figure 1, it should be noted that 
the plotted means of the four criterion measures 
all follow a similar pattern; they indicate that 

the ATCSs of age 30 and vounger generally re- 
ceived slightly higher ratings than those of age 
31-35 or 36-40, and that the controllers within 
each succeeding age bracket tended to receive 
progressively lower mean ratings. A one-way 
analysis of variance (ANOVA) of the Overall 
RLGR Ratings and AXOVA's of RLGR ratings 
rendered by control personnel of each of the 
three different levels all yielded significant F- 
ratios, indicating the presence of statistically 
significant differences between the means of rat- 
ings (of each type) for two or more of the age 
subgroups. It was subsequently determined, 
through use of ScheffeV "S-Method" that the 
means of each of the four criterion measures for 
ATCSs of age 30 and less, 31-35, and even those, 
of age 30-40, were significantly higher than 
those obtained for controllers of age 46-50 or 51 
and older. Moreover, the ATCSs of age 41-45 
received significantly lower mean ratings from 
both their Crew Chiefs and Coworkers than did 
ATCSs of either of the two youngest subgroups 
and their mean Overall KLGR Rating also dif- 
fered significantly from those of both younger 
subgroups. 

A finding of incidental interest was that the 
means of the ratings rendered by the ATCSs 
were consistently lower, but generally not sig- 
nificantly lower, than those of the Crew Chiefs 
for controllers of every age bracket, and also 
lower than those, of the Supervisors for all ex- 
cept the two oldest subgrouj»s of controllers. 
Means of the Crew Chiefs ratings were higher 
than those of the Supervisors for five of the six 
subgroups, with the greatest differences, which 
were not statistically significant, pertaining to 
the ATCSs of age 40-50 and 51 and older. 
(Except where otherwise noted, all mean differ- 
ences discussed in this and succeeding sections 
of the report were tested for statistical signifi- 
cance by Scheffe's method.) 

The question as to whether the ages of the 
raters may have influenced their ratings of dif- 
ferentially aged ATCSs prompted three analyses: 
one each on the ratings rendered by Supervisors, 
by Crew Chiefs, and Coworkers. (The results 
are presented in Appendices 2, 3, and 4.) Each 
such analysis was, by necessity, restricted to the 
data of only those raters who declined the an- 
onymity privilege (i.e., those who signed their 
evaluation forms). In the first analysis, 381 
completed rating forms for a total of 280 ATCSs 
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were identitiod as orijrinatinp with 41 Super- 
visors. Ninety of the 381 were from 10 Super- 
visors of age 48'and younger, 154 originatecl 
with 17 who were 46-50, and l">~ were from 14 
of ape 51 or older (Appendix '2). No sijrnificant 
or appreciable differences were found i)etweeii 
the means of the ratings rendered by Supervisors 
of the resiM'ctive ape categories for ATCSs 
within any of the apt» groupings, "35 or youngar," 
";50-10." "4l-jr>," and "46 or older." In contrast. 
a corresponding analysis of MTi Crew Chief 
RL6R Ratings revealed that the raters of age 
40 and younger tended to rate the ATCSs of ape 
41—1") and W and older somewhat lower than did 
the Crew Chiefs of ape 41—IT» and appreciably 
lower than the raters of ape 4^ and older (Ap- 
pendix ;5). but the mean differences were not 
statistically significant. Moreover, an analysis 
of 654 Coworker RLGB Ratings yielded results 
(Appendix 4) which, like those of the Super- 
visors, demonstrated no general relationship be- 
tween the apes of the raters and their evaluations 
of the relatively young or <ilder groups of ATCSs. 

Means of RLOB Ratings by IAA ATC Eos- 
peneiwe Groupings, In order to assess the re- 
lationship between Length of FAA ATC 
Experience and ATCS pi-rformance, the sample 
was divided into eipht subgroups, with each sub- 
group having ATC service within a specified 
raupe. The first category, designated "less than 
five years." included only nine cases. Forty- 
eipht subjects who had FAA ATC work of at 
least (»0 months but less than 84 months (seven 
years) were categorized as having "5-6" years. 
The next three catepories, "7-8," "9-10," and 
"11-12." contained 101, 229, and 17« cases, re- 
spectively. Inasmuch as only 50 subjects pos- 
sessed experience of 166 months (18 years) or 
more, 21 were grouped in terms of the four year 
interval "13-16," 16 were designated as having 
"17-20,*' and 18 as having "21 or more." Aver- 
ages of the Mean Supervisory RLGB Ratings 
were then computed and plotted and the proce- 
dures were replicated with respect to the Mean 
Crew Chief RLOR Ratings, the Mean Coworker 
RLOR Ratings, and the Overall RLGB Ratings. 
The results are shown in Figure 2. 

Figure 2. as did Figure 1, reflects a high de- 
gree of congruenoy between the patterns of the 
plotted means of the four criterion measures. 
(Although the Crew Chiefs tended to rate the 

controllers of most experience subgroups some- 
what higher than either the Supervisors or the 
(Workers, the only differences which proved 
statistically significant were between the means 
of the Crew Chief and Coworker ratings of those 
ATCSs having 9-10 or 11-12 years experience.) 
The figure illustrates that the Supervisors, as 
well as the Crew Chiefs and journeymen, gen- 
erally rated the controllers having 5-6, 7-8, or 
11-12 years of service slightly higher than those 
having less than five years of experience and 
appreciably higher than (hose having 13-1C, 
17-20. or 21 or more years. Although these find- 
inps did not stem from a longitudinal study and, 
as will IK? discussed later, are also confounded 
to some extent by age effects, they nevertheless 
suggest that significant decrements in perform- 
ance are apt to occur at about the 13th year of 
many of the TATC controllers' careers. 

An analysis of variance of the Overall RLGR 
Ratings yielded a significant F-ratio and it was 
subsequently ascertained, by Scheffe's technique, 
that the mean performance level of each of the 
three most experienced subgroups differed sig- 
nificantly (/><.ori or letter) from the means 
established for ATCSs who had 5-6, 7-8, 9-10, 
or 11-12 years of service, whereas none of the 
mean differences which involved the least ex- 
perienced subgroup (i.e., less than five years) 
proved statistically significant. 

Significant F-ratios were also obtained in 
ANOVA's of the ratings rendered by control 
personnel of each level. The Supervisors rat d 
the ATCSs who had over 20 years of service 
significantly lower (p<.0o) than all other sub- 
proups. Other significant mean differences with 
respect to the Supervisory evaluations pertained 
to the subjects with 17-20 years experience versus 
those having 5-6, 9-10. or 11-12 years, and con- 
trollers with 18-16 .veal's experience versus those 
with 6-6 or 8-10 years. Moreover, the probabil- 
ity of chance occurrence of differences such as 
between the means of the Supervisory tatings 
of ATCSs having 17-20 years experience and 
those having either 7-8 or 11-12 years was found 
to be less than 10 in 100 (i.e., /;<.10). The 
Crew Chiefs tended to rate the controllers of the 
two most experienced subgroups significantly 
lower than (hose having 5-6, 7-8,. 9-10, or 11-12 
years service. The same was (rue with respect 
to the ratings rendered by Coworkers; however, 
the latter also (ended to rate (he cond'ollers of 
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the liMCi year cutegory significantly lower than 
those having '»-<">, 7-S, !)-l(). or 11-12 years e.\- 
|»erience. 

Interartloii Effecti <>f Age and Experience. 
Inasniiich as the vast majority of the subjects 
were relatively young and few possessed lengthy 
experience in FA A ATC work, many tyi)es of 
analyses (such as two way AN'OVA's. correla- 
tional analyses, and other procedures) were in- 
appropriate for determination of the interaction 
effects of age and experience upon performance. 
The procedures selected for the purposes were 
therefore rather simple. First, the group was 
dichotomized with ivs|>ect to length of experience 
in order to compare the performance rating 
means of the two subgroups by age level. Sec- 
ondly, corresponding procedures were employed 
wherein age was dichotomized to permit a com- 
parative study of the performance of the two 
subgroups within and across experience levels. 
Several series of analyses involving different 
"cuts" for dichotomizing age and experience 
were accomplished. However, results are pre- 
sented in this report for only those analyses in 
which the cutting points were between -i^ and 11 
on ajre and between 12 and 13 with respect to 
experience. Only 95 (15.5 per cent) of the 613 
ATCSs were over I" years old and no more than 
50 (S.2 per cent) possessed experience of 13 years 
or more. Other similar analyses in which higher, 
as well as lower, cutting points were employed 
yielded results which were considered less re- 
liahle and meaningful due to the small numbers 
of cases in the upper or lower categories of ajre 
and experience. The same was also true, and in 
greater degree, regarding the results of analyses 
in which three categories each were established 
for age and experience. 

A. Perfowuince <>f Dichotomised Age Oroups 
hif Experience Level. Figure •'1 presents tin 
means of the Overall RLOR Ratings of con- 
trollers within each of several age groupings who 
had FAA ATC experience of "\'2 years or less" 
and those who had "18 years or more." The six 
youngest of the 60 most experienced ATCSs were 
.'50-40 years old. Their mean performance rat- 
ing was slightly higher than that of the 199 
less-experienred journeymen of the same age 
bracket. However, those of the upper experience 
category who were 41-45 tended to lie rated sig- 
nificantly {p<M\) lower than those of compar- 

able age in the lower experience category. 
Progressively lower mean ratings were received 
by the controllers aged 46-50 and .r>l or older of 
each e cperience category but the mean differ- 
ences, though not statistically significant, favored 
the ATCSs who had been in FAA ATC work 
no longer than VI years. 

B. Performance of Dichotomised Experience 
Oroupi by Age Level. Figure 4 shows the means 
of the Overall RLGR Ratings by experience 
level for the dichotomized groups of ATCSs aged 
"40 and younger" and "41 and older." Before 
comparing the means of the two age groups, it 
should he noted that none of the younger per- 
sonnel possessed experience greater than 16 years, 
whereas all hut two of the OS ATCSs of age 41 
and older had at least seven years. Sixteen of 
the 95 had 17-20 years service in the air traffic 
management system and l'i had lil years or more. 
As may be recalled, a correlation of .(W (see 
Table 1) was obtained between age and experi- 
ence for the total group of 613. 

Figure 1 illustrates that the younger control- 
lers of ei'ery experience level tended to receive 
higher Performance evaluations than those of 
age 11 and older. With one exception, the means 
of the ATCSs of age 1" and younger were re- 
markably similar across all experience levels. 
The exception pertained to the younger control- 
lers who had less than five years ATC service. 
Their mean rating was somewhat lower than 
that of the more experienced personnel of the 
same age category, yet slightly higher than the 
average of ratings received by the two control- 
lers over Hi years old who also had less than live 
years experience. A comparison of the rating 
means of the ATCSs aged 11 and older by ex- 
perience level indicated that those of the 9-10 
year level tended to receive the highest ratings, 
that those with 11-12 years were rated substan- 
tially lower than the latter, and that the three 
lowest rating means pertained to those who pos- 
sessed either 13-16, 17-20, or 21 or more years 
experience. A matter of far greater importance 
is that all differences between the rating means 
of the differentially aged subgroups favored the 
younger controllers. The largest mean difference 
(/><.01) pertained to those ATCSs having 18-16 
years experience, 16 of whom were 41 or older 
and six of whom represented the most highly 
experienced of all the youngw controllers.   The 
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next largest dUference involved those liiivinfj 
ll-li* years experience; the lueun «if the 15^ sul)- 
jeots of the lower a>re cale^ory was si^rnilicantly 
liijrher (/'<.(•!) than that of the ^4 older and 
comparably experienced ATCSs. The mean dif- 
ference lietween the younger and older subgroupa 
having ! W years experience was also significant 
(/'<.(•.'»), whereas the two remaining differences 
(which involved relatively small numbers of 
older controllers) were not. 

C. Dominance of Affing over Experience /:'/■ 
feet». The results presented in Figure 4, supple- 
mented by those shown in Figure •>. illustrate 
that level of performance in control work is more 
inversely related to chronologic) I age than length 
of ATC experience. The most highly experi- 
enced of the ATCSs of age I" and younger were 
among those receiving the highest mean ratings. 
The findings conclusively demonstrate the pres- 
ence of aging effects, with the effects becoming 
progressively more pronounced for those control- 
lers of each age bracket beyond 36-40. Within 
every subgroup over I" \ears of age, those sul>- 
jects having ATC experience of 13 years or more 
received lower mean ratings than those of the 
lower experience category; however, it should 
also l>e noted that most of the mean differences 
between the experience subgroups of each age 
level are relatively small compared to the differ- 
ences hetween the rating means of the differ- 
entially aged subgroups of each experience level. 
These findings imply that decrements in ATCS 
performance are much more likely to occur as a 
function of aging and that, if control work is as 
stressful as so commonly believed, the buildup 
of the presumed work-related stress effects is not 
apt to l»e reflected in the performance of a typi- 
cal ATCS until he i? at least to years old. 

Other analyses, corresponding to those depicted 
in Figures '•) and 4. were accomplished on the 
Sujierv IMIIV RLGB Ratings, the Crew Chief 
Ratings, and the Coworker HLGIt Kntings. 
Findings obtained in each of the three sets of 
analyses (Appendices .">, <!, 7, 8, 9, and 10) were 
essentially the same as th<ise discussed imme- 
diately above for the composite Overall KI/MJ 
Ratings, This being so. further analyses, wherein 
distinction would have been maintained with re- 
s|H?ct to the performance measures rendered by 
control {K'rsonnel of the various levels, were not 

conducted. 

The Overall IMtadnr Itntings, Overall L-Local 
Ratings, Overall (i-Ceneral Ratings, and Overall 
R-Kelative Ratings were analyzed in the same 
manner as the Overall RLGR Ratings. The re- 
sults are depicted in Appendices 11. 12, 13, 14, 
15, 16, 17, and is. Findings relating to three of 
the four different types of measures were remark- 
ahly similar to those shown in Figuivs 3 and 4 
for the composite ratings of perfonnanoe. Those 
relating to the Overall R-Relative Ratings also 
conformed to the general pattern of those of all 
previous corresponding analyses hut were much 
more pronounced, or accentuated, further illus- 
trating that: (1) the performance decrements 
were primarily associated with aging, and (2) 
the interaction effects of age and experience were 
restricted to those controllers over 40 years of 
age. 

Performance Evaluations Weighted in Terms 
of /frm /m/mif Ratings. Only supervisory per- 
sonnel completed the Item Importance Rating 
Form. This instrument embodied a five-point 
scale for rating the "relative importance" of each 
item of the ATCS Performance Evaluation 
Form. Sixty-eight of the 7S Supervisors who 
submitted evaluations on ATCS personnel also 
completed a copy of the Item Importance Rating 
Form. Analyses (not presented in this report) 
were undertaken in which each ATCS's rating 
on each performance element was weighted in 
terms of his Supervisor's respective item-import 
rating. Correlations were then obtained between 
the weighted and nonweighted ratings, by item 
and groups of items, for the ATCSs of the sepa- 
rate and combined facilities. The vast majority 
of the coefficients were over .80: in fact, most 
were larger than .!'o and some were greater than 
.{)."). Consequently, the contemplated analyses 
which were to have focused upon the relation- 
ships of age and experience to the weighted 
measures of performance were not undertaken. 

Farll'itif Diferenees 

Differences l)etween the volumes of air traffic 
handled hy the various facilities suggested the 
need for a facility-by-facility comparison of the 
interrelationships of chronological age. length of 
experience, and performance. Inasmuch as all 
previous analyses had yielded highly similar re- 
sults for the different performance measures, it 
was decided that only one criterion variable, the 
Overall  RLGR  Rating, should be included in 
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the correlational analyses, Although not dealt 
with in earlier phases of ilu> study, age at entry 
into FA A AT(" training was also scheduled for 
inoliision. 

Th»' tntercorrelations <>f Training Entry Age, 
Age When Rated, Years of FAA ATC Experi- 
piioe, and performance (as represented l>y tlio 
composite KF.til! measure) are shown in Table X 
for the journeymen of the separate and combined 
facilities. The facilities are listed in order of 
IFI5 operations performed during 1969, 

('orrfhit'nr Ihita for Combined Fanilitiea, 
Looking first at the results shown in the lower 
section of Tahle •'? for all 613 subjects, it should 
lie noted that the correlation between Training 
Entry Age and Age When Rated was .81. This 
highly significant (p<.01) relationship sug- 
gested that many of the controllers who were 
relatively old at the time (he survey was con- 
ducted may have begun their career in the air 
traffic management system at a more advanced 
ajre than the younger journeymen. This was 
verified by a hnariate frequency distribution 
which indicated that ■'!•_' (33.7 per cent) of the 
'.*."> journeymen who were over i" years of a<re 
at the time the rating data were collected had 
IKMMI .■'«•'• or ohlcr upon entry Into FAA ATC 
training, that L'7 (L'

V
.1 per cent) entered when 

:il to .".."i years old, and that only .".(i /;'.".!> per 
cent) began their career before age 31. As 
noted earlier, several ('AMI follow-up stnd- 
JQgt * « to " ta " of Academy entrants have shown 
that personnel older than 30, and particularly 
those over 35, generally tend to experience much 
greater diflicnlty than their younger colleagues 
in passing the Academy's hasie training course 
and in successfully completing subsequent phases 
of training. Inasmucii as almost Ti* per cent of 
the 0."> oldest journeymen involved in the present 
study were known to have been over 30 years old 
when appointed to training, there is the possi- 
bility that relatively few of them were ever 
among the top performers at any stage of their 
careers. While the degree to which this may 
have actually occurred cannot be ascertained 
from the data and information collected, some 
likelihood of such uncontrollable bias in the se- 
lection of the sample must lie noted. In other 
words, significant proportions of the differences 
between the mean levels of job performance of 
the older ant! younger subgroups may not have 

iK'en due to aging efieota after entry into the 
FAA but rather to pre-entry aging effeots (such 
as deficits in teaming ability, aptitudes, motiva- 
tional factors, and the like) which might hnve 
precluded the older ATCSs from performing on 
a highly competitive basis with their younger 
counterparts throughout all career phases. 

The correlation between Entry Age and Age 
When Hated was, as mentioned. .81. Had a 
perfect positive correlation (i.e., an r of 1.00) 
been obtained between the two, then Years of 
FAA ATC Experience would have been in- 
variable, or identical, for all subjects and thus 
would have precluded any relationship whatso- 
ever het ween experience and performance or 
between experience and either age variable— 
because FAA ATC Experience was. for all sub- 
jects except those, having breaks in service, 
simply the difference between their ages at entry 
and when rated. 

However, the total sample yielded correlations 
of .63 between Age When Hated and experience 
and ,03 between the latter and Entry Age. 
Moreover, significant inverse relationships were 
obtained between the criterion variable (Overall 
HLtili Rating) and both age variables and also 
length of experience, with the lowest of the 
three r's, a —/J!», pertaining to experience. 
Training Entry Age correlated —.85 with per- 
formance, whereas Age When Hated, which had 
correlated .(!.'! with experience, yielded a validity 
coefficient of -.44. Inasmuch as length of ex- 
perience was generally the difference between 
Entry Age and Age When Hated. logic would 
dictate that the coefHcienl of —.20 also reflects 
the relationship that would have been obtained 
between performance and Age When Hated if 
all subjects had been of the sanii- Entry Age. 

f'oin/iarlion of EmpiHcal Relationshipi hy 
Facility, Returning to Table ;{ for a Tipaiison 
of the intercorrelations by facility, it should be 
noted that the r"s between the two age variables 
ranged from .(54 (for the Denver, or "DEN," 
subgroup) to .07 (for the ATCSs at the Norfolk, 
or "OHF." Tower). As expected, most correla- 
tions between Experience and Entry Age were 
rather small and only one. a —.38 (pertaining 
to the Kansas City facility, designated as MKC") 
proved statistically significant (^<.06). In con- 
trast, the coefficients reflecting the relationship 
of Experience to Age When Hated ranged from 
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.47 to .s:>, all of which were sigoificimt at the .01 
IfM'l of probability. 

Entry Age w;is inversely related t« the job 
ratings of personnel at even facility. These 
correlations ranged from —.12, for Washington 
National ("DCA") Airport, to -.59, for the 
Boston ("BOS") facility, live of the IT rs were 
significant at the .01 level and four at the ,05 
level. The DCA Tower was also umisiial in that 
it was the only facility for which the ATCS 
ratings failed to be inversely related to both 
Rxperience and Age When Rated. The correla- 
tion between the latter and the criterion variable 
for the remaining 16 facilities ranged from —.87 
to —,66, nine of which were significant nt the 
.0] level and six at the .05 level. Aside from 
DCA. there was only one facility (Boston) at 
which Age When Hated failed to be more in- 
u'isely related to performonce than Entry Age. 
The lowest of the negative correlations between 
Experience and the criterion variable was —.14 
(for Boston) and the highest was ..VJ (for the 

■•('.Mil." or Columbus, Ohio, facility). Five of 
the latter were significant at the .''l level and 
six at the ."■"' level. For moM facilities, however. 
it was found that Experience was not as highly 
related to performance a~ was Ape When Rated; 
moreover, at nine facilities. Experience also 
proved less effective than Entry Age as a pre- 
dictor of performance. 

Since several of the largest (negative) cor- 
relations liclween performance and the two aye 
variables and also between the criterion variable 
and Experience pertained to facilities which 
were among those which ranked rather low with 
respect to IFIJ traffic volume, each of the three 
sots of correlation coefficients were rank ordered 
and the ranks were then correlated against the 
IFIi-lrallic volume ranks of the respective fa- 
cilities. Although not shown in any table, flic 
resulting wrho" uefficients0 were -.27 for Entry 
Afro, —.17 for Aye When Rated, and —.49 for 
Experience. Only the correlation of .!!• was 
statistically significant (/'<.'•*•). Nevertheless, 
the latter two coefficients Indicated that the in- 
verse relationships between performance and 
both Aye When Rated and Experience were in- 
deed generally more pronounced at the facilities 
having relatively low IF!! traffic loads. 

Compariion of Resultt for High-, fntertnedi- 
u/i-, (in*/ Lnir-lt'dnhiil //•'/.' Faeilities,   Table 1 

and Figures ."i and (i present the results of anal- 
yses in which the total sample was divided info 
three subsamples. The subgroups were estab- 
lished by categorizing the facilities in terms of 
IFK operations performed during the fiscal year 
(FY) 1069. The first subsample. designated as 
"High IFK." consisted of 198 subjects who 
worked at the four facilities which had over 
300,000 IFK operations each. The "Intermediate 
IFK Subsample" consisted of -Juf! who were sta- 
tioned at any of the six facilities having over 
200,000 but less than 300,000 such operations, and 
the remaining iMi', referred to as the "Low IFK 
Subsample," represented all journeymen of the 
seven facilities which handled lesser amounts of 
IFK traffic. (It should he smphasized that the 
three categories were established for research 
purposes only: the official classification of each 
of the 17 facilities was •■Level-Ill." the highest 
of three levels into which any TATC facility 
was classified at the time the study was con- 
ducted.) 

Table 1 shows the intercorrelations of the two 
aye variables, FA A ATC Experience, and the 
criterion variable for the three subsamples. Cor- 
relations between the two aye variables ranged 
from .7"i to .85, with the lowest being obtained 
for the High IFK Subsaibple and the highest 
relating to the subjects of the seven lowest- 
ranked facilities. As expected. Experience was 
not appreciably related to Entry Aye for any 
subsample, whereas its correlation with Aye 
When Rated was .69 for the Low IFK Subsample 
and .07 for the other two. There was no sub- 
sample for which performance failed to correlate 
more highly with Aye When Rated than with 
Entry Aye or Experience. A fact of even 
greater importance was that f/if higheai of the 
validities for each of the three variables per- 
tained to ///»■ Low IFIi Sub}e< ta and that the 
Imrrxt jn rtiiiiKil to tlio.sr of flit foili' liiiilicst- 

ronked facilities. The validity coefficients of 
Entry Aye for the High, Intermediate, and Low 
Subsamples, respectively, were —.^o, -..']!», and 
—.46; corresponding correlations for Aye When 
Rated were -.L'7, --.is, and —.it'>. and those in- 
volviny Experience were .1!», —.81, and —.•'14. 
The intermediate and the Low IFK Subsample 
differed significantly (/'<.<>.■>) from the High 
IFK Subsample with respeot to the correlations 
between performance and each aye variable. 
Other differences were not  statistically  signiti- 
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Table 4.       Intercorrelatlons of performance,  age,  and experience for three ATCS 
•ubsamplea:      those of TATC facilities having annual IFR operations 
of over 300,000 each,  those with 200,000 to 300,000, and those with 
less  than 200,000 each. 

V.r. 
Groups of TATC Facilities & N ATCSs      #      Mean 

Variables & Intercorrelatlons 
12 3 4 

Trng.    Age       Yrs. of    Overall 
Entry    When      FAA ATC    RLGR 

S.D.    Age        Rated    Experl.    Rating 

Four facilities having over 300»000 
Instrument Operations each during 
1968.     (ATL,  MIA,   DCA & DTW) 
Grouped data for 198 ATCSs. 

Six facilities having 200,000 to 
300,000 Instrument Operations each 
during 1968.     (SAT,  BOS,   PHL,   STL, 
DEN & CLE)    Data  for 206 ATCSs. 

Seven facilities having  less than 
200,000 but  over   100,000  Instru- 
ment Operations each during 1968. 
(MSP,   mc,  TPA,  Ott,  ORF,  MEM & 
IND)    Grouped data for 209 ATCSs. 

1 25.5 3.6 
2 35.8 4.9 
3 10.3 3.2 
4 5.2 0.6 

1 25.7 3.9 
2 36.3 5.2 
3 10.6 3.2 
A 5.1 0.7 

1 27.1 5.0 
2 37.4 6.2 
3 10.3 3.2 
4 5.2 0.7 

.75 

.80 

.85 

.09 

.67 
-.20 
-.27 
-.19 

.09 

.67 
-.39 
-.48 
-.31 

.08 

.59 
-.46 
-.55 
-.34 

Total:    17 facilities having 111.731    1 26.1 4.3 
to 374,354 Instrument  Operations        2 36.5 5.5 
each during  1968.    N ATCSs «= 613        3 10.4 3.2 

4 5.1 0.7 

.81 .03 -.35 
.63 -.44 

-.29 

All correlation coefficients are statistically  significant at  the  .01   level except 
those  of   training entry  age  versus  experience. 

cunt. Nonctlieless, tlie (indinps sppwirocl to con- 
tradict flu« rather widespread belief that the 
older and uu*st experienced ATCSs at the more 
«•Dinplex facilities tended to |»eri'orin less well 
than their counterparts at relatively low-ranked 
installntion - However, the results of the oor- 
relationaJ analysis were deemed iasuflicienl to 
fully resolve such an issue. 

Additional analyses are presented in Figures .'» 
and (i. The data for each of the three snlwamples 
were analyzed in much the same manner as 
previously shown in Figures :'» and 4 for the 
total group of 618 subjects. First, the SLOB 
means were computed and plotted by age leyel 
for the subjects within each subsample who had 
"12 or less" or M13 or more" years of FAA ATC 
experience   (Figure  5),    Secondly, the rating 

means were obtained for the ATCSs of differ- 
ential experience levels represented within the 
dichotomized ajre groupings of "40 or younger" 
and "41 or older." 

Hefore considering other results stemming 
from these analyses, it should be noted that the 
siibsamples. although roughly the same size, con- 
tained disproportionate numbers of the older 
and/or more experienoed subjects. Only 95 of 
the Ol.'J ATCSs, it may l)e recalled, were over 
40 years of age. The tabular section of Figure 6 
shows the distribution of the !)5 among the three 
siibsamples. Of the 96, only 19 (20 per cent) 
we.e in the High IFR Subsample, 29 (30.5 per 
cent) were on the ATCS staffs of installations 
we categorized as "Intermediate,'" and #7| repre- 
senting 49.5 iH>r cent of the subgroup, worked at 
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facilities which had less than 200,000 IFR oper- 
ations during FY-1960. A conventional t test" 
indicated that the Low IFR Subsample included 
a sipnificantly (/K.01) greater proportion of the 
95 older subjects than either of the other two 
suhsamples. Also, the results of a Chi-square 
test" indicated that the proportions of the older 
and younger suhjects in the three suhsamples 
differed significantly (/><.01) from those ex- 
acted on the basis of a random distribution. 

Althoufrh only 50 of the fll.T subjects possessed 
FAA ATC experience of l.") years or more, 22 of 
them (44 per cent) were represented in the Low 
IFR Subsample. 15 (.'JO per cent) were stationed 
at "Intermediate" facilities, and only 13 (2C per 
cent) controlled traffic at any of the four top- 
ranked IFR installations. However, no statis- 
tically significant differences were found with 
regard to the distribution of the differentially 
experienced suhjects among the three suhsamples. 

Quest for firpfanafionx Why Few Older 
ATCSs Worked Within Highest-Rmhed Faeili- 
ties. The authors consulted a number of ATC- 
oriented personnel whom they felt mipht 1« able 
to offer plausible explanations as to why the 
older and/or more experienced subjects were not 
proportionately distributed among the High) 
Intermediate, and Low Suhsamples. The most 
cogent explanations were based on the common 
assumption that the complexity or difficulty of 
ATC work varied from facility to facility in 
accordance with the tyi)es and amounts of air 
traffic which they handled. A fre(|uently ad- 
vanced theory held that the resiliency of ATCSs 
to work-related stress effects generally declined 
with apinp, which was a concomitant of exi)eri- 
ence and that, as a consequence, the screeninj: 
effects (i.e., attrition rates) had probably been 
>rreatest (particularly with regard to the oldest 
ATCSs) at the busiest IFR facilities and pro- 
f»ressively lower at the intermediate-ranked and 
lowest Level-Ill facilities. Several such pro- 
ponents, and others with different viewpoints, 
speculated that many of the older and more ex- 
|»erienced ATCSs within the lower-ranked fa- 
cilities in lOfif» may have represented transfers, 
volitional or management-induced, from higher- 
ranked Level-Ill Terminal facilities or from 
other types of facilities wherein they experienced 
difficulty in performing at a fully satisfactory 
level.    It was also opined that many of the cur- 

rently older and/or more exi)erienced ATCSs 
may always have been relatively mediocre per- 
formers, or otherwise they probably would have 
l)een promoted to positions of supervisory status 
(by 1969). 

A. Training-Entry Ar/e, The frequency with 
which the conferees alluded to training-entry 
aj^e and its presumed implications prompted a 
comparative analysis of the suhsamples with re- 
Hard to the entry ages of those subjects aged 41 
and older at the time the rating data were col- 
lected. In examining the frequency distributions 
(which are not shown in this report), the entry 
age of JJfi was recognized as the liest point on the 
distributions for purposes of discrimination. 
Only 2().;J per cent (N=5) of the 19 oldest sub- 
jects of the High IFR Subsample and just 24.1 
l»er cent (N=T) of the 29 ATCSs of age 41 and 
older at the six intermediate-ranked facilities 
were over 35 years of age when they began their 
FAA ATC careers. In contrast, slightly over 
40 per cent (N = 19) of the 47 oldest subjects of 
the Low IFR Subsample had entry ages of 36 
and higher. None of the differences, however, 
were statistically significant. Moreover, had the 
proportion for the low Subsample been of even 
greater magnitude, it would not necessarily have 
lent support to the claim that subjects who en- 
tered the ATC system relatively late in life 
tended to ex|)erience less difficulty in surviving 
the screening hurdles at the low-ranked facilities 
than at intermediate or high-ranked IFR instal- 
lations. (Xo data or information were available 
with which to resolve the issue.) 

B. Facility 'fransfers. Some insight regard- 
ing the matter of transfers was obtained by 
examining the controllers' responses to certain 
items of the Personal Data and Background 
Form. The. vast majority of the older and more 
experienced ATCSs within facilities of each of 
the three categories was found to have been in- 
volved in at least one transfer and more than 
half of them indicated that they had previously 
worked at two or more ATC installations. How- 
ever, all differences between the three subgroups 
with resect to percentages involved in one, two, 
or three or more transfers were not statistically 
significant. It was also determined that the 
transfers of some subjects within each subsample 
had occurred five to twenty years earlier than 
those of others and that the facilities from which 
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they translamcj included Air Route Traffic 
Control Centers und VFK Towel's, as well us 
TA'IV IKK facilities of different levels. These 
lindin^s and the difficulties which would have 
arisen in comparing all the facilities in terms of 
amounts and types of traffic handled during 
various years led to cancellation of plans for 
analyses henrinjr upon the hypothesis that "most 
transfers of the older and more experienced 
controllers were from jobs of 'greater complexity'' 
to those of 'h'Hxei' roiii/rfcrlfi/'." 

C. Mean Ratings by Ayr Level for the Three 
Siihsamplf*. A point which warrants re-empha- 
sis is that the vast majority of the ATC-oriented 
consultants postulated that the difficulty of ATC 
work varied from facility to facility in accord- 
ance with IFK operations. However, the anal- 
yses depicted in Figures 5 and t! yielded no 
significant differences between the mean RLGR 
performance ratings of the three subsamples. 
The means were: 6.2 for the :i00 ATC'Ss (of all 
ape and experience groupings) of the seven 
lowest-ranked facilities, ."».1 for the ^nfl repre- 
senting the combined staffs of those we categor- 
ized as intermediate, and .r).iJ for the 108 who 
handled the heaviest annual IFR traffic loads. 
Analyses in which the ape and experience vari- 
ables were dichotomized also yielded lindinps 
which were highly consistent across the three 
subsamples. In each subsample. the mean liLtiK 
performance rating of those subjects having 13 
or more years of FAA ATC experience was 
found to be significantly luirer (/><.01) than 
that of the lesser experienced subjects. Also, 
there was no subsample for which the mean rat- 
ing of subjects aged "41 and older" failed to l»e 
significantly lower than that established for the 
subjects "40 and younper." 

However, the detailed analyses in which the 
rating means were obtained for subjects within 
each of several ape brackets and experience levels 
indicated that the relationships of both ape and 
experience to performance were rather markedly 
ditferent for the Iliph versus the Intermediate 
and Low Subsamples. This is illustrated by the 
fact that the most unique of the three graphs 
shown in Fipure ."i and the most unique of those 
presented in Fipure ti pertained to the 1!»S 
ATCSs of the four hiphest-ranked of the 17 
IFR facilities surveyed. 

Some 185 of the 198 subjects of the High IFR 
Subsample possessed no more than 12 years FAA 
ATC experience. Ten of the 185 were less than 
SI years old. As shown in Fipure 5, these ten 
received a mean performance rating of 5.5, which 
was only slightly hipher than the rating means 
(of 5.2, 5.1, 5.2, 5.0, and 5.0) of their comparably 
experienced colleagues of the age brackets 31-35, 
36-40, 41-45, 46-50, and 61 and older. Moreover, 
the five youngest (i.e., four of ape 36-40 and one 
of ape 41) of the 13 subjects in the Hiph IFR 
Subsample who had 13 years experience or more 
also received commendably hiph ratings, whereas 
the only means which were relatively low per- 
tained to three of the most experienced subjects 
of the ape bracket 46-50 and five who were 51 
or older. 

Unlike those depicted for the Hiph IFR Sub- 
sample, the plotted means (shown in Figure 5) 
for the Intermediate and Low IFR Subsamples 
reflected successively lower performance levels 
for the subjects of every ape bracket beyond 
31-36, irrespective of experience; and the great- 
est of the differences between subjects of adja- 
cent ape brackets involved those 41—15 and those 
46-50. The Intermediate Subsample included 
15 subjects with 13 years or more FAA ATC 
experience; the six youngest of the 15, in the 
41-45 ape bracket, received a mean ratinp of 
4.4 which was appreciably l)elo\v that of their 
lesser experienced colleagues of the same ape 
bracket but slightly hipher than that of their 
four comparably experienced coworkers of ape 
46-50 and considerably better than the mean 
ratinp of the five oldest of the 15 most experi- 
enced subjects. For the Low IFR Subsample, 
the plotted mean ratings of the 22 ATCSs who 
had 13 years experience or more tended to paral- 
lel those of the IS" less experienced controllers; 
most differences between the means of the differ- 
entially experienced subgroups of the. various ape 
brackets were rather small and, more impor- 
tantly, there was no ape interval in which the 
subjects of the upper experience category re- 
ceived a hipher mean ratinp than their coworkers 
of the lower experience category. 

Althouph not shown, the correlations between 
ape and jierformance were obtained for the ex- 
perienoe subgroups of the separate and combined 
subsamples. Correlations between the two vari- 
ables for subjects of the lower ex|)erience cate- 
gory were —.13,  -.35, and  -.36 for the Hiph, 
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Intermediate, und Low Snbsnniples. respectively, 
und -.'28 for tiie combined snhsiunples. Corre- 
spondiii}; correlations for the ATCSs having 1^ 
years experience or more were -.68. —.51. and 
-.61, with the combined sul>sam|iles yielding a 
correlation of —.58. 

Fipure 6 presents a comparative analysis of 
the three subsamples with respect to the i)er- 
formance means of the subjects aged ''40 or 
younfrer" and "41 or older" within each of six 
length-of-experience subgroupings (i.e., "8 years 
or less," "O-KV "11-12," "l-VHi." "IT-SO," and 
•••21 years or more"). Looking first at the plotted 
means of the younger subjects only, it should be 
noted that all differences between the experience 
subgroups, within and between the three sub- 
samples, are relatively minor and. though there 
is little similarity between the patterns of the 
plotted means, the results for each of the sub- 
samples indicate no more than a negligible rela- 
tionship between their ratings and experience. 

The rating means shown in Figure 8 for the 
ATCSs of ape 41 and older of the high-, inter- 
mediate-, and low-ranked installations reflect a 
high decree of variability, with most of the lower 
means pertaining to those having the greater 
amounts of experience. The means for all but 
eight of the l!>-i ATCSs who worked at the four 
busiest IFU facilities were, as mentioned earlier, 
commenda.ly high; the mean rating for seven 
of the eight, all of whom were over 40 years old, 
was 4.'i, which was significantly lower (prob- 
abilities ranged from .'»1 to .<>:.) than the mean 
ratings of both the younger and older ATCSs 
of most other experience levels. In comparing 
the means by experience level for the iiil older 
subjects of the Intermediate Subsaniple, two of 
the three lowest means were found to pertain to 
subgroups having over 16 years experience. Of 
the 47 older subjects in the Low IFI! Subsaniple. 
six with experience of eight years or less re- 
ceived evaluations averaging 4.!» and nine with 
ATC service of O-Pi years received a mean int- 
ing of 6.1, whereas those having progressively 
greater amounts of experience were generally 
rated much lower. More importantly, there wax 
no siihuamp/c In which the subjects of age .{/ and 
older of any (.rpeiienre /ere/ if reived a man 
rating greater than that of the younger (com- 
parably experienced) siihjects. The older sub- 
jects within some of the experience subgroups 
of the High IFU Subsaniple received mean rat- 

ings which were only slightly lower than those 
of their younger coworkers. Most remaining 
differences, however, were of appreciable magni- 
tude and some were statistically significant al- 
though at least one of the two means in each 
instance was based on a very small number of 
cases. 

Correlations (not shown) between the un- 
grouped experience data and i»erformance rat- 
ings of the subjects aped 41 and older were 
-.62. -.15. and -.40 for the High, Intermediate, 
and Low Subsamples, resi)ectively, and —.34 for 
those of the combined f-ubsamples. Correspond- 
ing coefficients for the younger subjects were 
,07, -.07, and -.04 for the High, Intermediate, 
and Low Subsamples, and .00 (zero) for those 
of the combined subsamples. The experience 
and performance variables were not expected to 
lie highly related for the younger subjects lie- 
cause few of them were of sufficient age to have 
permitted the attainment of lengthy experience. 
Even with such rest riet ion-of-range effects, how- 
ever, correlations much greater than those ac- 
tually obtained would have, been theoretically 
possible. 

Findings for Combined Intermediate and Low 
Svbsampfes Only. In the last series of analyses 
undertaken in the study, intercorrelations were 
obtained between age, experience, and perform- 
ance for the combined Intermediate and Low 
Subsamples only. The correlation between age 
and performance was -..'54 for the ;17S subjects 
who had 12 years experience or less. -.54 for the 
'M with 18 years or more, and -.50 for the 
merged experience subgroups. The r"s for ex- 
perience versus performance were —.08, —.32, 
and -.88, respeetively, for the 389 subjects of 
age 40 and younger, the 76 of age 41 and older, 
and the 415 of all apes. A coefficient of .62 re- 
flected the relationship of experience to age for 
the total group (of all subjects of the Inter- 
mediate and Low Subsamples). 

A regression analysis, in which the variance 
common to Imtli the ape and experience variables 
was determined, revealed that Bxperienoe (for 
which a validity coefficient of -.88 had lieen 
obtained for the combined Intermediate and Low 
Subsamples) would have correlated —.08 with 
performance had the 415 subjects lieen of identi- 
cal ape. However, after extraction of the vari- 
ance associated with Experience, the ape variable 
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(which hud oomlated .50 witli iH'rfornmnc«) 
was fomul t« have a residual validity of —.;tt>. 
In other words, the conelatioa between Age and 
performance would have been —S9 had tliere 
been no variubility in the experience of tiie 41.1) 
subjects of the two subsamples. 

Althouyrli relatively few of the older ATCSs 
controlled traffic at the four busiest IFI{ facili- 
ties, the results depicted in Figures 5 and 6, 
supplemented by those obtained in the correla- 
tional analyses, suggest that the proficiency of 
ATCS personnel at TATC IFB facilities is gen- 
erally more apt to decline as a result of unknown 
factors associated with aging than as a conse- 
quence of presumed effects stemming from 
lengthy experience. 

IV. Summary and Conclusions. 

Several findings emerging from this study of 
613 journeyman-level ATCSs of IT Level-Ill 
TATC facilities were remarkably like those ob- 
tained in a previous and highly similar study1 

of over 500 journeymen controllers of four Air 
Route Traffic Control Centers. IJoth investiga- 
tions revealed that the majority of the controllers 
were under 36 years of age and/or possessed 
FA A ATC experience of less than II years at 
the time their experimental ratings of job per- 
formance were collected. Notwithstanding such 
restriction-of-range effects, however, both studies 
provided convincing evidence of inverse relation- 
ships between the chronological ages and job 
performance evaluations of ATCS personnel. 
Although an inverse relationship was also ob- 
tained in each study between performance and 
length of ATCS experience, the predictive po- 
tential of the latter was not nearly as great as 
that of age, and its influence was virtually nil 
after extraction of the variance associated with 
age. 

In the AHTCC study, us in the present in- 
vestigation, an examination of the rating means 
by age grouping indicated that the highest of 
the averages pertained to the ATCSs of age W 
and younger whereas the means for controllers 
of age 31-38 and of each succeeding live-year age 
bracket were progressively lower, with the great- 
est decrements pertaining to those of the aye 
subgroups ;i(!-l<i. 11-1."». and 46 and older. A 
comparative analysis of the rating means by 
experience level  for the ARTCC specialists re- 

vealed negligible differences only between all 
subgroups having six to ten years experience, 
whereas the average rating for the most experi- 
enced siibyroup, comprised of only 18 subjects 
having 11 yean service or more, was lower, yet 
not appreciably lower, than that of each of the 
lesser experienced subgroups. Inasmuch as the 
experience of the TATC subjects covered a 
greater range than that represented by the 
AUTCC sample, the results stemming from the 
corresponding analysis of the TATC data should 
be considered more meaningful and reliable than 
the former. The results reflected a high degree 
of comparability between the performance levels 
of the TATC subgroups having iVG, 7-8, or 9-10 
years experience and also between each of the 
latter und the subgroup with 11-12 years service; 
however, the respective means of those having 
13-16, IT-L'O, and 21 or more years experience 
were contrastingly lower and each differed sig- 
nificantly (at either the .05 or .01 level) from 
those obtained for lesser experienced subgroups. 

()uly 12.6 per cent (X =66) of the 52« ARTCC 
specialists were over 40 years old at the time 
their ruling data were collected in 1965, less  han 
I per cent (N = 21) of the 526 had more than 
10 years experience, and 15 of the 21 were among 
the <i(i who were 41 years of age or older. Xincty- 
five of the 613 TATC subjects, or 15.5 per cent, 
were 41 or older when rated in late 1968 or early 
l!»(i!(; almost ."57 per cent  (X = 22(i) had at least 
II years FA A ATC experience, 60 of the 613, or 
s.2 per cent, had 18 years or more, and 44 of the 
latter 50 were also among the 95 who were over 
40 years old. Assuming that the, samples were 
at least somewhat representative of the FAA's 
ATCS population, these data suggest that, even 
at this time (1973), only a small minority of the 
controllers within the entire Air Traffic Manage- 
ment System are over 40 years of age and/or 
possess experience of more than 12 years. This 
does not, however, relegate to unimportunce the 
findings relating to such older and more experi- 
enced personnel. 

The Pearson product-moinent correlations ob- 
tained in the present study between performance 
and both age and experience for the total sample 
of 613 TATC subjects should l)e regarded, like 
those, reported in the ARTCC study, as being 
grossly attenuated. In other words, they prob- 
ably  represent  gross underestimates of the in- 
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verse reliitionsliipä that would have bom obtained 
had the frequency distributions of age and ex- 
perience not bee» so jMtsitivelv skewed. 

One of the prime objectives of the TATC and 
ARTCC studies was an assessment of the inter- 
action effects of ape and ex|)erience upon |>er- 
formance. Unfortunately, abnormalities in the 
frequency distributions of l)oth ape and exi^ri- 
enc« precluded application of many of the more 
sophisticated and normally appropriate statisti- 
cal techniques, such as two-way analyses of vari- 
ance and other treatments. Although relatively 
simple procedures were necessarily selected for 
the purjHise. the results obtained in each study 
clearly illustrated that the interaction effects of 
ape and experience were restricted to those sub- 
jects of ape 41 and older. 

In both the TATC and the ARTCC studies, 
an analysis of the performance rating means of 
the subjects aped "40 and younger" versus those 
"41 and older" within each of several lenpth of- 
experience groupings indicated that: (1) the 
younger subjects of every experience level tended 
to receive higher performance evaluations than 
those over 40 years of age, (2) the greater mean 
differences, most of which were statistically sip- 
nilicant in the TATC study, pertained to the 
differentially aped subgroups havinp oxer 10 
years experience, and (.'{) the means of the 
ATCSs of ape 40 and younger at all experience 
levels were remarkably similar with the ratings 
of the most highly experienced subgroup (of 
younger ATCSs) averaging slightly higher than 
those of the lesser experienced subgroups. .More- 
over, the results of corresponditip analyses in 
which the experience variable was dichotomized 
failed to support the widespread belief that 
lenpth of experience, when considered inde- 
pendently of aging effects, tends to adversely 
affect ATC job performance. Both studies, how- 
ever, have convincingly demonstrated that con- 
trollers over 40 years of ape are generally rated 
as less proficient at their jobs than their younger 
colleagues and the findings, although not derived 
throuph follow-up-study procedures, also suggest 
that the presumed aging effects tend to become 
progressively more pronounced for those men 
over 40 as they lengthen their ATCS tenure 
beyond 10 years. 

A great deal of additional research would be 
required in order to determine reliably the rea- 

sons why the older controllers generally received 
the lower mean ratings. However, we are not 
inclined to ascribe their lower mean ratings to 
the effects of physiological aging only. One 
possible explanation is that the chronologically 
older ATCSs may not have l»een as highly moti- 
vated to excel in their work as were their younger 
coworkers. Other researchers and ATC person- 
nel with whom we have discussed lioth the TATC 
and AHTCC studies have pointed out that each 
study illustrated that the controllers over 40 
years of ape at the time the rating data were 
collected were generally more experienced than 
the younger and. this being so, have postulated 
that many of the older controllers may never 
have been among the top performers at any stage 
of their ATCS careers—because otherwise they 
might already have attained promotions to po- 
sition^ beyond that of journeyman controller. 
Among the numerous additional theories, the one 
most frequently advanced held that the ratinps 
may have heen biased by the attitudes of the 
raters regarding ape. Although neither study 
afforded an op]>ortunity to reliably assess bias 
effects, it should be mentioned that practically 
no correspondence was found in the TATC study 
between the apes of the raters and the ratinps 
they rendered on controllers of various ape 
levels. 

It should also be emphasized that the findings 
obtained in the present study, like those of the 
AHTCC study, were based on experimentally 
derived ratinps of job performance which were 
collected at an arbitrarily chosen point in time 
for controllers who represented only a small por- 
tion of the journeyman radar ATCSs of the 
entire ATM system. Neither study provided 
evidence regarding the true reliability of the 
ratinps which were collected for research pur- 
poses only. In terms of the official and periodic 
proficiency evaluations, all controllers had l)een 
considered satisfactory: had they heen officially 
adjudged deficient in any respect, they woidd 
not have been permitted to engage in air traffic 
operations. 

Whereas personnel of only four Centers were 
involved in the ARTCC study, the present in- 
vestigation pertained to the ATCS staffs of 17 
TATC facilities. Each of the 17, at the time the 
survey was conducted, was officially classified by 
the FAA as a Level-Ill Facility, indicating an- 
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mial 1F1{ oiHTations of lit leasf 1(M),(KM). How- 
ever, such operations ranged from 111,78] at one 
facility to more tlian .'{74.000 at another. Tlie 
results of an analysis indicated '1'«^ the relation- 
ships of a^e and experience to Performance 
tended to vary from facility to facility in ac- 
cordance with IFH truffle volumes. 

Additional analyses were therefore undertaken 
in which the subjects were grouped to establish 
three -nhsaniples. The first, designated ( for re- 
search purposes only) as the "Ilijrh IFR Sub- 
sample," consisted of 198 subjects who worked 
at facilities having over 300,000 IFR operations 
each; 206 who controlled traffic at any of the sis 
facilities having over 200,000 but less than 
300,000 such operations comprised the "Inter- 
medinte Subsample"; and the remaining 209, of 
the seven facilities having lesser amounts of IFR 
traffic, were designated as the "Low IFK Sub- 
sample." Although approximately equal in size, 
the samples contained disproportionate mimhers 
nf tlie older and more experienced subjects. Of 
95 who were over 40 years old. 49.5 per cent 
were in the Low IFR Subsample, '■)*>.'> per cent 
were in the Intermediate, and only :iii per cent 
were in the High IFR Subsample. Of the 50 
who possessed FA A ATC experience of 13 years 
or more. 44 per cent were on the ATCS stall's of 
the seven lowest-ranked IFR facilities, 30 per 
cent worked at those designated as Intermediate, 
and only JO percent held positions at the husiest 
IFR installations. 

The reasons why the older and more experi- 
enced subjects were not proportionately distrib- 
uted among the High, Intermediate, and Low 
Siilisampies are unknown. The finding, however, 
does  not   necessarily   warrant   the   presumption 

that the difficulty of control work was so much 
greater in the higher-ranked facilities as to re- 
snlt in differentially higher screenout rates (i.e., 
attrition rates) of the older and more exiteri- 
enced i)er.sonnel. To the. contrary, it is possible, 
though perhaps not likely, that higher percent- 
ages of the men who (jualified for appointment 
to FA A ATCS positions at relatively advanced 
ages were selectively assigned to the low-IFR- 
trallic-density facilities. Regardless of the rea- 
sons, the disproportionate distribution of the O/i 
older controllers among the three subsamples 
was considered one of the most intriguing of the 
Undings obtained in the study. 

In none of the subsamples did the mean per- 
formance rating of the subjects aged 41 and 
older of any experience level exceed the me:ui 
rating of the younger (and comparably experi- 
enced) subjects, it was also ascertained that the 
inverse relationships of age and experience to 
the performance vari ihle were much more pro- 
nounced for the Low and Intermediate Sub- 
samples than for the High IFR Subsample. 
However, the results of regression analyses on 
the data of each of the three subsamples indi- 
cated that (1) when the variance of age was 
theoretically nullified, or held constant, experi- 
ence would correlate negligibly with perform- 
ance, and {'2) had the subjects possessed identical 
amounts of experience, their ratings would still 
have correlated negatively, and significantly so, 
with their ages. Such findings suggest that 
TATC ATCS performance is generally more apt 
to decline as a result of factors associated with 
aging than as a consequence of presumed effects 
stemming from lengthy ATC experience. This 
is essentially the same conclusion previously 
reported for ARTCC personnel.' 
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Appcndl«  I.       Evaluation fam from which  the  lUdar   (Kl,   Local  (L) 
Prollclenty  (R),   and Overall  Ratings were derived. 

ATCS PERFORMANCE  EVALUATION FORM 

General   (i.l,   Relative 

Name  of ATCS being rated Facility 

In evaluating the subject emplxyce, try to cunslder his perfurnunce during the busier 
periods as much as possible. Please try to be realistic In rnaklng your ratings. Everyone 
can't  be average or excellent   In everything. 

i      RADAR CONTROL 

First,   rate  the controller  on each element   of  items 
1   through  7 with respect   to Radar Control, 
Second,   rate  him rn  the   same   items with respect   to 
Local Control, 
Next,   rate   the ATCS on  the elements of General  per- 
formance and also render an  (Xerall  rating. 

LOCAL CONTROL    | 

•5 
c 
1 

* 
i 
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M 
a 
c» 
6 
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1,    KNOWLEDGE 
Knowledge  of  procedures  and  equipment 

' 2,     COMmHENSION 
(a)  Distinguishing between  routine  and 

potentially dangerous  situations 
(b)  Getting  and  holding  the  picture 

3,     JUDGMENT 
Making wise,   appropriate  decisions  (vs.  rash or 
nonapproprlate) 

4,    COMMUNICATIONS 
(a)   Use  of  standard  phraseology 

n (b)  Delivery  technique 
(c)  Clarity  and understandahl Ilty 
(d) Quantity     (too much-'     too  little') 

* 5,    TRAFFIC MA-'.'ACI MLNT TECHNIQUES 
(a)   limlnc 

jj (h)  Capacity   to move  traffic 
n (c)  t >'nrund   of   situations 

v 1 (d)   Prevention  of delays  thru  pood control   techniques i (e)   Planning  provides   sufficient   safety   (versus 

«. E^ last   minute corrections) 

6,    PERFOMWNCE  L'MJtR  STRESS 
(a)   Recognizing all  aspects   of a traffic   situation 
(b)   Self confident   but   aware  of his   limitations 
(c)  Ability   to  remain calm 
(d)  Ability   to remain  tactful 
(e)  Consistency   in   safe   separation 

7,     COORDINATION 
(a)  Accomplishes at   the  proper  time 

_ _,_ _ __ _ (h) Overall effectiveness (undentandable« comlete) u_ ta- 

8,     CENTRAL RKLAUD LIXMENTS  OF AiCS PEHf()R;i,\,'.c:L GENERAL CONTROL | 
(a)  Ability   to work   effectively  with  others 
(b)  Willingness  to assume  his  share  in  teamwork 
(c) Acceptance of  suggestions and criticism 
(d)  Tactfulness in making appropriate   suggestions  to othen 
(e)   Interest  and pride  in work 
(f)  Efforts  toward  sc'f improvement 
(g)   Steady  attention   to work and conduct 
(h) Adaptability to changes  in policies,  procedures,  etc. 
(i) During periods of peak  traffic  or adverse weather,   to 

what  extent  Is  this controller  capable  of meeting the 
demands  of the  "hottest" posltlon(s)' 

9.    OVERALL REIAUVE  RATING       Use  the  scale  below to rate  the  overall profi- 
ciency of this controller relative to all  the controllers you have known,     (Indicate 
your rating by placing a check mark   in  the  appropriate box.) 

Top 
107. 

Upper 
Intermediate 

157, 

Upper 
Middle 

157, 
Middle 

20"'. 

Lower 
Middle 

157, 

Lower 
Intermediate 

15'/, 
Bottom 

107. 

1007. 90"'. 7 5' 607 407. 257. 107 07 
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