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The attached report entitled, Fi of pdiyg - e
y by .Tohn A, Bug o]

mitted by the Cmi‘t.t.aa on Aviation Psychology with a recoumendation that. e D

be included in the geries of technical reports of the Divigion of Research, 5y
Civil Aercnautiocs Adminilatration. j’r;fs
B

The study deseribed in the report represents an extension of an earlier ¢
project in which an improved procedure for evaluating the profiolency of A B
Route Traffioc Controllers had baen developed, The objectivea of the presen %;
study were to determine the observer-observer and teat-retest reliabllity of 7
this form end to determine the extent to which it was soceptable to field per- .oy
‘sonnel and practicable for use as a field instirument. f%m

The study provides evidence that the new procedure has advantages over rat-“{”
ing methods cwrrently in use for evaluating the wark of alr traffic non‘t-rolloru
The findinp lead to the recommendation that the form, kmown as Perforgance

s be adopted by the A:I.r Traffiec Control Diﬂ.aim "s“
Civil Aoranaution Adniniltratiun, on an extended trial basis, for obtalning o
periodic affioiency ratings on controllers., Such an extended try-out will nmot ¥
only provide an opportunity for determining empirically the reliability of the g
procedure under day-to-day operating conditions, but as a device for the traine :j;
ing of seniocrs in the use of the Performgnos Record, and in further assessing g 2
the ad:;ntml of systemetic observation and recording of performance at roguln‘ %
1“." .. W

-v,ti-"
e
i

The ressarch prasented in this report was supported by funds provided by 'ﬁ?
the Civil Aeronautics Administration. The completion of the report was faoili- f“‘
tated by a supplemental grant by the Division of Aviation Medicine, Buream of . #3
Nedicine and Surgery, U. S. Navy, made available under a contraot between the i

. Office of Naval Research and the National Academy of Sciences. jf
) ‘-?5;

Sincerely yours, o Z:%

Morris S, Viteles, Chairmen Py

Committes on Aviation Psyohology L

Kational Research Counoii , %f

3 |
ik

b

nl

,
5
b
&



1'“’&3'}*"14%" o '?;"”f“i e T e BT e . itw
P S e it W
TR | =T BRI NN T

EDITORIAL FOREWORD o He

: ST

~ It 1s generally recognised that the air traffic comtrol system is s
. & najor favtor in determining the. effeativensss of commercial aviatlon, S
The officiency with which the ourrent air traffic control system 1s - e
operated is Jrgely depondent upcn the ability, skill sud attitudes of - - a7
air traffio comtrol personnel, It seams likely that thias will continue - - ..
to be the case for some time to come, and it seems highly appropriate 3

to center attention upon researsh designsd to eliminate faotors which -

may interfere with optimal day-to-day performance of such personnel, i

As a result, at the request of the Civil Aercnautics Administration, f“

research wae undertaken, in 1948, under the auspices of the National "f’!

Research Counoil Committee on Aviation Peychology, with the view of de- E
veloping improved procedures for evaluating the proficiency of air traffle g&
oontrol personnel.* This resulted in the construction of a ‘ 7,
L3

VRt

‘?rdta of the job; (3) the influence of personal bias is reduced, and
4

s Air Traffic Conirollsrs. The presant report describes research
ireoted towards the refinement of svaluation procedures and the deter-
mination of obssrver-chserver snd test-retest reliability. The atudy :
also provided an opportunity for assessing the advantages of this spproach
to the evaluation of the proficlency of air traffio controllers and of the
acceptabllity and practicebility of the form in the field situatiom,

N . -oe. Aj - - L Sl
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The findings suggest that the new fora has advantages over current
CAA personnel rating procedures in that (1) ratings are based on asctual
records of obeerved bohaviar; (2) they ere based on the most impartant

the reports can be used as an aid in ths training and developsent of
personnel, While obtained reliability coeffioients are low, the suggestion '
is smde that the use of the improved rating proosdures over an extended rmnw@g

L

ber of watohes will result in acveptably oonsistout ratings, However, a =~ I
period of supervised use, emphasising the training of senlors in the use -
of the Performsnce Recqrd: Alr Traffic Controllers and stressing the nesd ..
for systematic observaticu and recording at regular intervals, is neceasary -
as a basis for determining empirically the reliability of the prodedures -
under ‘day-to-day operating conditions. For this reason, the recomssndation ik
is made that the Performance Regord: be adopted on -
an extonded trial basis for obtalning pericdic efficiency ratings om gsone 7
trollers, as a preliminery to final sdoption as standard operating procedure,

o
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Division of Ressarch Report Ko. €3, February 1949. R,
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The investigation desoribed in this report was conducted under the

-ausploss of the Commitiee on Aviation Psychology by the American Institute

for Research., It grew, in part, out of work dope earlier under the
direction of Dr. 1. Dewsy Anderson, Consultant to the Civil Aeronautics
Administration, who also cooperated in this investigation. The project was
oarried out under the general direction of Dr, Jolm C, Flansgen, and under
the immediate supervision of Mr, John A. Nagay. Financial support by the

. C4vil Aeronsutics Administration was supplemented by a grant from funds
"made available by the Division of Aviation Medioine, Burean of Medicine

Surgery, U. S. Havy, through the Office of Naval Research,

Norris 8, Viteles, Chairman

~
Ootober 17, 2950 Committee on Aviation Psychology
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" the judgments of the Chief and Sasnior Controllers range from .24 to .37.

' amall sample of observations.
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SUMMARY e
- “%
The objectives of the study were to determinz :he ohserver-cbserver ”&%;

and test-retest relisbility cf a procedure for evaluating the proficlency . =
of alr route traffic eontrollers developed in an earlier project and to el
determine the extent to which 1t was practical for fileld use and ‘accspt-
able to field personnel.

Several revisions in thé procedure involving changes in formet and fgff
'ording weve made, based on the findings of preliminary tryouts and dis- ,:¥;;
cuesions with air traffic control personnel. As used in the formsl try- Ly
out, the form, titled Performance Record: Air Route Traffic Controller, .}%%
consisted of & single sheet of 23 job elements, under which space wae N
provided for seniors to racord observed instances cf outstanding and un- &
satisfactory controller bekevior. A Manual was also prepared to accompany i@ﬁi
the form. Its purpore wis to ald seniors in the corvect classification of _:ﬁ‘

e S
" :;FE*
&

observed behavicrs.

The main tryout was carried out at 3 centers: New York, Washington
and Chlcage. - Forty-eight senior and acting senior controllers obeerved e
42 controllers =t these centers for two periods, averaging 12 watches for {%%7

each eoniroller per period, Duripg the first perlod, 2 seniors, or in AL

most cases, 2 groups of seaiors, observed the same individuals. In the o
second tryout pericd theses same individvals were observed by 2 different g
senlors, or by 2 moras grours. Tha seniors 1o the second group were not R
the same ones who observed in the first =- for any given controller, In ‘5§ﬁ
addition to the reliubility data that the above desipgn provided, Civil i)
Service ratings, over-=all performence ratings by the chief controllers of lﬁﬁ;

the centers, and the coanerts and suggestlons of participants were collected.

The obtalned reliability coefficlents were relatively low, being .43
for observer=obssrver reliebiliiy with an N of 80; and .22 for test-retest
reliability with an N of 156, However, on the assumption that the con-
ventlonal statistical techniques are applicatle in correcting these fig- 23
ures to cover a one-year period of observation with the Performance Record, "4
it 1s estimated that the rellabllities over this longer period would be L
.94 for observer-observer reliability, and .85 for test-retest reliability. . '3

Correlations between Parformance Hecord scores and ratinga based on

Again, assuming that the conventional statistical techniques are epplicuble,
these coefficlents, correctad to cover & one-year period of observation are
estinated, respectively, as .4F and .73. Tlese are considered about as ’
high as could te expectad in view of the 2imitations of the ratings and the

A limited activity annlysis conducted on sanior controllers at the New
York center showsd that senlors do not observe controllers systematically
and suggests that the use of the Performance Record will serve io encourage
systenatic observation.

a1,
sroEe



It was concluded that the Parformance Record is a reliable and practi-
cal procedure, acceptable to the personnal whose job 1t will be to use.it.
It was recommendsd that the Alr Traffic Control Division of the Civil Aero-
nautics Administration adopt the new procedure on an extended trial basis
for determining perliodic efficiency ratings on controllers,
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In lay of 1948, the Anerican Institute for Rescarch, at the re- %
quest of the Coordinatcr of Rescarch of the Civil Aeronautics Adiinis-— B
traticn ancC the Chairman of the latlonal Research Counclil Comzittee on g
Aviation Psychology, uncertook a program of rescarch in the fleld of o
air traific control. 4ir traffic control 1n the Lnited States is in kY
a stage of transition; a fifteen year propran lias been initiated, the r%’{
poal of vhich is all=weather {licht and an alnost cauplete mechanization g,‘?”
of the contrcl process. As new procegures, practlces and equipment are ‘ﬁ
introduced, the need {or criterion measures against which to measure the
efiect of these irmovations on the proficiency of control porsonnel bg- e
comes increasingly evident. It was with the aim of providing a suitable 2
reasure of controllsr proficiency that the develomental phase of the o
reaecarch program was carried out. This project, deseribed in an earlier g;;
reportl, was completed in February 1949 and will be swmrized briefly o3
ag follows: -k
A. OJUJIWARY COF THE LoVilORICKT OF THD PROFICIoNCY LEASURE "’:‘
The developmentel project was ccencerned with the study of only one R
specific job im air traffic control, that of air route traffic control- 3
ler. These are the control persohnel whose respeonsibility it is to RN
naintain adequite separation betveen aircraft enroute frau departure *if%
point to destination from the time they are beyoné the radius of the R
alrporl, or tower controllers' Jurisdiciilon until they are again '"cleared ]
to the Lower" for the purpuse of landing., It was velieved that an in- N
lensive survey of the requirenents cf one Important activity would better w—;
serve the nceds of the Civil Aeronautics Adninistration than a wore gener- -
al stucy of several. vm
Baninalion of wxisting lcasures of Proficiency E;'b
The first step in the project was to exanine itle existing uneasures ”yg
of proficlency availrule in vivil Aeronautics Administration files. I
Livil Jurvice eificiency ra.ings, training exa dnation scores, perfor- g
iance ratings, certification ana area rating exaaination scores, jyears i
of contwoller experience, hours of flying time, anc File Thirteen data i
were all considered as potential criteria of proficiency or as the 5
- --
lNavay, John A, The Development of a Procecure for ivaluating the e
Froficiency of ALT Routé Tralfic Controllers. Jashimgtod, V. C.t S
CIvil Aeronautics Aduinistration Uivision ol Ressearch, t{ep-ort llo. €3, i
February, 19h9. : %
- s\;j;%_:f
: &
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caaponents of cainosite criteria. The exanjnation of Civil Service

ratings revealed thit they fail to discriminate adequately anong en- !
nloy.es and there were indications of the presence of hale eilect in

their use. In renersl, records were too incouplcte or procedures were

not usod uniforal;- cnough to ;wovide sufiiclent data upon huich to ,
appiy statlstical tcsis that would reveal significant trends or pro-

duce conclusive findin’s. )

Survey of Available Job Analysis Methods

In order to achieve the purposes of the project, it was nexb neces-—
gsary to selsct a method for the analysis of the job under study. Luring
the courge ¢f the survey of available methods, three general approaches
to job analysis were consiceed. These were: i

(1) Analyses of the worker cn the job
E?.) Analyses of thc job requirenents
3) Analyses of the worker require.ents

Since ths principsl objective of the research was to devise a procedure
for evaluating the proficiency of air route traffic controlliers, a
technique was choscn that woula provide data most readily adaptable to
the constructicon of such ieasures. The nethod chosen was the critiecal
requirenents approach to job analysis which, it was felt, would satiafy
the needs of the project because:s (1) its end product is a state.ent
of the sbilities, chapracteristics and skills that are critical to suc-
ceas in the act%vity; and (2) these requirenents are stated in be-
havioral terms.

Activity Analysis

Seforc the critical requireccnts study was started, an activity
analysis of the controllerts Job was uncertaken as an cxydoratory first
step to deteriaine the usefulness of such a teclinique as an indicator of
the relative iaportance of the verious job coaponents in terus of tae
time devoled to fiea. Cbservations were made of the activities of con~
trollers during tiiree vmtclies at taro centers. . 4 total of 7397 such ob-
servations were nade at l5-second intervals. Some Interesting results
were obtained that mipht have real sigmificance for the joh if the study
were carried out on a larpger sample of centers. ateh 2 (08((~1600)
appcared to be the busiest period and, as is to be exrected, controllers
have less time [lor scanning the beard and talkimr with their associates
in IR (Instrument Flight Rules) than in VIR (Visuval Flight Rules) weather.
The auount of time spent on the interphone {(the task which occupies most

21"lan..ap_.:m,, Jobn C. Army Air Forces Aviation Psychclogy Program Re—
search Reports. Ieport To. 1, U. 5. Government Printing Office,
d{aS_hinﬂf‘Oﬂ, ‘Do Ce_‘ 19,480
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‘alr route traffic controllers bocame a task of arranging stataments of
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ot‘ thas cantroller's time repardless of vmtch or weathor) alao. inereases ¥
in .atoch 2 and in 'II'R weathcr. Indications of the oporation of ratipus ™3

were also present in the data. It was concluded that although tho se- =
tivity analysis provided a micture of observable job couponents and "g
merved to mive the investipators a bettcr understanding of the job, 2
other Job snalysis mcthods would better serve the priuvary purpose of ' iy
the present project. !
The Critical Requirements Study ‘ 'éf‘.;f
Y
The critical requirsients of the job were determined by applying i
a nethod known as the critlesl incident technique. Aeranautical iR
specialists of the Civil Asranautics Administration wwore agssigned to -

the Auerican Institute for Rescarch to act as interviewers and covered ‘%
a subatantial portion of the control toiers, centers, and casmmicatiensg &%
stations tlroughout the continental Umitsd States during the collectdon %~
of 1ncidents. Those incidente were reports (by individuals in the best’ %
posilion to cbsorve) of the specific Lebaviers of controllers in parti-

kb _“‘
&

cular situstions that were respansivla for thelr having been comsidered ¢
especially offective or ineffective at tiie job. Lach individual be~ ey
havior wass than classified under the job area in ihich it had occurred. _’*Ef,
Ten such calegories evolved in ithe course of the arnalysis aloap with i)
47 sub~hsadings. Critical requirenents were taen formulated to cover A
the cumbined proups of behavior that were listed under the categories - I
ono critical requirement far each set of matched effective and inef- - >
fective behaviors. The critical requiremsnts re behavioral state-— -
menta of what controllsrs had been cbserved to do on the job that Ea
made jor sxcellent or failing performance. e
. . L
Luring the collection of incidents, data were obtained in addi- =
tion to the descriptions of behavior. The hiphest frequency of repart . 4
of critical behaviors was found to occur during the winter months and = 57
during IFR weather, -Some indications were discovered that pointad te 2
the possibility that the froquency of incidents in the "Alding Adreraft. 7§
in Trouble" area may have been increased beyond its true importance due -7
to a tendency of interviewees to recall these spectacular events nore .2
readily, Corroborating the findings in the activity analysis, Jdatch 2 &
shewed the hirchest frequency of report of incldents, and the first and "%
last hours of the 3 watches (with the exception of the first hour of L
the second watch) were ones in which critical situations fmquent.]y P

arise.

The Pro.ficiencx Leasure

The developnent of a procedure for evaluating the preficiency of

the critical behaviora inm such a .ay that an obsarver could deteruine .7,
the extent to which controllers met the critical requiresents of the g’é
Job, Several ways of presenting the critdesl bshaviors were tried and: T
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the method offering the fewest difficulties and the wost advantages was
chosen. The game framework of 10 main and 47 sub-calepgories that had
been used in the analysis of the incidents was utilized as the founda-
tion around which 313 specific check itema were assembled. The itens
consisted of statemonts of critical behaviors, effective and ineffective,
stated with a degree of speeifieity that would enable the observer to
recognize them easily and yet stated renerally snough to encoupass all
the behaviors classified under their respective headings. ikffective and
inelfectlve behaviors were llsted side by side. This first tentative
foru was titled, "A Check List of Critical tequirements for the Lvalu-
ation of Air Route Traffiec Controllers.” -

The wost fundamental contribution of Ycbservational record forns"
of this tipe to eunloyee rating is that ratings derived fyrom their use
are based on actual records of whal enployee& are obsarved to do
throughout the ratins period rather than op the rater's jeneral and

>, frequently vague rccollsction of his ciployee's inef{ectiveness. The

rating plan for this fom involved checking by senior controllers in
the appropriate sectlon ol the fomu when the controllera uncer their
supervision were seen to Derforn critical behaviors, either outstand-
infg or unsatisfactory. i'or esa.ple, should a senior controllor ob-
serve o controller clear a ceparting aireraft to climb higher than the
altitude assigned to planes {1, ing over but aot landing at the airoert
vithout sroviding the adndiam separation requirements, he wo.ld record -
thi. lnwilance of critical behavior (on the unsatisfactory side, of
coursce) 0y first deteruining the job area in which the uehavior occurred.
In Uiis case it would De undsr Job Area 1, "lgsulng Departure Cloagr-
ances." A finer breakdown of this job area includes a sub-category
‘narnod, "Assigning Clinbing Courses," under which the specific item
which most closely describes the observed behavior will be found. The
rater checks this item and thus makes a record of a critical act en
the part of the controller vhich will be teken into consideratian when
his periouic efficlency rating is made.

B, THE PRESENT FROJECT

i The develommental project ended with the comstruction of a pro-
ficiency iseasure for air route traffic controllers based on the criti-
cal requlrements of the job. To be of value, however, the new proce-
dure had to be tested to deteruine its practicality for field use and
the extent to which it was free fram errora of measurement. It was
necessary o apply statisatical tests to the procedure to deternine how
closely different raters would agree in their ratings of the same men
‘and to deternine how consistently the procedure measured controller
proficiency. Cbviously a rating procedure is not very reliable if a
numoer of raters agsign vastly difierent ratings to the sampe pan over
the same period or if a numver of individuals'’ scores over two rating

‘periods are extermely high for the first and f£all to the bottam of the

scala for the secand. .

Iim’,ay, Jahn A, oD« cit., PP 58-7{}- ' I _i":
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This testing of the new procedure, deterwining its practicality
.and reliability, became the oujectives of an additional research pro-
Ject conducted Ly the American Institute for Research. This study was
also carried out under the auspices of the National Research Council
Co.dttee on Aviation Psychology with funds fron the Divisicn of ite-
saarch, Civil Aercnautics Adzinistration.

The report which folloirs will describe the techniques used to 4
attain these objJectives. The revisions wade in the carlier form as "
a result of preliminary trycuts and conferences with control personnel + i
will be discussed first. JSecondly, the axperimental desipn of the B
formal tryout and rellability study of the final form will be des-
cribed; the sample, the plans and trainin: procedures, the forms used,
and the participating centers. The section on "lesulta" is the next
to be reported; the reliabilities obtained; the evaluation of the
forn by participants; and a discussion of a supplementary study
carried out at ome of the centers. The final section of the report
sumarlizes arki presents the concluslona of the study.

t
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IT CODLUCT O Wi. STUDY

A HoVISIOLS OF TilL ¢ Gl

Prior to the start of ine [{omial ield tryout and reliability
study, the {form of the evaluation procedure widerirent two revisions.
These ware based on the findines of,prelininary inforeal tryouts and
cohferences with experts in the field of air tralflc control. This
preliqinary work was carried out in order that data ceuld be obtained
which would be helpful in forwiuating the plans {or the ioraal tr;out

by
(1) ZIudicating how lonpr it would take to pet a swficlently
3 large muaber of ouvserveticns to score the form.
. {(2) Indicating how tfrequently critical situations arise

that would provide opportunities to record eritical
vehaviors on the form.

(3) Fuinting out areas where changes of wording or for-
mat Ldeht help clarify the procedure,

{') Indicating in advance tc some cegree the reception the
Torm would be likely to receive in the Iield,

{§) Pointing out the arcas unen which special stress should
be placed in train’n: ersomnel in the use ef the lomi.

Preli.inary [ryouts at the pPittsburch and Uleveland Centerslt

vopies of the tentative fora of the evaluation procedure titled,
"A Chiceiklisl of Critical Requirements for the Evaluation of air Houte

sy Traf{ic Controllers" were distrisuted auong gsenlor controllers and
?;;? other supervisory personnel at the Mittsburrsh and Cleveland centers.

In -~eneral, the coments received were favorabls; and the personnel
questioned felt that a falrer joo of rating could be acco.pliszhed vy
the use of Lhe checklist. The questlon arose as to whether items which
indicated “"standard performancei" i.e., those behaviors which represent
adequate not outstanding performance on the eflective side, should be

5
< i
-

h’.[n the course of filelo trips to these anu other centers, data were
collected on the problen of delays to incoming and departing alrcraft.
A report of this supnlementary survey may be found in Appendix A.
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ineluded in the fora. without sxeestisn, the seuler controllers cous
tacted felt that items of this type should ve weletcd from the foru.
It was pointed out taat a controller wio issued ceparture clearauces,

ViR o e
HE I e <
X FeA AT S

for exauple, woule receive a tally on the item Yrrovided standard o
sevaration requiresents", each time he issued a clearance tiat aid .t
not result in a coniliction. At sune departure sectors, this ni-ht S Zn
adount to UL or mere departures per watch with a resulting overload- Couk
ing of tallies un such itcas. e

T "

1.0 great difl‘icult;-j was cxperienced vy the seniors wio - used the
foru in locating the proper ,Jduce to nake entries. The; felt that the :

form was well-orranized and that after reacing it once or tiwlce tiey B
were avle Lo locate the appropriate itew without time consuming e
gearching.
4 lew .inor chanues .Jere sursested involving amviguous phrases or . - §
items ~hich had becoue obsolete with recent chml{res in traffic control f'&“-%‘%:
resulations. S
kel
The controllers felt that the form covered adequately all situations S
which na17ht ce encountered on the job and felt that to be elfective, ob- Z’
- ,f‘_-,«

servations should be recorced frequently. The principal obj.ction to
the use of such a procedure /a5 a feeling on the part of saie that they
were too busy in pericds of 1R weather (when opportunitics :or observing
and record.ns are qost nuwacrous) to ve able to devote sulyicient time to

the task ol recording mcrforiance luvediately atter ovservins it. How- ;
ever, the beliefl was also expressed that it vas quite possible to recaill

ihe cetails of the work perioc with sufticient clarity at the end of the
watch or for even longer intervals to cnable them to recorc tacir ob-
sorvaiions after the pressure of the work load diminished,

At this point, a revised iorua of the Yclieckiist" was prepared. .
Chan-es ..ade were ckua:['ly in items which appeared to describe standard
or adequate, rather than outstanding or cffective, behaviors. These

itens were eliminated or, in _ost cases, redraited to indicate clearly v
outstancing behavior, by rclference to the incidents from whlch the ve- - ’?
hav.ors: were orizinally absiractud. This usually involved the addition <3
of a cuallfying phrase; the following exawple is typical: “%Y
0ld o - "Proviued standard separation ' ai‘ai
requireuents.” ) - . ;j;h
Revised l'orm ~ "Provided standard separation fx
requirenents, in spite of bad i
woather, heavy traffic, or s
pergcnnel shortages," - ﬂ,ﬁ:‘
Other changes included i.provements in phiraseclogy and use of terms : LT‘"
.uore familiar to conirollers. The revised form of the checklist, cated o
April 1545, was prepared in cittoed form for immediate use. 4
by
' B
a‘;”

e B



A printed ilora of the evaluatlon orocecure was next preparcd. bDis-
cusslong and criticisu of the April trorm led to iturther .inor Luorove—
aents in plu‘aseology of jteus and to the use of a n2w itle for the printed |
fora. In view of the plans to use the bookleot not as a systematically ‘
capleted checiklist buk as a euns of recording behavior as it occurs,
the printed form was titled: "Qlservational Record 'oru:  Alr Route
Traffic Controllers." Jeversl changes were also nace in the foruat of
the booklet. It was reduced to four pages, with outstanding behaviors
listed below, rathier than beside, unsatisfactory behaviors. Outstand-
ing behavior statements were uncerlined to differentiate them clearly
fran unsatisfactory behavicors. In general, the areas and sub--arcas
wera nade clearly separate so that it would be easy for senior con-
trollers to locate items. The printed form is appended teo this report,
along with a supplementary sheet giviag a short SumnRary of the develop-
rent of the form, instructions on use of the form, and a sumnary Taorm.
(Appendix B)

The form was agaln,.distributed to senlor controllers at the
Pittsburgh and Cleveland centers for a two-day period cduring which
they were to try it cut on scwe of the controllers under iieir suner-
vision. In this tryout, it was cesired to deteruine (1) what ciffi-
cultics might arise in use of the revised form, anc (2) what :ethods
of recording and what tine intervals between recordin s would be at the
saue time convenlent for scnlor controllers and adequate for evaluation
of controllers! job bchavior.

Few difficulties ere reported by senior contreliers in the use
of the revised form. Jeniors oreierrcd to record at specificd times
and directly on the booklets, rather than on separate sumiary sheets.
1t appeared to make no Ql.fiEl ence in number or type oif behaviors re—
ported whether recordin; ms donce at the end of each four-hour peried,
or at, the end of the eight-~hour -mtch, although there were indicalions
that seniors might often find it <iffiecult to pubt aside other cuties
at tincs other than the end of the wailch. Other results of the try-

" out are sunmarized in Tavle 1. 1t is of interest to note that, in this
short, tryout, behaviors were reported in all areas, except Area I111:
"Aiding Adrcraft in Trouble®. GSince the behaviors in this area depend
an the existence of an cmoergency situation, it was to be expected that
few tallles would appear in tihe area. even with more extended use of the
record farm. The fact that seniors at the Cleveland center renorted a
considerably larcer number of behaviors than did Pittsbursh sonlors was
no doubt chlefly a function of the poorer weather at {leveland during
the tryout period. At both centers, more outstanding than unsatisf{actory
behaviera were tallied. Although this inequality was not unexpected in
view of the hiphly skilled nature of the controller?s joo, it also sug~
mested that scme of the cutstanding statenents still did not defime
clearly outstanding and ron-routine behawor° This problen was cealt
with in a later revision.
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1@0@ FORZ: AR R TS TRAFIC CGLTROLLLRS Y
PITTSBURM COBTRCLLLRS CLVALAND CONTROLLERS
‘ (3 scniors, 23 sets of (4 seniors, 19 seta R TN
cbservations) of chservations) =
B
’ Outstanding Unsatisfactory Outs ta.ndinfr Unsatisfactory ‘;ﬁ
. Behavioral Area Behaviors ~ Uehaviors Bshaviors Jenaviors -‘E
1 Issuing depar- 1.k Cu3 16.5 1.9 a2
ture clearances i
"
11 Revising flisht 1.7 0.2 h.5 1.2 PE
plans and clear— ) e
ances i
- :-%ﬁ"t
¥ II1 Aiding aircraft 0.0 0.0 0.0 0.0 -
in trouble e
T
-IV Coordinating with L.0 1.3 36,8 2.7 5
others . ’lé
V Planning approach 1.5 0:3 21.6 0.8 B4
procadures f—?ih
VI 3upervising per- 0.9 0.2 2.4 c.2
sonnel : ﬁi
VII ilandling the 2.0 0.2 1.3 0.7 =
board - .
' ;’i,
VIII lelping othor con- 0.8 0.0 "0.3 0.0 ii;
trollers , s
IX Maintaining harmon- 0.8 0.0 0.8 0.k B
ious relations with i
others ‘1 j&i
Y
X saintaining emotian- 0.3 0.0 0.8 0.3
al control
A1l Areas 13 3 85 8
_7\:‘%-
“‘;.' 4 _';-:3'3"-.
e X, ek
Tad ' oy
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Prelminary Tz}'out at the benver Center

4 further prellninary tryout was conducted at the Lenver center
as a fiual check on the foru. The desipn of this tryout was essentislly
the same as 1t was for the Pittsburgh and Cleveland centers except that
instructions to the seniors were consideravly exparnded.

<ach senior observed three controllers for a pericd of thiree days. %,
The distribution of recorded behaviors aaiong the ten work areas was
essentially the same as in the tryout at Pittsburgh and Cleveland. ,
There was a ;aln a preponcerance of outstanding over unsatisfactory be-
haviors, bul this tendency was in no case as pronounced as had been
found with same seniors in previous tryouts,

The senlors expressed roneral satisfaction with the fom, and in-
dicated no gpecific difficulties in its use. C(me senior comsented that
there mere "too many itens to arade", but it seemed likely that this
conplaint would disanpear with continued use of the form.

_ Confepences

tonfersnces wlth Civil Aeronautics Adminlstration research and air
traffic contrel division officials were held from time to tine through-
out. the planning and preliuinary tryout phases of the project.,S Problens
of oblaining the participation and cooperation ef field perscnnel, planning

-
£
™

%)
3|

;;_',.' of the tryouta, clearance to visit centera, and discussions of the evalu-
& atien procedure comprised the subjcet matter for most of these discussions.
A One such conference, however, was particularly significant in that it re-
R sulted in a wajor revision in the mechanics of recerding on the fom.

A
f" Lr. L. L. Anderson, desearch Consultant, and Lr. L. L. Kullenberg of
A the Oacrations Inspections Stafi, had taken several foras to Kansas City

P Tfor a Civil Aeronzuiics Aduinistration sponsored tryouf. on conlrol per-
.- somnel of the Fifth Region. The findings of this tryout were discussed
B in a conlerence atlended by nenvers of the Civil heronautics Adainistration
& Jashington stafll and represcentatives of the Aucrican Institute ior fesearch

£ in Au-ust, 19L9. The conclusiconz reaclied were as follows:

e fhe lowrn as cwrrently organized is too long, Iield persomel are
‘ orientcd to the use of a sinle pare foru. It was recaca.ended, therefors,
that the present list, of over three hundred "eritical taska" be reduced

[Ty N
S
e '

B

Sl.lr. L. D. Anderson, br. lean R. Brimhall, Lir. L. bitaler, .Ur. J. L. Hubar,
Jr. Lo Lo Kullerberg, Lr. 3. i. locore, .r. F. L. Spith, ur. J. C. Flanagan,
br, o, w. west, and Ur. J. A. Napay particlypated in one or more of these
“cornferences. '
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t0 a numbar somevhere in the vicinity of twenty. iHowever, since the e
fiuvld personnel ares used to rather couplex ianuals axplaining the use R
of the single pape forms, it was further recommencded that the detailed C
materials be incorporated into an instruction bocklet. The group apreed . %
that the essential principle of the evaluation procedure; i.e., that e
ratings b Dased on records of on-the-jcb ucbavior ratiier than on mewmory - g
or general impression, would not be lost by rovising the procedure as Hg
recoomended. o
Final Revislon of the Form f[;
The {inal fom, entitled Performance Recard: air Route Traffic L

Coutrollsr, (Appendix C) as used in the {orual tryoul was based upon
The recommencaiions of the participants in the uashlnpton conferenca,
It conglsted of 23 Job elements groupcd under twoe iain arsas, “Control

4;;5: ksfi;'r‘w

Luties" and "Personal ttelationships™ and 10 ore specific sub-headings. s
Luch of the 23 job elauonts .ad a row of 50 suall squares or 'uoxes” )
nranted underneath it; these were for the recording of critical be—~ oo ”
liaviors observed to have occurred in thiese clenents of the job - oute g

slanding acts indicated Ly A'8 marked in the boxes to ithe left of the L
ceuter line and unsatisiactory acts to the rirht. A larger box was s
provided to the left of each elewent I‘or indicating the required +, v Tl
or = score for each. T

The ianual of Instructions

A manual to atcompany the Performance Necord (aise incluced in
Aprendix C) was developed for the purpose of aifingy sanior controllers
in recording unuer the correct job element the critical benaviors they :
observe. It consisis of a Lrief history cf the cevelopment of the form
ane its purpose, a definition of cutstanding snd unsatisfactory ¢ontrcl-
ler bebavior, ar explanation of how to use the nanual, and how the fom
is scored. I

W R e R R B el ey

The 23 job elements of the Perfommance lLecourd are repeated in the =
nanval and have listed under them the apecifle bypes of controller be- -

ok

havier, outstanding and unaatlsi‘nctoz"', which 1all under each categzory. ~E
These tehavioral statements were derived froa the original critical in- IS
cidents cbtained during the develepmental phases of the project. The o)
process senior controllers zo through when first using the iform to deter- A
aine ~here to record the observed Lelavier is illustrated by the follove~ )
ing exaples wE
i.?“’l

e

serdor Lontroiler A cuserved Controller 3 place an el

aircraft .hileh ms canrerouwsly clese to exhiausting its fuel ‘ B
reserve at the ton of a holain~ stack lhien he mirht have . "F’)ﬁ
cleared it in {irst with only ivinor inconvenience to other e d
~traffic. The iirst decision thabt denior Gontroller A makes . . y‘d:

+is that here is a critical behavior; soiething Controller B
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has cone vdiicil shioula de tallen jnbo consideration idien
his next eiliciency rating is .ade. In ceelding it to

be a critical behavior, th2 oozerver has zalsc cecided
wether it i3 an outstanding or wnsatistactory act.
llnving deeided it to be uncabisfactory, he then deter-
wines whetdier it has to <o with Controller 3's cantrol
dutics or his personal relationships on the Jjob (the 2
nain breakuowns of the lerforaance Record). Then ciieck-
ing the lettered sub-hcadines of the form he finds cone
uneer the letter 'O called "Plamhing Approaeh Sequence',
and under this catesery, Job Element 9, Wlolding Alreraft"
anppcars to be most appropriate. 1If he ig in doubt zbout
the classification, he may turn fo the manual anc examine
the critical behaviors listed under Job Element 9. The
colunn on the ripht~hand side of the pase lists exanples
of unsatisfactory acts that were classified uncer "Holding

Aircraft.n

Record under Job klewent 9.

Tten d, "Ignored special limitations of air-
craft when stacking,” covers the type of behavior he cb-
served quite closely and he then marks an X in one of the
boxes ih the "Unsatisfactory® colusn of the Ferformance

Tamiliar with the {orm and the behaviers lisied in the
manval, aany of these steps can be elinminated.

e THE DESIGN OF THW FORMAL TRIOGUL AND REIJAOGILITY STUDY

Uf courge, wihen he has becane

- Jith the completion of the revised Perfomance liecord: Air Noute
Tralffic Controller and the manual <o accoupany it, the main pnase of

the study was ready to be started - the itesting of the procedure’s

reliauility and practicality.
traffic control centers were chosen for the tryout:

and Chicago.

Desi@

Threz of the coumtry's larpest alr route
New York, ~ashington,

Air route traific control centers are divided into a numver of
sectors (about § in the larper centers), each manned by one or more
controllers and divided amons the available number of senlor control-

lers for supcrvisory nurposes.

Since the objective of the reliability

study was to determine the Performance Record's test-reteat and ob~
server-pobserver reliability, the originat plang called for the obser-
vation of pairs of controllers by nairs of seniors for two thirty-cay

periocos, thus:

FIRST TRYOUT FLAIOD SECOND TRYCUT s ..I0D
Sector 1 Seotor 2 Ssctor 1 Sector 2
OO @D LD O @ @ OO
;‘ ?Q\ P - > \\ \

g Senior 2 | g —
Senior 1 ISenior 2 Sonicr 3 Senior 4




Senjor 1 filis out the Ferforaance necord form for the last uan

in the sector under his supervision and Ior the Iirst in the sector of R
Scnior 2; Senlor 2 observes the same two men. The sane process 1s re~ iy
peated for a sccond thirty-day period by diiferent seniors on the samne " ;}?ii‘
controllers. Thus ifor cach pair of controllers for whom 4 different ' P
seniors could be assighed, li scts of scores werc to Le obtained for the £

- deteraination of the procedure's ovserver-observer relidbilitys

1. Senior 1 and 3enlor 2 obscerving Controller X (1st periodg
1] . |

2. | 1 6 1 ) " T ( "
3. It 3 4 t h H " )Y (211(’1 period)
. h. n 3 u L} ' n u Y ( " n )
For determining the tost-retcst reliability, eipght sets of scores ‘ -":7;2‘.1:

ware Lo bae used:

1. Senior 1 and Senior 3's obscrvations on Controller X .
2, " i n ] Lts i u o X P
3. n 2 n It 315 L3 .n n x ;‘
k. " 2 w n hits n .n n X ~
5. n 1 " g 1 " uooC Y B x,.
6. u 1 n Livs 1 H " Y j“
7. " 2 n n 3tg n n " Y iﬁ';*!
6. " 2 u " Li's n i " Y _ ' “;&5
e
Training Procedures ! | - E:Ljf%
' C A
All the senior controllcrs at each of the three centers participated R
in the tryout. [ach wman uncerwent a brief training period, usually ef SR
an hour or more in duration, curing which the development and use of the ;;

Performance Record and manual were explained and a practice session carried
out.

* A copy of the Performance .dccord form, the manual, and a nimeographed
sicet explaining the design o the tryout, (Appendix CS, wera cistributed
to the participating senicrs. .Jfter the dsvelopment of the srocedure was
briefly described, senlors were asked to read the distribuied :aterials
ar. any questions raised were answercd. when it was believed that the
seniora were faniliar with the essential principles involved in the uae

of the procedure, they were asked to read a list of five sauple inci~-
dents (Appendix D) and to indisate where such controller behaviors would
be recorded on the form. Four of these sample incicents were actual
"eritical incidents® reportec during the developmental phases of the pro~
jeet as indicative of outstanding or unsatisfactory controller behavior,
and the fifth (;3 in the list) s deliberately composed in "non-critical®
fashion a3 a check on the seniors' understanding of the concept of
feriticalness.” .lost of tha group of seniors cemonstrated an understand- .
ing of the concept by pointimr out the flaws in this incident and c¢id not
attempt to classify it. In rencral, they apreed in their classificationm
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of the balance of the incidents and in cases viiere incidents were nis-
classifiod, the rescarch personnél conducting the training continued
or repcated the training until it was believed that all participants
were thoroughly indoctrinated.

Scl led%'

The working schedule of the.seniors and controllers at the Jashing-
ton and Chicego centers was such that it was impogsible to arrange to
have controllers obscrved by thc same pairs of seniors for ten watches
during a thirty-day period as originally planned. It was nccessary,

- therefore, (and more realistic since some simllar procedure swould probably

be uore apnropriate tor field use) to have several seniors record on a
controller's Performonce Record. The genlora Jere divided into two groups, *
A and U, and a schedule was prepared listing the names of the controllers
who would be cbserved by the senlors on each 0BO0O-160C and 1600~L000 watch
for each of thirty days. Thus, if Controller Loe, for exa.ple, worked the
G8UO-1600 watch on November ¢lth, two scniors observed hia and recorded
their cbservations in either his Y"Group A" or "Group B" form, depending

of course, on the proup to which they were assigned. If, on the follow-
ing day, Controller loe worked the same wmtch but the seniors supor-
vising him changed, thoir places were taken by thelir succegsors. liowever,
in no case did the same senlor record in more than one of Controller Doaets
Ferformance Records. - In the cases where it was neceasary to shift seniors
Iron cne group to another, tliey never recordsd on the same controller {ram
both Sroups.

b

The following mcthod vms used during the scheduling of the second
tryout period at these centers. The proups of seniors cbaerving each con-
troller during the first pericd comprised about half the total number of
seniors available, leaving the othcr half for the secand period. 1n the
cauve of the Jashington center, for exanple, about 7 of the total of 1
setdoras and vatch superviscrs uate up groups A and 2 for any given con=
troller. For most conirellers there were 3 seniors in firoup A and 4 in-
B. Thus it was possitle to schedule the second tryout period with com-
plt_tely different seniors doinp the observing for any one controller.

The situation at the New York cent-er was slightly different from
that at dashington and Chicapo. Since, at the New York Center, control-
lers remain 1n intact groups uncer the supervision of the same ssnior
controller, the cripinal plan was used; 1.¢., two seniors in adjacent
sectors observed the same pair of cantrollers for a number of .mtches -
in this case, eipht per tryout pericd. (A given group of senicrs and
controllers worked together on the zame watch for eight days out of the
period allotted for the tryout.)



C. ADLITICNAL DATA OBTAINID

Coupent Sheets

‘A1l participants in the tryout were given an opportunity to comment
on the procedure and make any suggestioris they desired. They were glven
a "Compent Sheet" {Appendix L)) on vhich space 'ms provided for their
counents on controller evaluation in genersl or their reactions to and
surrestions for the new Performance Record. An analysis of these comn—~
pent sheets follows later in the report. .

Supplenentary Ratings

it wvas sugpested in conferences with persomnel of the Air Traffic
Control Division that.a good eriterion of controller effoctivenesas might
- be the alacrity or reluctance of the chief coniroller to assipgn control-
lers to the mere difficult and busler of the center's control positions,

the assumption, of course, bLeing that only the best .ien would be assigned

the Phot spots.” A supplewentary rating form, or "Chlef's uating" as il -
was called, was developed based on this hypothesis and the ratings ob~ -
tained by its use were coupared with Performence llecord scores. The farm
cangisted of 5 statenents one of which was to be checked Ly the chief
cuntroller of the center. The stataents ranged from ane indicating the
lichest lovel of confidsnce in the controller's ability which read

%] would assign this-controllsr to any sactor in any
weather and lfeel conficent he could do the Job idthout
any supervision.”

throuph to Number 5,

%This controller is capable of handling only the least
busy of the sectors under instrumant or borderline con-
ditions and requires close supervision at all times."

Chief controllers completed a form on aach controller participant. - They
wore instructed to make the rating without consulting any senior con-
troller or without refsrence to the controllers! Civil Service efficiency
ratings. The entirs "Supplementary Lxperimental Rating Fora* is attached
a3 Appendix u. '

The last official Civil Service rating and the last and next-to=-last
unofficial quarterly ratings on cach controller participent vere also ob=
talped. :

Judgaents About Inportance of irerfomance Hecord slements -

Senicr controllers wers requsestcd at the end of the second tryout
poriod to uncerline those of the 23 elements of the Performance Hecord
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Juasd wilndll were especlally iportant for the job. These data were
collected as an ald to the canstruction of a scoring procedure which
would give an over-all rating in terus of the five adjectives (Lxcel-
lent, Very Good, Good, lair, and Unsatisfactory) required by the Civil
Saervice Coxalssion.

D, S FPLIIENTARY DATA OBTATN.D AT TUZ NEG YORK CLNTER

At the luw York center, accitional data :ere cbtained which were
intended to serve o caln purposes:

1. To provide, by a su; ienentary Z-weeks tryout, saue in-
dication of how the FPerformance ilecord would be used 1n
the fiald - in contrast to the rather artificisl condi-
tions inposed by the iorzal tryout desiem.

2. To provide, by means of a limited activity analisis of
the senlor gcontroller's job, sawe indication of how puch
time seniors spend obscrving the controllers uncer their

supaervision closely enough to obhserve and record instances
of eritical controller behavier.

Procedures for the Supplaﬁentaﬂr Tryout

The names of li3 controllers (including those acting as senicrs but
. excluding essistanta acting as controllers) were placed on Performance

Pecords and bound in a book which was nade easily accessible to ail
serdiors. Seniors were asked to record any critical behaviors whiich
caue to thelr attention by merking the boxes of the apropriate form
by a code letter ratiier than the usual check or "i". This, of course,
was dane so that incividual clfferences anong seniors in their tencency
t6 record incidents could be noted. In addition, a fom vas attached
te the front of the Look of Verformance Record forms on which seniors
mere asked to record the rw:ler of tallies catered each éay. Heaults
of this study and also these of the activity analysis carried out. at
liew York (a cescription of shich follows) will be reportod in later
chaptera aleng with the zincinss of the .ain study.

The fAciivity analisis

marly in the developaent of the Performance Record, it was found
helpful to cbserve controllérs at their Job and to conduct an arzl--vig
of their activities. This analysls, nhich has been described in the
earlier report”, provided the project staff with valuable insight into

6Hagay, John A., op.cit., p. 10 ff,
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the details of the controller's Job and contributed to the develomaent
of a rcalistic acans of evaluating proficiency in this Job.

In the present project, there was little need {or further infor-
mation about the controcller's job. The center of attention now was the
senlor controller, who would be respensivle for the use of the Perform—
ance Record in evaluating controller effectiveness. Senlor controlicers
ha e nany other responsibilitiss which coanste for their time with the
task of evaluating proficiency. It was Jelt that a more thorough
knowled,re of the senior controller's Jjob wruld be valuable voth in
interpreting the results of the tryout of the Performiance Accord and
in recommending procedures for training seniors to use the Pericrance
ilecord rcoutinely.

In the course of nuuerous visits to control centers, staif nembers
waue it a point toc watch the activities of the seniors anc to question
center personnel, with a view to lcarning wore avent the practical pro—-
blems in evaluation of conirclier proficiency. Thase informal observa-
tiong were, by their nature, selected and reported sibjectively. It
was felt that a sauple of senior controllers' activicies sucldd be cli-
served and reported objectively. slthouph the scope of the project
preclided extensive observation nericus, it seemed thut scane systevatic
anulysis of the senior controllerss! job wauld, aleng with supzlementary
intoruation gathered informally, allow generalizations ubout the ways
senlors supervise and evaluate conlrolicrs.

ItTucedure

Obscrvations of activitics of ‘scnicr controllers were made at the
Le. York center, awring 20 Lours within a j~dsy periocd. kor st of
i tine, an observation vas noede every 5 minutes; Lor 3 liours, the
interval betwcen cbservations was 2<1/2 ninutes. Perdicas of observa~
tion were distributec from U630 to 2400 so that approximately equal
numoers of obsarvations were nmade at all tinmes in the two ca;light
vatches. The total nuaber of ctaervalions was 792.

The observer recorded the Jecation and action o' both seniors and
acting seniors. Ordinacily, there were 2 seniors and 1 acting senior
on duty; however, the nuuber varied from 1 senior and 1 acting senior
to 2 seniors and 7/ acting seniors. Twe asoects of activity were re-
corded each time: wisual actions - what was the senior looking at? —
and vecal actions — 1o whomn was the senileor speakine or lislening?
Additional detalls were added Jiern Laey gppeaved pelevant anc men they
were konowm. Jince the ooserver atte.oted to intrude as little as
possible inte the activities of the cenwr, he cculd not observe these
things precisely at all times. Tias, il vas not posuinle to ueter.ine
vhather a genior was actually reacins coatrol in.ovii.iion, cut only
that he was stancing behind a coniveXler lecldng in the circction of

.
“t

B
L

_.
A AP S

(T
w2

J

;

ST J*"éﬂ‘_ v

L

Py

ik e

a

- o .
1 A ,-.‘\,;§rr w—-.ﬁ; .
= s

K
.r i ; v W
e B e

-~
T

Lo
gty

i

e

o ol s

&
+ -+ -
wrdepedtn gl

Ta

f‘i‘
o
. ks




W T
N A et
‘f-_:.ll‘{' '

g

R
R

wal' by T k-
LTy n"ﬁ.“
L -

L.

o
Fheg

-

thic strips.  Tne cczorvatleoms cere na:s in tzrs of the overt, ouser—
vable actions of senjors; the eplhasis =3 on determinine the exlent
o Jduich mznicrs conld ane dld observe the actiops of controllers, seo

thab they coula report thew In tne lcrforuance Record.

The New York Center

‘The results of the cbservutions cepend partly on the specific
characteriztics of the lew York center. This center is one of the
lar:-est and busiest, with espueially difficult control problams in

‘tlie impcdiate vicinity of Lew York City. The need ior coordination

L Uhidn the center, with other centers, anc with outside a-encles is

unseally preat in New York.

At the time this study .as concucted, saae chanpges had recently
ceen aace in the pligsical sctun of the center, and other chen-es were
in orocess or contevlaec, Tle contrel avea was divicec into ten
e bers, mmberea 2 turous 11, and a radico position. 1n acciticon,
w1 approach control ovvard wao uaaned Jien instrument appreoaches ere
being made to La Guardia (i l¢. woectors 2 through S, which handle
rolatively distant traffic 4o Uhie 3outh and west, are arranped in a
lite glong cne «all. The pext tlires bhoards form a quarter circle;
ar<. boards 9, 10 and 11 continue in a line permendicular to the [irst
foeur boards. The radio is te wmorarily in a niche betwsen sectors §
at Y. A larpe desal for the use of senior controllers lics alornr a
~ice belween boards ) and 11; z senjor sitting at this wesk can see
al’ the control pesitions, .ihouah not without some diitfiecvlty cue to
ovatructlons. In front of tue senliors! desk; near board 5, is a s:uall
c2ik used by acting seniors. .t the other end of the large desk .ucing
sector € is the apnroach contirol Leoard. The desk has a bank of inter-
rhicne connections, two private line telephones, and two regular Jell

- systei, telephones. UJehind the desk is a Tel-Autosraph, whileh trans.its

weathor information, and a cesk for a typewriter, ordinarily used to
type the center ler. A diarsram of the layout of the center uazy Le
found in Appendiy 7,

The job of acting senjcr .i the llow York center rotates auicnr a
muper of the uore oxperience. conirollers. This is done pertly for
trainin: purposes and partly to orovide asaistance to the seniors
vothh in routine acrinistrative duties and in sumervising anc coorci-
nating control osrocedures. scting seniors in lew York rer.orms a
nuier of functions which scniors in smaller centers are likely to
hantle thenselves. .ior exa.nie, acting seniors often reliesve control-
lers for short nerioca; sen.crz in Hew York do this only occasicnally;
wiile seniors in miallor cenlers do it repularly. Lence, the aciing

‘seniors were included in tais study, since it was felt that their

activities are indicalive of those of saue seniors. Iowever, 1t
should be noted that acting soniors de not participate directly in
evaluating proficiency of controllers and, in fact, are themselves
evaluated as controllers.




TIT  HSULTS, -

A. THE SAZFLE

Althbugh the trjout perioccs . scheduled to last ror 30 cays
gach, it actually tcok considerably longer to obtain the desired number
of days of cbservations on each controllepr. Bifficulties of scheduling,
military and annual leave, and olher coauplications accouinted for most
of the delay. 1n one center hewever, it was wiscovered when the lorms
were picked up at the end of the first tejcut period, that less than
half of the controllers had any X's at all cn their Performance Hecords.
The weather cduring this 3C-day perioc bac bean particularly good, with
only L out of the OC watches observed having had IFR or borderline
weather and heavy traffic. Consequently seniors at this center had only
Xinited opportunities to observe critical acts on the part of their con-
trollers since contrel activity is generally at a ninimm dwring pericds
of good weather. I{ was shown in the carlier study that only slichtly
over 6. of the 1249 critical incidents reported cccurred during perlods
of VFR weather.! An additional 30 days was allotied for this center
with either 9 or 10 :dCltiunal watches scheduled for each controller.
it wms also necessary to extend the tryout pericds =zt the other centers
past the 30 days originally allotted to take care of interruptions
caused by some of the factors mentioned earlier.

Altogether, L8 senior or acting senior controllers observed 42 con~
trollers over two tryoub pericds. The average number of watches during
which the controllers were scheduled to be observed was 12 per tryout
veriod. Taole 2 shows the numoer of critiecal behavlors recorded on the
controllers by these 4U observers at 3 centers over ths two tryout
periods and also incicates the mumber of coimpleted Performance Records
obtained cn each participant. ’

Ten hundred and sixty critical Lalaviors were recorded: 603 out~
3tanding and 257 unsatisfactory, a ratic ot slightly more than 3 to 1.
Oiuwdilarly, this same preponcerznee of outstanding over unsatisiactory
taliies occurrsd durins the suoplenentary tryout at the llew York center
(Tavle 3). This finding was not unexpectcd, for it is presumed that the
selection and training precedures emnployed in the air traffic control
divisian would in general have resuited in the elinination of incompe-
tent control merscimel. Also the larser numbers of outstanding acta
cecorded by the illew York seniors may have been the result of a feeling
on their part that large nuubers of 1allies were esgential to the
success of the tryout and nuistanding acts may have been reported less
realistically than wrsatisfactory ones.

?Hagay, J. A., op.cit. pp. LB.
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TARLE 2 (comit)

First Tryout Period Second Tryout Pericd Total
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TABLE 3
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DISTRIBUTICN OF CRITICAL BEHA.IORS RECORDED BY
SENIOR CONTROLLERS AT THE NEN YORK CENTER
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X Civil Service regulations with respect to rating procedures stipu-
late that scoring asystems should provide for obtaining a +, ./, or - score
for each element of the rating procedure. The Performance Record fom
was 80 arranged that such element scarss could easily be obtained by
raters by simply detsrmining the midpoint of the row of X'ad boxea under
each element and checking to see whather that point fell to the left or

- right of a gseriea of 6 dotted baxes surrowding the center line. Thus,
in the. example below, the midpoint falls to the left of the dotted box

. area and the rating on this elepent would be a *; if it were on the line

or within the dotted box area i{ would be a/; and a - if 1t fell to the right.
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"2 This elament scoring procedure was based cn the assumption that ratings
£ would be made annually and that a feir amount of critical activity would
%~ ~ have taken place over tliat period; i.e., a large number of bames would
- be checked, whether ar not this willi be so, however, depends on the re- ‘
%o sults of further service testing or field use of the form. It may prove
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to be mdvisable later to reduce the "neutral sone” of 6 dotted bexes to
j, to snable the assignuent of + or - acores oo & fewer number of X'ed
boxes. ‘

‘Special situations and circumstances should also be taken into
consideration in the ussignment of element scores and sentors should be
pernitted to exercise their jJudgment in such matters. A situation where
special scoring of this sort could be employed, might be when the con~

sequences of a controller's act were so drastic, either on the effective

or ineffective side, that the single act would in itself be sufficient
to determine an element rating — a mid-air collision or 4 pnrticuhrly
effective rescue for example.

erinal Saores

For the purposes of the tryout, numerical elament scores were ob-
tainad. Since each controller was observed for only an average of 12

_ watches per txryout perlod, there were very few caces where sufficient

numbers of boxes were checked to give + or - scorea. Consequently,

each X'ed box to the left of the center line was assigned & valuve of

+]l and each box on the unsatisfactory gide was assigned a valus of -1,
with a maximum score of 3 for any one element. The over-all score

was the algebralc sum of these + and -~ values and the Performance Record
seoro used for the calculation of the vdrious coefficisnts to be re=

ported wes the sun of the ) over-all scores available for each controller -

(2 r():ms were complsted on each controller during esoh of 2 tryout per—
iods

Chief's rat...ngs and Civil Service sfficiensy ratinge were convertsd
to mmerical scorss for these computations by assigning values of L, 3,
2, 1, and O to the 5 peints of the Chief's rating form &nd the B, Vo, a,
F, and U ratings of the Civil Service ratings. _

Qver-all Adjective Scores

Civil Service regulations also stipulate that rating ;rouodm-u
should provide an over-all score on ratees in tarms of five adjectives:
Excellsnt, Very Good, Oood, Fair; and Unsatisfactory. This is cbtained
on Form 51 by the followlng methods '

"Plus marks on all underlined alemnt.ua and check marks
or better on all other elements rated + - « « » ¢ + o . Excellent

Check marks or better on all elements rated, and plus |
marks on at least half of the underlined elements . . . . Vary Good
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8Mhe underlined elements referred to are thase judged espscially important

to the job.
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Chock marks or better on a majority of underlined
elements, and all woak performance overcoupensated ,
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Check marks or better on a majority of underlined
elemente, and all wsak performance not overcampens
sated by outstanding perforhance . . . ¢« « . + + » « « Fair

i{inus marks on at lsast half of the underlined
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It wlll be recalled that senior controllers participating in the
tryout were requested to underline those of the 23 elements on the Por-
formanae Record in the same manner; i.e., those Yespecially importent

se results are shown in Table L. The frequency with
which elmnt.s were underlined by the 23 seniors whe returned the foms
ranged from 22 or 95.66%, who underlined Elements 1 and 22, to 3, or
13. Olu'l, who underlined Element 20,

It 1s suggested that the over-all adjective score for the Performence
Record be obtained by underlining those elements checked by more
of the seniors (the first il listed on Table 1)) and using the same proce-
dure a5 13 used with Form 51, However, ft is also recomsended becauss '
of unusual situations and differences in local conditions that seniors at
the various centers be permitted the final decislon as to which elements
should bé underlined. Further field use and service testing of the pro-
cedure might also lead te the develomment of a scoring system based on
the counting of Outstanding and Unsatisfactiry behaviors, but it appears
at ‘present that the procedure outlined above would be satisfactory.

C. AGTIVITY ANALYSIS RESULTS ©

A summary of the results of the activity analysis of senior centrol-
lors and acting seniors at the New York center is provided in Tables.S
and 6. These “ables are subdivided 4o show resulis separatsly for senlors
and acting seniors and for two conditions of weather and traffic. It
appearad useful to caterorize weather and traffic conditions in order to
estimate the linds of chenges in activities of seniors with changes in
the control work load. ' The two particular categories used are, of course,
arbitrary and dictatéd partly hy the conditicns obiaining during the per-
iod of observatiou. During this entire period, at least part of the New
York control area operated under Instrmument Flight Rules; but Visual
Flicht Rules prevailed part of the time in the immediate wvicinity of Kew
York eity and in other parts of the arsa. Tha observations labeled IFR
in Tables 5 and & were nade when the whole area was IFR, or a substantial
part was IFR and the traffic was moderate to heavy. Obserwations labeled
VFR were made when most of the arca mas UFR; or substantial parts, in-
cluding New York city, were VFR and the traffic was light to moderate,
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© TABLE 4

JOB ELEMENTS OF THE PERFORNANCE RECCRD: AIR ROUTE TRAFFIC CONTROLLER
JHCH SERTOR CONTROILERS

r»NKLD 1IN ORDER COF THE FROQUENCY Wl TH

"INDICATED THEM T0 BE FSPECIALLY TWMPURTANT TO THE Jw

(8 = 23)

r-’h
,.,-

ELEJENT

FREQUENCY  PZHCENT

1.
22.

5.
6.

L.
11.

21.

Te
80

3.
9.

13.

10.
17.
19-
23.

15.

180

20.

Arranging takeoff sequence and minialzing takeoff dalay
waintaining composure under stress

Providing ‘altitude sepsration
Providing lateral separaticn

Providing time separstbion

Coordinating tratfic {inter~sector, inter-center, and
with other agencies)

Accepting responsibility

Providing time separation
Organizing approach sequence

Assigning altitudes

Assipgning courses
Holding alr:raft

Providing asirspace for emergsncy descents and lancdings
Utilizing communications facilities

Releasing aircraft to appreach control

Training assistants

Obtainirg cocperation fram sthers

Accepting criticism

Posting and removing flight progress strips

« Organizing search and rescue facilities

lHelping other controllers
Delegating responsibility to assistants

Criticizing others

22

20

-
o

b gt
oo

b5

E F &R &
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95.66
95.66

86.%6
86.96

82.61

82.61
82.61

78.26
78.26

69.57

65.22
65.22

60.87
56.52
17.83
47.83
47.93
L7.83
L3.48

39.13
3%.13

34.78
13.0hL
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TABLE 5

PERCENTAGRS OF RECORDED TIWE SPENYT BY NEJ YORK
SEWIOR COUTROLLERS AND ACTING SENIORS IN VARIOUS

LOCATICNS ACCORLING TO #EATHER AND TRAFFIC CONDITIONS

SENIORS  ACTING SENIORS TOTAL
Wweather: Poor Good Poor Good
Location Traffic: Heavy Light Hea Light

N¥umber of Cbservations: ({252) (252) SL'LBr (169) (792)

At seniors' desk 30 L3 17 9 28

;' A% or near controllers' positions 3, g 364 Lo 27
5~ At acting seniars' position (front of desk) h 0 32 17 10
-, At typewriter near seniors' desk 6 3 0 o 3
Back of board (assistants! positions) 1 0 0 1 1
Elsewhere in center 15 7 12 8 - 11
Out of center 10 38 3 25 21
TOTAL 100 100 100 100 100

Number of Observations: {85) (22) (L3)  (67)  (237)

" At or near sectors

2 1.2 O 2.3 0 " 0.9

3 1.2 4.5 ha.T 0 1.8

L 1.2 . O 9.3 15.4 7.4

5 1.2 9.1 i,.0 O 4.1

6 5.9 0 Lh.7 1.5 37

7 L.7 o 16.3° 0 5.1
8 36.5 13.6 1.0  31.;  28.1

9 28.2 0 11.6 3.0 1.3

10 0.6 9.1 11.6 23.9 1.7

11 7.1 4.5 9.3 17.9 10.6

Radio 2«1} Ss}wl 2.3 6-0 9-2
TOTAL 100.0 1000 1000 100.0 100.0
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: PERCENTAGES OF RECORDED TIHE SPENT BY HEW YORK
; SENTOR CONTROLLZRS AND ACTING SENIORS IN VARIOWS
‘ ACTIVITIES ACCORIONG TO WEATHER AND TRAFFIC CONDITICNS

u =y
:
ek

b -
e

1

SEMICRS _ ACTING SEMIORS T )

= = i
1. Cheek or coordinate control procedures 30 L k9] 1 18 ‘;%“
2. Act as controller 9 8 65 39 1L 4,?;‘
. .~ 3. Confer - with (a) seniors 6 5 10 5 6 i
(b) acting seniors n 3 1 2 };;;;a%?
(e) controllers 5 10 3 2 5"“-%;;35;“
(d) chief or asst. chi 3 3 0 0 ‘ -2(-‘}*;“5‘-
(a) others : 2 4 5. 1 3-'51-'@%5;
L. Talk - en (a) interphons i3 g 2 £ S
. {(b) telephone 3 10 2 1 6 3
5. drite or typewrite - in (a) control log 5 2 0 3 31%
(b) personnel forms ) 1 7 0 35
{e) other 1 1 2 0 1’%
6. Consult or read -~ (a) control records or prao- 55?
cedure manuals 1 6 0o 2 3
(b) administrative materdial L = L4 6 2 l{%
(¢} weather bullstins 3 3 1 0
. R
7. Check or handle equipment 1 1 3 2 2 ;i;t-ﬂg
8. No apecific job activity observed 16 32 17 28 23 ‘ti,;f,«
_ 3
5%
NILDER OF OBSERVATY.ONS 228 157 115 127 627 it
*" “mntirearea IFR ar a substantial part 1FR with moderate to heavy traffic n‘;‘
g
**New York area VFR with light to moderats traffic =
l:'iv:’;;i
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Fart I on Table 5 shows, in percentages, the time spent by seniors
at various locatioms. Senlors were most often at their desk, especially
-in VFR weather. In IFR weather, seniors spent about one~third of the
time at or nsar controllers' boards — in & position to observe a control-
ler directly. Seniors spent conaiderably less time near the boards in

£33N good weather; acting seniors were there a little more in VFR than in IFR
JE weathar. The second part of Tatls 5 provides a breakdown of this category
Py by sectors. Boards 8 and 9 and the radio position, which are grouped to~
i gether physically, recelve nore than half the attention devoted to con-
.. trollers' positians by sonjors and acting seniors. Boards 10 end 11
o receive anothér 25 percent, while the first six sectors shars the remain—
B ing time.
s fEe T

o The othar categories in Pari I of Table 5 refer to locations fram
£ which seniors would ordinarily not observe the actions of controllers,
gt The category Pelsewhsre in center' includas the weather desk near Sector
% ' 12, a large table paralleling Boards 1 %o 5, elther erd of the line of
S boards, and other open parts of the center not otherwise specified.
2 Probably moat of the times that seniors were observed to be "elsewhere
:ﬂ : in center”, they mere there for only a few minutes.

o Fram Table 5, it would appear that seniors spend a considerable
2% portion of their time at other duties out of the center: 21 percent .

. over -all, comprising 165 cbservationa. Rarely, however, are both seniors
out, of the center at once; this happened only 7 times mhen there were 2
seniors on duty. Absences {ram the center rise sharply in good weather.
It is apparently quite common for one senior to spend most of the vatch
at same non-control task. During cne observed VFR watch, a senior left
the center shortly after cuning on duty to spend the dsy 4ranscribing re-
corded control messages. He returned occasionally, but was obsarved to

sl

Y

i

*®

W be in the center only 10 percent of the time. If this senior's absences
%’E; had been tallied separately, the "out of center®™ figure for senjors in

i VFR conditions would have been 11 percent, :bout the sane as the proportion
ﬂg‘g obsarved for IFR canditions. Except when snpeged in scme special duty,
e sepiors go out of the center most often to the chief controller's office,
AT and less often to the Oceanic c¢outrol sectors, the weather forecast

g *  office and the camunications station, all adjecent to the domestic con—

Z= ol cer_lt-aro

Table § summarizes the observations made of the activities of
soniors and acting seniors when they were in the center. 1t is apparent
that seniors could be performing more than one of the listed activities
at the same time. However, a given observation is in no case included
twlce in Table 6; the activities are those judged to be the primary
actions of seniora. For the purpose of categoriszation, the firat two
catagories were praferred. For example, if & senlior was talking to a
controller at his board, the observaticu was classified in Category 1,
"check or coordinate control procecures", since it was assumsd that




the conversation coucerned control poocedures. Category 3o 'mfars only
to conversationa hield when the ccntroiler was not at his post.

It may be noted in Table 6 that seniors and acting seniors check
or coordinate control procedures a good deal in IFR weather, but very
little under VFR conditions., Acting saniors spend a large fraction of
their time acting as copirollers -~ that is, teking over immediate re—
sponsibility for a sector — in VFR weather, when contrellers are often
asslpned to other duties, such as traiming sctivities. buring IFR .
meather, controllers resain almost constantly at their boards, and the
acting seniors take over only for short relief periods or to take care
of routins matters for a controller when he is bvusy with an important
and complex proble-n. In the sanple of observations made, senior con—
trollers spent a liftle less than 10 percent of the time acting aa
controllers in all weathsr conditions. In VFR weather, all this time
was spent at the relatively new radio posltion; no doubt, less time
will be used this wey by 3seniors when the radio is operating more rou-
tinely and when more controllers are considered qualified to uwan the
radio position. It may bs noted, Incldentally, that this activity
sccounts also for the larpe percentage shomn in the second part of
Table 5 for seniors in VFR conditions at the radio position.

Seniors and acting seniors spend about 19 percent of their time in
the center conferring with various people, often with other seniors and
acting seniors. (Of course, it should be noted that when two seniors
conferred, two observations were tallied in Category 3a.) Seniors also

. conferred oftan with controllers in VFR weather, about such things as
recent control problews or personnel matters, such as scheduling and
leave. The percentages for the chief controller and assistant. chief
probably include only a fraction of such conferences, which ordimarily °
take place in the chief's office. The "others" in Category 3e includs
weather f{orecast pergonnel, telephons repairmen, and other non~control
vislitors to the center.

R L T R S
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Tzlidng on one of the I teleghones or of the numerous interphone ¥
connections %takes up about 10 percent of seniors' time. Another 7 per- £e
cent 1s occupied with writing the center log, persammel records, and %
other oocasional wessages, such am clearance requests received over the SEE
telephone. Seniors must also read various bulletins, look up disputed ;‘ir
points in procedurs manuals, check over personnel records, etc; they do ‘é’g
this about ¢ percent of the time. Checking or handling equipment is ‘ 2

~ alsoc a task, but a mincr one. U Sy
o

The last category in Table 6 is indicative of the sporadic nature SR
of the senior's job. Seldom does he continue at one activity for an Ty
appreciable length of fime. Conversations are brief and often interrupted. .3

T

Control problems are diagnosed and solved quickly. Short secticns of
the log are typed pericdically. It teakes only & moment to check the
latest weather bulletin. Almost all of the senior's activitles in the
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center are of this same nature. It follows that an appreciable part

of the senior's time is used in shifting from one task to ancther.

Hany times when the senior is dolng nothing which can be obsarved to

be job-related, he is actually performing constructive planning or
other mental activity. The observer's notes confirm this interpretation
of the obgervations in this categzery. In addition, the category in-
cludes activities which are clearly not job-related, such as eating anmd
conversations of a social nature. Activities of the latter sort account
for a larper proportion of the observaticns in this category in VFR than
in IFR weather.

In the strictest sense, these {indings apply only to the Hew York
center and broad generalizations fra: the data should be avalded; even
with respect to the Hew York center. However; some of the findinga are
probably typical enough of the activities of seniors in gereral to
throw 1light upon the results of the main tryout.

D. RELIABILITIES

Two types of reliability ccefficiants were calculated: (1) the
agreement between seniors observing the same controller at the same
time; and (2) the agreement between scores assisned by different senjors
in the first and second tryout periods. They were found to be as
folloms:

(1) Observer—cbserver rellability of the form, r = L3 (N = 00}
(2) Test~retest reliability of the form, r= .22 (N = 156}

These coefficients are low but they are sufficiently large to make
it unreasonable to suppose that no relationship sxists. These values
could be expected to be low because of several factors.

First it frequently happened that one of the pair of serdors assign-
od to cbserve a controller would be assigned teo a sector in a corner of
the center opposlie to that of his "partner". Hence the observer-cbserver
rellability may not be an index of the agreement between 2 seniors wmatch-
ing the same pan at tbe sane time but may be betwesen 2 senlors observing
hin at different times. It alsc seems likely that one of the two senlors
way have been out of the center at the time the other observed a2 critical
behavior. The activity analysis showed that seniors spend 21% of their
time outside the center and thal the distribution of their time awmong
the sectars frequently favored soue sectors over others.

dany controllers shifted their positions during the tryout periods;
perhaps fram & busy sector during one perieod to one less active on ancother.
Also differences due to varlations in weather Irom tryovt period to tryout




period, which would be expested to cancel out over a long perled of ob- B
sorvations, could bs expectad to affect a tryout pericd as short as this. ST
The activity analysis also revealed that seniora are not able to obsarve s

their controllers systematiocelly. In this connection, it appears that i
the use of the Performance Rgsorg will serve to encourage suach systematle Y
observation, particularly es seniora develop the habit of recording at Lo

regular intervals.
The Performance Regcord type of evaluation procedure assumes that

proficiency mist be determined by cbeerving a sample of the workers' be- .
havior on the job., However, it is fundamental to the concept that a S
fairly large number of observations be cbtained, In the twelve watches s
during which each controller was observed, only 6.5 obeservations wers oo -ﬁ%}u

recorded on the uverage by each of the seniors, (See Table 2), T¥hen the ;a
obtained reliability coefficients were corrected for what they would be
expscted to be if the tryout had been extended to a whole year {estimated
237 watohes) thoy becmme: ‘ ‘

Obsawer‘-observar,‘ T = 9
Teat-retest, r = .85

. These are based on the essumption that seniors would continue using
the procadure in the same wey 1t was used during the tryout. It 1s
belleved that there ares factors which would tend to both inorsase and
decrease these valuas., Probebly they represent good estimates of the
relliability of the form if the seniorg who use 1t are well-tralned, well-
motivated, and supervised in itp use, . -

E. FURTHER DATA OBTAINED

Ihe Relatlonship beiween Performgnce Record Scores gpd Other Ratings

The correlation between the "Chief's" ratings (See description, pags
15) and Perforpapce Record scores and between Civil Service Ratings and
these same scores are shown in Table 7,

FThase coafficients sre computed on the basis of corrected scares; i.e,, =i
a maximum score of +3 was used for any one element of the Performance Recoprd.:
The Spearman-Brown formla is atrictly appliceble for scores computed in g
this manner only if later performance i3 scored for short perioda and the
results for these pericds combined. The coefficlents ware therefore re-

computed on the basis of uncorrscted scores; l,e., the element scores were
the algebraic sum of the plus and minue values with no limit and therafore
were entirely approprilate for estimating the rellability of & total score
from the Spearman-Brown formula, These are shown in Appendix G. Recalou~
lation resulted in only minor changea to the coefficients, indiocating that
the use of the corrected gcores in the original computatlion hed but slight

effect on the predicted reliability for a full year of observation.
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CORRELATIONS BETWEEN PROFICIENCY MEASURES

Variablea N r ro*
e — o ——— —— —— e e ——e
"Chief's" Ratings and Performance Record Scores 42 WRA4 W45
Last Official) Civil Service Ratings and J
Performance Record Scores 40 .31 6
Sum of Last Official CS5 Rating + 2 Quarterly
Ratings and Performance Record Scores ' 42 W37 .73

*The coefflolenta in thls column show the correlatisn between the
variables correoted for a 1 year period of observation for the
Reggrd. Ho Information is avallable regarding the reliabllity of the
chief's or Civil Service ratings.

"Chief's? ratings and Civil Service ratings are believed to have fair-
ly low reliability due to the faot that they are sssentially subjective

and likely to be bigsed. They are no% based on systematically recorded be- .

havior but are dependent on the rater's memory of and gemeral impression of
the worker's effectivencss. These correlations show that the present judg-
ments of the chlef and seniors of the center agree with the Performance
Record scores about as well as could bo expected consldering the limitations
of the ratings and the amgll sample of observationa,

Evaluation by Partioipanta

Comment sheets wers returned by 20 of the ssnior comtrollers partici~
pating in the tryout. No comments were wade whioh reflected unfavorable
attitudes to the new procedure in any over-all sense, although several
gpecific suggestiona for improving the form were offered. The comments
of the partioipants indicated that they felt that the form had definite
merit; that it represented an improvement over the present reting system;
was more descriptlve of the job; the breakdown of the job was good; that
it would provlide a good pioture of controllers! performsnce; or that its
adoption should improve employee morsle und subsoquent performance,

The most frequently reported comments on the negative sids were to the

effect that the form could not be adaquately tried out in the tims allotted

dus to unexpected leave or other absences, position assignments, or other
difficulties of this nature, A few seniors felt that the statements of
cutstanding behavior in the ¥arual were someiimes descriptive of only
adequate controller performance., Other comrents involved suggestions for

R



adding or deleiing elements or for meking winor changes in the format;

a comzent to the effsot thet the use of the form increased the senliora’
workload; and suggestions to the effect tha® the tryout should be sx-
tended and the nert unofricial quarierly rating based upon the resulis.
The apecific suggsstions offered by pariicipants may be found in Appendix

F,
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‘&:: ' IV SULIARY AND CONCLUSIONS
N The pressnt project is a follow-up atudy of an earlier project in .
s which & procedure for evalusting the proficlency of air route traffic ol
& coptrollars had been developed. The objectives of the present et B
FS-. ware to determine the observer-gbserver and test-retest reliability of
£ the form developed and to determine the extent to which it mes practi-
25 cal for fleld use and acceptable to field persommel.
Eizy : -
o Before the start of the main tryout and reliability study, seweral
L preliminary tryouts were carried out at nearby conters. Saeveral re-
= vislons in the provedure involving changes in format and wording were
%:- wuade based on the findings of these tryouts and discussions with air
W traffic control perscnnel. The reaction of senlor controllers to the
%‘i.‘ procedure during the preliminary tryocuts was generally favorable; they
£ felt that a fairer Job of rating could bs accomplished with the use of
‘,‘,‘, the form and they experienced po great difficulties in its use. As '
used in the formel tryout, the form, titled Performance Becord:s Air '
;" Route Traffic Comtroller, cousisted of a single cheet of 23 Job ele~—
mants, under which space was provided for seniors to record observed :
= jnstances of outstanding and unsatisfactory controlier behavior. A ;
gy Narual was also prepared to sccempany the form. Its purpose was to .
¥ ) ald senlors in the correct classificztion of ocbserved bebaviors. ;
fE : ' N
‘%‘J The main tryout was carried out at 3 centers: lew York, washington .
%-  and Chicago, Forty-eight seniar snd acting seniar controllers cbserved
- L2 controllars at these centers for iwo periods, averaging 12 watches :
Vel for each controller per period. During the first period, 2 seniors, or
el in most cases, 2 groups of senlors, chserved the same individusls. In .
B the second tryocut period these same individuals wers observed by 2 ;
i different seniocrs, or by 2 more sroups, The senlors in the second group .
E‘f were not the same ones who observed in the first — for any given con-

~m ¢ troller. In additlon to the reliability data that the above design
. provided, Civil Service ratings, over—ell performance ratings by the
. chisf controllsers of the conters, and the comments and suggestions of
% participants were ccllected,

The reliability coefficients obteined were .,3 for observer-cbserver
with an N of B0 and .22 for test-retost with an N of 156. ifhen corrected
for a longsr tryout perlod; i.e., for a year inatead of the average of
twelve wmatches and 6.5 recorded obgervations, they were .5 for obsarver- .
chsarver and .85 for test-retest. o

Correlations batween Performance Record scores and the ratings
based cn the judgnents of Tthé chilsi and senlor controllers ranged fram
2 to 37. Corrected for a l-year period of obdervation with the -
Performance Record, they rangsd from .45 to .73. These were about as

e -t
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high as could be sypacted considering the limitatlons of the ratings and e
the small sampls of obaservations, 25
) ' S
A 1imited activity analysis conduoted or senier controllers at the e
Bew York center showed that seniors do rot observe controllers systematicslly I
end suggests that the use of the Performance Recgrg will serve to enoourage - ii»
~ eystematle observatlon, R
?§§§
The conolusions that can be drawn regarding the main objectives of o
the project; i,e., the relisbility and acceptability of the Performance i
Reggrd are es followss | Ié%g
' e
1. The obtained reliasbility coefflolents are low, BHowever on ,5@?
the assumption that the conventional statistical techniquems 'fi%
are applicahle it cen be esnticipated that the use of the Elay
procedurcs over an extended number of watches will result S 25
in conslstent ratings which will agree ebout as well as s
could be expected with other availeble measures of on-the~ LR
Job effectlveness, ol
CL L
2, The foru is acceptable to the personnel whoee job 1t will B
be to uss it. The elements of the form represent a compre- N
hensive coverasge of the job and the principles of its proper R
use can be readily understood and applied by senlor con- R
trollers, , |
‘ o
It is recomonded that the Perforpange Recordi s Route Iralfis i 2
Con*roller be adopted by the Air Traffic Control Diviasion, Civil i
Aeronautios Administration, on an extended trisl besis, for obtaining §§Q
perlodic efficlency ratings on controllsrs., A perlod of aupervised use, 5%%
emphasizing the treining of seniore in the use of the Performapce Record, "ﬁ%

and stressing the need for systematlc obaervation and recording at regular =~ %
Intervals, is necessary es a besis for determining empirically the relis- '
bility of tha procedure under day to day operating conditioms,

4
T
i
e
1

In conclusion it can be sald that the new procedure has the follouing
advantages over rating methods presently in uses

1, Ratings are baced on actusl records of observed Job behavicry.
Thua they are not bemed on what seniors can recall about his
controllers proficisncy at the end of a long rating peried,
but on an accurate reécord of what he was actually observed to

de on the job. PR 1
* 2, Recorde are kept of controilers! hehavior in thoss aspects '1;23
of the Jjob which were ahcwn by research to be most impor- T
tant in disoriminsting ssfe, effective control practices A
from those which result in hazards to aircraft. e
=
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The form 1s less affected by bias than subjective rating mro-
cedures; a fairer job of raling can be accomplished. The
recorded behaviors on ¥hich ratings are based are apelled out
apecifically for tha rater, leaving little cpportunity for the
haphazard Interpretations thsat are often made of tralt-names.

The procedurs has implicationz for employee developinent == a
record of this sort engbiea supervisors to pin-point the em~
ployee's weak arsas where practice and training would improve
his performance as well as pointing up the areas where he ex-
cella, T



T

o |

EPTOLILE A

FRCBLE: OF DisLAY: TU aFFRGACIING
AND DEPARTIIG AIR TRAF:IC



Tili PROM... OF LELAYS TO APPROACHING
AL DEPARTING AIR TRAIIIC

wata pertaining to the problsa of Wiy aircralt are delajec on take-
off or landing cduring IFR weatier werc collected in connection with field
trips on the Air Traffie Conitrol project. The following saterials were
obtaincd either fraon the manuals listed or from notes t.aken during con-
versationa with the following individuals:

(1) uUr. €. A. Church, Chief Adr Route Traffic Controller, Cleveland

(2) ir. Clark Croft, Chiel Alrport Traffic Controller, Cleveland

(3) iur. Fred lorch, Senior air Route Traffic Controller, Cleveland

(4) r. D. B. Barrews, Aeronautical Specialist, 3rd Region

{¢) .r. L. L. Kullenber>, Chief, Crerations Inspectlons staff,
vashineton

(&) ir. L. Litzler, U{fice of Federal Airways, washingbon

(7) uir. w. o, Drittem, Air Traffie Control Livisien (airport),
vashington

(€) Ur. L. L. Ancerson; Lescarch Consultant, Civil Aeronautics
Administration, .Jashington

The single factor contrivuting aost to delays to air traffic in IFR
seather is the need for uwintaining certain separation winima, The basic
rules concerning separation requlremants state "...that any aireraft es-
timated to be less than [ifteen (scaetimes ten) minutes ahead of, or be-
hind..." another aircraft "..,.ust be at least a thousand feet higher or
lower or_.ust be so located loterally that no possibility of collision
exists."l The nmany coaphlexities ant exceptions that alfect tiese basic
rules are too nuicrous te list but are larsely wependent on weather con-
dition, or availavility of radlo {uecilities. The follouwdns excerpts
froa a wenual of odr tralfic coptrol procaedures tay serve to 1llustrate
the ty.es of exceptions that exist:

(Lonzitudinal Separation Hintinms)

2.01011 Adircraft flying on crossing courses:
(1) Ten ainutes if radio facilitizs pernit irequent. determination
of position and speed; otherwise fifteen winutes.

1t. . Department of Coumsree, Civil Aeronautics Adeinistration, Airways
Operations Serviee: Alr houle Traffic Control Study Guide, Jashingbon
b. C., July, 1547. |

2U. 5. Lepartiment of Uaumerce, Livil Aeronautics adainistration:
Procedures for the tontrel of Alr Traffic. .Jashington, cffective Late:
day 1, 1%h8. :
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uy (vertical Jeparation .dninis)

B . \

otk 20261 Uiniaua 2000 feet, oxcept as providad in 2.11013 and by all :
g operators cn long transoceanic routes wliere a reduction in al-

;f . titude separation is nccessary Cue to the relatively few crui-

Rk ot

sing altitude levels availaole wuich peruit proper {usl economy

ot el
ﬁﬁé&

5{2;?';':;] below altitudes which require continucus use of oxygen equip~
KT ment.
Foy

(Lateral Separaticn Jinimms)

2.03C1 (3) Geographical Separation —— Separation positively indicated by
position reports over diiferent peograrhical locations as deter-
mined visually or by reference to a radio facility.

The requirements illustrated in the avove repulations were based on
the opinions of wany qualified people and are requirec to allow iwar [ins
of safety for two important variables - pilet and instruaent error.

Otner delay-producing factors are:

{a) The variety of equipient - many cifferont types of aircraft - all
with different cruising apeoeds.

(L) The nscessity for indirect coamnunication with pilets - te et a
pilot out of a holding stack on to the aprroach now consumes
approximately five _dnutes uore than 1t would if controllers
camunicated with the pilots directly instead of rolog tiiroupgh
cannany racio.

(c) ianual posting of .Xi-ht inforuation is ancther contributing

. factor.

(.} The involved ccoriuinut.on Gotwsen acencies lhat is required
under the present systei.

(e} In some cases, Clue.eland, for exauple, overtraffic delays de~
partures and arrivals.

(£} Poysical limitations of the airporb - size of field, anount of
navligaticonal aid equipuent, radar, ete., and twpography of air-
port locale - trees, oulldings, etc.

(1) The type of operations conducted at the alrport - the depree %o
which caasrcial, allitary, or rivate {lying prcdoninates.

(i The "first cose [irst served” pelicy of approaches - one aircraft

=L ‘ which is not equipped to take acvantage of IL3 systeas, for ex-
i i azple, delaya thoss wao can.

S (i} Errors of dispatcaing.

S (j) 5mall accidents - lost passengers, bazrare, late mail, etc.

ERY (k) The fact that many of the center and tower jersonnel are rela-
el tively new and inexperienced - in .any instances where an

;‘fﬁfﬂ experienced controllcer will clsar an aircrait vithoul delay,

;-E’i-;;,,' 1ﬂsg exparicnced man wvill hold the plane ior ten minutes becau.;e

A - cooho dlsntt suef.,
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{1) Inaccuracy of position reports. : . e
(a) The separation required at a holding fix is 1000 feet. The %ﬁ
best cescent aireraft make is 5C0 feet per minute. uven 1f E=
no other delay is experienced a winiau of two ninutes is re- -
quired to pet the plane dowm to the approach. .

(n) The tendency of airport tratfic controilers to wait until the
nuber one plane o lané out of a stack is wltuin sirht before -3F
clearing nuncer two to start his Gescent rather than advising /¥
nuber two to cescend Iive minutes cfter the first is cleared. *3*

{0) ULelay is funuamentally an equipment preblem. e need equip- =
nent that simlates VFR conditions, such as pictorial racar. “j%

{(p) The coapetition auonr alrlines to #et im first is a delay o

~ causing {actor. DR

Reasans lor Dil{crences in iecords set by’ the Airlift and those in the U. S“:E‘

*v-;v-f—

The opinions of the Civil Aeronautica ad.inistration personnel regardv-r
inp the reasana Lmerl"in{' the record of the Jerlin Airlift's traific conwf?

vl

trel are:

(a) The airlift is equipped with bue lasi word in racar cquipment.
A recent installation at one [ield cost $Hl,500,u00,

(b) Direct comunication betieen pilots and center is uaintained.

(¢c) Pilots fly constant airspeed.

(d) A11 one type of equiment - DC-h's. .

. No "zo-arounds" or wissed approaches.

{f} The most iumportant difference is that in Beriin the pilots are "3
told what to do not requested and vicistors of regulations can -
be disciplined. Ty

(z) 3Separation requirements are lower.

(h) The army operates on the principle that 10 of the ships and
personnel are expendacle.

(i) 'The Air Tratfic Control centers in werlin contrel the whole
plcture ~ in the U.5, "...we never know wiwo is caning next.
If we could say that all traffic lencing at Cleveland haa to
cane in cver Colwabus at three rdnute intervals — we couldd do
it too".

(j) Berlin airlift approach controllevs control traffic frou the
face of the radar scope. oy the use of this method, they have
eliminated the use of the 1l1i bt progress voard,
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b,

A.
— B

Assigned an altitude occupied by other aoft,

Pailed ta assign altitudes in order of request.

Ignored soft type and limitations in his slesr-
anges.

Used high or low altitudes when others were
availae

hlip.d b-olo' ninimm altitods.

Ignered propoasd flight plans 1n his clearanoces,

A.ui;md & pourse rwsulting 1n & oconfliction.

Failed to tas a1l available olimb-out pro-
cedures.
Failed to issus the simplesat olimbe-out instroo

tions,
Issued incowplets olimbeocut instruotlions,
Assigned ocurses too late to prevent delay.

the Takecff Se

Ignored the differsnces in spesd betwsen aoft
in his olssrance,

Meade ne sarrangements for a takeoff sequence
of a mass flight.

i&gl;‘n tlo!‘r ;-::nl :lo'.. . .

1 oy Preventi Takeoll Dala

Issusd a clearsnce which ignored relavant in-
formation.

Pid not use all available routes.

Dalaysd issuing departurs clearances.
Soheduled delay time in the alr.

Blocked departurss with arrivals and cover
traffio,.

Used o hasardous short-ocut msthod.

Deolared an smergency when nohe sxistaed,

II. REVIATNG PLIGHT PLARS AND CLEARABCES

E' Ohanging VFA-IFR Flight Planas

Used VYFR flight inatesad of providing standard
separation resents .
Utilized VPR flight in IFR weather,

Falled to advise pllot of ochangs 1n flight fan.

II. (consinmed)

&, Changing Destinstions

—___a. Failed to provide standard separeticon requirss
ments.
—_—b ln.guud destination obmnge witheut mﬁ

s, Failed to uae sltitude changes to provids nﬁ-
dard separstion requirsasnts,
bs Falled to provide standerd lqmun Tequirews-
menta after nesd had bDean pointed omt,
0, Issusd irrelevant ivstructions, -
- g:o:r;.n altitude previcusly vlelm becanss ot
Mt 5
s, Bent ons scft through altituds of apother with-
ont providing standsrd separation requirsmdenis.
f, Utilized an alpsady £illed altitude.

E. Falled to glve spsoific instructioms.
A, Provided s
P50 DA
B. .. b
. . -

D ﬁmmnmmmmm
8= O_hn_nEE‘ kﬂ: and Bonﬁ

« Falled to uss alternats routes to provids
standard separatiopn requirsmsnts,

b. Delayed acft insiead of using available'
alternate routes,

o, Changed course of acft to lhtermect sourss, Qf‘

anothar,
A. Provided smergency seperution raquivesspts R .
B. t» rouw DR
Ce . 3 )
- 24 -
) -
2. EHE ﬂ= Sohedul en
8. Falled to provides standard time separstion when
nesded,

for Daa o

desosnd acft upon requesat, )
provide standard ssparation require~
-

kesp acft from entering the smargauQy ..




B TFailed to use nll aveilable means for loeating
nol's
. ticeable and Iirregular metbhod

Suggeeted an
for loeoating a
{lﬂ.ﬁ to cheek lout!.ou of aoft whioch had been
oat,

b,

mp——

1o

& Tailed to wt unﬂ'. in contaoct with dirsotion

ey
- finding agsne
3 - b. hﬂodbotﬂlﬂtanlum&mror

oriemting & lost pilot,

1ties

Falled to alert rescus faollitles in time for
safety of aolt.

* :
L’:‘E 3
Fa

i

= Ay

Uiy,

imaAe Bant aoft Intd swme ares ws a loat nott.

=+ BB 50 S G

By munﬁu ioformstion te soft by blind

]

t.
b, Pailed to axhauvet all maune of scontasting acft.

g Alte Bhas

Failed to provide an altarnate when requestasd.
Provided an alternate cut of fusl ranges of aoft,
Nades no arrangssants for providing altarnates.

'

IV. COGNDIRAYING WITH: OTHENS

Eade ipdividual oalls instead of sonfarencing,
» Made severul cills whare omly one was nseded.

Sent acft from his sedtor at sltitudes wmost
convenient to himself,

Bescamanded a revisicon of flight plans in an-
other sector without a resson,

Would acospt anft from other sreas only at
altitudes convenient to him.

Pailed to provide standard separation require-
ments for inter-sector traffio,

Pailed to use all ths altitudes available for
inter-asstor traffio.

Pailed to restriot the use of altitudes by
othar centers.

Disregarded ancther contreller’s disapproval of
a olearancse.

Failsd to check with other ocontrollers when
sedding acft from his seator,

Ae d freffie to muit thé pattern in other
> 3 pistils b s B
G avellpbly for inter-gasetor
P daffle from sntering songested
Zi¢itudes open for inter-sestor freffio.
or t1 Partinent t

Neoglectad to ask for sssentiel information,
Issued or requeatsd information at times in-
convenient to othars.
Issusd or requeated lmrﬂmm inforsation,
Failed to lssus axpsoted approsch or delay timee
Falled to advise another sontrollsr of inter=
sector traffie,
Pailed to inform cthers of change in plama,
::Rod control procsdures on interphons,

sd to explain clasrancs canosliation.

Inférwation P

Dalayed answering clearanse requasta or
acespting information while parforming

routines tasks,

‘l:itod for requasta bafore delivering flight
plans.

Failed to stand by when requesting information,
Failed to answer & request for a clsarance,
Hasitatad snvi mads many awendmsnts when lsaning
-information.

Falled to t Information as requested,
Delayed dssigning available altitudes tp aother
Bectors.

,

e, Pailed to prevent hasards by issuing advisory
information,
b, Befused to lseue requested sdwisory informstion,

—is+ Aqxiaed solf 1n

——be lagved advisory to
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_ Raleaning Al % , :
& Ilnml or lu ted 1nnomat' ‘iﬂf:omuon with ot T
o shbsequent osl ::;k. or eenflistions, . L :“?1"’ to provide 'w W”"‘ W Vet
» Jasusd O0r obtal incomplets informsmitign ofih
subssquent esllbacks or conflietions. b, falssned noft to tower Bfore 1t reeshed Temst
0. mod 8 clearance witheut oancalling the o. Released aoft to towsr at altitudes when
4. Based m. clearances on ipaccurate data, lowsr altitudes ware sveilable,
—hs or 9 o A
[ [
» oFgE 15 3
pot nasd oa ks, D¢ -

5

+« Dete ni tha Baty on polnt

k]

s

- 2o Spesking Intelligibl ' . Palled to restrist traffic from sntering s ey
4, Failed to use standard phraseclogy. congested ares. T

b, Spoke 30 rapldly that repeats wers necsasary. Reptricted t nL

8. Falled to enunclate olearly and made repeata TL3E30TS -,‘-.1‘
NeOsSIAYY, 1l i ?&

A Spoke s s rate which smabled gommmiostor to Zatizatl Zreventl 5

TIREL T & mT

s, Falled to obtain accurats approach timedi. =51

—E ole £ "" iy Deking repests UMNScessary.  —p. Tged an involved approach when simpler ones T
-~ Failen o utiiise all svatlable alttud %

o, Failed to utilice [} abls a L] B

22 Briefing His Suogessor at and . Blocked low altitudes with other tnfﬂ.e.. e *
S " s

s, Pailed to glve his suscessor complete informatim, o« Falled to provide standard separatlon el iM™ g

—b. Falled to complete a partioular cperation bafore
turning the board ovar.

r of all jpformation par-

gt = e

Allowed moft to entsr his ssctor in .pandom owdiwm

r.
g. Placed irrelevant restriotions on moft,

V. PLANNING APPROACH PROCEDUNES

VI. BUPERVISING PERSONERL

a. Prevented approachss from using holding points
by holding othn' trmalfio ynnacassarily, °
b. Held moft when he ocould hava kept them in flight. Training Aesistan
.18 hl]é:dtto pn;:igo lﬁ-rd separstion require~ &—Eﬁ-—’—$
men or Ko n stac
1 a. lained a procedure incorrsoctl
d. E%:g:;:"p“"‘l limitations of aaft when b, 5:2- an innoaplo'n sxplanation J'. proosdurs,
o. ade 15 proviaion for staoking 17 the weather 3 Jacnesd to emplaln o comtrel mroNleL b ¢ o
e——Ff. Utilized a prohiblted holding point. .. 5551;:7:“:;1:1y & training aid es instruoted.
11
A, Faoll spprosches and 4 tures by method } E;E;nzn:amnory remark about the centar’a
[ A1 '
B, Devised a ukc' ahift holding point to sxpedits — g. Pailed to find an ssaistant's srrer,
c. Foayiioa 1 seps " A. Provided a definit
oft 1n's £ spite !i &% ”‘}ﬁi-
1 B. ]
Erafrio or persconel pho

ctng Approsch e b. iﬁﬁlﬁﬁ E%_;

snoes
+ Falled to ssquence aoft in order of arriwl, Delegut Aesponsibil to Assls

]
a
b, Blocked spproach occurses with over traffic. . Assigned an sssiptant to handle more work th.-n

0. Failed to give preference to soft with low fuel he could,
a p.“"z.a to provide .standard separation require- T ottt S g et P
mants
H ths beard,
s, (ave indefinite Inatructions oconcerning vae of
. spproach courses, d, Refused to help a busy sssistant.
., Lowsred roa acft before courses wers
covared spproaching i E'E-B'—““" d his apsisiant to aaguwe respongl-
£:» Made no provision fon standard separation
requirements in event of weather change. B. gm—?:-d- belp to assigtent withouy "saking
A ggmni red traffic in his sector in order to . 5
enpa wclt aawi-@i order o_]'_arz-{wil. Allocating Perscnnel
B. g'i'ﬂg _0_"_!_5 tratfic awsy fTow approach coureds.
. ¥e prolgrenss 'F' t low on fual, a. Fatled to request ald when it was impoasible
D, vided st a aapa de= to handle traffle wilthout 1t.1
ite ynfavorsbly T o personnsl b. Falled to anticipate personnsl needa in
!hl't (ong . ! e advance of watch,
E. fuliy a}loosted approach soursss to heary

. ] [-]

i - A. ked for nssistance with [l .
% s snsinrimy ., o, ST A S B
‘ . nd aQ’ smsrgeny C. ﬁli 1 jT) uery



e I ™ P'Olud information whish athers were vnable
i :
- ' e by nnu to poat sll required treffic iufors

mtion,
g, Posked Information on wrong strips.

A ra—

4, TFosted incorrect informatlion. -

o i

33 %

ot
A

IRE

{ VIII, HELPING OTHER COWTROLLERS

atl Other Se0

Fariie i

b T 2
e

-

;"F?J,L?",

: .

e

. 4. Bafused b0 asalst an ovarworked ocontroller. '
. """_b l.lluudpm-t of the work he had offarsd to

IX. MAINTAINING BANMCNIOUS HELATIORS WiyH OTHERS

trat e in Others

gt redionable ¢ause,

tions of others.

contrel proasdores of others
for 00 apparynt reapon.

Rudely refused to acaoept the suggesstiocns of
othevs.

Aoyl the susxwetions of ethape.

&, Chahged procedures ingtituted by another with-

Tas rude to airlines pearsonmel.

atrlines persomnsl,
Refuned to give information or help te an
outaide oF .
Was oriticized by airlines for failure to
issue informstion.
Ridiculed senter te airlines,

i~

s, Mdiculed proceduras and preaoticea of the

center.
Attempted to evady responyibility for & ocone
fllction by falaifioation,
Rafuaad to sonform to oenmter regulationa,
Relussd to correct am arror he hed mede.
Tatled %o get ocomplete inforwation tefore
gumcntln. Iindings of investigetion,

led to apply a new control ™,

:g:d porfonin. a task and lelf't it for
wnother

h, Lef't the buanl withcut informing aoyone.

1, Refused’ to cocperate with other sontrollers.
Js Took siok lsave when not 1ll.

A

6, Pailed to got eoﬁponﬁ!.on from othere bacause
~—" ha asmnded it.

- et S e + 0 s e

X. SATETATINING ENOTIONAL OCOFTROL

110

"Told off™ peraon offering oritislem. -
Refussd to cooperwtse after being nritioihd.
Ramsd someons else For his arrors,

e

under Strass

— 8. Wes upable to use oontrol procsdurs under
pressure of hesvy worklosd,
Anoe ather workers by occntinwmlly request- !

ing help in an ems Y.
during psriod of heavy

Becams physisally 1
traffie Leaause could not control traffis,.

"

Was tmdble to continue contyolling treffie
safaly after meking a mistake,
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OBSERVATIONAL RECORD FORM: AIR noumgrmnAFF;g_gﬁﬁrﬁggxih

The Observational Record Porm was developed
from data provided largsly by senior contrcllera,
. chiefs, contrcllera, and othar Air Traffic Control
,psraonnal, The date consisted of 1249 reports of
incidentas in which controllers wers considared auc-
cossful or unsuccessful at scme Important slsment
of thelr jJob. Theae reports wsre glven by indivi-
dusals who knew the problems of air traffic control
and who had had a great dsal of experlsnce with
controllers and their work, The incidents were
gathered in centesrs all over the country and repre-
sent the types of contrel situations met in the
various areaa., All inocldenta ware pocled and then
sorted in terma of the elsmants of the Job with

which they were concernad. It was found that the

ITNSTRUCTIONS ON THE USE OF THE FORM

Ll

-
I S

.\_‘..-
-

"
PN - '\1\.\"

controllert's job oould be divided into ten major
slements and [j6 sub-elements. In sach incident
the controller's eritiocal act was isclated and :
clasaifisd under ons of the 45 sub-slesmsnts., Each -
eritical act appearing on the form 1s & deacription -
of ths agtual bshavior of & controllsr, ws reported
by ATC personnel, Incidents contalning the sams
act ware grouped, The Obaervational Record Form
contalna 30¢ dascriptiona of acta which wars oone o
sidsred by ATC parsonnel to be eilther successful i
or unsuccessful ways of psrforming important e}aments -
of the job, By observing controllers on the jok, .
and recording thsir actlons in terma of the orttiosl
acts in the form, 1t will be poasible to svaluate
their performance on the important elsments of their /.
Joba. ’

The cbasrver ahould bsooms familiar with the
contents of the Observational Rscord Form by reading
,ovar the sntire booklat befors making any observa-
tigna. When using the booklet, he should cbserve
the controllsr in as many work situations as posalble
in order to gat an accurate plcture of ths control-
lapr's sffectiveness in all parts of the Job. The
form covers outstanding and unsatiafactory perform-
anoe con the most important elements of the control-
lar's job, The first set of statemsnts appearlng
in ssch pection reprsaents unsatiasfactory perform-
_ances and each statemsent 1s preceded by a lowsr
case lettar, Cutatanding performances are repre-
sentsd by statements which are underlined and ldentl-
fied by capital letters.

The two sxamples given below show the way in
which the Observational Reocrd Form should be used,
A controller was observed by his Senlor to

" olear an alreraft to descend through the altltude
of & lower flying sireraft without providing aepa-
_ration, To record this acticn, the observer should
first looate the jJob elemant which the controller
was performing when it occurrsd, In this case, the

Job slement 1s thet of changing clearances. Ares II= ' .
Revising Flight Plans and Clearsnces covers this
part of the job, Subearsa 7 1s specifically oon= e
cerned with "Changing Altitudes," Item "s" in sub- ;;
area 7 - "Ssnt ons aoft through altitude of another
without providing standard separation requiresmsnta™
closely resembles the obsarved action., i tally
mark should be plaaed on the spproprists line.,
Another controller was observed to isaue a
apscific Aeparture olesrance to the rirat of a
largs group of military aiveraft with Instructions
that thls aircraft report when reaching top ami
releass the next aireraft which would do the same,
To record this asotion the obasrvar should lacate
the ares covering the issuance of departure clear-
ances. This 1s Aren I = Issul Departure Clpapr~
ances. Sub-ares 3 - "Arranging the Takeoff Sequence”
contains an ltem spacifically describing the use )
of & single clearancs for the departure of a group
of aircraft, Item B, "Clearoed a mass flight with
8 aingle procedure” closely resambles ths obasrved
bshavior. A tally mark should bs placed on ths
appropriate line,
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Count up the unas faétory and outstanding tally marks which you made in
the booklet under edok. sub-area, Enter thase totals in the appropriate
spsce in the "Unsetisfactory® and "Qutstending" columns.

Unsatis- out- Unsatis- Cute
; fsatory  standing  Totsl factory  standing  Total
';*rﬂ ISSUING DEPARTURE CLEARANCES V. PLANNING APPROACE PROCEDURES
& 1. _ 26, __, _— S
:féz‘:‘-_ : b ——— S ee— ———— gg: —— ———————mem ———
\,5,*’. . a— ——— 29‘
3 P, T — —_—
B II. REVISING FLIGHT PLANS AND VI, SUPERVISING PERSOMNEL
*" CLEARANCES
o g}é .
3 £ —_— — 33, e
i;;f;" . _
a0 g. I - I VII. HANDLING THE BOARD
E:‘? 9. ——— ——
SRR - N
& . 'IIT. AIDING AIRCRAPT IN TROUBLE gg:  —
w0 —_— VIII, HELPING OTHER CONTROLLERS
ff, 12. e ——— A—— S ————
%5‘: ! l . R —— S ———— T— g :
.;:;‘:' . ——— ——— ————
%7- —_— — — IX. MAINTAINING HARMONIOUS RELATIONS
i * —_— WITH OTHERS
o CODRDINATING WITH OTHERS L0,
he ———— — -
p— i — e — ld.ﬁ. -v——-—‘ ———— it
N - — X. MAINTAINING EMOTIONAL CONTROL
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PERFORAACE RECORD:  AIR ROUTZ TRAFFIC COHTROLLER |

Al
mALIUAL OF INW3TRUCTICHS

HE

4




Controller's name Center
Senior controller
Years of controller experience or other chaerver
Thia period of cbaervation includes full watches.
{MOTE: Do not attempt t¢ ues this Fform without consulting the manual.)
Nark v/ + in boxes, per OUTSTANDING & ) »  UNSATISFACTORY

instructions in manual.

X. CONTROL DUTIES
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D 1. Arranging takeoff sequence and n1n1n1:1ng t.lkaoff delay
A. DEPARTURE D 2. Assigning altitudes
AND ENROUTE
CLRARANCES l:l 3. Assigning coursea
D 4. Providing time separation
D 5. Pronclmg altitude sepnrntlon
B. BRavisisg
CLEARANCES D 6. Providing lateral separation
Enrour:
D 7. Providing time separation
D 8. Orgenizing approach sequence
C. PLaxnINg
APPROACH D 9. Holding aircraft
SEqQUENCE
D 10. Releaaing nircraft to approach control
D 11.
D. CoORDINATING
WiTH OTHERS
l:l 12. Utilizing communications facilities
E. APPLYING D 13. Providing airspace for emergency descent.s and lundmgs
EMRROENCY
PrOCEDURES I:I 14. Organiring search and rescue facilities
F. Hanpring FLIGET
P s B ‘:I 15. Posting and removing flight progreas atrips
El 16. Delegating reapon31b111ty to aaslntnntl
G. SuPERVISING
D 17. Training aasistants
IT. PERSONAL RELATIONSHIPS
D 18. Helping other controllers
llIIJIl[llllllll]l[llll!l
H. mTIONS . El 19. Obtnmlng cooperation from others .
D 20. Criticizing others
1. PemsonAL
RESPONSIBILITY I:l 21. Accepting responsibility
22, Maintaining composure under stresa
J. EMOTIONAL D }
CoNTROL

I—'I 23,

Accepting criticism
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Levelopaed by the Auerican Institute for Rescarch with the

cooperation of Adir Traffic Jonlrel perzonnel as a research

project urncer the augpices of the llatiocnal Research GCouncil

Coaxrdtiee on Aviation I'sycuoleyy with Twnds from the Civil
acranautics Adairiatration

ATTRICAL IHN3TITUTL FOR RLUSLARCH
Pittsburgh 13, Pennsylvania

CCTOEZP  1oL9

1

E

i



0 PO Cue THL OBGZRUATIOGAL L GRY LUHE

liow the Form sep Loveleped

e P

Senior controllsrs, chials, controllers and othar Adr Trafiic Control
personnel provided wost of the data frau wi:ich the Perlormence fecord was
wevelopetd. These peopls kuew the problsis of alr traffic coutrol and had
a great deal of experdence with controllers and their work.

The data consisted of 12h9 reports of “incidents® -- actions of con-
frollers in which thol were consicored clier successiul or unsuceessful
ab scoe inportant clown’ 8 their fob. The inuividuals who reported the
incicents nad acteally seca ronlrollers perfori thiese outstanding or un-
satislactory acts. Incicenis cate lvou centers all over the country;
they represcent the btypes of control silvations metb in all the various
arcas,

Al incivents were pooled and then sorted into groups accoruing to
Wiz elunents of lhe job with widch they were concerned. 1t was found
that the controller®s ob could be dvided into 23 elements and a nuaber -
of sub~elesents. These 23 elements appear on the Perforiance Record; ;
tiie, revresent the critical parts of the Jol of Alr Route Traffic Can~
troller. Part 11 of this wanual gives a2 1ist of the various sub—ele- '
uents, or standards; do not atte.pt to use the Perforuance Record with-
out consulting 1his list; as cxplained below,

g o

IRy

The Purpose of the Psriorance hecord ' ';ﬁ:i

' csks

The purpose of the Perforuance fecord is to help you in rating the ,5;7:;

cerforuance of controllers. «illh the Perforuance Record, you base your T I

ratines, not oun wenory or eneral lspressions, but on records of the gg"

laportant things you actually observed the controllcr do on the job. A

er a poriod of weeks or .onths, these behavieral records will accum— eg
ulate in each controller's I'erfor.ance Hecord. Jhen the time coues to LiE
make efficleucy ratings, you dll have before you a history of perforu- ;‘%
ance from whlch jou can extract an objective plcture of his proficilency. B

g

viiat to 'r?.ecord r ;Fﬁ;

You uwake a record of any action by the contreller which is either u;};

outstancing or unsatisfactory. .8 long as a controller coes Liis job in ?

a ucrely satis.octory or avera ¢ @y, you :ake no record. But when he ek

1
4
F.

¥,

woes smething ioportant - soa-tiing eltuer vuusually elfecllive or

5
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Tuu wiil find

thiat Lkicse aciions are eaz; to sece anc rewesber; wWiese are tue actions
wdeh everyone can agree are either cspecilally Jood or celinliely un-

inefiective - then you .ark in the Perforuarncae- decord.

The siuould also be the actiong wiich are of eriticdl

satdsfactory.
Job of conbroeller.

Luportance for proficicocy in the

In general, an outstanding act is one which contributes markedly
to the efficiency or efrectiveness of the center. An cubstancing act
poes beyond what is norally expected of a controller; it expedites the
safe [low of traffic to an unusual extent, often in the face oi con=
sicerable difficulties.

OUn the otner hand, an unsatisfactory act “etracts ‘ram the effec-
tiveness of the center. It i3 an act which falls below the stancards
you ceuand of all controllu.rs 3 cirgetiy or inairectly, it hinuers the
safe flow of traffic. IT ihe controller were to contitue To behave in
this .ay, you would begin to consicer him incompetent in his Job.

These censral principles tell you the sort of thing to leok lor.
To ceteralne sore specifically which acts are of aritical juvportance
in the controllerts job anag shcuvld therefore oe recorued, you will nsed
to refer to lart I1 of this anual,

gow to Lso the wanual

Lo wlll notice that the 23 elouents of the ol are repoated in
mic sactal.  unner tho eleucnts coc & number ol esceiptions of Lee
nestlors these are cewcralized stateasonts of eritical aclicns wivich ce-
acngirav: stanuares ol cubshaacing or uvnsatlsiaciory sehavior on e
part ¢l a controlice. Jou will vant to osconz ralnilliiapy wiin
eral Lature of these stabenents Leficre jou berin to vse the Jorioruzace

hecorUa

a1
Lt e

ben jou gant fe record an ouibstaraing or uwisatisiactery sovion of
4 eontroller, rorer o the rarval, Look for tha descriviion of oeha ior
'-Jr'-.‘i west clesedy raserwles the action jouw 537 the controller erior,
Tow el o t0is wost ellieieai, oy Iineing {arst the annrcoriat: Job
¢ lerent, snd tonen wne applicacie bDehovioral ztatesent. Lere are twe
CFEAGDIE3, B oealis i3 nrocess lear.

1. Jupgoee thol you hiave cbserved Joln Lo, a controllayl under jour
sLrervision, wereoml dhat pou consilaer an unsatisfacltory acti: He
piaced en aiveralrt nieh was cangrerously close to exhausting its
1uz) rolzrve ab thae top of a heleing stack wden he wicht have

¢l oaven 3t osn fival with only winor inconvenience to other fraftiic.

-G

£



To rocerd this autlion, b vivast o iz La vzl be ine the appllie
cacle owharforal slateeni. 7050 ds Peond wewer ole ent Y, 'Golding
Alrerait".  loea € is the ones  Flgnorco apsoial 1o dbations of air-
cralt vhen stasldng.® So you shoude oark ain "a" on controller Loe's
reuore form in one of the s.all sguares ou tie insalisfactory siue
wier elelsnt 9. To xidcate wsatisrectory controller porforaance,
start at the centor line ana first cavi thie doltsd aquares outward
to.ards the viint hand nargin of the pace.

2. Controllsy Gotrae Jrelvin was checking traitic in adjacent sectors
anu noted a conflietion on anothiar controller's board., [le pointed
oul the confliction and effered {o issue the necessary clearances,
since the other contreller ms cusy. You feel {we will assuae) that
Spelvin's acvion was outstanuing, an. that his ofler of help was the
important thiaz tlut ""cle 1t outstanding. In #nds case, the appro-
priate Lehaviornl stelcmert is it G "Welbinteered te agoist an-
other conbrolicr G a confliction™ unasyr elenent 181 “llelping
other Controliers.” [necefore, you mark an "X" uncer elsment 16 in
one of the 5271l squarss of the Cutstanding sice. To record out~
standing veha.iors, wark the 2.ull squares to t.‘:a 1eft of the center
11np tox,drds the left hand snrpine

O course, alisr you have uscd the Ferformance flecord and the man~
tal for a tine, i odll ce Fadliar witn nany of the Dehavicral state~
mente.  You can then bypass part of this process. But be sure that you
consull the mmal, a9 we save indicated, whenever you chserve an ace
tion wiielh you have not jravicusly checksd in the msnual.

..hen_"_to Kecord

:

It is usually not [easible to record the incidents you ocbserve
Lwediately after they hapren. Prom preliminary tryouts on the fomm,
it vas found that .iost seaior controllzra or other observers prefer to
do their recording at cr near the end of the watch in which they ob-
served the actlions. You will find that you can remember incidents until
the end of the watch, aince they invelve unusual actions. DBut, if you
walt until the next day, you ay [orzet same of the incidents or Tor—
pet just exactly what havpened.

tlow to Lake Lificiency Ratings

«hen you wake entries on the Periormance .ecord, you can indicate

only two things: outstanding pérformance and unsatisfactory performance.

This procedure has two advantavzas:

1. It makes your job of rating the controller's perforumance
easier, You nced only cecide that an action is outétanding
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or unazatisfactory; there are no fin: distinctions to Le wade,
such as whether a nan's periernance is £5. perfect or 90w
perfoot.

¢. The Judgaents you nale will be easentially the same as any
other competent supervisor would make about tic same con-
troller in the same sitiation. It is easier to et agree.ent
about vhat is outstanding than it is to a.rce, for exa.nle,
on vhat is "a little above averase." Thus, ycu will be as
fair to the individial controller as possible.

nowever, to renort a controller's perforance on the ¢3 (leménts jou
vant to have .iore than twe ways to describe performance. -The { + - )
gescrintions ugsed in uivil Jervice ratings were developed for taiis
pursose, Jhen you cesire at aporopriate tines to prepace a Swauariz-
ing ef{ieciency renort for the 3cparate elenents on the Perforaance
record, nere is the srocedrre.® i

L.t us suprose taabt on elewcent Y, "liolding Awrcraft,' controller
Loets roerforaance necord louks like this at Wic enc of the rating per-
ious

¢ {+ F *\f—'(»/)""‘”a- (=) ~
ENENERRENY Ao I SN RN RS AN ]

{—-—-——(mtatanding v Unsatislaciory

‘\
/

To arrive at a ratine for cuntrollcr oz, sianly count the nwlber
of "a's% ang find the widpoint. 7The mivule box in this case lalls witi-
it the acea of the cotted boxesy thereflore, controller Lo-'s rating is
a cheek (» ) for this elauentq’! 1f the rddpoint of the "X'!'zd" Loxes
nad tallen to the Joft of thes colted box area, the ratim: would, of
course, have Geen 2 nlus (+).

"fhe procedure loi ueteruining a controller's over-all rating in termns
of the & aojectives vogulred Dy Livil Sorvice 1s not inclucec in the
nanual a3 yeb. Lo®mser the .ethod will be essentialiy like that in
the -resent lforam 91,

, ;

'In cases Jhen thara ave acre than 5 ¥iledY squares on cacl side of
ihe center line, +ho raling shoula be a check. (7 )

!
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On another element, Loe's record locks like this: -

——(+) (/ >y (- y—

O 4 | 44 OARR A LTS

liere the ulcpoint falls on the line ssparatling the check ( )
froa the :dnus ( - ) rating. In borderline caszes such as this, the
controller is ovdinarily slven a check. However, several factors
inizht, affect your decision as to the rating he should receive; such .
things as any trend jou have noticed on the part of the controllsr
to becoae more or leas proficient over the ratine period, "middle
infornation” that doesn't et into the record, or other special cir-
cumstances or extenuating conoitions. Although the form covers the
critical aspects of the controller's job, thers will be cases such
as thiz where other factors will ¢nter into your decision.
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PART 11

STANULARLS OF OUT3TANDING AND ouSATLISEACTORY PuhlORJANCE E ,

This section is intendec to help jou locate tne ripght element to
cover saue particular incicent vhich you have seen anu wish to record
on a controller's Parforaance deecord. Under cach of the 23 elemonts
you will find a 1ist of stateuents of critical Lehavior, or stanaurds.
Jtatencnts of outstanding perforuance are on the left side of the pare
anG are prefixed Ly capital letters (A); unsatisfactory stancards are
on the rizht and are prelixed by lower case letters (aj. If the inci-
cent you obscrved does not exactly match soue deseription wncer an
elenent, iit the incicent info the stancard wich nost closely describes
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Tooduiitll LuTls
A. bepurturo and oiroute Ulearances

1. Arranging takeoff scquence and gstiaizing takeoff m_qgla.x

Outstanding Unsatistactory L
e ‘;L_
R M
A, vleared iast alrerart off a. Ignored the ditierences in P r:g
Lefore clow. speed between aircrait in ,*-“%
his clearance. gh
B. vleared a mass {light with b. ..ace no arranzemnents for e
a silngle procedure. takzofl sequence of a mass f_:;';,‘-‘;
£11 . i
C. Cbtained all pertinent ire- c. [Hd not use all avallable )
formation for accelorating roeutas,
gepartures.
'L Used all availaule routes. . Helayeu issulng departure
clearances.
&e liad clearances ready on e, i3sued a clearance which
request. immored relevant inforna=-
tior.l-:
I. Selieduled delay timze on f. Scheduled delay time in
. the round. the alr.
G. lrevented arrivals {raa £. Dlocked departures with
blocidng cepartures. arrivals and over traffic. RN
' s
. . - S
ilo Devised a nex ucthod wiich hi. Used a hazardous short—cut v
prevented delays. uethod. s
J. Acwvised those involved of i. Declarad an emerpency when "ﬂ“:
schedulss. i nope existed, ) ;’;
w5




I CCLTROL DLTIES

A. Leparture and wnroutc Clearances

2. Assigning altitudes

A.

Qutstand

irovided atandard separ-
ation requirexnents despite
bad eather, seavy traffic or
personnel shortages.

Aasipned altitudes in order
of request in spite of un—
favorable conciticns.

Asairnad altitudes appro-
priate to aircrait type and
linitations.

Lbilized all availaole
altitudes.

Levised a new wethod Lo ;ain
additional altitudes.

be

Unsatis{actory

Assipned an altitude oc-—
cupied by other aircraft.

talled to assign altitudes in
order of request,

Ignored aircraft type and
lindtations in his clear-
ancaes .

Used Liirh or low altitudes
whien others .ere avallable.

Assioned below ainlom al-
titude.

Ignorad proposed {1isht
plans in his clearances.




p————
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4 LURYROL L UTIE:

Ao Leportbur? anng boapcuts Clearancss

3 ﬁ_._gsi;; g ¢ arses

Oatstanding

Provided stancard separ—
abion requircwents for
all aireraft in spite of
advcrse caonditicns.

Jtilized all awailanble
climu=out preceoures.

Uevised a nzw qethod to
lacilitate clinD—olti.-

o i i s et

Unsatistactory
Assipned a course resulting
in a conflicuvion.

Falied to usa all available
climb-out procedures.

.

railed to lasue the si.plsst
climb=out insirvctions.

Issued inco.plete climb-out
imatructions.

Assirned courses too late
Lo prevent delay.




T WOLTROL L UTLLS
A lepartwe and sarovte olcarances

. Providing tize scparzbion

)

Quistandirg Unsebisinotory
A. Troviced stancerd tioe &, Fajilnd to previae standgard
separation reguircients ue= time separation require~
spilte bad weaiter, heavy nents.
traffic, or oersonnel
shortascs.




5. Providing albitude separation

1 LONTROL. 1UTIiG
B. RHevising Ulsarances cnrouts

J"\. -

b

e ok e A A -

Quts ’rJaEt:_il 13

Provicec stancacd cepar-
ation requirc.ents i~
Acdiavely on receiving
I'gQuo u B

anticipaiad W need Jor
changine alr-fbudos,

Appllied only those o=

strictiona which were
relevant.

Chanped alrcraft to al-
titude sLitadle tc sueh
aircraft.

lnsatisiactery

railed bo vse altitide
changes Lo provice standard
S oaratiog require cuts.

Failod Lo provice stancard

gugara-ion reqguird.ents altoer

need nad beer nointad out-

1ssusd Srrelevant instruc-
tions.

Used on altitude previcusly
vacated because of hpzards.

Sent one aircraft througn
altitude of another without
providing standard aepare
ation requirevents.

btilized an already [illed
altitude.

Failec %o pive specific ine-
structiong.
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1 v RO LUl
O, Revising vicorances worcute
¢+ Drovicing lateral separation
= e S et e e it bk et i
t,gu. . . .
W Outstanding Unsatisiactory
Fh
= A. Provided enerpency separ- a. Failed to use alteruate
s ation requwirenents Ly reutes to provide standard
chanping courses. separal Lon requirencnts.
iy B, Ukilized altoernate routes b. Belayed areraft inctead
e to aveld ielazs. of using availablas =lice-
15 nate ronves.
g
e . . - .
D G. Utilized alternate routes G. Ghenged couvrse of adrgraft
Hint to avoid Liazards. to intersect cnurse. of an-
% " othor,
H L. Anticipated the necessity .
& of chungine routes to
2 asold hanards.
)
L ’
=
£
s L]
L
v
'w . K
L _ &
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. Orpandzing approach segquUence

I COUTROL LUTILS
C. Planning Approach Saguence

Outstanding
A. Reorpanized traffic in nis
s=ctor 1n order to sequence
aireralt according to ordsr
of B.J"I'ival n

2. Kept over traflic avay
fron approach courses.

. Gave preferance to aircraft
iow on fuael.

D. Provided standard separ—
ation requirencnts cesplte
uniavorable weatier,
traffic, or personnel con-
ditions.

. Carefully allecated ap-
proach tourses Lo heavy
traffic.

F. Approached aircraft at
low altitudes.

3., Yequenced approaches and
handled an energency
aimultaneously. ,

P Issued expected approzch or
delay times in advance of
requests. )

Co

ko

Unsatisgﬁgtoqx

Failed to sequence sircraft
in order of arrival.

Blocked approach courses

with over traffic.

Failed %o give preference to
aircraft with low {fuel sup~

Ply. :

Failed to provide standard
saparation require.cnts.

Gave indefjnite instructions
concerning use of approach
COUIBEE~

Lowerad approaching alreraft
before courses were opern.

made no provision for stan-
2evd semiration require.conts
1o cvunt of weztier enanne.

Failed to issue expected ap-
proach or celay tiues.
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nolcéing aircrarvt

=J
a

[
¢

B.

{i.

)
Cutstana i'g_g )

raciiitated apmroaches and
cenartures by method of
staclklingeg.

Levised a nakeahift hold-
ing point tr exmzdite
traffic.

Frevidad standard scepar-
ation roequiveienus fop gire
c¢rai't in stack in spite of
wad weatler, hcavy traffic,
or persomnel shortages.

Restricted traffiec fron
enterinpg convested area.

Anticipated consestion
and restricted iraffic,

issned approach ez in
advance of appreaches.

Lbildzed 211 availadble ap-
proacit courses.

koept aporcacihh courses Irec
of over traffic.

2l airceralt wntlil neceded
altitudes were avallable,

Conferenced nll personnel
involved in a couplex ap-
proach paittern.

&

Co

d.

: 1 GOWTRUL DLUTILG
. Tlanning Approach Sequenca

e - .

Insatisran Lory

Prevented approaches fran
using holding points by
holuing other traftie un-
(eeassarily.

lield aireralt when he could
hate kept them in ¥1izht.

railed to provide stancard
separaticn reqire.ents faor
aircraft 1n stack.

Iznored special limitatlons
of zircraft vhen stocldng,

.ade no provision for stack—-
ing if the weather closed in.

Utilized a’prohibited holding

noint.

' railed te restrict traffie

frax entering a convested
area.

Failed to obtain accurate
approash iiues.

Used an involved approach

winen si.pler ones were
poasibkle.

railed to utilize all avail-

asle altitudes.

(continued on next pa-e)
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C. uoluin: aireraft (contt) i R o :

\ Quistanuin Lnsatisiactory
iy -
fi}éﬁ{ K. Surpgested alternates to e blockad low altitudes with o

aircraft unable to take other traffic. B
delay time. ‘

L)
SR, ‘
g

1. Failed to provide standard :
separation requireicnts un- -
til aircraft were on the
Sama course. .

n. Aliowed sircraft to enter his .
sec tor in randon ordsr. |
n. Placed irrelevant restrictions i
on aircraft.
;!
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G, Tlamuang Approach deguenre

16. Releasing aircratt to approash centrol _ .

Qutatanding ‘ Unsatisfactory
A. I'rovicded standard separ- a. railsd to provide standard
Cation requirenments Tor all separation reogulrensnts.
aircraft dn spite of ad-
verse conGlblons.
) B iaproved cacaurdcation with L. peleased aircralt to tower
aiyeraft by relassuyr 3t to befrmre it reached the legal s
r tover sooncy fisui =aala kit
. [eleesed gircralt to tower
. at high aititudes .hen
lower zltitudes were avail-
able,
1 .
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I COWTROL LTIS
L. Ceordinating with Othcrs

Soordinating traffic (intcr-sector, inter-cenior and with other

arcneies)
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Tead E
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0utstanding

arrangec tralfic to sult
the pattern io otiier coir
trol areas.

earranged traffic in his
sactor to nrovide standard

separation reocuirenents for

tral’fic fren other areas.
wsed alil altitvdss avail-
able,

Hegtricted trafiic frou
entering conpestad see--
tOre

Yept altituaes opru Jor
trallic freoo cthsr areas.

l83ued or reguestad es-

gential inlorsetion wita-
out bothering ofbvirs.

reguestad only
AR ST s bt R s Ta B

iusued oy requesloc ndor-
sation in sursicient tdlao
to take aclicin.

lssued or obirined so-
curale irnozielion which
did not noecd 2alihacka,
revisicns oy rejents,

(¢ subunmad oo nex

&

Bty

.

Lnsatisi‘actorz

Sent alreralt fron his sec-
tor at alititudes nost con-

‘venient to hduself.

Reconnended a revision of
flipht olans in another
control erea without a
reason.

Joulia accept aircraft Crom
gther s.eas only at alti-
buies convenient to him,

Falled to srovide stancard
gaparsticn requireients

for trailic frow ollbier aracas.

bailed o dze all the alti-
taees o Llgbhle,

adlad e orestrich the osc
of altitudss by other ceon-

4 - PRI
il araasd

Lircoaroan anobhor controle
Jevts Gy oroval ol oa elenes
aice.

Lailec Lo checl with otiler
centrollers vhen sencing aims
cralt fray ids secler.

nezlected o ask for a3sen~
1ial infercatien,

oy

.
1
s
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L. Leoraing Ll uraif¢c kJntEA _fCtQKa"-. ~esliner Al wltn otder
aencies) con' L) .
- I o
tigfan %
OQutstanding Unsatisfactory v
s
J. Issued or obtained coo- J- Issued or requested information Tl

pletoe inforpation which Jid
net need callbacks, revis—
iona or repeats.

Anticipated nccessity for
issuing or cobtaining infor-
maticn.,

Aveoided callbhacks by
stanaing by when odotaln-
ing infor.aticn,

Angwered the iunterphions
upon receipt of signal.

p. falled to keep another con-

at times inconvenient to
_others.

k. 1ssued or requested super-
fluous information.

1. Failed to inform others of
chanre in plaas.

m. Failed to explain Llearance
canceliation,

A " . BRI
}.;;q‘, ST, b a6 g
B LT ?
Vé‘f“b!" € L T TR

- e
i ¢

n. Lelayed answering clearance .
requests or accepting in- -
fornation while pertonuaing ‘
routine tasks.

&
sy

AT

[

0. Failed to answer a request for
a clearance.

" troller aavised.

g. Delayed assligning available
altitudes to other controllers.

r. 1s3ued or accepted incorrsct
information with subsequent,
callbacks or conflictions.

8. 1ssued or obtained incom-
plete infermation with sub--
sequent callbacks or con-
flictiens.
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12. Utilising ccnaunicavions lacilities

g L

1 CQLTRUL LTI
L. Uoordinaling with Uthers

5

¥ Qutstancing Unsatistactory

53_ A. Conferenced calls:to ease a. ..ade individual calls in-
s - interphione conrestion. stead of conferencing.
3

X

3.7 B. Relayed information b. Lace several calls uhere

throuph other agencies,

L]
“

Arranged to senu infor-
caation through seldan used
von.unication channels.

‘.S’“{',u‘r’ﬁﬁ:r

L. ilandled several trans-
actions during one call.

4. Jpoke at a rate which en-
abled cau.wunicator to
cepy inforaation,

. onunciated clearly .uaking
repcats wnecessary.

] . Frrign fp T3 A
, .y L ap T "

Ty

o

s

fe

AR

SR g

3

AR T b

only one was heeded.

Failed to usc standard
raseology.

Spoke so rapidly that re-
peabs were necessary.
Failed Lo enunciate clcarly

anc .ade repeats necessary.

Argued control procedures
on interphone.

. lrailcd o stanc by vhen re-

questing lniormaticn.

ieoitated anc made _any
alendoonts Jnen issuing
inforastion.

. radled to repeat infeoruation

as requested.

A
!



11, Goorcin.ling raific Goter-soeowor, njer-cauier oo ith other

S [T AT R S

ﬁﬁgnéfﬁﬁj (GETPLED)

e

" —

. - Uutstanding insatisfactory
‘ J. Issued or cbtained come. i. Issued or requésted inicrpation '
plete information which did at tizmes inconvenient to -
' not need callbacks, revis-— others.
iong or rercats. ' ' Pt
: K. Anticipated necessity for k. Issued or requested super-— ui
L issuing or ubtaining inior— fluous inforwmation. R
muation, v E
_ H 5
: L. Avoided calllacks i 1. leilad te inform others of ¥
standing by when ootain- change in plans. )
ing iafor.ation. ',L§§
Y ihe
B 4. Angwered the interplcne . Failed to explain clearance :
upon recelpt of signal.. cancellation.

‘n. Lelayed answering clearance
requests or accepting in-
formation while perlorming

! ! - rcutine tasks.

0. Falled to answer a request for
& clearance.

. l'alled to keep another con-
' troller aovised.

. q. D=layed assigning available
s altitudes to other controllsrs.

r. Issued or accepted incorrect
information with subsequent
callbacks or conflictions.

s, Issued or obtained incor—
plete inforaation with suo-
sequent calibacks or con-
11lictions.

"




B o I CUlTruL TS
o b. Coordinalting witu Utliers
s 12, uvtilicing canunications facilitles

%

Cutstan.ing Unsatisiactory
A. Gonferenced calls to ease a. ..ade indivicual calls in—
interphonz conrestion. stead of conferencing.
- B. Relayed information . b, ..ace several calls .here
R throuph other apencies, only one was needed.
‘ C. Arranged to senc inior- c. Failed to usc standard
mation throweh seldan used nhraseolopy.

vanunication channals,

L. ilandled sevoral trans- d. Spoke s» rapldly that re~
actions Gurine one call. peabs were nccessary.

; . L. Spoke abt a rate which en- e. Failed to erinciate clearly
o ablad econuunicator to anc uace repeats necessary.
oE copy inforaaliun,

£ F. .nunciated clearly .slking f. Argued control irocedures
R repeabs unnecessary. on interphane.

£ . ailed to stanc by when re—
e questiry: inrormatlon.

1 Lesditated ave sade .any
&ecnweints Jisn 1ssuing
rd'unasticn.

[

txileo bo repzat dnfoerastion
" &3 requeswed,

-
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 Qutstanding = -

A. Acled in sufficient tine
{or safety of alrcralt.

B. Provided standard sspar-
ation requirements for
degcent banediately upon
notirication.

G. Anticipated necessivy lor
clearing airspace.

U. 1id not penalize other
tratfic,

E. 3elscted approvriata
altitude for relisving
cuicrgancy conditicon.

I, Cleoared drea as socin as
aireraft resorted lost.

G. Clearcd area into -hich
aireralt i, hit po.

I, Lotified piled or clcar
alrapace,

I. Anticipated a radic
fallure and preupored to
use energency nethods.

J. Utilized all radio
facllities in area to
eataplish contact,

K. Utilized Inter-plane
- conautication facilities.

1. Provided several altere-
nates. '

(continued on next page)

a-

" upon requegt.

Dnsatisfactgzx

Sfailed to descend alrcralt

reiled to provide stancard
scparatlon raquirencnts.

railed to keep aircraft from
cntering the elwrirency area.

3ent aircralt into same area
as lost aircraft.

Delayed issuing information Ee
%0 aircraft by blind broad- LA
caste

railed to exhaust all .xans

.
ﬁ‘ I G
T b

of contacting aircraft. 2
 railed to provide an alter— e

nate waen requested. : 1;%

Provided an aliernate out of i

fuel range of airecraft.

~ade no arrangenents for -
providing alternates.

IFailed to iake any arranpe—
ments for exergency landing.
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13. Providing airapace for emer ency dsscents and landings {con't) '
(utsianaing Unsitisiactory .
Frovided aliarnate within :
fuel ranpa. _ :
‘- ; 1
Provicded alternale suit-
asle to aircraft.
' 1l
Prepared to Landle re-
quests lor alternates in
anvance. . ’ o
svovided at'ernate for :
aircrait no lonper ils
responsibility.
vrranized pergonnel and
cgquipnent at cnercency :
wase
L s ]
lsaued conplete insiruc-
tions to pilol. '
aranged ah czcort Lor
tne apyroach. ‘ ' :
Ltilized all cossible .
APPLO&Cti COLrses. -
r'i
IR
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g
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1. Orpanizing search and rescue facilities

L. Aoplyiyr woergency Procedurss

1 COJTROL LUZILS

Outstanding

A. Used all stancard ieans of
locating aircraflt.

o, levised an origineil methot {or
locating aircraft.

C. Contimued scarch vhen it was
no lon-er s rosponsibility,

L. it aireraft in imeciate
contact it appropriate
virection finuing aencies.

L. Sought out ‘nioriation
leading; to location and
orientation of airecrait.

Y. Continued the search after
octher assncles stopped.

G. Alerted rescue facilltiies
inoediately upon request.

. Anticipated the nesd Ior
rescus facillties.

1. Instituted his ovm rascuz
procedure.

J. Irevented duplication of
rescue tacilities.

K. Alerted sufficient faciiities
to cover the area.

. Failed to usc all availacle

‘surpested an inpracticable

—— -

Unsatisfactory

aean3d Lor locating aircraft.

and lrrsomular nethod for
locating aircraft.
Failed to check locati-n of
alrcraft vhich had been lost.

irajled to put aircraft in
contact vith clrectian {ind-
ing agencies.

railod to exhaust all stan—
card nacans for orienting a
lost pilot.

Failec to alert rescue facil-
itles in time for safety of
aircraft.
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' Handling Flight Progress sStrips :
I, Posting and reaoving [14 ht pre-ress stricvs

!
. oy
Outstanding Unsatisfactory 7
.A. Lept only those strips a. Failed to reuove strips :
nceded for current flishts. fran board after co.plction L
of [li:ht. i
3. Mosted inforation so that, b. Posled incorantion which
others coula use 1t witi- otiwers Jore unasle e read. -
out requesiing clariiilca~ M

Lion. ’
G. rosted all required inyor- c. ailed to post all cequired i

s tation. traffic inforwtion.

D. lFamillarized hinself vith d Tosted inferaation on vrong
iy the board within a few stripe.

e minutes after taldng over, G

;ﬁ:-;]:_‘ - o

‘ 2. Fealed incorrgel inderunticn. N
o . £ Yosted flimhis so slowly that ,

S v ohuers wera dncoavendienced. ,a;
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A Ldrmouragee his assistant
e agsime responsihility.

5 slered a=ln Lo srgislaan
wighout, Magine ooacpe

f

|

LeYopaking reamvpat by B0 assislanis
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Unsanl sidctory

Assignad an assistant 4o Lane
dle wore work than k¢ could.

Hajectan tlv supeestlions of
his assistants.

. a8 not supcrviza an assis-’

tan® he vas aancline the
[RIgH %400

iefusel to uelp a2 busy assis-
tant.
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G. supervising Personnel b

Quta

Proviced a cefinite ox-
Planation of a procodure
so that assistant uncer—
stood it.

srovided several solu-
tions to a contrel pro=-
blem.

Voluntarily devised a
training aid.

hoterd and corracted an
aggistant's crror.

Asked for assistance with
congasted sector.

ttilized assistants where
they ere needed.

Agsipned nersonnel to
tasks they vere able to
perform,

Unsatisfactory

a. ixplained a procedure in-
correctly. ’
b. Gave an incounlete explana~ n

tion of a procedure. : s
c. Refused to explain a control - .
problent.

d.- heglected to glve any in-—
stractions to an assistant.

e-:. Did not appli," a training
ald as instructed.

f. .ade a dercgatory remarx o
about the cecater's training L
Pprogram.

g. Failed to find an assistant's - )
error. ki

i

h., Feiied Lo request aid when it -
wag lapossicle to hangle _
traffic without it,

4

i. Falled to anticipate -orson-
nel noeds in advanee of
waleila .
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1€ Hel wing othaor ccntrollers

AR e = ot

_Out.g_tandj_gg
Jointed oub a condlietion
Lo another controllor.

voluntecrad to asaist an=
othar controller 7ith a
confliction.

iTovided stancdard senar=-
ation require.ents for
conflicting aircraft in
ancther sector.

Took over some of a busy
controlierts work when he
#as not busy himself.

Although busy hiwnself,
volunieerad to take over
part of another's work.

Polnted out the sol‘ut.ion
Lo another's soroblem.

Pointed out proceduraes for
avolding other problems
in the futurs.

Corractod the :isconcep-
tions of otbers concerning
contrel procedures,

o e Al ReLATIUWLITFS
e onels Liens with (thers

o

g

B, A A A e e A o e LA 4t L b s

Lnsatisfac torg

-

Failcc to avert a conlliction
which he notiged in an adja-
cant sector.

hHefused to asiistan over-
worked corltrol;era

Neglected part of the work
he had offered to dc.

Refused a request [{or advice,
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1, . Qutaining coveration fral etlicrs

Cutstanding Ungatisiactory L
- - 13 0 é
A. Accepted the suprestions a., Changed precedures instltuted .
2 of others. by another without reasonable :
%’3 CAUS, :
i -
i 3. ioked ificr heln in such a L. Ipnored the swgesstions cf
T i b
e way that olhers cocperated ctiiers.
. Wwillingly,
G. viplonatically explained 2. Chetlizd up on the coaxtiol
a traffic s:mabmn to the urocsdurcs of obthsra for
nersonnel invelved, no apMrent reason. .
U. Assisted in a situalion un- d, adwdely refused Lo accept the
relatad te coatro’ling acti~ | gy aations of obhe
vities. .
s @, eas cowended vy aa ontside a, railed Lo et ccopcmstaon
- arshey Lo vels siden he Tyan othh re Lecanse h\ s
SRR had given the.a. aaided it :
lé}?. . .
s fo fedusnd to Jive Sndere.lion .
& or acly Lo on ouabsiue o :
BT . goowas oeilleizod by an oslsiee
P . aroncy [or vadlury o0 3uie
x AT s 14
wE L N, pdulcwdad coirsr oo oan Glbe
A §ite amerc, .
PR .
L .
33 .
[ :

.
~



20. Lritlecizing others

I e dsubnd, 0 LATIOLSUIFRS
. [lelations with Others

r A: Corrected errors so that
. others accepted criticisam.
- U. Allowed othera to correct
/ thelr owm nistakes after
they were pointed out,
S .

8.

tmsatiafac tory

Jdas harsh in eriticizing
g fellow worker.
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21l. Accepting responsibility

STy

1T PoiSUiel dolaZllioulPd
1. Personal deaponsibility
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g A.
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I B.
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Qutstanding

Lpheld procedures and
practices of the center to
others.

Accepted responsibllity
Jor his crrors.

Jeqained overtinme to
cemplete a plece of work.

soluntesred a helpful sup-
ragtion.

advised his successor at
the board cof all inflopr-
aation pertineat to traf-
ile.

reparad all ialoration
needed to handle flirhtis
on successive wateh.

acvised aireraft in ac-
vance bo avold namardous
4.0

LSoued advisoey to alr-
craft nob lds regponsisllity.

a.

£

l1.

Unsatisfactory

Ridiculed procedures and
practices of the center.

Attenpted to evade resncnsi-
bility for a confliction by
falsification.

lefused to conforn to center

regulations.

Refused to corrsct an sivor
he hag made,

Falled to zet cailete lafor-
nation before presenting
Iindines of imvestipation.

Faiied to apply a nev wontrol
Procedure .,

pelaved persoriung & tiok ana
leit i% for anctber oo o,

Left the board withoot influrm.-—
ing anyone.

helfused to ceonerate with
other contrellers.

Took sick leave dian not
ill.

Failed to give his succasdor
at tihe board couplete iniopr-
nation.

{conticn:. on next pase)

-
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2l Accepting respongibility
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Unsatislactory

Failed to canplete a par-
tictlar eperation before
turning the board over to
his suceassor.

talled to prevent hazards
by igsulng adv1sory infor-
nation.

Refused tc issthe requested
advisory inlormation.
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II IeRsubal GLATIURSHIPS -
J. waotional Gontrol

22. saintaining coaposure under stress

Cutstanding Unsatislactory
A. Lid not bacose confused a. Jas unable fo uss control
. . 1
under pressure of heavy procedures unuer presssure
werkload. of heavy werlload,
2> worked entire silft uncer b, Amnoynd cothor workers Ly :
) aale conditions without continually requesting help g
vecadng Ilustered, in an el oney. “
r

4. trepa.ced for an cnier ency Hecane pnysically iil during
without beccldng eucitod, . perict of hsavy trafli: be-
: cause he oeuls not centrol
raflic,

)

i, Did not becdde wiscrpenised d. «as awnubls Lo coutloue cone
after diccovsring ash erior troiding traffic safely ulter
he Lad ade, sl 4 wilstaln,

AT Loy . em,tew
- ot LI PR S A
e VUREL R T e ) ~ . . g o - S




23. Accepliing 2riticism

Il PoRSONAL s dATTI 0. PS5
J. L.obtiocnal cuntrol

- Qutstancing

A. decepted a just criidcism
without coaaent.

B. made an efTort to correct
arror for vaich he had
been ceriticized.

Unsatisfactory

a. "Told ofi" psrson offering
criticisn.

b. Hefused %o cooperate after
being ecriticized.

c- Blarmed sonmeonc else for lils
Brrors.
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Parinos ner fecary on wduch to record jour observations as outlined din e
T At weed bantes e fovw, Thus

”l] D \dlu

NETPRT S Sl S Jector 2
U s Ren R
p N N i
v i / ,//(‘\ '\ ‘ /
I,}L..L 1 r'-rl S ot

2P ot oare "ocder 1Y din tbe above clamiaa,
ey oyour cod=rvaticons using e Jer "‘Umcmce Hecora for the last controller
awony thiost Weier [ our Supsry is1ul weeniroller x; as well as the {irst
nan aaony those mp&r simed oy ,our as.cociate senior (controller y). It
LAy take same jwoling of schemleu to arrance for the same controllsrs
woand 7)) te ve soaied at tle 320t 1951 convenient {or ouservation by the

you would nake a recerd

T,
T
3 ‘_‘b

"\E..r-‘ -

4
]
A

R !

an

T erepead

.
rn

-4 ;F_l-f*;-?':- T,

—,

[P

PRI

gﬂi,“‘l‘é ;‘,"_".‘"

T

ok
i
s

e
e

at L

"M“'
g

el

. e
AN AP
T R

—d
a1

4
e

4

;,Lm.

o
1

.

4
A Lx
S

o
“w

[P



Gl

se.e Luo seniors. epresentatives cf the A.orican insbitute for lesearch
who are faniliar with the use of the roma vill be at the center f{or the
First couple of wmtcnes to answer any questlons Jou iy have or help with
tte schnculing. This saue »lan will ve carried ovb in a nuaber ol otner
coldari. Ab the end ol tae . our week peacicl the verfortancs decords wili
o colloehed from all the centers ant ihe & YESTCHG DEVGELN GONLOrS cals
lated by statistical lecaniques.

Ll

e getermine hov consistently the Performance vecol'd m2asures con-
the cxperident will Le repeabed Tor ten wore watches using
t1e saue coantrollers but difersnt seniors,’ These cata, whon couparcd
vith Those fron the first period wi.ol snow how consistently the lerformenne
pecord weasured over the two periods. 1t is the Icricrmance Recntd Giat
i3 Deing tested — not the commrollers the;naelves, nOr Wwie scrior coserverdi.
11 data will Le treated as confidential and no recerc of the pervoraance
A dncisidoal econtroliers w1l ozanme vart of Cad records. 1€ jon prefer
e cockrollerts nase on the rorus uge on "A* oy cther spubol -
o can keep the Pervoraonce secordsg of one conwroller separate

troller skilil,

rot Lo use
of dong as
fFral thooe af anotner. :

1t is particulierly Lupor..nt in this expsrinental tryout thal ob-
Jhzn you aad

s.ryabiuns be nade indevendently oy the senicr conlyellers.

ancthor senior are obserding the same controller, dan't discuss the tncl-

wnts jou have observed anl recorded in the erformance Ancort vt the
hserviing e gontinller during

otner sonior or witih any other who uipht be
Jo w1l pet a distaitnd sietvre -of the
CIOE T 3

i~ serond period of the tryout.
chaistoucy with which the forma weasuras Lf oindors inflvence o

h
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SLring, in o sny wWay.

f

Rating procedares sinilar in principle have ooen aEvLloTad 1or privats
sndustey and wilotary and ether corernnental organd AAUECNS S5V RVE Lasell
A oa toel vor ratins sl s cased on adst hag
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SUPPLEGENTARY eXPERIMENTAL RATING ¥FORM

Date Controlier _chief Controller

rd

Below are five stetements descriptive of over-all controlizr profi-
ciency. Check the one which most nearly describes your estlmate of
the controller's ability to control traffic. Like the ratings given
these controlle:s on the new experimental form, these ratings are
cenfidential. Please make these judgments independently without con~
sulting any of %the senior controllers who are particlpating in the
experiment or referring to lhe coniroller's Civil Service ratings.

1. I would assipgn this controller to any sector in any weather and
feel confident he could do the job without any supervision.

2. This controller is capalle of working any position in the center
and requires only ncormal supervision by hls senior controller.

3. Thils controller is csipable of working any pcsition in the center
but. requires a little extra suvpervision in instrument or border-
line weather, i

4. This contrellerts level of proficlency is such that close super-
vision is required to insure that his work doesn't result in
situations hazardous to air traffic. ’

C. This centroller is capable of handling only the least busy of
the sectors under insirument or borderline conditions and re—
quires close supervision at all times. '
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. answer in an emsrgency situation.
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AAEITCGS It Snsais elcnn ewmeatlon o Lo tee TOV IS0 JtrH te on
the wocond alreralft,  Loblclng was ezl o o 3celLor 3owag bicd

Wit insfrweent anpronch st s this conbedller druediately tovl
e Initialive cm.l erfected Joparin ui.acid oy clearing one alr-
cralt to clinb i-aediatzly S0C feet untol J\L.:'JVJC}.T’ sexration caldd e
mravided .

Tuiz incident comeerns on cver lisht anrd 2 de_artue The contrellsr
in lazuings insreuctions to the departing airereaft advised hin to cldw
cn the aouth leg of the ranme to a speelifisd altibude, but n2-
zlected to advise what procacure to follew after reaching that altitude .
This ordission of instructions resulted in the »ilet followlng a proce-
dure cifflerent, frem that the controlier had santicipated and ss a re~
sult the two uenartins aircralt and the southbound aircralt crossed

the ranpe station two minutes aparh ot the same altitude.

The controller received a 1lirht plan from an adjacent center pertalt-
ing to an aircraft operating through the . arca. The flight

plan recelved ccontained the correct group information and was posted

correctly on all the fli~ht vrogress beoards and indicated the correct
group.  Ip trausaitting this information to the next adjacent center Lo
the controller gave the aajacent center incerrect enroute informatica, -
cven though all the £l bt progress strips on his board stated the S
route correctly. The result was a traflic confliction withiln the -
aujacent center's area. R

Thuis controller answered a request for a departurs cl_earance without
causing delay to the departing aircraft. He quickly scanned the
board; determuined the best climb-out ceurse; anu relayed the clear—
ance using clear ang atandard phiraseclogy so that ne repeats were
newessary. le is a steady worker ana always watches out for con-
flictions.

At during IFR w.ather three alrcraft were holding on the

rai;e station ameiting thelr turn to land. Lach alrcraft reported to

a different cannunication arency. Severe lcing existed at levels 2
thuse aircraft were holdins and cne after the other requested emergency .
anproach account of ieing. <“he controller after receiving these re- Loy
quests advised each aircratt to use the same frequency and by <doing i
this, sixultanscus instructions were plven and aircraft directed to
maintain 1,000 foo. separation in descent. All three aircraft des-—
cended on the same course of the range with adequate separation apd
two were arain given holding instructions after reaching a level vhere
no icing was reported and awalted their turn to land. Alertness and
ability to utilize existing commmicatian channels provided a rapid
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113 ilorewood Avenue e
Pittsburgh 13, Pennsylvania ade

Coument, Sheet for Alr Route Traffie Control Personnel Partici% S
in_the Tryoul of the Porformance Retord: Alr doute Tralfic Con er -

The final tryout of the Performance Record would be incaaplete unless 'l'he
casents of all Air Route sralfic Control personnel participating ave ob-éﬁ
ta.ned an¢ apal;zed. "lany valuaole suggestions were cbtained curdng pre~:,
vious tryouts at otirer centers most of which resulted in significant Jz-: ﬁ
provesents in the earlier lorms. The space below and the reverse side’ of#
this sheset 1s provided for :rou for recording your observations on con

evaluation in general and your specific reactions to and sugresticns {or = ng
the new Performance Record. Your sugrestions will be appreciated and }ﬁ;::-f
riven serious consideration. 1"55
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. Check whether during
~the tr;out you acted

as:s

Ploase rcturn this resardless ol the length or nature of your caments.
dither turn the fom to the chief controllsr or
,directly to: Aucrican Institute f{or dcsearch, ﬁl3 Morewood Avenue,
pimsmm 13, Pa.
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) a senier controller or other oLserver

(signature opltanal)

if you preier, mail it
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LAYOUT OF NEW YORK AIR ROUTE TRAFFIC CONTROL CENTER

Sec.l [Sec.2 Sec.3 Sec.l
-

(inactive )

Pillar

) Telauto- -5—;
- T
Teletype Machines graph ) iua
{weather :
{inactive)} KT

Approach

Personnel \ Control Board

A To Records
irways Table
Comrrmunications

Station
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Log -
Typewriter .

Work schedules, 3
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PARTICIPANTS' CRALIENTS AND SUGGESTICHS

CQLIENT OR SUGGESTICN

Form has merit; breakdown pgood; well organized

Should raise employee gporale and saus. ¢ .:nt

pe

rfomance

llore descriptive of the job than Civil Service
Form 51

Should provide a pore accurate rating result; a

ve

The statements of cutstanding performance are some-

ry good plcture of an individual’s performance

times descrptive of only adoquate performance

The

form is toco long; letisraed sub-neads shculd

suffice as elenants

Form shotld ineclude an elemens on administrative
work

Tryout was inadequate duz to absences, position

as
of

Saae
&

b.
C.

d.

sigrments, shortness, or other difnculties
observation

‘elements appear obsolete, lor exauple:

Assipned or fziled to assipn alititudss
in ordsr of requsst

Gave preference to a2iicraft low on fuel

Devised makeshift helding point 4o expedite
traffic

Iasued or requested informstion at times
incanvenient to others ("lecaessary evil
in IFR weather")

Difficult to classify "tongus 3lips’

Space should bz provided for writing in addit.lonal
observations not covered on the form

rorm

should Le used for the next unefficlal mting

Add an eliement on making suggeations helpful te
the convar

Adn sn cleuenit cn "imodledrs of s2ldas-used
procedures”

Truly eritica? inciuenite osccur too infrequent iy

Too much work

lequrres "wigilent chsarsation”

FPrequency
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SULIARY OF TRYOUT DATA I.

Periornance necord Scores

UFR = Uncorrected Perfommance Record Scores
(Algebraic Sum of Element Scores + 50)
CPR = Gorrected Performance Record Scores
{sdax. Element Scors = _3; Sum ® 50)
QA = group A Observers, lst Tryout Period
CB =~ Group B Obsarvers, 1st Tryout Period
04 = Group A Ovservers, 2nd Tryout Period
OB’ = Group 5 Observers, 2nd Tryout Period
(H.Y. Center) First Tryout Period Second Tryout Peried Total Scores
Controllers Ok ol o4’ on’ UPR CPR
ULPR CPR  LPR CPR PR CFR UPR CPR
A 69 068 73 73 Sk 35k 58 58 25k 253
B 89 83 77N =~ - 56 56 zab S
c 57 57 56 56 @~ - 56 56 b 5
D Ls LS 35 35 77 &8 50 50 207 198
¥ 62 59 12 76 7T 68 50 50 —— —
E 52 52 L6 48 56 56 54y 5h 210 210
- F -— - 57 57 73 13 57 51 2% Dot
G — =~ 124 86 — 55 B 4y s
(CHI Center)
A Coe ()¢ 25 215
B 52 52 Gy 6l 63 63 50 50 229 229
¢ S Sl 51 51 L9 49 50 50 21, 21,
D 51 57 51 57 50 50 51 51 2% 215
E bs 5 . 59 58 202 201
F 53 53 51 51 52 &2 S0, %0 206 206
G Lt L7 k2 42 36 W 45 W6 1 175
H 52 &2 65 ob S 5h 56 56 227 227 .
I LYY 5 55 61 61 52 52 226 225
J . 50 5 - 5 50 .20 201
K 52 52 ' 51 51 207 207
L L9 LS L5 45 50 = 50 50 154 194
M () () ¢ )Y{ ) 183 183




Qie -

‘(DCA Cénter) First Tryout Period Second Tryout Period Total Scores.

Controllers OA OB vy B’ UPR CPR ffﬁ
UPR CPR UPR CPR UPR GPR  UPR CPFR '
A 65 65 52 52 56 56 50 S0 223 223
B 56 S0 57 57 53 53 50 S0 210 210
C 2 52 50 50 &8y Sk 50 50 206 206
D S0 S 5 5 S50 50 50 50 200 200
B 53 53 e L9 S0 50 50 50 202 202
F 47 W7 51 51 53 53 50 50 201 201°
G 55 55 65 62 5B 58 50 5o 228 225
I b, sS4 51 51 5 5 50 50 205 205
1 50 50 S Y { 50 50 212 212
J 60 60 55 =% 50 50 6 63 231 228
i 4 50 50 60 £9 SO 50 50 50 210 209 .
L SO B0 49 L% 61 87 5 5 215 216
1 L9 49 S0 50 50 50 50 50 199 199
N 51 51 S 5 7% T 50 50 226 222
) SO 50 50 59 50 50 51 51 201 201
P L9 L$ 38 43 50 =0 50 50 187 192
Q sh 54 82 52 51 El 50 50 207 207
R L Ly L6 L6 50 50 50 50 1% 1%
S 4 49 & 64 50 o 50 50 213 213
T 56 5 53 53 S0 50 50 50 2wy 2Cy
1] 51 51 60 60 50 50 50 50 .21 211
v 50 S0 k9 49 S50 50 56. 56 205 205

*An additional pair of completed Performance Record forms wers obtal.ed
for Cantroller I. The scores in DU's OA' and OB’ column are repeats uof
his earlier scores and were used in the calculation of the test-—retrst
reliability only.

Scores in red are adjusted totals; i.e., the sun of the available scores
+ thelr mean times the mmber of omitted scores.

Jcores in green or in parenthesis were assisned by the same observers.
For example, the Group A seniors observing Controller A in the Chicago
center in the {irst and second tryout period were the same nen - as were
the seniors in Group B in this case. Only independent cases were used
for the calculation of the reliability coefficients. Scores were paired
in the following manner: .

Observer-Observer Test-Retast
oA - OB oA - o4’
0A’ - 0B’ oA - o8'
OB - OA'
oB - 0B’
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: SIHMARY OF TRYOUT DATA II.

HMeasurss of On~the~Jfob Proficiency

cn = Chief's Ratings (1=l, 2+3, 3=2, L=1, 5=0)
= Last Official Civil Service Rating (E=h, VG=3, G=2, F»1, Um0}

LSQ Last Quarterly Civil Servlice Rating

NCSQ = Next~to—-Last Quarterly Civil Service Rating

SCS = Sum of Civil Service Hatings
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SUILIARY OF TRYOUT DATA _II_L

Statistical Treatment of Tryout Regults
(See legend, Tables I and IT)

——

Variables n Heait of O Viac. 1 Hean of o Var. 2 b
1 2 Var, 1 Var. 2
ICPR  vs. 0Cs Lo 21}4.23 21.45 2.8 .59 .31
. ICPR  vs. SeS L2 213.69 21.13 6.99 1.58 A7
JCPR  vs. CR L2 213.69 21.13 2.5 . L2l
(e He)iabllity, CPR)
CA, Q& vs. 0B, OB 80 53.L3 6.73 52.35 6,145 42
(o-C REIiabllltf, UPR\
CA, QA wvs. OB, OB &) 53.585 B.OT 52,05 5.2 ete
{T-R Reliability, GPR)
0A, OB vs. CA' OB’ 155 53.27 - 7.03 52.75 5.38 .22
(T-R Reliability, UPR“
OA, OB vs. OA' OB 155 53.92 10.64L 53.03% 6.79 W20

e
¥Gorrelation corrected for a 1 year period of obsexvaticns for the Performpance Re‘e--_gi
using CPR scores. No infomsation is available regarding the reliability of the . W
other variables. CLER

Y »}3
'”*Correlations corracted Spearman-Brown formula) to wharn the relisoiiity would be’
expected to be if the tryout pericd were extended to 217 watches (estimated no. -

of watches worked PET Year).
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