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Division of Antbropology and Payshology
Committee on Aviation Paychology
Pelruary 14, 1949 " f:f
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Civil Aeropautics Administration
1 Room 5217, Commerces Building

Washington 25, D. C.
Dear Dr. Brimhalls

., The stteched report, entitled Ihs Devglovmest of & Ereeedurs for
A. Fegay, Is aubnittadhytho e r Payobology with

¥ the recommendation that it be included in the series of Technlcal Re~
2 ports of the Division of Research, Civil Aeronautics Administration.

It 1s generally recognized that the air traffic control system

is a mjor factor in determining the affectiveness of commercial

aviation. Ths effloiency with which the ocurrent air traffic control

system 1s opersted is largely dependent upon the ability, skill and

attitudes of air traffic control persomnel, It seoms likely that this
will contimue tc be the case for some time to come, Por this reason,
it seems highly appropriate to center attention upon research designed

to eliminate factors which may interfere witl 0ptin1 day-to-day per-

formance of such personnel.

The investigation deacribed in the attached report, referring to
the wark of the controller, represents a atep in this direotion, While
the results seem promising, more 1s needed in the way of ressarch on the
Job of controller, and the inveatigation should be extended to include
personnel engaged on other air traffic control jobs, Plans have been

. made to do a0, and work in this area will be extended as rapidly as ad~
ditional funds become available for this purpose.

Cordially youra,

Wb

MSVimaf Morris 8, Viteles, Chairman
Committes on Aviation Psychology
Hational Research Counoll
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As the nuzber and spsed of trenmsport and other airersit flying
the airways of this country incrsase the demands on treffic comtrel - 7ip.

- personnel mount rapidly, While developments in the fleld of onginlwiﬂ

ard electronics may eventually decrease the importance of the human ;‘%,__
element in air traffic control, the ability, akill and attitudes of oom- U
trollers amni assoclated por-mmel still represent important factors in ..
the maintenance of flight schedules and in the prevention of avigtion

acoidents.

At the request of the Civil Aeronautics Administration ressarch has
been undertaken on the development of procedures for evaluating the pro-
floiency of air traffic control persomnel., Sush prooedures oan be put
to practical use in ensuring oplimal performance of peracnnel in the
operation of the current air traffic control system.

The present report describes the preliminary steps taken in the
development of improved procedurss for the evaluation of proﬂuim
in one job in the air traffic control system; vis.,

Yroller. An extensive job analysis ham led to the forsulation
perimental procedures for the svaluation of proficiency which are no'
ready for fleld test and validation. Arrangements have been made for
such a fleld test which should yileld a final instrument suitable for
day~to=~day uss in air traffic control centers, In sdditionm, Gmidw-
ativn is being glven to the extemsion of resesrch to cover otbu' john
in the air tra.ffic control aystem,

The investigation described in this report was conducted under the - .
suspioces of the Committee on Aviation Paychology by the American Insti~
tute for Research, It grew, in part, out of work done previocusly upder Sty
the direotion of Dr, L, Dewey Anderson, Consultant to the Civil Aeronautias .0*"
Administration, who also cooperatsd in this investigation, The project ‘
was oarried out under the general direction of Dr, John C, Flanggsn, and
under the lmmediate supervision of Mr., John A, Kagay, in eooplrat:lon with
Dr, Thomas Gordon, and invelved the close cooperation of Civil llromtw
Administration personnel as listed in the Acknowledgments of the suthor oa»g
page vil of this repoxt, ;

Ji

Morris S. Viteles, Chairman
February 9, 1949 Committee on Aviation Peychology
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5 Ap the mmber and spesd of transport end other alrermalt flying SRR X
: the alrways of this country lncresse the demands on traffic control -
personnel mount rapldly. While developments in the fleld of engimeering )
. and electronics may eventually decreass the lmportance of the human
A element in air traffic control, the ability, akill and attitudes of con-
. trollers and assoclated personnel still represent lmportant factors in
the maintenance of flight schedules and in the preventlon of aviation
accidents. .

At the request of the Clvil Aeronautics Administration research has
been undertaken on the development of procedures for evaluating the pro-
ficlency of air traffic control personnel. BSuch procedures oan be put
to practical use in emsuring optimal performance of persormel in the
operation of the current alr traffic control system.

The present report describes the preliminary stepa taken in the
development of improved proceduras for the evaluation of proflolency
in ons job in the air traffic control system; vis., gg;_jggggig;%gg—
Iroller. An extensive job analysis hap led to the formulation of ex-
perimental procedures for the evaluation of proficisncy which are now
ready for field test and validation. Arrangements have besn mads for
such a field test which should yleld a final instrument suitable for
day-to~day use in alr traffic control centers, In addition, consider-

ation 1s being given to the extension of resesrch to cover othar Joba
in the air traffio control system,

The investigatlion described in this report was conducted under the
auspices of the Committee on Aviation Psychology by the American Inati~ AR,
tute for Remearch, It grew, in part, out of work done previocusly under U
the direction of Dr, 1, Dewey Anderson, Consultant to the Civil Aeronautics iE
Adminiatration, who also cooperated ln this investigation., The project A
was carried out under the general direction of Dr, John C, Flanagan, and
under the immediate supervision of Mr, John A, Hagay, in cooperation with
Dr. Thomas Gordon, and involved the close cooperation of Civil Aeronautics
Adninistration personnasl as listed in the Acknowledgments of ths author on E

page vil of thlp I‘tho ‘ :LR

; Morris S, Viteles, Chalrman | &
T February 9, 1949 Committes on Aviation Psychology G
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The original planning of the survey deseribed in this report was
£ done by Dr. John C. Flanagan, in ccoperation with Dr, Morris S. Viteles,
: Dr. Dean R, Brimhall, Dr., L. Dewey Anderson, and lir, Thomas Gordon. The .
entire project was corﬂmted wnder the guldance of Dr, Flanagan and Mr,
o Gordon, both of whom gave generously of their time in apsisting the
_ writer, Practically all the members of the Aviation Branch of the
American Institute for Research, professional) and clerical, contributed
in pome way to the completion of the project. Specific mention should
be made of the efforte of Dorothy L. Berger, whose asalstance in the
dlater stages of the study was invalusble, and to Jolm D, Myers, who
devoted considerable time to the data collecting pheses,
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The investigators were particularly impressed throughout the course
of the resezrch by the splendid spirit of cooperction evidenced hy Civil
Aeronautica Administration personnel at all the installations visited.
Speciael mention 1s also made of the intereat srxl patience displayed by
lir. George S. Porter, Chlef Controller at the Pittaburgh center, and
the members of his organization, who were the recipients of freqmnt];
repeated visits by research persomnel beocsuse of their convenient
proxdmity.
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Finally, n.clmouledgmentsaredmtoﬂw ouingasrm‘bica.l
. specialists who collected the basic data of the study and again to
- Dr. Dean R, Brimhall and to Mr. L. L. Kullenbwrg, and the others of

o

- their staffs, through whose efforts the eervices of the specilalists
) were obtained,
R. H, Bell 3rd Reglon
J. H. Firebaugh Tth Region 3
H. V. Fox Lth m ”?"{E%-
J. T. Ragodale 2nd Reglon e
J. A. Toonsy lst Reglon 43;;
D, Ro mtney 6".’-h wm - EE;*E"
g
A }F"%
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L
Fi ’:
Jolm A. Ragay »L{*
! Projeat Director F
& January 1949 American Institute for Reseerch
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The purpose of this study was to develop a procedure for evalusting the
proficiency of eir route traffic controllars. As s logicsl first step, the
axisting measures of proficiency available in Civil Aarunautics Administration
files were examined. This examinatiun revealed that Civil Service ratings
fail to discriminate adequately among employees; there wers also indicationa
of helo effect. Other records were too incomplete or insuff{iciently uniform
to provide data upon which to produce conclusive findings with respect to
curreritly used proficiency measures.

It was then necessary to select a method for the analysis of the job
under study., Three general approaches to job analysis were considered;

(1) Analyses of the worker on the job
{2) Analyses of the job requirements
(3) Analyses of the worker requirements

An getivity analysis of the controller's Job was undertilen a3 an exploratory
first step to determine the usefulneas of such a technique as an indicator of
the relative importance of the variousz job compoments in terss of the time
devoted to them. Observations were made of the setivity of controllers during

three watches at two centers. A total of 7397 such vbeervations vae made at &

15-gecond intervals. Watch 2, (0800-1600) was thoe” bmiest period and controle
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lers had less time for 3scaenning the board and talking with thoir sasociates

in JFR than in YFR weather. The amount of time spemt on the interphone (the o

task vhich occuples most of the controller's time regardleas of watch or
wogther) alsc increased in Watch 2 and in IFR weather. Indications of the
operation of f{atigue were slso present in the data. It wns concluded that
altheygh the activity analysis gave the observable job components and a better
understanding of the job to the 1lnvestigetors, other job analysis methods would
betier serve the primary purpose of the present project.

The job analysis method chosen for the main study was the eritical mquiro-ir

ment approach. It was felt that this method wuld provide data most readily
adaptable to the construction of an evaluation procedure, becauso: (1) 4its end
product is the statement of the abilities, characteristics, and skills that are
critical to success in the activity; (2) these requirements are atated in
behavioral terms.

The critical requirements of the job were determined by applying the
critical incident technique. Aeronautical speclalists of the Civil Aeronautics
Aduiniastraetion were sssigned to the American Institute for Research to act as
interviewers and covered a subatantial portion of the control towers, ceanters,
and communications statioma throughout the continental Umited States during
the collection of incidents. These incldents were reports of the specific

behaviors of controllers that were responsible for their having been considered g

especially effective or ineffective at the job. Each individugl behavior was

then classified under the job area in which it had ocourred. Critical require- -

ments were then formmilated to cover the combined groupe of behaviors. The
critical requirements were the behavioral statements of what controllers had
been observed to do on the job that made for excellent or failing performance.

During the collection of ingidenta, data wers obtained in addition to
the descriptlon of the behavior. Reported criticel behaviors occurred most

frequently during the winter months and during IFR weather. There were some




izﬂicntiom that theﬁq.\ancy of :anidonta in the "Aiding Atreraft in
Tmuh]s“ammrbeontofpmportiontothomimportmceofthatmak
due to a tandency- of interviewees to recall spectacular events more readily.
© - Dorroborating the activity anelysis, the watch showing the highest frequency

was Watch 2, and the hours showing the highest frequencies ware the first .
andluthomso:fﬂnthmntdms (except the first hour of the secomd
watch). ‘ .

A procedure for evaluating the proficlency of air route tmffic
controllers was developed. The same frameworic of 10 mein and 47 sub-
categories that had been used in the analyses of the incidents was util-

ized in assembling 313 speclific check items. -The items consist of state~
ments of critical behaviors, effective and ineffective, stated with a degres
of specificity that would enable the observer to sasily recogmize them and

yet stated generally anocugh to encompass all the behaviors classified under
their reapective headings, Effective and ineffective behaviors are listed
aide by side. A tentative fom of "The Check List of Critical Requirements
for the Evaluation of Alr. Ruuﬁo tmﬂ'ic Controliers® is included in the report.

It h planned t.‘nat p{npmt:iom of mntrallera by rating officials will
.. be @made throughout the: reting period and when gritical bshaviors are noted,
'Jhpytlll mﬁﬂh;thnliathoappmpmminofthechockm&;
L. A additional form will be provided during a spypplementary phase of this -
research. m:ta will be & one-page form. upon which the obteervations of the .
check list can be sumarised und an over-all proficiency score calculated.
- It is also planned, in this second phase of the project, to determine, with.
- the elp of controllers and supervisory. personngl, which effective statements
S indi te outatanding performance and which indicate sstisfactory porfommoo
~_an the job. muedemofwectiwmawinhetakenintoaccmmtby
migrﬁn{: additional mig,bt. to the statenents of outstanding job behaviar.
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I. INFRODUCTION

The present, systen of controlling air traffic in the United States

i3 umlerpoing constant change. MNew electromic devices have been devele o ’f‘%
oped or are in thie process of developwent that will ultimately insure B "'ﬁﬁgr
the safe flight of the rapidly-increasing fleets of private, camercial, cEw

and military aircraft regardless of weather conditions or crovaded air-
lanes. In the interin, howver, Lefore the ncarly ccmplete mechaniza-
tion of air traffic control 1s realized, there is a pressing meed for

job information on the individuals who carry out these responsible CuE
duties. As new _w®iiiods of contxrol and new personnel practices are R
introduced during tie Atransition period” batween the present system ="
and automatic control, what mll their effect be upon the praficiency e
of air traffic personnel? This report is an account of an attempt oL
to provide a measure of the proficiency of control personnel, a means ST
of determiningy the dagree to which they meet the requireomeants for safe el
.and effective coutrol of alr traffic. , ¥
In Lay of 1518, the American Institute for Research, at the 3
request of the Assistant for Resesarch 1o the Administrator of the . -2
Civil Aeronautica Administration and the Chairman of the Camnittee i
on Aviation Psychology, sutmitted a proposal to the National Research i
Council Committee on Aviation Psychology to conduct research in the i

field of Air Traffic Control. The purpose of the research as stated _ "

in the proposal was to develop "... criterion measwres of proficlent L3
alr traffic control and camunication through job analysis techniques 'y
«ss", and wag intended as a starting point for further research in
the area of selection, training, equipment design, or fatigue. i
A
Ains end Scope of the Present Project e
3,
ol
Early in the course of the research, it was decided to limit the Ny
present study to a conaideration of oms specific job in air treffic S
contral, that of air route iraffic controller. It was believed that
an intensive survey of the requirements of onse impartant activity i
would better serve the needs of the Civil Asronautics Administration £33
thén & more general study of several. y
The first objective of the stuly was the choice of a method of e
Job analysis that would be hest suited for providing data for the s
constructian of a criterion measure of proficiency. An examination of Ve
the records of the proficliency of alr route controllers already avail- %
able in Civil Aervnautics Administration files was undertaken to de—- T
termine the adequacy of the present methods. A survey of the litera~ 5
ture on job analysis methods was completed and an exploratory study )
which was designed to test the applicability of ons of the reported R
methods to the problem wndsr atudy was dons. i
-
The next cbjective of the study, after the consideration of the gy
already existing neaswres was a direct exeamination of the job aimed b
at the develomment of new procedures. A tachnique for determining e



" the job of air route traffic controlier,

' EE;!- 1*!?’4'
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thaaiticalrequmtsofthajobuinilartothatmadinoﬂmmmh

pmjactacaﬂm%dbyﬂmﬁméﬂcanlmt&i ute for Résearch was t.o
This process mas dealgned to

dataminathmraqdmntsorthajobﬂmtmcnticalinﬂmmf

that the possesgion or lack of them malkes the difference betwsen safs,

effectiva controllers and those whose job behavior results in hazards

to aafe flipght.

The final objective of the ﬂtﬂym the construction of an evalum~ -
tion procedure based upon the eritical requirements for effestive cone
trollers. It is believed that the procedurs developed will provide a
nore objective means for determining the sffectiveness of controllers
than does the rating device used at present and will provids a tool for
determining the effect of the Introduction of new porsonmel practices -
or equirment upon controller proficiency. ‘A latsr report will ineluwde = -
the results of a supplementary study to be conducted early in 1549, in
. which the procedurs developed ini the present proje¢t will be subjectad
to field tryouts, subssquent revisien, and its reliability determined. =

TI. FINDIIGS 1N TIE LITERATCRE
_ Aims

Defore the atart of the study of the air route traffic controlleris
Job, 1i wa= necessary to consider the available job analysis methods and
. to choose the oane vhich seemad most sultable. The work of the air routs
truffic centroller makes unusual demands upon the anslyst since much of
the important activity of the comtroller iz non-observable and must be
inferred from the results of his sctions. Ths fact that no clear-cut
sequance of operaticns exists in the controllsr's jJob raised additional
difficulties. Although the controller diretts the course and altltude
flomn by the alreraft from departure point to destination, he nxy be
callad upon to perform any function of his job at any time. Before -
declding upon any one method for studying a job of this nature, a survey
of pertinent job analysis methods was made,

Analysis of the ..orker on the Job .

There are three approaches commonly used in the analysia af jobs.
The analysis may be approached by studying the worker on the job, by
analyzing the demands of the task apart fron the worker, and by anelysz—
ing the worker in terms of the traits required to perform the task
succensfully. The most camonly used method necessitates actual par-
ticipation by the analyst in the setivity under study or actual cbescrva-
" tion of tho workers employed on the task. An analysis of the operstions

-~
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perfdmod, a list of the machines used, and the condi
the task must be performed are included. The time taken by a worker

# oy S g
i ey Tneg @

to perform a single activity and analyses of the motions he uses in s
perforning that activity are also included in sn analysis of the B
worker at the task. Studdes of the typs done by Barnes and Lundel? R
in which various manual tasks were in terms of performance e |
tine and motions used exsmplify two of the methods which study the gt
warker on the job. A third method which studles the worker on the oy
job, analyzes the job as a whols instead of breaking it d into Ve

v

e
AT, ;

elenents based on the theory thet the pattern of the Job and its ‘ b

wnique quality are destroyed by snalysing its elsments. Studies in ;f;é,
whioch an actusl work situation is simlated, exeuplify this method. R
Job_Requirensnt Analyses . Ll B
i%

It is also possible to 2 job apart fran the worker at

the task. Charters ami Writlays illustrated this method by anelyz— T
ing jobs in terms of the different actiyities performed. Thelir
atudy, like that of Strong and Uhrd » involved the use of an SR
analysis of activitiss performed to study jobs of & non-manual BRI =
natwe. These investigaticne collected comprebensive lists of the Lo
duties performed by workers on ths job but made no attempt io de- v
ternine the relative importance of the variova activities in terms - ,;;_‘E;A
af their contribution to job success or failure. Vitelss'’ "Job e
Psychograph®, ancther method of analyszing the job apart from the -
worker at the task, involves getting the “mental abllity® require-
ments of the job from trained observers, LBy
A varjation of this is the quosticanaive method also described o

by Vita which invelves qubstiocning woriers on the Job concerning LA
traits or behaviors required by the task. Vitelss does not considar - N
the statements of workers concerning the traits and abdlity require- DR
mehts of a job to be accurate snouch for uss, however. Thorndike! GOE
dizcussed a study utilizing an interview technique in which persona _'1; R
harnes, R.. and Imdel, L.E. "Studies of [land lotion and
Ehytho Appearing in Factory Tork." Unlversity of Jcus Studies in oy
Eogineering, Yo. 12, 1933. S
3Charters, ‘.. and Wiitloy, I.B. of Secretarisl Duties N

and Traits. Baltiwore: ‘Allians and ' To., 1924, ook
trong, L.K. and Uhrbrock, R.S. Job i3 and the Curicuwlm. R4
Baltimore: iAlliems and Alkins Co., 1923, “iﬁ
5yiteles, M.5. Indusirial Psychology. New York: W.N. Hertom & i

Co., 1932, : T
bviteles, U.S., ibide B

R

TMhorndike, R.L. Air Forces Aviation W
Research Reports, Re 0. 3. UsS. Govermment ting ce,
Tastangtan, U.C., 19L7.
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naking the analysisi - by the: - 4re-pove:- sucoessfinl: than-
1s not determined, howsver; xad: P: tapralere: qupstions: the )
neass of this method.

Doth Shartls? and Chiselli and Irownl® indieate; the posmibility of,
anplyzing the worker in terms of the nscessary or gesiréd clikidcierisitics
of the pan who is successfu] at the job. points cut the valus
nation desired. dieither w.m&mmmm deei gned
to produce detalilad job analymns bat. rathasrito: cbiain: apeeialiised ’
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ralled oni Lo seal.  several ways of discovering what these 3ituations
are a4ve beem re~orted,  Charters and Iatley2 peport a stigy in which
“the vorkers toenselver were guestioned. The techiniques useu by Speelal
Studies and Stancards ection of the Persounel Classification Division
of the Civil bService Camission involve gquestionnaire studies in which
experts are requested to define the job and to discuss the factors
naking for differences in lewels of difficulty or responsibility. From
these data, job evalustions are drawmn up tdilch describe each of the
prade levels of the job and their requirenents. logan and ilallaceld
sugrest a conbination of activity analysis by the worker himself and
observation of the worker on the job for obtalning job descriptions in
detail,

Since the controller's job 18 not predaminately manual in nature,
a study of the motions used to perform the various tasks would not
yield the most meaningful results. Studying the job as a whole
would probably not be useful in spite of the realistic quality of
such a study because much of the controller's activity is not of the
type which can be organized into any sequence or order. An analysis
of the worker in terus of trait requirements shown by succesaful or
unsuccessful individuals is unable to explain why the succesaful
worker is more efficient than the less successful.

Sevaoral of the methods discussed appear to have value for the
presant study. In peneral, analyses of the job in which worksrs are
asked to report their own tasks, and the type in which experts and
those with a thorough knowledpe of the job are requested to report
the nature of the tasks amd the factors involved in satiafactory
performance of the task are both applicablea. The controller's Job
is a canplex cne and only those well-acquainted with it would be
able to provide inforuation concerning the situationa which the com-
troller pmeeots and the nethods he usas to solve the problens which
arise. Observations of the worker on the job provide partlal answers
to the question of what distingulshes geod ‘ram poor control and are
& necessary first step in the execution of the more discerning methods
which must be uscd in the study of complex activities.

The method chosen to study the job of air route traffic contrellers
had to be, for the purposes of this project, such that the data obtained
would readily lend thenselves to the construction of a procedure for
neasuring proficiency. llence, the prine requialte wes that the method
reveal the job activities that are important and in which gradations
of controller effectivensess occur.

.

3

]'hchart.ers, .3, and ‘hitley, I1.B., op. cit,

YHogan, R.L. and .allace, 1.C. MFinding Training Uaterial for
the Hard-to-Fill Job,* Personnel Administration, March 1943.
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An activity analysis of the troller's job based on the method

aswiyreportadbychristenmﬂmmhm“mmlmw'y
firatstaptodatominetheuaafu]muofamhatochniqueinindicat—
ing the relative inportance of the warious components of the Job in
terms of the amount of time devoted to them. At the tine this phase
of the study was started, it was believed that the job was sufficlently
*manual® to justify such an approach.

The Critical Requivement Approach

The data from which the measure of proficiency for air route
traffic controllsrs was ultimately constructed were critical
requirensnts of his job. First described by y this
approach to job analysis arrives at the Job requirements which are
critical for success in the activity. The deterxination of those
job requiremants which are really critical, which have repeatedly
been observed to make the differencs between success and fallure at
the job, has tremendous advantapms for the inwestigator whoee ainm is
to evaluate the worker’s proficismy, particularly reparding more
canplax activities where clear-cut oritarion ms, such as units
of production, are not availablas.

Even in relatively sinpls tasks, however, hundreds of specific
Job requirements may be discovered. These may vary fron
characteristica, the presence or absence of which would nake littla
difference in the effectiveness of the worker on the job, to those
80 cruoial to effective performance that their adeence results in the
worker's dismissal, or', as in the controller's job, in actual danger
to human life. Job requirensnts of the latter sort are the tyre
that the critical requiremsmt spprosch revedls, and proficisncy
measures based on such requirements will hawe the adwvantage of cover~
ing only imptortant aspects of the jJob %o the exclusion of irrelevant
detail. It is, therefomm, an econnxioul methad,

A compon failing of many job analysis techniques is that they
produce statements of job requiremsnts in terms of traits. When it
is said that a man nust be ®depsndabls® to perfora oertain work, the
problam of defining “dependsbility® beccames a separate task for each
individual corcerned with the results and there may be as many defini-
tions a3 there are individuals. The sams list of traits may also be
equally applicabls to several jobs., The need for stating required
abihtduainexp]icitandmnhimmi mg,mra.‘l.l.yr-cog-

nized than it has been in the past although the use of trait descriptions

is stil)] widespread. The critical requirensnt approach has the further

v
B
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advantage of stating requirements in behavioral terms, in statements
of exactly what individuals do that results in effective performance
on the job. The implications of the use of behavioral descriptions -
for proficlency measures are obvious, for two supervisors evaluating -
4 worker are nuch more lilely to acree when asked if he "reports for
work on time" than they are if asked if the worketr is "dependable¥,

As previously stated, the Job analyst, in studying a job that
is primarily non-nanuval, must discover all the situations with which
any individual engaged in the activity may be called upon to deal, '
whether or not the critical requirements provide adequate coverage
of all such situations is a function of the adequacy of the sampling
techniques used to obtain the data from which they are derived, and

the proper use of the method requires the use of a wide and represen—
tative sample.

A description of the specific techniques by which the critical
requirenents of alr routes traffic controllars ware determined follows
later in the raport.,

I1l. XETHODS AND PROCEDURES

'Bmﬁemral?hnoftheh-opct

The approach to the objectives of the project was divided into
two broad phases: (1} an examination of the existing measures of
controller proficiency; and (2) a direct exsmination of the job aimed -
at the development of new criteria.

Exsnination of the Existing Lleasures of Proficiency

Iatter of Authorization

A3 a necessary first step in the exscution of the first phase of
the study, a means of introdueing the project to thestraffic control
installations which were to ba visited by research persommel was ob-
tained from the Civil Asranautics idministration. It consisted of a
uimeographed lettar signed by the Assistant Administrator for Federal
Airways in which the project was described briefly and the cocperation
of the center, tower, and comaunications stations was salicited, The
lstter also provided identification for American Institute for Research
personnel and authorization for them to visit the control installations
throughout the regichs in the course of the research. The lstter is
reproduced in Appendix A.

Civil Service Ratings

During a field trip to the persomnel offices of the Firat Region
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‘the present rating device apparently fails to do a thorough job of

of the Civil Aeronautics Adninistration, the Civil Service efficiency - S
ratings of 1529 enploymses of all grades were obtained from the files. ‘
These were axauined to obtain an inpression regarding their adequacy

as measures af efficiency. Individuals are rmted on proups of items

selected from a4 1list of 31 and an over-all rating of "Excellent”, -

*Yery Oood%, ®"Qood¥, "Fair®, or "Unsatisfactory® is determined. The

items are in terms of traite, ("Dependsbility" for example) and carry

no guarantee of consistent interpretation among rating officials, That

ME

discriminating among employees is evidenced by the following distributions .

nu-m- rated "Exoellent” 2 | J . &
Number rated "Very Good® 861
. Nusber rated %good® 60
Number rated *Fair® 0
Ihmber rated "'Dnntiafactm-y' _2
| | 152

An examination of the iten-by-iten ratings of 21 CAP-6's, 8's and
9's employed in the air route traffic control division of the First Région
points to another inkdequacy of the presently-used rating method - that
of "halo effect®, The percent of the individuals of these grades rated
on Forn S with the sane symbols on all itens or with all the symbols the
sane ezsaept onc is.shown on Tabls 1. The tenxidncy for raters to rate all
itans simihr]_.g "to be particularly prewlant when assistant con- (
trollers {(CAF ‘s;mboingeulut.dmdthoniannoucaabhdrapin ‘
this practice as the higher rrades coane under the rater's considerations.

TABLE 1.

PERCENT,
Grade Center 1 Center 2 * ~ “Cénter 3 Center i,  Total
car-6. - 331 - 33.3 CoT %2 Tk L5.9
CAP-B ~ ©  13.8 P vl . 65.0 2.5 )
CAP-9 0 0 o~ - o "t o
e M, SR P - fﬂs
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Other avallable medsures were considered in the preliminary phase
of the study as possitle pomponents.of a compoalite criterion of com-
troller proficiency, "These¢ data were also obtained at the First Region
and are liated by type of measure and number of scorea as follows:

Type of Measure Rusber of Sqores
Performance Ratings 244,
Certification Examination Grades 52
Hours of Flying Time s
Years of Controller Experilence 41

The "Performance Ratings® obtained werw ratings of YHigh*, "Niddle*,
and "Low" made by senior controllers. The correlations ameng varicus
coabinations of the measures obtained are reported in Tublo 2,

Variables

IR ] At
'id-' A ke ]
" 2 =

Civil Service Ratings and Performance Ratings % 155 L
Civil Service Ratings apd Certification Examination .44 52 | Z‘%%
Performante Ratings and Certifioation Examination A9 52 1?4
Hours of Flying Time and Parformance Ratinge -0 244, .
Years of Controller Experience and Performance Rating - .19 241

In general the correlations found between the variables suggest a lack .
of relationship among the measures, particularly in visw of the faot that the - -
effect of oxtranom factors may well have inflated these coefficlemts, 4le 3
though it ia not definitely kmosn, it is quite possidle that the same individs ;;f
uals who made the Performance Rating alsc made the Civil Service Reting, i A
similar possibility exista with respect to ratings and certification exsmine~ .
tion scores, or st least there is a likelihood that the rater knew something ' .7
of the examination results and my have been inflvenced by them, The lask of .
relationship between flying experience and performance is a rather surprising - -
finding and is contrary to popularly-held belief, BSome degres of cwrrelation - o
bamtamofuporhncotnthejobndwfmmiotnmdot%
sany jole and this coefficient may be somewhat increased by the possible )
ocperation of blas in ratizgs favoring the "old wen® on the job. In view of -
the findings desoribed above, it was felt that these data did not offer &
very promising source for the construction of a composite ariterionm,
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are being takest to standardize treining procedures throughout the Civil
= Aeronautics Admiristreticn, at the time that this inwstipption wms -~ .. .
B condueted there was not sufficient wnifarndty anong the prooadures at. L L
s various centers to prowide usable infematien. R !
%&,L%'%;_ L m T K Cre ‘\

Records of- investipationscef ascidanta; mesr ecqidents, irregularities,
conflictions, and other errors are kept at the Control Center and called
"File Thirteen®:'~This practice, like the shandardizatiqn of .training
procedures, 1s comparatively new and has just begun to be followed syste-
matically in regléns other than the: firsts It wes felt that these re-
porta might be valuable in that they would provids job information in
the forth of &abéiptital &F controlles sryors.. However, these data

ware oo - at i vine 1to provide; anything oither than sup-
plementary infélésation.' 1w the New York Canter, for exampla, whem
the prastice of keeping such files originated, the controllers estimated
‘that only & small number, appraximately:1f12, of the reports concerned
At situat.ima mm xqunmibmty for the error lay wit.h air route
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‘This phille of %6 tobauroh: conatbied: of o Alne anplysis of the
ﬂhﬂu of .an air route traffic controllsr and ita method was based on a
of navigators' antivit.iea conducted by perschnel & ‘the Adrc mdical
_ 1&3&1 ths hetidd dffrere e e mevigitor study 4in
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obm'nu.qno W%ai Bade st 15-second intervels et the two oontﬂrae

" hesdphones or by means of a buzasr to be located pearby. However, inasmioh

artivities, Getailed sbuervatlona were made of tlﬁ'_cqﬁ‘-ﬁ_‘jﬁ :

S the cuntpyliers”
Lo Tlecs il the Piiteburgh center at approximately .neesimete intervals.

cais wes kepl up Tir aeut"aL raars until a polint was reached where no new
autivity betame afparsut: Thla 1ist of eontroller activities wus them .

ahqclm& for oonplpunul of c-:rvnrage by.sesveral contrellers, chiefs, a:mi‘ g AN
nn‘lor’. and m‘lgad angord (j.pp.ndix B)}. The actual observations S Take
of the controllers for this a uay were retorded on a form based upon thw N

resulting detailed task list. Attivities were olassified into four generel
hndia;u Manugl, Interphons, Visual and Verbal with several motivity breake
updsr each. (Appendix C), Observations were made at 1l5-second inter-
8, the obnﬂ)'var being prouﬂtod by the flashing of & red light sttached to
a ¢lip=board,

Observations were mede over a pericd of thrae watohea at the Cleveland
and Washington osnter. New eguipment was in use at sach of these centera.
The cbpervar sat st the bide of the comntroller being cbserved and plugged his
hesdset into the controller’s interphons ecuneotion. The nature of the study
was sxplained to the controller;-hs wae assured that his work was not being
evalusted; end he was ‘abked to contipue at his job as though the cbserver wers -
not thers, It was the bdellef of the obssrvers that the comtrollers in general - =
underttood and ¢omplied with the latter request and that the pattern of ao- . . -
' tivities racordsd was not -pignifinantly altered by the presente of the ob- g
server. " In addftion, at the' wtart of each hour, the controller was ssked i
“whitthor the weather conditicns prevailing in his sector were VPR, IFk or . BIRE
Margingl, Rath time ‘the red signal light oame on, the ohserver recorded the -
controller's activity at the appropriate placa on the form, A tota)l of 7397 -°

deraat it O R ,“‘ - RSN 'ﬂ‘.‘l'r“ :":—,"4
sty S pan sl i L e e e S e

St

Talliea were wade of 'the total number of observations for sach cf the.
-.1isted tasks. First, all the cbasrvaticns for the first hour of each watsh

Iy

observed, the mcond third end remaining hours through the eighth wers At -%,
to‘bnllad and lvuraged giving s compusite elght=hour period based on the total - 3,
. gumbar of obeervations. Next, the percent of time spent by controllers st - - &~
. various tasks during thres watihes st two centers was calculated, This break- ° Jé
“down was obtained to dotarnini ‘how time spent at the varlous aotivities varied. ! '_;‘g
" among watches and whether or ne" controllers at diffarent eenters tendsd to -4
spend similar amounts of time at the same activitles. It wae necsssary to- ?;j S

-restrict the calsulations to include only obeervations made under one typs \,
of weatbsr sopditions to eliminate the orfect of ﬂuotuntion: in wegthar upon . &

" I9rpe interval timing devits wes construoted fm an electric clock, The
sweep sedond hand was utilized as a scntast arm whioh made contaot with four
points set at squal imtervales aroumd the face, cowpleting a olrcult al each
contaot through a bell transformer and llghting the aix-volt lamp attached l
to the observer's clip-board The possibility was considered of using auditory
atimull, such as having the observar prowpted by a signal transmitted through

~.as it weg necessary for the obsarver to wear & hesdwet to monitor and interpret.; =
_the gontreller's interphone activities, afid inmamuch as lncomaing calls to the . 4
+ center .were pravaded by a buzzer signal, it was desided ‘that the vinual oignll
tc . the obmerver was the only practiasl method

A
S L L. B
B -

= A _ o _ . T LN 711 27 A :'_7



cbservations were made under VFR weather conditions, 1123 (15,1a3K) tﬁdor i
- Narginal, and 1730 (23,39%) under IFR,. A llqu brn'l:doﬂn was c
on the obssrvations mads during.sech of the thres watohas uitnoufraiiﬂ %
to penter ¢r weather. [Finally, ihs Ohlﬂﬂg\tiﬂnl Bade du.rmj thp %btpi

i

‘> 6: matohes were broken down to 2 helf-day periods For eomparl ‘of ‘the" ﬁlﬁ %

cant of time spent by controllers at.various tuiiv}tiop during the Plrst edd -
" of the total 7397 obeervations and the sec

i

31:&1@3& | - ' ' T Te ) lan wl g LYo f

(IR & R N

. For purposes of wimplicitw, she stilvittes observed wpre graup.u ‘:l;no i

~ major categories were Munusl sctiyitles, Intarphope ertivities, V

- tivities and Verbel activitiess in sddition to thess pategordes, Mikcel- 1
laneous and Mhﬂ wors alsc uaed,  The analysis of the compasity elg §
bour period {Figure 1) shows shat Wumwlr 12 perrant of. the
time was spent on smnusl activities, 29 parosni on interphone.antivities, 18 .
on visusl, 18 on verbal tommunicsticn with assceiates, 8 percent on migesls
laneous actlivities and 15 percent on inaetiviiy. The issuanee. of nlnrma
_ocoupies most of the controller's time undw She MM gonlral le
interphons activities,» .

sscunts of time that controllers at two_ centars_ at various ;Qtivttm, )

activity whioh increases slightly ,fpna Yatoh g;.rdu;h Watoh 3, The lmrtf

. consistent relaticnships betwsen the centers fiﬁ devfored to uthir -

tivities suggests that the job "of oontro’.[iing trafrio ip %:,1

at these two centars despite the fact that lw:: dpm used ¥ "BUEB

and that observaticns were made dyring the sgee

each, It further suggests that before my agnqingx telunt oan be ﬁfc

regarding ths distribution of sn "gver P‘—“L&‘”' thi mrtrﬂw 110 4
pcriod, a mush huor population mt. bo 16& N ' wz X

Figuro 3 1¢turu Y braakdm of all the %ﬂntfuﬁi W w

_the watches during which they were ade. These-data inclule the observer -

""tions made at both centers during all weathsr conditions, Whan tbe per-

© cent of time spent during each watah on -eash;activity was Qﬂlgw.gp L

‘small differences.appeared. Twelve persent of .the t.j.m wAs spent on ; i

~Interphone sctivity increased from .12 percent dn Watoh i to 38 and 37
“-percent on Watches 2-and 3, respectively. R;m;l ..ct\ivity incregsed

~wecond half of mn average watih, -The data £ tht mr. wg ?ﬁ
_ " ‘ o ’

: four major categories which : <o)y deseribed their. mm'm-ai ?g - '

An examination of Figure 2 revesls practically no oonlinhnh‘y W igi
The only activity which veries in ihe asme directichi at both Senters ‘s visuel -

t‘har ‘Ponditions’ l"é N

manual ectivity during Wateh 1, 9 percent-during 2 and 13 during 3. . Q ‘? -

t.ha time devoted to the various t‘.ho VER conditions were n‘hnﬁn !ai‘ th;i_ ;
mlyaia. Observations made under all thrse weather conditioms, VER, I, -
and ¥arginal, were totalled, averaged, and the perfent distribution of t&m

_. among the varioua activities caloulated for esch type. m; 4544 (61,2087

.-‘:-\;.a-. .-»ai‘l'ﬁ' L

o T

-

ey o

" mede due to the varlability of quch partent. dAfférent centers, dﬁ*iﬁ

FWUB 2“5 ]

s ¥ir

B fditor's note: Broad geraralisatigns, wuouhrly wm lﬁ.éi.ﬂ.e M
27 . 1o parcentage of tine spent in vudm aCtivities iﬁ ‘should pot, of counrpe; Be: . -

different watohes, and under various nathor wﬁitian:, is indisated iﬁx Yol ;
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FIGUEE 2.

v TIME_AMALYSIS OF CONTROLLER ACTIVITIES
o Average Percent of Time Spent on Job Components by 6 Controllers
During 6 Watclies at 2 Centers Combined into an § Hour Period
{' e Based on 7397 Observations at 15 Second ntervals by 2 Observers
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1e Percent of Time Spant on Job Components by & Controllsrs During 6 katches at 2 G
ombined into 2 Four Hour Periods Representing tie lst and 2nd Half of a Composite Mt
Based aon 7397 Obﬁemt.ions et 15 Second Intervals
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Verbal camunication decreased from approximately 20 percent on .

= dWatches 1 and 2 to 13 percent on Match 3, Uiscellanscus activities,
RS which included several minor activities with very low frequencies,

s decreased from 16 percent on Watch 1 to |, and 5 parcent on Watches 2

i and 3. Inactivity deoreased frum 25 percent on Watch 1 to 10 and 11 e s

o percent on Jatches 2 and 3. .

In the analysis of activities in terms of VFR,*® 'brginul cnd IFR»
weather, it was found that manual activities decreased fram 12 pesrcent
of the total in VFR and liarginal to ¢ percent in IFR westher. Inter-
phone activity increased fram 23 to 36 to L1 percent of activity under -
the three weather conditions. Visual activities occupled gpproximately T
17 percent of the controller's time in IFR and VFR weather and 23 per- .
cent during llarginal weather. Verbal cammunication remained approxi-
mulyuwmmmumaammuwmammmd
that aoccial camunication appeared 7 percent of the time in VFR
weather and only 1 and 2 percent in Harginal amd poor weather. Job-
associated comurications incregsed from Y1 to 17 and 15 percent}
miscellaneous activities decreased fram 1l to 6 and | percent; ana

inactivity decreased fram 19 to 6 to 12 percent undsr the conditions
of VFR, Larginal, and IFR wsather.
The fifth breskdomn (Fipure 5) in terma of tinme spent on each

activity during the first and second halves of a canposite watch indi-

11 percent in the second half were spent in manual activity. During

the first half of the compoalts wmatch 33 percent of the controller's

time wes spent on interphone activity as opposed to 25 percent of the

tine during the second half of the watch.  Approxinately 18 percent of

the time vas spent on visual activitles during both halves of the

i ght~hour metch. Verbal commumication was approaximately the same for

both halves of the watoh. liscellaneous activities occupied 10 percent

of the first half of the watch and 6 percent of the second. Inactivity
1mnaaedrrm9pemantnfumtineduringthefirathalft-oezpemnt
during ths secand half of the watch. C= , -

L, Conclusions , o ) S -

From the first analysis of the time spent on each casponent regardlsss®
of center, weather or watch, it becosss appatent that the largest per—
contage of time 1s spent cm interphon® activity on this job. Visual
activity and verbal communication ooccupy second place in importance
according to time spent. Uamml activity is third and miscellansous
fourth. Insctivity camprises 15 percant of the time spent. It would,
therefore, appear that, in terms of time spent, intarphone activity
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£

would prove nigst, groﬁmble for studyin{r the job. Any proficiency kT s
£ 20) breskdown of Verbal Commmisation with Associates.
e *Sditorig Note: VFR denotes "Visual Flight Rules®; IFR denotes
£ © "Instrument Flight Rules.”
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+ monsure dedised veeds 14 %A inte consideration the tasks included - -

- under interphonge activily as s najor topic. The relative importance
of tne other act vities :pht be considered te {ollow the ordnr stated
above.

It might appear fron the analysis of the results that as the time
of day changes the need for certain iypes of setivity changus. For
instance, the workers spend on interphone activities about 1/3 as much
time durinp atch 1 as they spend on thése activities in either of the
other watches. This may be attributed, howaver, tc the fact that fatch
1 had only naau:ernmmnt"ﬁatclwai?thuﬂallofmnn@Jnl
and IFR weathdr with sage VFH. The variation smong centers previoualy
pointed out tndoubtedly affects this sitiation also. This significant
difference betmeen timeé spent on interphone activity in tatch ) and
in Fatch 3 18 a necessary consequence of the differing meather cond:l—-
tions in the two watchea.

Increases in visual activaty fram 15 percent in Vatch 1 to 21
percent in Watch 2 may also Le indicativé of the weather chanpes or
other factors. The worker was inactive 25 parcelgt. of the tine an
Fatch 1 in which the weather was [ood and only 10 perpent of the tioce
inﬁat.chea%imﬁ.?uﬁhthematharm variéd. Decausdé™ there wre
tines rhen it becaie @ fficult for the cbserver td tifférentiate between
"inactivity” and "scanning the board”, and neceasary for him to make
Judegments, the accuracy of the nmber of recordings in thaae catagories
may occasionally be questionable.

In an analysis of tiue spent at each activity during various types
of weather, it is amnrant. fran the data that interphons activity almost
doubles when the weatlier changes fran VFR to IFR. Visual activity
chanpes snwuyrmmwmgmmmumﬂtommm
at all fran VFR to TPR. Verbal camurication changes very littls
with the weather exv#pt that, as is to e expacted, ‘thettﬂﬂapexrt
in social canversation with associates dror# ‘¢onsidexably when instru-
ment conditions prevafl. Inactivity chanres ‘greatly between Marginal
and VFR weather—-theré is 3 times as much inactivity in good weather
as in Marginal ard in IFR weather sbout 2/3 as much as in VFR. This
would indicate, logioally enough, less activity in good weather than
in poor meather. This is 2 pogsible indication that scne changes
should be made in the length of the woridrng day. The difference between
the percents of time spent on interphone activity in the first and -
second halves of the camposite wmateh 1a sufficiently larpe that it can-
not reasonably be attributed to cliance. Similarly, a statistical test
of the difference betwesen the percent of ipactivity on the first and
second halves of the watch indicates that the difference is also larper
than could be expected if no resl difference existed., The great dif- .
ference between the inactiviiy categories during the halves of the
watches 15, of courae, partly dependent on the variations in interphone
activity. Hether the difforence is alzo partly the result of fatigue,
of errors due to saopling or sase other factor not readily discermible
is not kmovn. Generslizations should be nade cautiously s the composite
elght-hour period included observations of only two saples of each watch.
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. Very few of the job ccuponents are manual in nature; the job
s consists more of such non—observable activity as thinking, making
Judgments, visualising, ete., and 1t mas principally for this reason
that the activity analysis was not carried out at more centers.
Variations in the frequency of activitieas betmesn centers also supg-
pested that & much more extemsive sampling will be necessary to pro-
duce really conclusive findin-s. Although the activity analysis
provided a picture of cbseryable job companents and provided the
investipators with a better understanding of the job, it gave no
indications of effectivencas or ineffectivennss and it wzs decided
that other Jjob analysis nethods would better serve the lmnediate
purposes of the. present project. Bacause of the importance for . ' :
planning and policy purposes of this type of information derived ‘
fran such an activity analysis, it is reccumended that this study

be extended to include an sdequate sample ofstat.iona and weather

conditions,
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The "Critical Imimtifachnlqm‘ s 2 Eﬂmﬂ ,tor datariining

gl the critical meguiresents of an activity- oritieal require— ,
I ment, approach, it was first described by Flanagan<l rcporta of the

& research conducted in the Avlation Psychology Program but was first -
fornally named "The Critical Incident Techmique® in earlier American '
. Institute {or Research reports 22,23,

The method consiats of thie collsction and analysis of a suffi-
clent nuuber aof behavioral incidents dsmri.bi.ng sffective and inef-
fective job performzance to eover adequately all the oritical situations
with which the worler comes in cantact. Individuale who are in the best

R position to observe; i.d.,. those individuals who agtually work at the
activity or sho are intipataly asscciated with it, are asked %o report
R on the behavior of thelr associates in critical sdtuations. They are
RN asked to describe what the induvidual did in a amciric sltuation at
a specific tine that led to hi3 beinp considered either cutstandingly
effoctive or ineffective at ‘tw activity. Larpe numbers of those
SRR incidents are collected and analysad, and fran tais analysis, those
S patterns of behavicr that naks for auccess or failme on the job
enerpge. . , v

W QJT-‘M, J.C.y op. eit.

. Jashington, 1547,

k,, 23Prest-on, Harley 0., The Devel t of a Procedure for Evalua

g Officers in the United Stateés ALr Force, PiLtsburgh: The American I%&tute {
g Tor Research, 1940.
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" spscialist from each region to travel among the centers, towers, and

re el L R v o o
T L ﬂiﬁ‘?“ :?‘; Ve T
"'ul"“ 7
Critical inoaev v fe, e obladned o, tie individuoal irvercview,

Low JFOUR ALGrVLULG, e eXadination of records, or the written
yeetichparce.  f tde s, the 1ndiviaual aterview seencd to be the
wout appropriate e vioe for e An this gtudy.

Certain precautions nust be taken to insure that tie incidoents
obtuined will be usable and mll provide sound basic data fram which
to determine the critical reyuireuents. The tendency of interviawees
to interpret or cvaluate perforuange, to make sweening indictmenta or
broad reneraliszations .iust be overfeaw by tactful insistence an the
part of tlhie interviewer that tpey confine themselves to descriptions
at tiw behavioral level. The tendency of interviewess to report an
excess of very dramatic incidents may impair the representativeness L
of the wample. This danger can be hald to & minimum if care is taken . fag

to request the most revent incident that the interviewee can recall %
or to restrict his report to incidents which have occurred within a aE
- gpecified time limit. This has the additional advantages that such b o
descriptions will no doubt be recalled more accurately and in greater
detail. (ther less cammon trends in incident reporting which the CHRe
interviewer pust guard against are the tandency of the interviewss
to renort incidents which he has not cbserved at firsthand; to report PRaCE
incidents which are imnocuous, or "luke warm"*, about which he has no RO
definite conviction as to their effectiveness or ineffectivenass; or RS
to include a serics of separate behaviors in a single incident without B
indicating which is most significant in making tho performance critical. g

Collection of Critical Incidents

The collection of critical incidents for this study was scoan- ek
plished by the use of an intensive interviewing program covering all " ﬁ
seven Civil Aercnsutics Adninistration regions in the continental B

United States. The American Inatitute for Research was particularly SOCE
fortunate in being able to secure the services of one asromautical e

caxnmications stations of his region conducting oritical incident
interviews. The services of these men were secured through the

efforts of the Assistant to the Administrator for hesearch of the

Civil Aeropautics Adninistration. All the asronautical specialists
participating in the program had hao control experience at one tine

or another and since their job calls for trawml smong the installations
of theilr regions as “inspectors®, they were in an excellsnt position

to act as interviewers. It slhould be amphasizad here, however, that
during the interviewing phase, these men were acting as represantatives
of a private research organization and not in their official capacities.
They were assipned to the Anerican Inatitute for Hesearch on a sort of
“datached service® basis with their salaries and travel expenses pald

by the Civil Aeronautics Administration. Interviewses wers assured that
the motivea of the interviewer wers no. concerned with the evaluation of
the individual reporting the incidents or of those upon wham he reported,
but that the information collected would be used to develop more effective
means of evaluating the proficiency of controllers in pereral.
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The propram opened with a conference with the interviemers on
interviewing uethods, held in Pittsburgh on Septenber 21-22, and the
deadline for the return of the campleted lnterviews was set at
October 13, The circular letter requesting the assigmment of the
specialists to the program 1s reproduced in Appendix L,

Conference on Interviewlng ilethods )

AMms

e ——

The purposes of the conferante on interviewing nethods were: -
(1) to acquaint the asromauticel specialists with the objectives of the
research; (2} to enlist their cooperatiog and interest in the problemg
(3) to obtain their help in formulating plans on . the selsction of = =
interviewees and the formulation of interview questions; and (4) to .
familiarize them with the interviewing procodurce which have bowen found
most satisfactory for use in co:mectd.nn wish the eritical incix!ant
techidqzﬁ; B d L L *

Procedures

The first part of the progran was spent in a period of oriemtation
faor the spoclalists and included an explanation of the functiom of the
Anerican Institute for Ressarch, the history of the project, the objec-
tives of the study, the imadequacy of the present measwres of profi--
clency, am an explanation of the critical incident technique and its
1se in the present study. The partlcipation of the specialists in the
discusaion was encouraged at all times during the conferenca. . It is. .
believed that their interest was enhanced by their partieipation in: !
formulating e questions to be asked and their recamendatiohs os to -
who sho be arrroached as interviewses.  The criterda of a pood - -

inciden were discussed and practioa intamr:l.m morded playeds -
back, axd critieized.

Selection of I'ntgrﬂmoa

1

The selection of those individuals who were :to be spproachsd as inter-
viewees [or the collection of .critical incidents on controllers was made in
line with the suggestions of the specizlists. The bases upon which the spe-
clalista’ cholces rested were that the interviewers selected must be individ-
uuls who were familiar with the air route traffic controller's job and whose

2see appendix E, "Intervievera’ [hterinla.®



incidants illustrative of effective and ineffective control are listed helow
togather with the tentativs quotas of interviews to be conducted with eachy

Individuals to be Interviewed : Intervies Quots

1. Senior Alr Houte Traffic Controllers - . 8
2. Air Route Traffic Controllers

3. -Asaistant -Air ‘Route '!'nrfic Controa;lcrs

ho CAA Aircraft Communicators - CAF 7, 8, 9

f S. Alirline Operations Personnel |

;. 6. Airport Traffic Controllers - CAF 7, 8, 9

ST Y R L S

T- Chiaf and Assistant Chief Air Route Traffic
Controllers Y

T

o

£ Later in the course of the 1ntorvining program it bscame advisahle to

" . eliminats airline operstions personnel from the list of interviewses but
the specialists wers asked to make up the deficit in sdditionel interviews
from among the other groups.

_Intarviau Quastions

Tentative lists of questions deslgned to eliclit reports of both effec-
tive and ineffective controller beshavior from the interviewses wers of fered
to the speclalista for review and comment. It was felt that these men could
ajd in making the questions more meaningful to Air Traffic Control personnal
by suggesting changes in phrasing, suggesting better. criteria of sffective-
.neas or ipeffectiveness, etc. .

Differsnt questions were dawalopad for each of four types of interviewsa.

Senicr, assistant chisf, and chisef controllars were asksd 2 questions designed .
elicit. reports of effective -controller behaviar and L for ineffective in-

: ﬂ.dontao The "effective questions” were: .



1. If pramctions were entirely dependent upon your Jydgment of a pope .
troller's effectiveness, think of the man you would ramnd ® ,f,
for promotion and demcribe something he did in a specific situat
at a specific time that illustrates his afcht-iml!o -

In addition three "probing® questions were asked to obtain reports in
greater detall and to have the effectiveness or ineffectiveness of the be-
havior clsarly idsnt.it‘ied by the intsrviewse.

(a) What ware the circumstances svrromding the situation?
(b) What did the controller do? :
(c) What made the way he handled ths sitmtion outstanding?

2. HNow wlll you describve the last tima you observed a controller on
your watech do something that you felt was a particularly effsctive
plece of work. Describe the aituation in detail-

(a) What were the circumstances surrounding the situation?
{(b) What did ths controller do? )
(¢) What msde the way he handled the situation outstanding?

Examples of gge kinds of incldents obtained in response to the above
questions follow:

1. This controller was unable to got the attention of the controller
on the adjacent sector for coordination purposes. Afier several
attempta this controller left his sector and went over to ths ad-
jacent sector and noticed that the other controller was very bumy.
Insteed of demanding the sttention of this adjacent controller he -
locked over the traffic situation on this sector and figwred aub
a safe and ef ficlent altitude to clear the flight in question.
then got the attentlion of the othsr controllsr long enough te po&.ut ’
out coordination solution and received the othar controller's ap-
proval. Thia incident demenstrated this man's abllity to improve
the efficiancy of the entlre control center by his cooperativensss.

2, At during IFR weather three aircraft were holding on the
range station ewaiting their turn to land. Bach sircraft report-
ing to a different communication agency. GSevere icing exiated at -
at ths levels these aircraft wers holding snd one after the other
requested emergency appreach account icing. The controllsr gfter
recaiving these requests advised each aircraft to use same fre-
quency ard by doing this simultaneows instructions were given and
alrcraft directed to maintain 1000 foot separation in descent. All
three aircraft descended on the same course of ths range with ade-
quats separation and two wers again given holding instructions '
after reaching a level where no icing was reportsd and awaitsd thsir
turn to land. Alsrtness and ability to utilize exdsting communices -
tion channels provided a rapid answer to an emerpency situation.

251t 1abelioved that the inclusion in this report of ssmple incidents, from
which all meterials which might identify individusl oontrollers or imtllll—
has besn removed, is not a viclation of the oonrident.inl nature of the data.

Tag
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havicr from chiefs, asoistant chiefs, and seniors were:

]...

~ (b) what did the controller do?

.board showed a southbound at 10,000 appreoaching through which the

The questions designed to obtain reports of ineffective controller be~

1. Think of the last time that you falt it was imperative to assist a
controller because ycu felt that the situation was critical. I
would like you to give me all the details about thet situatiom.

{a) What were the circumstarces swurrounding the situation? '

(b) Exactly what did the controller do, or what wers you afraid he might
do?

(c)v What did you do that was Flif.fcmnt from what he did or might have
dona?

2. Think of the last controllar.wham you recowmended or would have
1iked to recammend for a *Minus” rating on any item of the Civil
Service Efficlency Hating Form. No doubt your jwdgment is based
on many observations of this individual in a mmber of situstions
but wa would like you to describe in detail]l one apecific situation
you obeerved in which he particularly warraoted a "Minus® mting.

!g; What were the circumstancss swrounding the sitystion? |
(el

What did the controller do?
mtmldhnnboonthnbutmotactingintmtnbmum? )

3. Think of the last controller whom you recommended for dun_ot.ion.
dismissal, or warning rating, or would have liked to recommend for
demotion, dismissal, or warning rating. Now will you think back
and describe the situstion you observed that was the "last straw”
in making you decids he should be demoted, dlamissad, or 1ssued a
warning rating?

(a) What were the circumstances surrounding the situation?
(t) ¥What did the controller do?
{c) What would bave besan the best way of acting in that. situation?

Qo Bocall the last instance thlt'you cbaarved a cpgtéollor do something
or start to do sosething that was responsible, at leasi in part, for
a confliction or near-sccident. Deascribe the situstion in detail.

(a) What were the circumstences surrcunding the aituation?
(c) What would have been the best way of lct.ing in that nituat«ion"
Sanpls Incidents I1lustrative of Reaponses

A northbound alreraft was npproachinp, at 11,000 enrcuts to ..
The pllot requested change in altitude Lo 7,000. The controller m—
ately approved 7,000 with nc restrictions on deascent. A glance at the

sireraft at 11,000 wanted descent on instruments. I had to grab the con-
troller's phone, told the cosmmunicator not to deliver the clearance jusat
lssued. Instructions were isaued to descend un & shuttle on the west

course of tha range to aveld the southbound at 10,000. This =or~

troller resigmed shortly after this, realizing his inability to do the
work safely.
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The contrcller reoceived a flipht plan from an sdjacent canter perthining:
to an aircraft opsrating through the area. The flight plan re-
ceived contained the correot route information and was posted corrsotly

on all the [light progress boards and indicated the correet routs. In
transmitting this information to the next adjacent centar the controller
gave the adjacent centsr incorrsct enroutes information, even though all
the flight progress strips on his board stated thw route correctly.” The
result was a traffic confliction within the adjecent center's area.

(a) This controller had issued s clearance ‘allowing an airersft to climb
through the altitude of an opposite direction alrcraft on a cturse vhere
lateral separation was not provided. This situation was recognised by we
at, once and clearances wers immediately ‘tsasuwed to avoid the - tis)
confliction. The problen was explained caréfully to' the controllsr ad
two practice problems were given immedistely to Whﬂ ‘the time
meedsd for an aititula’charife. It wes demonstrated by a computer and
llt}haaht.ifially how a éonu*onar ‘could dnbomina rﬁd t.ina ind htit.uh to
pormit altitode changdd.’

{b) The controller’ idvised that he understood this particular pu'obh.
Within 15 minutes after the firat ai.tuqf.ion which was’ autniuq dx-
plained as outlined abuve, the controller issued a second cle ‘tor
an aircraft to climb t.hrough the albit.udn of amt-hnr aircraft without
adequate separstion. -

(c) Tha controllsr shodld htva been able to determine whathsr or not the

- alrcraft were or were‘not within the required latituds oftime separation

required for aircraft to climb throtgh another! aircrnft'a lltitudu.

This incident congerns an over flight and a departure. Thu controller in
issuing instructichs to the departing aircraft sdvised Hiw L6 cHmbion the
south leg of the range to a spscified altitude, Lut neplscted to
advise what procedure to follow after reaching that tlt-itude This omis~ -
slon of instructions resulted in the pilot following m procedure different
from that the controllér had anticipated snd as a result the two departing
aircraft snd the southbound aircraft crossed the range atation two minutes .
apart at the same altitude. The controller did not isaus speoifioc instruoo-
tions in thle case and took too much for granted. In ordsr to adequately -
handle the situstion the clearance t¢ the outbound should hawve tontained

al) necessary instructions to climb and cross the range which would hawve
provided eithsr sltitode or time aseparation betwean the two aireraft.

The second grouping of interviewees for whom questions were developed ire

cluded CAA Aircraft Communicators, Airline Operations Personnel, and M.rport. :
Traffic Controllers. Pive questions comprissd the interview for this grgup, -
2 for effective incidents and 3 for imeffective. )

=ﬂ—tsl, '-_L

1. No doubt there hsve been circumstances in which an air route mi‘ﬂ.rol-
ler has done somethlng which you felt represented good cont.rol. ,
scribe the situation in detail- ‘
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2. Think 5% a -cecifi~ inclcent while you were vn ihe interphone, when
an air routs controller really expedited the flow of control infor-
nation due to ne sf“ectrivanesa of his interphone werk.

{a) What werm the circumstances surrounding the situation?
{b) What did the controller do?
(e¢) What was outstanding abcat ths way na scted in this incident?

Sanple_lncidenty =
- Thia controller recelved a position report on an aireraft at 5,000 fset T s
over terminal A and upon checking his board he found that he had no ad- e
vance information on this aircraft but that he had an air carrier ap- ' A3t
proaching the sme f1x also at 5,000. The controller immediately com- : . &
ferenced the tower, CAA Radio, and the air carrier radio and told atr SN
carrier radio to ocall their rlight tower and CAA radio to'call .other alr- i
craft and t0ld sll agshcles that he would stand by. The GAA Radio '~ A%
worked the itinsrant aircraft and the Comtroller instructad the pilot to e
reverse courss immediately By thet time the air carrier radio was in EA
contact with’their flight and the controller instructed him to descend SR

to LOOO feet immedilatBly. I think this controller really expedited the R,
flow of control information by the effectivensss of his interphone tech- j_m,;;;;a"
nique. s

. = ?‘& %

2. This controller was working a landing sequence under IFR conditions and o
I gave him a position report that army s0 and 30 was on the southsast o
course of this particular range at 9,000 feet. The controller issued a ¥

by

standard holding clearance for the ni.rcml‘i:° Upon delivering the clear-
ance the pilot advised me that he was not at 7,000 feet. I reportsd this
information to the controller and he immediately advised me to broadcast
an energency message for all aircraft below 7,000 feet to vacats the
southeast course of this rarge and he also advised me to ascertalin from
the pllot of this army aircraft why he was not maintaining his altituds.
Tha army aircraft reported thet he had engine trouble, had heard the
‘emorpency message and was requesting an immediate clearance to land from
7,000 feet. Since the traffic had already been advised to vacate tha -
approach course, this aircraft was clou'ad without delxy.

Questions used to obtain ineffective incidents frou tower, communications,
and airline operations personnel with examples of incidents recelved from, each:

1. No doubt there have been occasions during your work with air routa
traffic controllers in which a controller has done something which
in your opinion indicated poor ¢ontrol. Will you describe in ‘de~
tail the moet recent situstion of this sort? . \ :

(a) What ware the circusmatances surrounding the sitimt.ion‘? B T

{b) What did the controller do? o S

(c) What wotld have besn the best way of acting in that sitnation?




. 2. Now think of the last time an air routes comtroller did so@thiﬂc ine
s effective that irritated you. Describe the situation in detail.

a0 (a) What were ths circumstances surrounding the situation?
T [b) What did the controller do?
R {c) How would you have preferred that he actad in this situation?

3. Think of & specific ingident while you were on the ipterphone, when
an air route controller actually hindered the flow of control infor-
mation dus to the ineffectlveness of his interphone wark. '

{a) What were the circusstances ayrrounding the situation?
{b) What did the controller do?’
{e) What would have been the best way of acting in this situation?

I was lorking sporoach contyol under IFR conditfons t;.tih “peavy traffic.
This controller clearsd an imbound to the m s:mﬂ,aq .at the mini-

mm slititudg. This clearance. was isauad speraft was approx-
rx imataly forty 11.190 opt-foop the airportn sircraft in
st the mingmum altitude other sircraft nrp de onr he range sta-

tion. mwm airoraft, um ard departing. mgr&mu also delayed.

Toe cmtrol].qr .sould have clund this uirqi‘ntttj.n at’ tﬁaiprqplr altitude
- for; the saquence ard prevested sll of the mnhcgaurx 1Upo .
fhin ;:ontrollar told me to attupt to contact u'uy 80 md so at 11155.
I started calling this aircraft st 11:55 and sfter several calls I
heard this airorafi working apother atation one. miles.from my
station. I reported this information to t.h. £on ,rolm bat be did not
tell me to discontimue calling the aircraft. Kot knowing all of the
_particulars of why he wanted me to call the sirpraft,. I contined to
call until 12:15 et wiich time I reported to the, oantrollcr that I wan
atill unable to contact the aircraft. The eont,rnller n.dvl.aod ‘me to die-
contime caliing bscause he had obtained the information he nesded from
the other atation that had worked the aircraft.,,This irritatéed me be-
- cause he could haws relisved me of unnecesasry mork by. telling me to
d;mtimullhgusoonwham-tmmtmmwnmtﬁth
ths othar station.

This controller was working urder atress of huuy traffic in JFR weather
conditions. At ons time durlng this dey tle controller, apparently rat-
tlsd, started giving me nceg so rapidly that it was impossible to

copy. I was forced to ask fof so mary repeats that it required mors time
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£ than if he had given me tha clsarance slow encugh in the first place.
. This condition lasted abouk two hours befors. the controllsr realized that

_.
e
r b

1

" he was actually hindering the flow of traffic MOmtion through the in-
qftaet.ivnm c;? ur;i;om technique. -

s Six questions were pr-par.d tor cont.rollm, three for sffective incidsnts

F o ard three for ineffective. 7 L

1. If promotions were entirely dependent upon ybnr Judpnn-t of i con-
troller's effectivensas, tidnk of the man you would recommend first

B for promotion and describe samething he did in a specific situation

r
ran
5
h
#
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&, vl wora rie cirmoumsbances SUrriunclsg he s1tuation?
Vb, what gl the rtortrulles Jdo? ‘
ic) Mhel mere the way ne handlei the situation outstanding?

2. Now will yca describe the lsst time you observed a controller on
your watch i~ something that you felt was = particullrly ef tactive
plecs of work. Oescribe the situation in detatl

(@, What were the circumstances surrounding the situation?
(b} What i1 the controller do?
(¢) What made the way he handled the situation outatanding?

3. Think of the contreller mhom you would most like to have asaigned
the sector next to youra. No doubt your Judgment is based on many
observationt of this individual in a number of situations but we
would iikem you tc describe in detail a recent specific situation
you observed thet illustrates yo'r reason [or choosing hin l;o work
next to you.

fa) What wers the circumstances surropnding the situation?
(b) What diJd the comtroller do?
(c) What was cutstanding sbout the way he handled the situation?’

3 a t

Ton B-29 aircraft sastbound on a croas country trip were flying 500 on
top. In the vicinity of _ , they began to sncounter instrument con-
ditions and requsated separation Since they were not on the Federal
airways, the controlier was not responsibie for providing noptration;
however, he swggestad to the leader of the flight who was at 16 000 feet.
ihat the lesder assign the next aircraft climb to 16,500 end the follow-
ing eircraft descend to 15,500, ths next B-29 slimb to 17.000 and the
next B 29 descend to 15,000 ete. Ia this manner the aircraft would ke
provided saparation ard weather reporis indicated a solid top in the
vicinity of about 90 air miles east. Here was a situstion in
which the controlier had no direct responsibility at the time but was
willing to sssist the aquadron ieadar in providing sefe flight for a
group of aircraft flying off alrways The information was offered as

& syggestlon ard the Tlight leader gave the necessary instructions In
approximately 20 rinutes Lhe [1ight leadsr advised they wére in the
clear agair {lying S0 on top.

At ., two rorth bounxi alrcraft ware converging at 7.000 foot alti~
tude with insufficient. separation dus to the revissd sestimate on the
second aircraft, noticing the controller on sector 3 was tied wp with
instrument approach at ___ , this controller immedliately tock the
initiative and effected separation himself by clearing ons sircraft to
climb lmedistely 500 feet until standard separation could bs provided.

Prampt. ard correct anslysation of adjacent problem and remedial action
lmmedistely made thie an outetanding example.
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This controller was working sector and I was on the seo-

tor t¢ tha East, ete: He hacl a departure he wanted to clear
through my sector at 13,000. There was no indication that 13,000 was not
clear in my sector but I was tled up with departuras at . This

controller knew I was clearing westhound aircraft from » X was 80
busy that he ocouldn't get a word to me to ask [ar approval- As a result
he clearsd his dsparture to climb westbound and to recroas range
only at 13,000 — no delay expected. In the meantime I became free and
approved his use of 13,000 through my ssctor. Some controllers would not
hawe taken the precaution he did and would have used 13,000 without co-
ordination. Had I already assigned 13,000 confliction would have resulted.
This confidenoe in the coordinstion this man alnya effocts wake him de-
asirable to have in the next sector.

. Imfr-et.iu

. It 4t weare within your authority to recosnend a man for dsmotion,

. dismissa), or a warning rating, think of a controller whom you feel
should be transterred cr dismisssd or issued a warning rating and
describe the situation yocu observed that provld-d ths "last straw®
in the making of your decision. .

(a) What were the circumstanses smounding, thn litnnu.on'*

(b) What did the controller do?

(c) What would have been the best way of acting in that situation?

- Think of tha last time when the controller who precedsd you at the
board left you with a traffic situation t.hnt was confused and dif-
ficult to straighten out.

(a) What were the ciroumstan oss surrounding the eituation?

{b) What had the previous controller dups that made the situation dif-
ficult to straighten out? _

{c) What did you do to remedy the situt.ion?

3. Think of tha controller whom you would lout l1ike to have assigned
 the ssctor next to yours because of youwr lagk of confidence in his
control ability. No doubt your judgsent Is besed on mamy observa-
tions of this individual in a mumber of situstions, byt we would
liks you to describe in detall cne recent specific situation you
observed that illustrates your reason for pok. unt.ing him to work
naxt to you. oy

{a) What were the circumstances surrounding the situation?
(b) What did the controller do?
(c) What would have been the best way of uct.ing 4n this situation?

Sapple lncidents

This particular controller was working his sector with stacked up traffie
at two major terminals. The controller received a report that tha mmber
ona aircraft was contact at terminal A. Throwh his negligence hes marked
the information down on the mumber one aircraft at terminal B and cleared



v,

the pumber . im. arrcralt at terminal B Lo land. This negliganw ﬁ!‘
tra controlier creatr3 & seriouws traffic conflletion which prmridad
(he "last straw” in caking m= decide that pe should be demoted -

2. The airport involved mut « very busy terminal. Traffic wes
hegvy with a large haeklo%of ad.rorlf{ I ting for departing clear-
ancas .

T - T on

The previoua controller rad cleared three outbmmd aircraft: - Bis
instructicns had not sat “p ths requeat for apo*dific information
requiring reporta of when ‘mﬂ-m ware mude’; wher of ¢oursé and when
vacating specific nliituﬁ ‘Natumlly t.rlfﬂe m udi"km 31mr1;
under this type of crnu\ol

Upon coming on duty §t qaa mmury for t.na ongr t-o att.ampt,l
to acquire the necessary information before xp g {Im'trrnr alr-
craft. Thia 'Lnrnrn.t.tm oauld have been nut.cnl;ically
had the initial clm mmwd definZt-q ngqft.a: s

3- I relieved tl.is cont{ollnr and poted that mnﬁ Juﬂu:gl flighu
posted over the very congested terminal A, .an ipbgund stTip posted
on & round robin flight from terminsl A to a point in the adjacent
center's area and retwrn. - Thé strip indicated -the -altiteds and
ariginel »ilot's estimste But did not indicste clearanoe:informe- °
tion issued by the adjmeeRt .center. I questionsd the controller
I wes relieving and he said ‘thet he had reo#ived no coordination
from the adjacent ares on this flight and that ke assumsd the
f1ight was raturning VPR« To bs on the ssfe side I checked with
the adjacent center and was sdvised that the aireraft-wis vteturs-
ing IFR and that the tnlommition had been- -aocirdinatedic (I 'tw
my traffic at terminsd & Just dn.time to pfevent a Nebavtious traffte
confliction. - A subséduumti tmwestigation-revealdit it thta- ‘contrall
ler had received this coordination but neglected to post tha?f1ight
progress strip accordingly- e
The final type of :igvarviemme for whon s apecied sed of geations

was constructed were the agsietant oontpollers;.:As:in:tbsscase of the

tower and camsunications persesmely:5 quastloos-ware-provided; 2.for

ef fective incidont.a, m ljfﬂl' Mf”uﬂn oy e, -r;. N A e

Ta 2. IS R 4

1. Think of the air route controller thnt. you would mt

work with. md&mmmmmmm t.hingiuut.
convince you of his effectivensss, but we wolild you to -
‘deseribe in detdf] épe specific sitiatitn m**rﬂuﬁ he d.'l.ﬂ same-
thing that made you.thisk bis particulerly effactive,

(a) What were the circusstances surrounding th.ﬁ.itllt:lon?
(b) What did the controller do?
(c) What was outstanding about the way hs ha.nﬁod the: lit-mt.ion?

-

2. Now will you desoribe’the last time you oba-ariéd o dom.mllor
on your watch do somathing that you felt was a particularly
ef faotive piece of work. Describe the situation in detail.
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{a) What were tle circumstances surrounding thes situation? .
{b) nhat did the controller do?
(c) What made the say he handled the situation outstanding?

. \ Sgacle Incide
A military field called the center at sppraximataly 2200 and advised
the axpectad operaticn «f 12 trips to.a terrdnal in an adjacent con-
trul aresa. - ¥sathan .required instrument flizht the entire route. The
contraller recelving thin information realized trat the aircraft

would start pperation duricg the midnight W morfing trick when om‘
one assistant and one controller wers on dn.mru

This controller then prepared sll the inforsation mrully requirod
Furthérmore, ha coordinsted ths inforwatiod with the adjacent center
mmring 1‘11 ‘plard iiiformstion and ‘coordinetirg the required alti-
tudes; " only necdusary for the stort Rmrdéd ‘crew to forward
the time oft' and ‘estlidaté when the afrorift Hepittsd. Had it been
mmaux;r for the pecple on the midnight ta 8 trick to handle the
entire” doordindt tzb:y “Would have Heen' w‘iﬂpﬁ since other traffic
nas fairly* hesvy at th- ﬁu‘ o ‘-'g bteenig

This mtrmw was cont-r?umc one w tirmt -nrmm to

On approsaching- g : th- umtt, reporied heary lcing condstTons:
The controeller this aircraft .ta-thedower and held other air-
crafi. at put.l;ring fim or at altitudes with no 4ca. This controller
could have cleared this airgraft down ona or two .thousand fest and
gottan by with less work in changing-ibe traffic picture. However,
he rampined-calm and-handiad -the sitmatiom.very.effectively. ALl
during-this incideat the controller had time %0 calmly and effectively
belp.ss An.my:§oh- . Hie method of comwrolling wader stress of peak
mrxscpmtmmmmmmmsmam«nm
MMH wBE T ot Pl 1o witombwe s &1

RRETLE S+ Tals

1. Think of the efdtraller that Pouweuid Teast like to work with.

T Ho deubtithis individual ‘hesdonéedey ‘Bhlmgs t convinos you of -

~his MM‘HMM“WiWMH describe in detail -
one ‘recent specific situatiod'in #WAL3N hé 4id something to con-
vi.nc- you of h.u imrfoctinms.

{ g T"r the circimatances surroynding the situation?
mt 4 dn “aty . t&?
+{o) What lonld hﬂ- hesn, tho bast way.of. utiqs in the situation?

2. Now wili'you desatibe in detail the 1ast tims you observed a con-
troller do something that you rcl.t. was 3 particularly insffective
pleace of work.

{a) What wers the circusatances -urrounding the situation?
(b) What did the controllar do?

(o) Nhat made the wey be handled. t.ha mitutim outstanding?

3 ‘Ihink or & controller with whom you hiﬂ worked whom you would not
recommerx for a promotion to g senior controller. Describe in de-
tall a spescific thing which you observed this controller do which
convinoed you he would not make & satisfectory senior controller,

S e £ L N G
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&) "hat were the circumstances surrounding the ait.uat.icn?
bg vhat did the controller do? _
“hat would have been the best way of acting in that situation?

Secple Incidents 3
IFR conditions prevailed. A southbound aircraft was ready for take- : et
off and a northbound sircraft approximately 15 minutes south had been A
Civen clsarance to descend to the tower fron 7,000 feet. The take-off g
aircraft mas issved a clearance to the destimation aliport with in- : R

structions to climb well to the ripht and woas given his traffic as a
landing eircraft descending from 7,000 feet to the towar. After this
clsarance mna issued the controller then pave the dsscending aireraft
traffic climbing southbound well to the right-- homver, he also cave
instructions to the landing aircraft to descend well to the right.

This being accanplished whils the landing aircraft was close into the
station, which is very difficult for a pilot to do.

Ihecontrollnrcouldhawhadtheurmftmiuhinmalﬁtudemﬂl
past a certain fix, or rerouted the flight. :

Three Navy atrcraft wers clsared from one field to a terminal apprexi-
nately mles distant. They were all cleared at 2000 fest with B
time separation on take off. The destination had weather indicated e

instrunant flight at that altitude. A4ll had been cleared to the towsr s
with restrictions. Enrouts the time separation was lost due to fact
aireraft uvsed differemt power ssttings. The assistant controllar
called the attention of the controller to this fact and requested ad-
vioe as to the type of clesarance he desired to be issued.

A
et s

IR

LA s

The controller advised to clsar all three aircra’t to the tower VFR
approach from 2,000 if not possible maintain VIR and advise. Ihe

assistant questionad this clsarance and all three pilotas questioned S
the clsarance. The cantroller took no further actiom. Apparently TR

the pilots in direct camumication w th each other warimd ocut their g
The controller issued an impossible and absurd clesarence and was - 3»;
able to sec his nistake. The aireraft obvioluly could not maintain e
. ST f'.é

A eoitroller was responsible for a partion of a training propgram for o nj?’%{
assistant controllers. liis partion dealt with tiw procedures for e
traffic comtrol specifically, separation by tice, altitude and lateral B
DEAns . I
. e

when approached py an assidtant controller tor an interpretation of ' o :’ﬁ

various tecimicalitie: of ssparation problems this controller would
avoid a direct anawer thus miviope the inmpreaston ne was nol sure he

ktww the answer or wes hesmitant in maklng: a devisron. L

e

s stow'd have riven outrisht answera or 1 he couin nod alhswer the ,f R
. . . 5 . < . F

quesation e suould lave conferred mith other controliers %6 cer:ve « 5

satisfactory ansser for the assistant's inquiry,
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The asronautical specialists collected & total of 129 usabls incidents
from anonyy the sewven regiona, The distribution of these incidents maong ‘the
regions is shown in Table 3. ‘

Y ) - 3. . B ‘— , . . ‘ . ..ff'_if“
nxsmmmw,% CRITICAL INCIDEN? INTERVIERS
NG TIE SEVEN REGIORS .

o

Region No. Tnterviews Ho. Critical Dehavices Effective Ipeffective.
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i Interviews were conductad at Civil Asronautios Adninistretion inatalis-
g tions in the follo-ing cit.iu:

‘ﬁ Y ln!hrk e 7. St Touts

5’}: j 2. Albuquerque 8, Part Worth

L | 3. msnta 9, Dallas

v k. Sewttls 10, San Antomdo - .

v S. Jacksanville . 11, Kanses City
E 6. Oakland ‘ 12. Denver
.

£ e .

i) . e L '
- R TR M B T L
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{3. Bosvop

Vi Salt Lake City
15, Cleveland
15. Cineiomatl

17~ Los Angeles
5 18. Great. Exdls

4

19. Chidago

In a few instances the installation
interview booklet. The abowe 1tst includes all
in the continsental United States scept six and,
eral installations- other thas ceniers.

Figures 6 and 7 show the pesrcants of the total effective and ineffec- LAY

tive incidents that were reported by the four occtpatiomal groups of intar- ' R
viewsss. AS was planned, more incidents were requested of sexiars and coo-
trollers than from the other groups. This was bélieved to be appropriate =l
inagmuch as these men presumably are most familiar with the job and have the e
best opportunity to ocbserve the gontrollsr directly. . Smaller mmbers of -
cammundcators, airport con » and airlines personnel were Intsrviswed - 23
bacause their contacts with the &ir route controller's job are largely main- -
tained via the interphons. Even fewsr assistants were interviewsd bacause caE
as trainees their knowledge of the job must necessarily be limited, although ook

they are competent to report on thosa aspects of the cantrollerts job that T

directly involve the assistent.
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FIGURE 6.

'PERCENTAGE OF JOB CLASSIFICATIONS UF.ATC AND
OTHER PERSONNEL INTERVIEWED FOR GHITIGAL INCIDENTS

Effective Incidents NeSBl

= T T W
a’ Job Classification ' Percent of Total Effective Incidents

of Intervieweea . = g . 10 . L. Lo 50
Chief, Asst. Chief, and 3
senior Alr Route Traffic 3 et 4
Controllers :

Adr Mtﬂ "Tﬂffh ‘
Controllers

hast. ALP Routb T&rﬂc
Controilers

~

Airport Traffic Controllers,
Coomimications and Airlines

Operations Persdonnel
| -

3 ,1-"-

oo 7. -

PERCENTAGE OF JUB CLASSIFICATIOUNS OF ATC AND
OTHER PEHSONMLL INTERVIEVED POR CRITICAL IK‘.IDLM‘S

Py

Job Classification Percent of Total Ineffective Incidents
of Interviewses 0 10 2 30 b0 50

Chief, Aast. Chief, and
Senior Air Route rarfic
Gontrollars

ir Route Traffic
ontroll sra

Asat. Air Route Tmi'fic
[Controllors

jrport Tmaffic Controllers
cations and Airlima’
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The basic data Vror which the critical requirenents of alr route trq!f

controllers were dntormdned were the 1249 ¢ritical behaviors collected ° ™ ~

out. e interviaw piise of e study. lnasauch 35 each of these bahaviors *zmr
wi; a description of perferuance on the part of a controtler that had rtsnltld'f
in his having teen jud-ed successful or as ~aving failad in sove important .
asect of the -obh, all were potential critical requirements. .Jany such 1'0"
ported benaviore were ginilar, hosever, and the next phase of the smy
ronsigted of i~ zla3asification ana grouping of similar hehaviors under
peperal hoadirea, These were then successively reduced, and criticel re- -

%
e

1

are enta, ip Hw foro of behaviaral ataterents emanpassu.np each m.p- 3‘?
ine of specifis jnedicents, were fomulated. e
Fach ineident .rue the interview booklet was t;ped on 5" x 8% file *5‘:,;“

cards with e Infmrmation obtalred fram the responses to the dats qmtiom"**%‘
carled in s-aces uqn, the card's edpe. These da't.a included an interview -
nmoper, e jo. tlassifization of the interviewwe, the center, the nonth in =
wiieh the incident occurred, the watch and approxinmate hour of occurrence,
the weather coodicions (1.1, VFR, or La.rm.nal) prevalent at the tine of tm.{‘
ineident, the recency of the ineident in months, the question to which thl '
incident was a response, and spaces for writing the classification .of tht
behaviar,

A

The Farmulation of Cateporios ' , Tite

At least two peneral fraiwes of reference are available to the inwesti- w
gator faced with the need for classifying behavioral incidents. He may ap-‘°
proach the anal;sis by considering the individual on—the-job and classify
tiie behaviers under Leadings consisting of the psycholopical traits ar )
characteriatics implied in the behavior. Or, he may approach the samslysis -
fran the point of view of the job itself and classify the behaviors in ,
accordance with a list of job camponents that follows the ssquence of
operations of the job. The job of airline pilot lends itself to thim ht.-
ter type of classification; e.g., pre-flight checking, starting engines,
taxiing, take—off, ete, A gsecond type of classification frem the point. of
view of the job nirht be called a functional analymis. Here the behavigrs
are clagsified wder a series of jJob functions, each specifip behaviqr |
placed in that catecory mhich best illuatrates the job-related goal inwvol
An example from the controller's job nay help to clarify .this type of A;i‘

analysis. If a controller is observed to have ¢leared 4 departing aiperaft
to clipb to an altitude already occupied by another aireraft, the fumetion - - 1'*‘.“"

of the job under which this specific act falls would be the “Assigpment

aof Altitudes to Departins Aireraft.' An even broader statament of ths Job
function beinr performed would be "The Issuance of Departure Clearances."
The fact that the behavior used here as an illustration is {ram an. "foef-
fective™ incident docs not affect its classification at this stape.




For the presenl. study, where the objective of tne research was to
construct a proficiency measure based on tie critical requirenents, it

was believed that the latter technique would be most applicable. Ten

general cateprories were developed fram an initial study of approximately
300 incidents. To arrive at these, the analyst, as he read the incidenta,
asked hinsclf the questions: *"hat was the controllzsrts job~related
goal?®, Mhat aspact of the job was he engapged in at the time the criti~
cdl behavior occurred?" It seemied that such an approach would nake for
eagier discovery of the appropfiate critical require.ent by observers whio
would eventually apply the same approach in using an evalaat.ion procedure
based on the critical requirements of the job.

Beven of the peneral headinps thus developed concern themselves
wit.h the poal bi’ the controller. These are listed as follows:

R I. Issu:lng Departura Clearances
Il. PRevising Flight Plans and Clearances
I1I, Aiding Aircraft in Trouble
I7. Coordinating with Other Apenciles
v. Planning Approach Procedures
VI, Supervising Personnel

b ' VII. Handling the Board

' Lany incidents, however, reported situations where the "ecriticalnessn
of the behavior was not primarily concerned with soame aspect of controlling
traffic per se. If, for exauple, a controller was indicated to be ineffec-
tive because he wns unnecessarily harsh in his eriticism of an associate,

it mas impossible to classify such a behigvior under any of the gbove head-
ings. To accamodate this type of behavior, reflecting attitudes and adjust-
ments, three additional categories were developed:

. VIII. Helping Other Controllers
T IX. W Usintsinifge Harsonbous Relations with Othex*s
S SO Hlintalnineﬂ:otimlﬁontro"

. Forty-seven sub—categories evolmd as -the classificdtion of the indivi-
dual “incidents progressed, Ineffecdtive and effective Lehaviors were recorded
separately but were classified under the sans uajor headin-s and sub-cate-

% (less reneral state.sents of job function), ihen, fron anong the 501
effective and 668 ineffective incidents, beliaviors were encountered that were
idéntichl to otiwrs previously Pedérded, the frequency of occurrence of the
behavidr first rocorded was incresscd and the "duplicate™ card was set aside,
thus reducing the number of behaviom that. had to be a:mnned for tho mnext

e step in e analysis.

_ ‘The next step in the analysis was a further reduction of the number of
behiviors., Behavioral staterients were constructed that included closely
related, bDut not necessarily idential, specific acts. For example, several
‘incidents reporting the apecific techniques by which controllers directed
‘the” anergency descents of aircraft out of hazardous conditions without caus—
ing delsy to other traffic beranme simply, "Armnrmd Tor an esergenc) descent
without pmzahz.in sther Yraffie.®

Folloming ir peneral i orocedures used v breston®” in this stage of
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beinaviers were not rovorted, the reported behaviors are listed singly.
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purposes of illustration, the matched classification of one peneral head-

ing

left~hand rarrin.
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analysig, oo s orate estive amd Liktiecetive bebaviors were next |
cel Ty placine welgvgors yith the saoe clasgifleution maber side by
trger thrir Lor.on weadines.  ln cases were the opposites of the
no.plete classidication at this stage is shown 1o Appendlx F. For

isshomn below. The ine{fective belaviors are those with the wideat

Bo. of cases

ISSULNG LE ARTURE CLLARANCES Effective 27
Ineffective oh
Area Total b 63

A. Assigning Altitudes Effective L
Ineffective 42
Sub-area Totel L5

Cleared a larpe number of aircraft with
mininue delay by careful allocation of

available altitudes, L
Assirned altitudes unnecessarily
high or low and delazed traffic, 2

Assipned altitudes to aircraft without
providing oininu separation require-
nents. 35

Assipgned alrcraft below ninlmum alti-
tudes. 2

Felled to consider altitude requasts
but sent aircraft out in easiest

poasible wvay. 2
B, Assigning Climbing Courses  Effective N
Insffective 37

[»]

Expedited departures by utilizing the
quickest and most efficient climb-out
procedures under the circumstances.
Delayed traffic by using inefficient
and time-consuming climb~out procedures.

L= T =

Issued incouplete climb-out instructions
with result that a confliction followed.

Iszued climb-out instructions wilch falled
to provide minimum separation requirements,

E &

Delayed traffic by failure to issue
climb-out instructions at the appropriate
tinme. ‘

no




=l

0. Arranging Take-off Sequence . Effective

Ineffective

gmm“;

Arranpad the take off sequence to take
advantape of differences between speeds
in aircraft.
Delayed fast aireraft by failing to
tale differences between speeds of
aircraft into consideration.

Utilized the same take off procedures’ for
a large proup of aircraft thus expediting
the flowr of departure traffie.
Failed to make any arrangenents for
take off sequence of large group of
aircraft with result that all air-
craft were delajyed.

D. Estimating or Preventing Take-~Off Uelays LEffective
Ineffective

4]

Eliminated delays by keeping himself

constantly informed of all information

pertinent to departing aireraft. :
Delayed airecraft by refusing to
take adventape of information which
would expedite flirhts.

Elininated delays by utilizing all possible
routes of flight.
Delayed aircraft b¥ negleeting to use
all available routes of fliphts,

Expedited departure clearances by issulng

clearances lirediately wpon request.
Telayed gireraft by failing to issue
a departure clearance praaptly.

Ixpedited departures by arranging for air-
craft to take delay time on the ground.

Expedited departures by nreventing arrivals
fram blocking then.
Hindered departures by blocking them
with over traffic and arrivals.

Prevented delays to departing aircraft by
advising those involved of all informatlcn

pertinent to departures.

Succesafully worked out answers to untried

departure procedures so that departures were

expedited.

16
13
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Sy astuine gioadtawedus cut 1 frorent,
inatrustions o var able to axpedate
demarting aireralt,

Unpecrssarily delayed departures oy
. - deciarinG ah esergency wieh nooDe
W : exisiad.

Created hasardas to alrborne aircraft
in attempting to avoid delays to de-
parture. 2

, . Table | shows the distribution of the incidents among the categories
formulated, or "job arcas.®

TABLE L.
DISTRIBUTION OF GRITICAL BEHAVIORS ALIOHQ THE JOB AREAS
~ Based on 581 Effective and 668 Insffective Behaviors

I. I33UNUG DEPARTINC CLTARAICES 27 5

A. ABsipning Altitudes
v B. Assipning Clinbing Courses

Bur,
LY

2 v
A
r.ash."‘g'

Ty

et

11,

11I.

c.
D.

Arranging Take-Off Sequence
Latinating or Preventing Take Off

Dela.s

REVISIIG FLIGIT IPLANS AlL CLUARAICES

Changing VFR-IFR Flight Flans
Chanring Destinations
Changing Altitudes

Changinyg Courses and Routes
Changring Tine Schedules

AIDING AIRCRAFT 1IN TROUBLE

A

B.
cb
D.
E.
F.
G.
Ha

Clearing Airspace for Lmerpency
Descents

Locating Lost Aircraft
Orienting Lost Pllots
Orpanizing Rescuwe Facilities

Clsaring iirspace for Lost Aircraft
Contacting Adrcraft with Radioc Failure

Providing Alternate Bases
Arranging Emergency Landings

79

172
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e TABLE L. = continued
s } .
Fipr Lftective Ineffective
N S SO .
IV. COORDINATING .ITH OTHER AGEICIES 115 20 . 206 1n
okt " L [ Y S

A. Utilizing Comumications Facllities
B. Coordinating Inter-3ector Traffic
C. Issuing or Requesting Pertinent In-

foramation

D. Issuing or Requesting Information .. P -
Pl‘Clnl] R B PR

E. Issulng Traffic Advisories e ea _

F. 1Issuing and Requesting Accurate - ~==-07 7 L e
Information

¢. Speaking Intelligibly S ce

I, Reducing Interphone Contacts

1. DBriefing Successor at the Board

/!
Ve PLAUNING APPROACH SEQUENCES 52 9 85 5

A. Arranming liolding and Stacking

Patterns
: B. Organizing Approach Sequences X

C. Releasing Aircraft to Approach s i
Control L !

D. Determining the Saturation Peint ' ™ c

E. Estimating and Preventing Delay . :
Time in Approaches

VI. SUPERVISING PEISONMEL : R DR T390 6

A. Training Assistants

B. Delegating Resporaibility to )
Assistants , o

C. Allocating Persomnel D

VII. UAIDLING TG BOARD A SR 33 5

E

i A, Removing Void Stripe

B B. Posting Cooplete and Accurate Dats
SR . C. Orpandzing the Joard Qulekly
e VIII. HELPING OTIZR COMTROLLERS 57 w1 1

oy A. Recognizing Conflictions in Other

B Sectors

5o B, Assuming Another Controller's

e Responsibilities

£ . C, Helping in the Solution of Others!



B Al
- (R

E
s

e

_._,:..4.‘.
THig Rt T

r

CRREN L
T

T ‘under the ten main job areas. , , CE L

oo a?;&? ';Jg e:‘m**
o ke emw?'é &

IX. MAINTAINING HARICRIIOUS MTIEIE I Cr‘i‘imm % S SR 39

ooLr I ol esooenm L oo
A. Denconstrating Cm.i‘idem 1.n Othnru ‘
B. Criticizing Others - DTN D IS | aﬁ-*f**
C. Uaintaining Oood Public Ralatim SRR T S L A ER R

D. Accepting Hesponsibility .
E. Obtaining Cooperation frem Others ~~ 7 7 7% - A’

‘;\
har L

EAS
I. UAINTATLING E:OTIONAL CONTROL \ n. % 3h
e - B3tifiM bus g1 7
A. Accepting Criticism LAY €3 4 gw.;-v»zk, w*.
B. Maintaininpg Composure lnder Stiress
: : T ey R
4!?‘“1-.?.‘% -

TOTALS 581 100.00 668 -
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The larpest nunber of ineffective wsdmtu dokrréd 3 ¥ )00 ares ;jifg-
having to do with coordinuting with other agenciss: tomsrej- ﬁnmﬂcaum TE
stations, other centers and controllers, etc. T larpast mumber of effec— - S
tive incidents occurred in that asnect of* th eau .w; % 368 st doals .
mth the alding of aireraft in troubles: Py ¥ chdin &6t of
lcingt or other hazardous conditions, locating 1olt. a.trcnn‘t, and the like, = ,
Data roported later will demonstrats that ‘the hird fidqueséiali-effective . =5
incidents reported in this area 1ay be due 4t péfit"€§°F Sindoncy of 1utm-
viewses to ricall incidents involving draatic rescus, ete., nord mndu;'

than less spectacular svents. Jar Loforhela gwrts
sty bl

The Critical Requirenents N z;:,f-»“f = :;;r

The critical requireents of an activity are mt- rmxﬁned to a.ny rig,id
pre—deteriined {ranework or {om. As previmmh;y‘ mnt&omd; oach Jeparates .
effactive behavior or the inferred cpposite of zart imeifeciive behavior :
reparted is a potential critical requirement-for the affsetive coagrol of |
air traffic as long as 1t satisfies the criterien shat. its. presance or
absence results in success or failuwre on sime critical asmect of the job.
The various stapes of the classification procegs.mere all:vhatepests of
the eritical requiresents. The avaluat.mn i e ¢ veloped- in- the
regearch is also baset on a list of such requirerients prasenteg in still a.
different form. The "Sumary of Critical Req.)re: ent@b shat fallows is a
118t of fairly general statements of the behaviors taat diiferentiate o
between effective and inefrective air route wa.f-ic contirellers, orpgand ze



m Am- I. Woen handling departures, the effective comtrollers

mwmum requirenents and follows safety regnhtiau

d@m -departing aircraft by utilizing all available routss,

| Sititules, and clidb-out courses.
‘%ﬂ‘ Utilises the mmm dﬁhﬂu, clinbeout, procgdures and t,uho-
g ntfmforﬁpcor drm.ftmdﬂi@tp:lm
;c» Expedites the flow of dcpur‘h:m by hou.i.ng clearamoau and :ln:l‘omtinu
sy proaptly and in the order requestad. -

anmmmmommmudepmmg

g <
omwummmmmmommmmommmu :
departing treffic. )

hpoditagﬁm. b:rlnupﬁng dopart.uro ctm.mes clur of other
. %D Y A 7 e
~ Aren II. Yhen gm clearances, the affective controller:

Revises clearences to changs sltitudes, destinations, routes or time
Cmer  (schefileg $A-apder 1o pmvide nmnmauon mqu:lrmﬁ between
. o STEE e eros SOOI 1 m :
Snilia Toozoselban seoernd ol o oo
P W ﬁMt plan- a'.l.thout- delay or withqut.
T, anged hiF S0l v i 5 .JD .
S DR T T o T 1 e B8 *m‘ i
SR mw anmtim mmaa, or time schedules
Lo ﬁm . -t
STl FLATENE T o L SN S ). SR S R -
Ilmﬂurandcmpletg instructions Mﬂbmﬂaimof
flight plans.,

Avoids delay to ai:‘cn.ft by changing altitudes, destinations, routes, -
or t.ilu ld'ndulu

A\m IIL M ﬁdﬁggimﬂ u trouhlo thn nffoutiva contronq:r:

P

Wﬁﬁm&mwﬂﬂtwgmmt bouruaefruo.t
cthlrtl‘lfﬂ.c lﬂd insﬂtfiden‘t time: taimum safe descent.

' ptilised dl anﬁam lotlwdt o udntalns, Idclta, or orient a lost
CAlreraft,. -

:“ -

Provides airoeraft tith safe ard rapid pdssage to auitable alternute
bnsea or emrgmcy larding fielde.

S o - . : .

ST e - e o . . =
'%ffﬁ;.‘ ) - -E - P
’h‘“ e e P TS T LT Ly

T L T



Ares IV. When coordinating ﬂﬁWMﬁ&%ﬁ;&’&@ M:

Anticipates requests.for hslp £ Q:.rq;p.tt
his traffic beforehand to c&aﬁlg:&tu descents, @

for aiding aircraft in emargencies. e Aty Snsleites 8. sab Tl

Persiats in his attexpts to W;_" m*m EE-—, KE’H . ﬁ ‘
o11 possibilities for aiding the slromelt AT A IR e; xe 2o i

Redu . - %L yaadnmn Clo ghasistYts sy ol oenba
ces interphone ﬁm]y‘)j*?:!. %M Y aidaisove
i I AR o A i D

i

Issuea or obtains 1“"""'!“%,.3!@?&'9*;"5 G anosb ann mat oot Lo

Issues traffic or weather advisories to prevent sk L airadart’

Requasta or issues all infomum p.rtinantﬂ mq litanti’
in his own or others' sectors. hﬁ. 1

Requests, issues or obtains sufficiently weultr :lnfMto svuid
repeats, call bacis or revisions of clearanosa - . . ..f. fge. - .-

mils tandard m rphone SO
nblg :thnrs to underetand hll tho Antarmhen Mrw&:ﬂ eqy

Lsavea the board for his successor with ope:gt,i X 1o a8 .
possible and provides succassor with all - z -
.ﬂn t.ruffic situation. - L. e 1Lasabd cowies s @

I’o When controlling nppmehiri urcnrﬁ “the Mc&uﬁ”oﬁfrdian

" it e fE et ia g

Maintains standard upuntém W
approaching or releasing l-irm!& @ ﬂ”m’f:}uam Fom g idr o

Keeps holding stacks, a:pprbnch cnuma lljrif&ut:‘lnttd.on ﬁiﬁirfﬁg f‘lrm
congestion by other traffic. .

i A Ix R ¥ Y FEEIN P
Makes careful use of the availahle holding fi3es, alf.it.udsm and”
approach courses. ‘ —_— ) R

[ D A

Instifutes unusual or original ﬁm—a.vmg pmc.e,:um 6 hold of
approach ajrcraft whem utandurd prooqdum- -are lpnadequate Yo avoid
delays.

Ptilises safe and appropriate altitudss, holding points, sppmach
courses, and arrival sequences for approaching aircraft.

Issues or obtaim all informetion paceosary for safe appmuch o . - ﬂ_;g&é\a,‘g i
. mircraft, ! _ ) R T i B



Arex ﬂII ‘nn offlcﬂ.va omtrollar halp- oume- controllen oy

Mappruwhmmtﬂcﬁnmwu&ingaimnﬁ | - :

mrw;muwwmmmnr
westher chaiyte:

the affective omu'omrx

mﬁmmmumummctmecﬁmummum : '
which they can yndaretand snd apply. . . f

mm-dmwmgﬁlkﬂdrﬁtmmthnym - _
ol o PR ) MRS (i cuile :

mwﬁﬂ% Wwwumm

" eds addistiat e ﬁ“ﬂn&‘ﬁ!‘f&n Abals tanoé whenever nooau.ry
to provide safe control.

mm&mmmmwﬁﬁbfwa :
mm]ﬁiw}! » J A bt gt - -

ent pe omnltohmd:l,omlwoftrarﬁcand
'uu‘l: mmtwidid )

boand_ the effective controller:
!eaplburdcharornﬁmormﬁmdnstrips.

mtgmm

Poats* alipk Mi¥En tin" 86 ¥eid Yy “vtbiits without further clarifi-
uum. 13 " L .
- R R R
2y, . i 'ni 2l T Cte
Femiliarises hixeel! with tnrﬂc picture I'ithin s fown minutes
‘tt‘r;ﬂ?ﬂm‘% wg' 5 x,.'ﬁ,' =

e oL e

Poinﬂ,ng ot mﬂim&fwm s Pesognifes in other sectora
and assisting the other controllsr if ke n-h help.

Assisting tusisr controllers if he anluﬂlehia own traffic
safely at the same tina. . el , i
Pointing out methods or procedures to solve othar controllers?

traffic pro‘blm

¥

Area 1X, The affective conf.r&]ier Il:!nt.lim ‘harmonious relatictis I:lﬂ't

I LS CH ST . L

others by:

Accepting the’ auggmtiam and practices of others without ques—~
tioning them unless practices apbear to bs dangerour fo sircraft.
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derang tactivl erdticiva so uhat others are millang to accept it amt: %
~ 1wt unor _t. ' :

iphancin, putlie relations of wir Traffic Control by miving information o

or asslstance to ootside aponcies. Lk
a4
Exptaining the traffic situation or the rationale of control practices RS

to airline or other personnel to their satisfaction without dilpnnging T ~
ATC methods, . S

~ Conforminr to the repulations of the center without, complaining tao- other cde Rl
perszonnel, LR

Accepting the responsibility for his own errors and taking act.ion to
correct thea.

Canpleting tasks which he has gccepted or been assipned to,

Kecping himself up-to-date on control procedures and repulations. 1%"
Dein: able to obtain the help and cooperation of others wen he neods it, '
Area Y. Twe effective controller indicates that he has maintained emotional f
~enlrol hy: ey

C e

Continuing to work amxi coopsrate with those who have criticized him. L
Accepting and applying the constructive criticism of hia superiecrs, o EgE

Continuing at his job without "breaking up® under the stress of heavy e
traffic conditions. ‘

W

o, il
o TR

1;’:!—.:53’
e

Woridng uncer peak conditions without bothering other personnel with
requeats for advice and assistance.

R

i gl
AT V"

Not Lecoming confused or making further errors in clearances following -
the discovery of & miatalke. .

W o

L "J I‘qu‘.
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Further Analyses of Data Obtained from the Incidents

In the course of eollecting critical incidents, the interviewsrs
cbtained data on each incident reparding the watch and hour in which the in-
cldent occurred, the month of oecurrence of the incideni, the type of wea-
ther conditiona prevailing in the sector of the controller involwved in the
incident, and the recency of the reported behavior. An analysis of these
data provides some interesting additional information about the controllerts
Jjob.

Centrolling air traffiec has been called a "fireman's Joh" Like the
fireman who presumably plays poker betteen fires, seme regard the controller's
Job as an occupatlon which fluctuates betmeen all-out effort in instrument
weatiier to complete inactivity when Visual Flight Rules &pply. That this
is an exagperated statenent has already been borne out by the preliminary
time analysis of controllor activities study2'; nevertholess there is defi-
mite evidence that various activities increase in IFR weather. This is
ferther aubstantiated by an exa:ination of the mwpber of critical behaviors
reported to have ccecurred uuring three weather céoditiatisy VFR, IFR, and
Larginal or Borderline. e NI

TAHLE S,

CRITICAL BHAVIOAS RLPORTED TO HAVE OCCUHHED DURING
" VFR, LARGINAL, AID IFR .EATHER COUUITIONS

Weather Number of Number nof

Effective Percant Ineffective Percent,
Behaviors " ‘Behaviors
IFR i, 75.9r . ., hh2 69.17
larginal 101 17.38 B 17.51
VFR 20 3.4 57 8.53
ot Specified 19 3.27 - 32 k.79
Totals 581 100,00 668 100.00

Table 5 shows that by far the largest number of critical behaviors, both
offective and ineffective, occurred during IFR weather, with Larpingl next,
and VFR considerably lower. Apparently the opportunmitiies for critical situations

27i-‘»ee Fipgure ).
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ThE TALE 6o

TOITIS OF-THD YAl Ii WBICH CRITICAL
BENAVIOS ERE REIONTED TO ILAVE G CURRED

Honth  No. Effective Behaviora

4

No. Ineffective Behaviors

%

Dec. 21 3.61 32 4.79
Jan. A 7.57 L3 6.4
Feb. 66 11,36 58 8.60
liar. 73 12,56 57 8.53
APF. L9 8.L3 ol 8.08
Lay Ll 7.57 16 6.89
June L2 7.23 53 7.93
& July 30 5,15 61 9.13
i aug. 51 8.79 65 9.73
L sept, 97 16.69 % 1407
§ - Get., 2 L.ho 40 5.99
Aovs 25 " -. B &3 3.45
ol Speca 13 2.2k N 6.2y
Total 581 ' 100.00 KEA 1000

*fnterviews conducted in Septezubef\
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RECENCY OF INCIDENTS GROUPED BY AREAS OF BEHAVICR

Distribution of Critical Behaviors Classified by Amount of Time - Be-
Tween Date of Report and late ol ACLUAL Gocurrence
Areas ol Behavior

Effective Behaviors (N = 569%)

Tige Interval Areas of Behavior
{months) I II III v Vv vI Vil VIII IX X

0-4 15 % 26 %8 22 13 5 21 1 9 i

5 -0 2 2% 6 3 19 6 3 1 2 1 S

9-12 L 9 L8 8 8 6 2 o 2 *iﬂ

12— 2l > 5 2 7 0 2 0 2 2 5’

aver 24 1 3 1 o L o o 2 o0 o f”;

Tetals A 77 WS 10 53 27 1 5, 1n ;:
Ineffective Behaviars (N =~ 640%) 4

Time Interval Are=as of dehaviors

(n.ontha) T 11 I31 v v V) Vil viii Ix X

O ~U4 Lk 29 LIt 66 29 1% n 3 2 10
S=-8 21 23 6 61 31 1z i 3 20 ¥
9 -12 19 B 2 27 2l 7 9 L 20 &
12- 2% 3 5 0 ) 5 3 G (¢ 5 L
over 2} 5 1 D 2 : 0 » 1 g

Totals b 66 12 184 88 Lo 33 1. Ry 31
*#Incid nts in which times were not specificd are not incluwiled,
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(he rept preponderaine of imeftective over effective during the first
nour of the thirce waleh sugpests that controllers coming on duty for the
wlard watch may necd a longer period of gradual orientation to the traf-
fic situation than 19 ordinarily used. llo anparent cauvses are hypothe-
gized for the balance of the sipnificant differonces. This table sbhould
not Le interpreted too strictly in teris of exact hours since interviesmes
were asked the approximate hour of the incident's occurrence and, since
O0% of the reported incidents wore over Y months "old", the likellhood
of exact recall is reduced. There is alsc the possibility that the
bunching of incidents at 1000 and 2000 howrs (3rd hour .Jatch 2 and 5th
liour Jdatch 3) is due to a tendency on the part of the interviewees to
arbitrarily choose tliese Tigures when asked the approximate hour - per-
haps because our numerical system is based con nultiples of 10.

TABLE 8.

CTIPARISON OF PrRCLECTA(GLS OF TQTAL EFFECTIVE AVD TNEFFECTIVE BUUAVIORI*
ABPORTED To WaAW ol GBEPW AR VAR ROUGS OF THE THREE TATCIES

- e e —r

Waten T (GO0 - CBOON

(=) (+)
Hour Percent Ineffective Percert Lffective Difference te-ratio ¢

1 1.62 1.25 =237 1,619
2 48 .30 T b Rixth
3 L.46 103 1.57 3,607
L 36 1.43 1.27 32320
5 1.13 71 ~-ls2 1,692
6 »32 89 -57 2,219
1 216 .18 02 ~188
8 ix _ 1.25 2lab 1.602
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TATE Uy continues

L e e
i " "atoh 7 (0800 - 1600)
. Hour Percent Ineffective Percent Efraqtiia Difference
& 1 2,27 1.9 -3
2 L.2a b6l 43
3 8.7k 9.99 1.25
k 6.15 : 6.60 S 1
5 5.3 - 3.75 -1.59
6 Lwa . ek2  a:;
' 7 12.30 9.99 2.3
: 8 11.16 6.2 4.7 6.110
Tatch 3 (1600 - 2400} |
: 1 8.9 2.1 -6.76 9.125
2° asm b-k6 o155 .00
: 3 A WY .25 482
L oze 3.57 66 1438
5 58 - 713 LR 208
6. 302 X 02 b2
7 6.15 bl -1.51 2,647
8 2.27 [ 107 | -1.20 ;.ﬂ;_

* Effective § = 561, Inuifective N = 618 (Does not include behaviors in
which the hour of the waich in which the incident occwrred was not.
spacified.) ' o

g t's reported are for the differences between correlated percentames -

underlined t's are significant at the 5% or 1% level.




i It may be nore easily seen from Table § that the larpest number of o a3
st imdidents, both effective and ineffective, occcur in the second watch, =
© wikth the third next and the first having the lowest frequency of report.

TAHLE 9,

PLRCENTAGE OF 616 INEFFECTIVE AND 561 EFFECTIVE
BEHAVIORS OCCURRING AMONG THE mm "WATCHES#

. watch No. Effective Fercent . Ko. Insffective: = Percent
1 52 9.27 38 } 6.17
2 09 56,86 W2 55,52
3 150 33.87 236 Xt
Total = - 561 100.00 616 - . 100,00

* Behaviors not specifying the mt.oh in which 't.hcy occurred are not
© inecluded. ) e
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Dem:rdgub‘ dorit of a Leasure of Proﬁciancx s R

Tha fundamental purpose of evaluation procedures based og job analysis
data of ths type described in tiis report is to indicate the extent to which
individuals meet the eritical requirermants of their jobs. -Gnee the critical
requirenents were determined, the construction of an evaluation procedure
becamsregsentially a problem of organizing the analyses of the 1249 critical
incidents in such a way as to facilitate the writing of items ¥ cover all
the critical behaviors. Repardless of the form that the critlical requirements
would everitually take in the proficiency measure, it was plammed in advance
that the procedure would consist of two ssctions: (1) a booklet composed of
items which would consist of déscriptions of sffective and ineffective ways of
meeting the critical requirementsy and.(2) a report form upon which to sum~
marize the observations made throughout the rating period and by means of
which an over-all proficiency score could be determined.

The actual evaluation items-wire ovolwed in thes followlnp mannwr: ' After
all the specific critical behaviors had been listed, effective and ineffec-
tive statements were matched. If no oposite wis féund' for ‘a”Lehavicr md
the frequency of report of that particular behavier was Mirh ‘enouph to -

Jugtify such actiun, an opnosite was composed for it. After the items were
natehed, they ware reworded in order to produce statements which were at

once short and jet which included all the information necessary to convey

.- the essential elements of effectiveness of ineffectivencss indlicated in :
; - "the oripj.nn.l incidents. o
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" different ways. The first was a three point soale which containsd -~
o

- whioh were outsatandingly so, and "ineffective" involved actions which weare

socale 1s ussless to express this kind of item. For exmmple, clesaranne in-

: ai; ;&_Q”‘x,.f

Aftor the spacific atatements had besn decided upom, it was thln wfﬁ“
sary to devise a usable form for presenting the items, Four differeat “ -~
of evaluation procedures were drawn up including the same statements used ik

4"‘4 )

2
ments- porresponding in ge to effostive, ineffactive, and “"sdequate” ﬁ? TR
ways of perforaing. Aotually, the two ends of this continuum of ways of iy
performing on.tha Job were superlatives. "Effsotive” inocluded those hohﬂoxf

o ‘-.!'

80 poor that they often resulted in the dismiwsal or transfer of the oon- - ~
troller sommitiing them. "Adequate” means that ths controller had achieved
a point midway betwsen thoss two extromes; that he had met a standard of - .
satisfactory psrformance. A similar type of scale was also consldared, using.
five pteps, with interasdiate points bLetween effective and adequate and - _
ineffesctive and sdsquate. Neither of these scales was used and the ssme ob~ =
j-ctionn npplhd to both., ' ) :

. Data Im available fm the study concerning ineffective and '3
effective: heheyiors end the mast valuable type of uation soale would
probably -inalude most of them in stateaments which would allow raters to
reésoguize the behaviors without much interpratation. If the 3 or S-point
soales vere used, and an attespt were made to include all of the data fcmﬂ :
in thd study, the svaluation progedurs would be of unusable length, If the .
statepents were made more general in an attempt to include several effective m':?
or ineffeative behaviors, the raters would be forred to interpret thw atate-.
ments and vnpecessary aubjectivity would be introduced, Although ratings of
workers by supervisors lnevitably involve juigments on the part of the rater,::
it 1s most desirable to provide rating officlals with data upon whioh to unh
Judgments that are as objeotive aa poamible.

A two point soale was .also considered, in which the extremes of sffewotive
and. ipeffeotive behavior were listed and it was left up to ths Judgment of :
the observer as to whether or not the contraller performed in accordance with -7~
one of these or llhnbhp: be mat an unspscified mi ar "adequate® point Py

the soale. This type had the sams dlesdvantages as the 3 and 5-point scales :f;;f
although in lesser degrae, sinae only two statements would have to be pmunuif

for each behaviar to be deseribed. A considerable element of subjeetivity .
would atill be present since the decision as to what ccnatitutes 'hho aiddle -
point wcmld ba a matter of individual shoice for sach rater. >

© All of . tlu -anlu ueing degreu of effective and ineflentive performmnce .

neosssitats preseniing all types of performencs in the same way, whether or
sot the partioular beheviora f£all into thet kind of a continuum, Some tasks -
ars elther perfornad or they are not performed and a thrase or fivs point

formation is presumably cemplats or not complets, and, if a controller 1s
observed to issue an lncompleie clearance and ia thcr-foro Judged to be in-
offective, would the middle peint or satiafactory performance be a ll!t.'tamt.;’(.i:ma
in whish he issues partially complste clearsoess? Obviously not, for al-
thongh "partial incompleteness® of Information may result in lou hasard o~
alr traffic than complete lack of clearanes information, 1t would no doudt
still not be considerad satiafactory performance. FPFurthsrmore, Thers are:
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. glso situations in which the oppoalte end of an ineffective aot ﬂﬂahﬂs

**"E,g:; hesessarily inmply outatandingly effective perforpance. Should a controller,

* An wssigning an altitude to a departing aireFelt, 'clink him through the al-
titude of over~traffic, the resultant confliction would brand his bohaviera-
«ap Aneffective, The logical opposite of this behavior would be:thet theiodne
troller assigned an altitude to the ‘alrcraft ‘suoh that’ sufticient! separetion
. from other traffic was maintained. It seems doubtful, howeveT, whethers -~ ©

. ;this statement ia illustrative of really outatanding performante: - on the! -

> . oonbreary, 1t sppears to be what is expected of him; 1.s., the
77 mccepteble performance. This saméd problen wip encountered in' i¥e comstruction
5% of .the form finally chosen, but a way of ‘surkouniting the diﬂiﬁ\fﬂ.ﬁ"ﬂi de=
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et The mothod chosen for presenting the critical requiresents. of the con- '
%5 . troller's job mas the one which appe to have the most sdvantages epd
. the fewest difficulties, A chetk Y1st waa' &Wcidd™ upon whishs {nolude
2% all the statements of behaviors Whith hid bewh Tefortedto have wade the i ix
" gifference betmean effedtive and Isffawtie cditrol, These- stateRants wore
%z sufficlently general o include 81l the behbvitrs, yet- apeoific enough to be
£ readily recognized, The observation foiw,” or thetk Iist, folluowed the asme.
%o, . outline as did the summary of critical peyuirements presented sarilier An
7, the pepart, excepl that sub-category headings are also includsd. Statanents
%> -ef effective snd ineffective behiavior were writtan that coversd-the dete
4y . Trom the original incidents under the sane headings ard sab-categories as =
v # _used in the final analysis of incidenta, ’ o ERE
2 The tentative form which fullows on later peges ‘borpiste of the 10 maln
o' Job areas with their 47 sub-ostegories and s total of 313 separate items dis-
o tributed among them. Although this miliber of Ltdns wey eppear to be discon-
il aertingly largs, it will be possiblé to pritiuoe the oheok list in pintad o
135 form in & booklst very few pages in length. The sdvantages of this systen
&7 auclude the possibility of using all the specific stateuents of behavior ..o
#4.: without having a burdengoms scale. The only dewand aade tpon the judgmwent
4. of the rater ls that he chooss that bebmvior fivm dilorg thows listed that ' .
% ‘most, nearly approximates the action of ‘the cmrcrn-_? whom he observed.
The difficulty mentioned previously regarding the codusiond]l appearsics

[ ,of an effective behavior whick soems to be of a less outstsnding deégree of

effectiveness than others may be Gvercoms by underlining those itens An the
cheok list that are truly indicative of outwtanding effectivensss and weight-
ing them more heavily in the ‘Pingl scoring. The others may be oonsidersd to
represent satisfactory performance on the job: Motie of the behavioral desorip~

<. tions have been underlined in the temtative form-itteéched to:this report. -The

" Lelative importance of the particular behaviats is believad to be a matter
- -which ean better ba decided by tpntrollers and’ thetr supervisors during the
,3;:7}’; " 'f1eld tryouts of the form which will follow in' subsequent phases of this stvdy.
.l The construction of & summary sheet from which to oaltulate an over-all proe
§§ _ ficlency score must also wall upen thia additional resesrch which will be
“@ _ under way early in Jamuary, 1949. C , .
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Introductory materials for the check 1list, in the form of lnstructions
for its use, willl cover the following polnie: h :
1. A btrief explenstion of the methods by whith the form was devised.
2, An explanation of the need for frequent obasrvaetlons. _
3. A request to the rater to become familiar with the entire bocklet
befare attempting to record observatliona. ) :
4, A definition of effertive, ineffeotive, and satisfactory per-

formance. . o g
%. An explanation of the steps in reoordi@_ﬁjhh an exampls in-
eluded e |
s. The differences between the first 'f‘.th,h. lest 3
pain job areas. R
b. How to f£ind the proper catsgory undel #hioh té record,
6. An explaration of the scoring process. .. .. . .
The tentative form of the theck list follows: .
Fa .
J-‘ : -
fra




* e Lo naigndd an afkmm i.u'qupied

* by other a/c.

2. Falled tp mig;t';’ ﬂtitudus in
ordsr of ¥e

3. lgnored q/c and limita-
tions 'in Fls & OBIr

L. Used high or low altitudaes

whan s wafs available .
-1 mizmd below piptaue alti-

Ignom proposed r11gHt plans
in his clemrances.

ot

mﬂmwmmmr;rcm

I. Issinm- DEPARIURE CLEARANCES

Provided standerd’ sephr-
ation requiromsnts.
Ascigned altitudes in
order of requsst.

- Assigned altitudes appro- E
" priate to a/fc tqrpo and

limitations

Utilized all available
altitudes.,

Devised a new procedure
to gain sdaditional alti-
tudes .

1. Asaigned a courss resulting in
& confli‘ctimh
2. Failed tc use all avallabls
climb-out procedures.
3. ¥ailed to 1ssws the simplest
climb-out instructions.
4. Issued incomplete climbout in-
structions .
5. Assigned ccurses too late to
provent delay.

1.
2.

Provided stardard separ.
atlon requirenents.
Utilized all availabls
¢limb-out proecsdures.
Devised a new procedure
to facilitate climb-out.

el ot

" C. Arpanging the Takeoff Sequence
1. Ignored the differences in

1.
speed betwsen a/c in his clear-

Cleared fast a/c off be-
fore slow.

ance. 2. Utiliced a single pro-
2. Fallad to make arrangements for codure to clesar a mass
s talmoff sequence of & mass flight.
flight. ,
L D. Estimeting or Preventing Takeoff Delays
_ 1. Ignored relevant information 1. Obtained all pertinent .
when issulng a clearance. information for accel-
- 2. [id not use all available routes. erating departures. .
" e 3+ Belayed issuing departure clasr- ‘ .
ances. ¢ Used all &vailalle S
R h., bchaduhd deilay iim. iv che mir. routar . . i gg;'-.-%_i;;ﬁ" i
i o S o Ry ST
A ‘ﬂ;#}"“ q—fﬂl‘,; . } .a.“jﬁfl_‘_n, X i - ] b |
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artures wioh
ver wtaffie.

‘50 B‘lwk,d Ae.;
vala and
6. UYserd a hazerdous short-out

e y—— -

method .
7. baclared an emergency

when
nons existed. '

-1

arri-.

Lo . o kgl

the ground. . |
Prevented nrrinls from
blocking departures.
Davised a new procedure

Advised those involiwed
of schedules.

Scheduled daqut.Lm on

which prevonted delm.g

' '*g”a‘k-l
H
A Qunging VFW-14R Fiight Mans

1. Used VFR rnmmn of
providing atandars. separa-
tion requirements.

2. Utilized VPR tlight tn IFR
weather.

3. Fallod to advise pllot of
change in {light plan.

EVI»IKI FLIGHT PLANS AND GLEAKANCeS

—- 1. Provided mrﬂard up-
aration requirementa. -

2. Kept traffic in contin~
uwous flight.~ O

| |

_. " - : S [ ’
1. Failed to prov'ide ‘standard
ssparation requl rementa.

2. Charyed destinatden-without
Apparent reason.

——————

LB
¥y 7+‘w‘

T -

1.Provided standard sop-
aration requirements.
2.Hecommendad changes to
avert hazards.
o JeAnticipated changes and
issved them on request.

e T T T Y
G Mng ﬂblhﬂc! = g I
LT EMES
i Fn;hd Lo unalﬂmwo
changes 1o provios Ntandsrd
‘BUAreLLn cyguirementy .
2. Failsd to proviid.atandard
- separation reguissments
af ter roed MMMnhd
out. ;
3. Issued : mlennt. i.nstruc-
tions. o
L. Used an altitude previously
5.

A LR
vacaled becauss of hazards.
vent on¢ gfc through alti-

tude of ancther without pro-

viding standard separation
requirement.

=.,’:-&." [

1.Provided standard sep-
aration regquiremsents on
receiving requests.

2.Anticipated the nesed
for changing altitudes-

3-Applied only those re-

" strictions’ uhic“ﬁ"‘ﬁin
relsvant. )

L.Assigned altitude sult-
able to type a/c.

\
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4. Utilized an alread:.r fillad
altitude
7. Failed to glve specific in-
structions.

ot

- D. Mg& Couraea and houtes

1. Falled to wse alternate

routes to provide standard
_separation requirements.

2. Delayed a/c inatead of
wsing available altérnats -
Toutes.

3. Changed course of a/c to
intersect course of another.

[ ‘ G
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1. Changed courses to pro-
_vide needed staundard
eparation requirements.
e bi%'ize? aiba;."}r)it.a routes
g DI Lovamoid velays .
o 3. Utilived alternate rcutes
~nbo sigd harards.. g ol ¥
l; "Anticipated the necessity
sodmlkehanging votas. td ¢
;.r.a:;wm.% v
L5 LY S A
MU SR

-

5 [T T |
%’:; E. Changing Time ochedulas Jofly veryi o : o
e cafe et A, .
N l. Failed to provide standard 1. Provided standard tim
i time separation when needed. " separstion requirements.
i 2. Utilized oh-ngu to avoid
dolayms n . .. nf d
STl ihd B DD IOy .
S ' R I IR -
T e © I. AIDING ALRCRAFT INTHOURLE A to e (nr - o
Wy e R
A. Clen'ing Airspac& for smergency Descants
1. Failed to deacend afc upon e . L Acted in aurficiont time
_ request. , Tor eafety of ]
2. Failad to provide standard 2, Provided lt-l.ndu"d separ-
separation requirements. ation requkremsrts during
3. Failed to prevent a/c from descent.
wntering hazardous area, 3¢= Anticdpated necessity for
S : . s GlOMTing airepescs.. ;.
h, g vy -pamlise. other
TR (trmBlE e ., .
N 5o beduoted nwuu al-
T uiitade for reliewing em-
~ ergency r-ondit.ion.
e B L% R
i B. Locating Lost Alireraft _— -, %
| 1. Falled to use all available 1. Used all stendard means
means for locating a/c. of locating a/c.
B ey A P A



Bi (ooptimoed) - .

2. Sumostoa an mantiae.bla
- - and trregular method for - ~-Bow- - '
YTt Tocating-afec. oo e e o3 - Lontioned- seapeh-uhen 4. .

—3e Failud to check looation _ SpoK .
_ of a/o which had been lost. i R o
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[ gt ) N B ~ . o S S-gur
C:"Qoyepting Lodt Iilots  .° st o g Dart Yo

: CUTOETL LTIOS Oft
’ J. E‘aﬂudtomta/oinqqntaat 1., rm{a& 3 &&iﬂi‘
‘with dtrection fiming
o . agencles, 2. Ub‘ba.!.md i.ni'oum‘lﬂ.m' lead~
___;2. Fsiladtaemuat&llatan- ing to looation and orlen-
dard meens for orisnting a tation of a/a.
lost plilot. 3, Continued the search aﬁ-u-
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1, Pailed to alert rescus fao- 1. Alerted rescua faatlities
‘ 11ities in time for sarcty on regqusst,
T e Uof afey - . 2, Lnticipated the meed for
- fescus facilities,
3, Ingtituted hia otm resous

H ) ) i . Pl ! -
“ e . ___& Ergvented muumm of
: . e ) Hes, ... .
o 5. Alexbed ent facil-
S E T TGN 46 to cover the area.

T

N — bl Y 4N RN I
A m S e i M o e B

L St Lsf,;.; e hgrhol wbel X
L GrIe ics To
1. Glea.rod all a/p out of

e ST

"'”1. Sent afc “Anto sama ares ad -
& J.oh‘l‘.nf o -

- - O L .
e S M

e BT -

S L

—.1, Delayed iamﬂ.ng ini‘umtion __ Antioipatad 4 fadlo fallure
to a/c by blind troadoast. . - . .. acd preyeped to pse omere

2. Failed toaxhauutalluam L L penoy nethods,

of contacting a/c.

1t1os 1 aioa sstablish
contact,
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nication facilitien.

g s Ry O e
. l-l:ﬂ'r— A

P S mm an alter-

- mate when.reguested.
Provided an alternate out
'of fuel range of a/e.
Eade no arrungements for

L prwid:l.ng al't.m‘hn.

ar iy

B T R
g G

.
b3

)
-]

i
Wy

Provided several altermates,
Provided alternate within
fuel range, '

Provided alternate suitable
to afe. -

Prepared to hendle requesta
for alterrzates in advance,
Provided alternate for a/o
no longer his respmuib-
1111‘-}'-

- Ty Sm - - o
e TR B e Lt P ST LN P
o SOl - o At RS S
. \“ ty . . _l“, I“l

Organised personnel and equip-
mont at eperpency base.
Issued complete 1ns‘l:.rmt1m

3 - —--2'
,. _~ RS n to pilo‘t-. .
. wooahE e o 3. Arranged an eecort. for the ap~
T proach,
: £ am.Y G L he Ttillized all possible approach
) R OOUrses.

-—---1'

of conferencing.,

ELr

it

COCRDYMATING VITH OTHER AGENCIES

,Gonfaremodcallstoea.aa_

interphone congostlon,
Releyed information tkrough
other agencles,

Arranged to send Information
through seldom used conmmioca-
tion Gm&ho

L g
SR e et T

1.

Sent a/o from his pectar at
nltitndu noat convenient

—

' e a revision of ﬂigh‘b
w o p]miutbothar sector without ™

Arrvanged traffic to sult the
pattern in other sectors.

e

-l

l..‘ﬁd



v'itild accept afn rm— eLher

BICRE - a:tly' at alt:tuies con-
vc.nianb L him-

2ailed to provide standard L 2 Provided: smm tﬁpﬂrt- :
separation minimar for inter- T tiom mquim'aﬁﬂ%i’ Tor mt.a

gactor traffic. . nector traffié,

railed Lo use all the alti- ~3. Used all altitudes ﬂail-w
tudes availsble for mur- able for intar-aector traf~ ;
aector traflic. : L fle.
. §- ¥alled to restrict the use . .. L. Restricted- rtm{ﬂcbfm ana-?
L of sltitudes by other centers. —  tering congestad sector.. : - é
) 7. Lisregarded another control- 5. Kept' ;uum# bpen tér ™~
g : ler's diaapprmral oi‘ s clear~ . __ intor-sector traffic. .
e ance. woo - - ' o

P
.

e Failed t» chédk with other
contro}lsrs shen sendidg a/c .
from his seator. 7 -t

C. Issuing or Requwesting Pertinent 1&;105 L fi

umallat.iom

. I, Beglected to usk for cssen~ iq Inn.pd or- mquﬂahd i.nl'qrs '
b — tial information. 'mation essential to the o
' 2. Iasued or reyuested infor-  salety of thé afc.
mation at times imomnnnt. 2. Iswsued or requested essep~ - if
to others. : tial tnt‘omar.loq without :
3. Issued or requesu:t aupar-— _ bothering others.
) fluous information. - ___ 3. Iasved or requisted only
: L. 7alled to issus sxpected ~ sasentidl inforeation. -
- sppruech or delay times. b. lssusd” expaotad approach
5. railed to inform others of - or dol.qy t:l-i.
~ change in plans, - -
6. Failed tc advise another. - - -
controller of intarwector - '
t-l‘lffic. . o LR
7. Argued control procedures i C-
- - on interphone. SR o
8. Failed Lo explain ﬂharnm- ' Lo

1,
LN

D. qui.ng or -Reques _gi_gg Infomt.;on PMpt.k

1. lielayed answering rlearance - 1. Answearad the intarphone -

requests or accepting infor- upen receipt of sigml. ) a
mation while performing 2. Anticipated necessity -
routine tasks. . - for lasuing or th-gining

- 2. maited for requests before " informatien.

. delivering Cl4;kt-plans. 3. Avoided callbacks by ‘

: 3. Failed to stand by when re- ' standing by when obbaining R

quusting inrformation. inromtimo -
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L I'allad Lo answer a req-uest
for a g¢learance.
5. Heatltated and made many amend-
. ments when issuing information.
6. Falled to. repeat informetion as
requested. .
To Delayed usl%niuf, available al-
" titudes to other sectors,

_ i~ Issued or requested infore

mation in suf'ficient time
to taka act,ion?-

Traffic ‘Advisories |

1. Fak led L0 prevent hassrds by
ismuing advisory information.
2. afuned to lasw requested ad-

visory information.

_ = o - o -

TP . an i s

1. Adv:lud a/c {n advance to
.0 Weold Rasardous ares.

iRy Tumued advisery ite.a/c not
iz respeneibility. -

1. Issued or agcepied incorrect

B g e e e

¥. Iss M am RogmstinLAcW RTINS

—wa -

I,q,nmd -or obtained sccurats

informatidn with subsequent ik {nrormation which did not |
callbacks or cunflictions. ., need callbacks, revisions ' o
_ 2, Iseued or abiained imauplet-e ree O rOpoats. . o

information with subsequent

callhaeks or conflictions..
i 3% navised. & clesrance ntt-houf-
, ~ cancelling the original. -
z{? h Mdhiscleamwoqm-
ok “'accurate data.

2. Issued or obtained complate

+.  ingormation which did not
nead: callbacks, revisions
st &!;.Hpﬁlt-sn B

IO AN T ~ a
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T Lot e I
# - 8- Speaidng Intellipibly i
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ol 1l. Failed to use st.andnnl'plu'ln-
2:7’"';:‘, ' - Dlow.

o 2. upoke 30 rapicly thet ramtl
5 . - MGre NecessAry .

Sl 3. Falled to enmunclate clurly
;,;5; - and -made r'peut.a NeCOBBAry .’

R

1« Uont'omsdwto mmlni phrue-

- 5 OLOE s

Et Spoke at - MGﬁMGh on-

" abled communicator to copy
U ihforation. _
3"%1&&6 ‘¢learly raking

Aw cmox @

R IS . «.
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i hy Inte hone tac.

P Méi? . ¥, Mpte soversl calls nhan on]y
o one was naddad., :

% Bmdled uwral t.ransact.iona
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* e ﬂimbuccassur at, t.he Board

. 1. F'a,i.led to give his successor
‘ canplat.e information.
2. ¥ailed to complets & parti-
cular operation before tura=
Ang" board over.

~— -

— 2. Prepn.tod all momuon

; r_‘;_m_:‘t
1 Advlud his successor ci‘ 'fiw
all information pertinent
to WI'I.Cu " E

needed to Handle TYights
on mcauiw ut.eh

Cem ey B

V.. PLANNING APPROACH PROCEDURES

A Amrm ] Patterns

1. Prwentbd l.ppmﬁbs from
.- using helding pointe by hol-
ding other traffic.

2, held a/ec when be conld hnvo
kept them in rlight.”

—_3 Fnilpd fmfp-ov;da lt.lndlt‘d
Nqﬁlm-nta for
l?é’ f ich‘f ;; -
p-m%&d iif»atiom
of a/c’ whbii atac

6. Made no ovision Tor stack-~

7o Ut.ilize!i x prohi’ﬁi,tad holding

g L

Sa tred holding &8 & punisheent..
- 1ng 1f the weathsr closed in.

1. Facilitated approaciws and
departures. by utahod of
-~ stacking.-  --
2. Devised & w“hift. lwld-
T ¥ ing-goint - to expeditsl
. traffic. Y
3. Providded utandard separe - °
ati rdqd:l.uue tsﬂfnr
d “/ﬁ s e

T el

LT B Y A

- 1. Failed to sequeiice &/c in
order of arrival.
2. Blocked approash.ccurses
- with over trafflc.-

a/c with low fuel swpply.

L. Feiled to provide standard
separation rejuirements.

9. Gave indefinite mstructiona

comtr’h'tng use ou approacr.

'Hlfll

3. Falled to glve preferpnce to

1. beqntncad n/c aqconnng to -
order of arrival.
2. Kept-over treific lngy from
approach courses. ' - - =
3. Gave prefersnce to a/n low
X on fuel.
» Provided ltm:?u‘d mrntion
requirements; - el
5. Cerefully allocated npproach v
courdes to héavy trarfic. - -
6. Approqched ;}'g at ltw alt.i~ -
’ ‘.ﬂ“o |

J_le Hl

C. Releasing Aircraft to Approach Control . ‘ ~.

1. Failed to provide standard
separation reguirements

AMET

:
I

1. Provided stahdard separaticm o ke
-ewirementsu ’ F e 1 KR
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i from entering a auncoltod o
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SR T othar traffic. - ' S’ a/s untd
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]", AsSipno &t dondstant U
bandle mure work .han he

o r'_]_ld -

“to assume respomibiﬁ;x‘

2. kejectod the suygestions of s 2. Uffered -help ta.sssimtant 5
apsistant. . without, "fotldq, W" : 5 B

- 3. IHd n.ot su;e!ﬂae um assistant ] o2
who was handling the board. £

L. hefused to help a busy assist- L
an‘b. " o S

i _j_f *‘4', p——
C. Allocating Personnel

1. Failed to requsst aid when it 1. Asked for assistance with
was impossible to handia traf- .- congested seetor. .. .- T
fic without it- 2. Uyilised ssalstents’ Ihom

. 2. Falled to anticipste: personnel . -
_nesds in advancs, pd’ watch.-

- E

3.

they were mseded. . .
Aspigned personnel to tasks . "
they were ablke to. perform,

A. temoving Yoid S¢rips

1l. Fdiled to remove strips from |
board after conylebiqn of
“£1ight.

.

F
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V1I. BANDLING THE BUAHD

e —————

1.‘

Kapt only those str:tps nud-_»
ed for current flightm.

1.

B. Posting tomplete and mg‘,p Data

1, Posted, in:omtio& !hinh others __

' were unabla to read.
- 27 Fafled-topost BIT réguired
~r——trgf e infornatioh.” o
3. Failed to poatial]l mguized:
traffic information for hia
auccessor,
Posted information on wrong

strips, LBl anT s
Posted incorrect imformation.

l

ke
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tion. 7
. X 24 Pested all required infor-
mation.

1. Posted infeormation so that
others could use it with- ‘o
out raquenting clarifica= 2 I

o e §¢ Posted all reguired infor-:
mation for succeuoro _

e vz * T
PP o

N
rr},i. 19 aea 7

Ce Organizing the Board wuickly

1. Posted flights so slowly that
others were inconvenisnced.

1. Familiarized. himse}t with

- the board witliin a few min-
utes after taking dver.
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& M Conflictions in Orher Sectors . e

e ' | . i
{::___ e Fatlad to avert a corfliction 1. Pofnted out a confliction 7 -
*’%3 - ‘which he noticed in an adjmc- to anothsr controller. .

e ent sector. 2, Volunteered to assist an- iy
era%" : ‘ Sther’controller with & : - ~
N confliction. ) ~
B 3. Provided standard :epo.rl-f-
i Rl ) tion requirements for cop~
L e . . mouq, a/e in amther . T
) ',v'. _ ?__K 4‘;;; ;s‘ -
-vht Auuning mt.hr aont.rou:r‘s ﬁnpoaimlitm co ;'
’.g“"s«
-.:E'_f 1. hrm& t.cr asaist an overworked | "1.  TOMK ovefF some of bu-y
T pontrollers : ‘gofitré1ler*s work whén he
Wmmmorm-mt was not busy.
he offered to do. ey 80 . Although busy himaalf,
' e ...¥oluntesred . to tike -over .
- ‘,,pgrt.otanot.har'cwrk
e, 1o : 7

T, p. 2% in the uolu't.ion of Uthers’ Problm

A,L 1‘»!
1&

[ y 3

1

for advice. 1. Poﬁ-n.oa out the solug.ion to
apother's problam. -
o 2. Pointed out procedures: L‘br
. swoiding other problems in
the future. T 2
‘3. Correetod the lilcbnéep- '

. v

tﬁlﬁ-ﬂ
v ‘ tions of others oconcerning
obntrol pmdma. —
k2 . Tk MAINTAINEMO HHMOMIOUS RELATIONS «ITH:OTHRES
‘E:':h; ' . ’ Tt L L =3

R

; wProcodmimtuM 1. Acosptad the sujgestiors d‘

oauvse. T . -
& Iggm Lhé suggeations of k e T

AFe 3. (hecked ip on the control pro- oy
-‘:::-:v-j' _ cedires of others for no app- _ - )
TR - apent-réason. - T . "
» Hudely reflised to accup’t. the o , .
- suggestions of others. t -
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1- smrreciad arrors so Gag
vtners accepled oriticiem.

.2 Allowed others- o ‘torreat
their own mistekes after
they were pointed out.

. Mzintaining onod Fublic Helations

1. nas rude tu air].ines person-
nel.

2. heprimandec alrlinaa person-
nel.

3. Hefused to ;:ive information
or halp to A cutalde agency.

L- Tas criticized by airlines
for r.i,uwre e lsste infor-
g1 Y RV T

5. Ridiculed senter to airlines.

1. plomaticdlly explained a

traffic situation to rl.r-
lines parsonnel.

Z. Asplsted in.a situation un~-
rejated to controlling ac- .
tivities. .

3. Necelived a cmnendation

from an outside agamy for T

help which he had glven
them . S S

D. Accepling hesponsibility

1. hidiculed procedures and
practices ol the centsr.

£~ Attempted to ewvade ros-
porwsibility [or .a con-
fliction by faleifigcation.

3. hkefused to confom.to con-
ter regulations.

L. hefused to correct an srror
he bad madse .

S. Failed to gat complate in-
formation before presenting

" findings of investigation.

6. railed to keep hireelf up-
to-date on control proce-
dures.

7. bLelayed performing a task
and left it {'or another to
do.

8. Left the board without in-

forming amyona.

9. hefused Lo cooperate with
other controllers.

10. Took sick leave when not ill,

1. Upheld progadures and prac-

tices of the center to others,

. 2. Accepted responsiblliity ror

e

te

his errors.
3. Hemained overtims Lo com-
plate a plece of ‘work.
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lc F‘aj.lnd t-o get. cooparation
’ fr‘m others becamt he denan—
‘ded 1t.o

1. Asked for help in such a
) way that others cooperated
willingly.

L3

4 nmm-ma af e pommﬂfﬂng
© oriticiam.

2 Haf used “to coopériu after

- betng ctiticised, »i -

» Blamsd ' domecna 11“ ror his.

o

X. MALNTAINING EMOTIONAL CONTROL

L T ,__;r‘--i."‘ If )
- Xy Aooepted a just critiehm

. without comment. o
‘i@ Mudd An-effoft t0 torrect ;
error for which hﬂ“hldz :

e

i 1o Wan mblo ‘to uyge control
procedures under prum:n of
heavy workload.

2 Annoyed other workers by con-
mm ruqusat‘ing help in .

P an SHergBhty .
3¥ mmic&m 1&1 dwring
pariod of heavy traffic be-
=TT 0 (1 cgnﬂ.d hot pontrl.

- A7 hadn cri‘;‘bicil&d -0
ormfs, LY s Alea o
Coit I SR L _,1 (i 2T T .
o g T— L TN
ER S 4k ’-i

FoTFe T h ke

LI

_Dig not become cgni‘uaed undey
pressure of heavy worklcad.

oo 2o Horked entire-shift under
paak conditions without be-
doming flustered. -
3Py d Tur C7 saun “ency

“yithout bécoming excited.

L. Did not bacome ‘disorgani zed
- liepfter’ discovering an error

H-i-

iw

- L rmf TG0, =deig . ) LR f’w nldi ) wrof .
. i« Waa unable to contimue com ° .
trolling traffic safely alter Db e Sy . K
making a mistaks. Pas -
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Qe lkamin Y lon of Peoggeis

S B - iy e o

The larical 118t step in & projpran of research directed towardas
the develonent ol mecsures of proficiency for air route traffic con-
~rollers mas to examine the existing measures of proficlency availsable
.10 Civil Aeronautics Admimistration files., Civil Service efficlency
ratings, trainang exauination scores, performance ratings, certification
and area ratins examination scores, »ears of controller experience, hours
of flying tine, and File Thirteen data were all considered as potential
critoria of proficiency or as the camponents of camposiis criteria. The
examination of Civil Service ratines revealed that they fail to diseri-
minate adequately anoneg employees and there were indications of the
presence of halo effect in their use, In general, records were too
incanplete or procedures not used uniformly enough to provide sufficient
numbers of the other types of data upon which to apply statistical: :
tests vhich would reveal significant tremds or produce conclusive find-
infs. . ‘ T .

The Cholce of lethed of Job Analyels

In order to achleve the purposes of this research, it was then
necessary to selsct a method for the analysis of the joL under study.
Luring the course of the survey of avallable methods, three penaral
approaches to job analysos were considered. Those were:

(1) Analyses of the worker on the Job

(2) Analywes of the job requirements

(3) Analyses of tite warker requirements
Since the principal objective of the research was to devise a procedure
for evaluating the praficiency of air route traffic controllers, a tech-
nique was chosen that would provide data uost readily adaptable to the
construction of such neasures. The wethod chogen was the critical require--
pent approach te job analysis which, it was felt, would satiafy the needs -
of the project because: (1) its end product is astatement of the abili~ C
ties, characteristics and skills that are critical to success in the e
activity; and (2) thess requirenents are stated in behavioral terms.

[

T

The Analysis of Controller Activities

-3

Bafore the critical requirement study was atarted; an activity amaly-
sis of the controller's job was undertaken as an exploratory first step
to deterniine the usefulness of such a technique as an indicator of the
relative importance of the various jJob components in terms of the time
devoted to them. Chservations were made of the activities of controllers
during three wmtches at two centers. A total of 7397 such observations
vere :ade at 1-second intervals. Saae interesting results were obtaluaed
that dpht hove real sirmdficance for the Job if the study were carricd
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out on a larrer sanple of centers, ‘atch 2 {0800-160C) appears to be
the busiest period and, as 18 to be expectad, controllers have leas
time for scamninr the board and tallkdngs with their associates in IFR
than in VFR meather. The gnownt of time spent on the interphone (the
task vhich occupies nost of the controllerts tine regardless of watch
or weather) also increases in .atch 2 and in IFR weather. Indications
of the operation of fatipue were slso present in the data. It was
concluded that although the activity analysis rrovided a picture of
cbservable job compononts and served to gpive the investipators a -
better understanding of the Job; other job analysis nethods would
better serve the prinary purpose of the presant project.

Tha Cﬂﬂﬁl -gggtd.mnt St}gzd :

The critical requirepents of the job were determiined by applying
a2 mathod inowmn as the critical inetdent technique; Asrenautical .
specialists of the Civil Asremputing Administration.-were assigned to
the smerican Institute for Ressarch to act as intarviewers and.covered
a substantial rortion af the control towers, centers, and camunicatdocne
stations throughout the continental Unitad States during the collection
of incidents. These incidents were reports (by individuals in the
best position to observe) of the specific behaviors of controllers in
particular situations that were respchsible for their having been con—
sidered especially effective or ineffective at the job. Each indivi-
dugl bshavior was then classified under the job area in wmhich it had
occcurred.. Ten such categories evolved in the course of the analymis
alonp with 47 sub-headines. Critical requirements wore then formulated
to covar the combined proups of behavicr that were listed wunder the
catepories — aoe critical requirament for sach set of matched effective
and ineffective behaviors. The critical requirenents were behavioral
statements of vhat controlisrs had been cbsarved to do on the job that
nede for excellent or failing performance.

Further Anﬂfses of Inecidept Data -

. buring the collection of incidents, data were obtained in additi
the descriptions of behavior. - The hirhest frequency of ‘repert of

critical behaviors was found to occur during the winter wonths and during
IFR weather, Same indications were discowered that pointed to the
poasibility that the frequency of incidents in the ®"Aiding Airoraft in
Troubla™ area may have bean increased beyond its trus importance due to
a tendsncy of interviewses to recall these spectaculer events uore readily.
Corroborating the findinge in the activity anslysis, Jateh 2 showed the
highest frequancy of report of incidents, and the first and last hours
of the 3 watohes (with the exception of the first hour of the second
watch) were anes in which:-oritical situations frequently arise.
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The Development of a lleasure of 'Proi‘icienc}:

The develomment of a procedure for evaluating the ‘proficiency of air
route traffic controllers becaue a task of arranging ¥Ftatéments of the
eritical behaviors in such a way that an chserwed could '‘Séternine the
extent to which controllers met the critical requireuents of the job.
Several: ways of presenting the critical behaviors were tried and the
methiod offdring the fewest difficulties and tho est advantages wys
chosen. The ssme framework of 10 main and 47 subscatepories that had
been used in the analysis of the incidents was utilised as the founda-
tion around which 313 specific check itens were asseémbled. The items
consist of state.ents of critical behaviors, effectivd #nd ineffective,
stated>with a degree of specificity that would enable e obssrver to
easily recognize them and yet stated penerally enocuph-to encompass
all the behaviors clasasified under their reapettive headings. Effective
and ineffective behaviors are listed side by side. A tentatiwe form
of *Tha Chack List of Critical Requirements for the Kvaluation of Air
Route Tyaffic Controllers" i3 included in the rerort. " The rating
process is planned as follows: Observations of contielldra by ratinp
officials will be uade throuphout the rating period and whien eritical
beliaviora are noted they will be indicated by a symbol en tho appro-
priate iton of the check list. For exanple, should a rater cbserve
a coutroller clecar a departing aireraft to cli:d through the altitude
of over-traffic without mroviding the mininun separatiem requirenents,
be mill first ceterine that job area in which the behavior occurred.
In this case, it vould be "Issuing Leparture Clearances." A {iner
breakdoim of this job area will reveal a sub—caterory naned, "Assigning
Climbing Courses," urnder which the specific item will be found. An
additional foru will be provided during a supplementary phase of this
rescarch to be conducted in the near future. This will be 2 one—pare
form upon which the cbservations of the check 1list can be sumarized
and an over-all proficiency score calculated. It is alse planned, in
this second phase of the project, to determine, with the help of
controllers and supervisory personnel, which effective statements indi-
cate cutstanding performance and which are indicative of satiafactery
perforoance on the job. These deprees of effectivencas wiil be taken
into account by assipgning additional weipht to the statements of out-
standinpg job performance.

L]

Recamnendations

Cnce the critical requirerwris of mr orivily soe aetugtaned,
ey have othir uses than to forn a basis ~ < eb 10 consiruct aval 3.
ation procedure. The areas ci’ *raiping an o - Lran oy b fgprowve
throurh a knowladpe »f the cmtical reguirescrts. But oo consbruct oon
of an evaluation procedure ° 3 4 rwesessary [irst atap, Jar 1t —rowv e

tie criterion apainst Which ew —eagures AN oo r o areas o av e ynlin oo,
or the elfeet of the Instltutiog of ceo roccbimern or g g e e
toriineds, Ve v of ralue, the omocedire st b seevma L esctionl Cor
Feeoilon am gk, The extent Lo vlueh 4f flerent mtors aporee 4p thetr

evaluation " an indiviounl contrelerts cvyaliciency nuat alse he
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determined, Similarly, tests must be applied to the procedure to
reveal the extent to which it measures consistently. An evaluation
procedure upon which many individuals score very high at the emd
of one rating period and then drop to the bottom of the scals on
the next, can be presuned to have considerable intrinsic fault.

It is recamended, therefore, that a ﬁe]d tryout and relia- . .
bility study be conducted on the tentative evaluation procedure :
developad during this project.

Studies of the type of the activity analysis reported here. . =
should be carried out on a more extensive sample of centers and |
weather condttions, Data frem such studies can be epnlied to the -
solving of izpertant nroblens of equipment desipn and controllsr

. workplace as well as other nlanniig and policy problens.

Finally, a¢ that other jobs in air traffic control may keep
pace with the expocted ioprovenents in air routs traffic control
personncl procedures, ginilar studies are recommended for then.
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LETTER OF AUTHORIZATION
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DEPARTLENT OF CQLERCE
CIVIL ARROCHAUTICS AILIIISTRATION
JASHIRQTON

{(COPY)

TO t All Regional Administrators

FRQL 1  Assistant Administrator for Federal Airways
SUBJECT : Réoearch Prograpm on Airways Operations Service
REFERENCE: A~170 Letter Dated February S, 1948

The purpose of this latter is to describe the continuation of an important
research project in Air Traffic Contrul and to indicate the typeas of co-
operation deasired of Alr Traffic Conirol and Cammumnication centers visited
by research personnel. The imwediate purpose of this phase of the ressarch
13 to collect data which will act as a starting point for subsequent
ressarch admed at the improvement of equimment, investigation af fatipue,
inprovement of working conditions, etc. The first step in the project is
to develop relisble proficiency measures in the field of Air Routs Traffic
Control or an attenpt to answer the question, "hat constitutes efficlent
controlling?¥ Additional research in the fields of Airport Traffic Control
and Comounications 1s contemplsted in the near future.

The American lnstitute for Reasearch, a non-profit acientific research argani-
sation, is comducting the study under the sponsorship of the Camnittee on
Aviztion Psychology of the National Research Council with funds provided by
the Civil Aercnautics Adminigtration. (e are unable to determins at this
time which Centers, Tomers and Stations will be visited by personnel froa
the American institute for Research, homever, they will identif) themselves
by presenting a copy of this letter. ithen the representutives of the
American Institute for Research visit the Centers, Towers or Camunication
Stations for purposes of collecting data or for the experimental tryout of
various procedures, they wili doc so with ne ldea in mind of using any date
obtained for evaluating the proficiency of ipecific controllers. Individuals
are assured of camplete anonymity.

Centers, Towers and Camnunications Stations wvisited by thess resaarch
persomnel are requested to cooperate on this research project by:

1. Authorizing Center, Tomer and Cammunicationy personnel
to meet with research persomwel in conflerences.

2. Making facilities available to corsluct interviess with
Center, Tower and Camnunicatiom personnel,

3. dving Aercan [natadice (O Bes-arv s Pl anihorisa-
tron for acrcess W 411 reratonp recorcn oor o Lad onus
af eoerations 5t U tieduillations .
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L. Providing such other reasonable assistance as will
facilitate the project.

Ious cooperation in the carrying out of the research program will be
mreatly appreciated. It is requested that you advise all Centers, Towers
anc Stations in your reglon concernine the contents of this lettar.

/8/ A, E. Kline
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AFFEIIDIX B

TASK LIST OF CONTROLLER ACTIVITIES



I. HKamual Activities

A,

B.
.
b.

. Virites estimates received fron cenurs on pad

Sequences Ilirht strips
Renowss strip holders and drops then iate chute ‘ il
Writes chanpges or makes additions on stripo . S
lamdpulates interphons switches | T

Eats

Picks up and lays domn interphone
Makns out daily activity log
lakes out irvegularity resart
Rests

II. Interphone Activitlea

A.

Makss calls
_1. Calins cthe centers tod

a. Irequest destinations

b. inform of altituds chanpes or other corrections C A
in estimates A
c. gives estimates of planes ont.oring other control T
areas P
d. check intarphone receptlon : - i;i,
e, verify control data, estimates, dest.inat.ions, B
routes, etc. 2
f. request information regarding ]mt or overdus
g. request approval on flichts entering other cmtrol ‘ et

mu]rlwtodowmmnrpwt
2. Calls towers (1ocalordiutant) to1

a. issus clearances t.o do]nrt.ing aireraft
b, advise of clearances of aircraft

c. turn aircralt over to approach control

d. révise estinates

e. transmait pilot reports -

J. Galls commmications stations to: “r
8. assign altitudes to aircratt {or charpes in - 'f;
altitule) -

b. requesi position report of alreralt over cneck +§
point. W
¢, request report of ‘weathers conditions dtan alreralh ?“;1

d, warif: pllot reports on Efa, aevtinaticn , ete.
e, rmguest gircraft o held, change eourse, et
f. relay calls to centars

e

af‘:r:



g. 1ssue weather advisary information

h. issue traffic advisory informatiom

i. repoart condition of operation of navigational
facilities

4. Calls weather bureau to:

a. relay clowl and weather information it
b. request cloud and weather information

5. Calls military commmications to:

a. request relay of control Anformation 1f CAA
casmunications wmable to contact military aircraft

b, request information of Army flight service ~

c. relay infermation to Ammy flight mrvice -

6. Calls airline coamunications stations to:

a. issus clearances

b. check an suspected errors in pilot's report-ef - T
ET4, position, etc.

c. roquest for cloud and weather conditions from.

alreraft

d. request aircraft to hold or change altit.wa or
course

e, carrect clsarances -

£, request positlion rcport. aﬂ aircmi‘t.

g. advise of unususl delays enrcute or at destination

Ta Gajlsmhﬂlomminmdemttocmctmlﬁm-
. tionso:‘imn:han mtan S e

B. Receim oﬂ.‘b f

i. Heceivaa calls I‘rcm othar centam

rrlle recaives flight plans from adjacent centers
b. reocelwes corrections in estimates
c. receives requests for verification of estimates
d. receives requests. for spproval of flipht plans
befora aircraft enters his a a

2. Receim e-ullx rrcn nﬂmiutim & a.ti;om

" &, receim ralayod imm& fram aircraft re-
gardings "

(1) position -

| 52) altitude

; acinowledgemsnts of receipt of messages sent

(L) time over check points

(5) altitude over check points

(6) requests for altituds changvs or other
clesrance changas

(7) eled or other weather sanditions

P
G

=



*
z
Ly

11I.

Visual

{B)EIAmrchuckph}m

4 |
IR : (103 telstyps reports Wmtimnl
facilities g o2
ORGP G U

3. Receives calls frap ajirlines camuﬂ.catims

woor I

I{.y

4. Treceives requests far clurameu
b. receives progress reports '
c. ncoi';uspoaitd;onﬂpwu (uummtoa

de receives flight p].an data m&" ﬁo dnpartm
S Boeaim calls from towers g —;;,.L

a. receives requests for olesrerces:

b. receives altitude wvacancies

d. nuimn@laﬂﬂmftrmh:lm

grdund u: Mhmgwwlm .

a Tl BB N
S. Receives calls fron weather buromu -
T Jl 4 iR JJ‘J"’!

a. qut!formathud.u A

b. recelves weathar dau S e M;_:_{- '_
6. lHeceives calls fram nilitu';r mwc.“m

a. receives relays of callafrom military or other
aircraft with whan nilitary communications have
bosn in contact

b. receives flipht advisory information

c. receives information relative to lost or over-
dus aireraft

Actavities

‘fb
BI
C.
b.
E-

F.
G\!
Ho
IB
J.

Resais weather data

Reads flipht strips

Heads "reading [ile®

Refars to G5 calculating table

Looks out ol ndow — cbserves planes landing (not. poasible at
all centers)

Coordinates with adjacent controllers
vatches clock

Scans board

Looks at sectional oap

Looks at interphone switches

Caommunication with Associates

J#ith assistant controller

1. infoms asscstant of positios of plane
¢, Asks far clowt and smoke infernation

- i RN




3. Bslays eat.imta to assist.ant. :
oo 13 be liscusees. traffic and relative speeds of aircraft with
assistant
5. Gives assistant on-ﬂnw—-dob t.rni.n:i.ng

B, With othar eontrollers

1. Asks if altitude dusired by aireraft is aveilable

2+ Bngages An soeinrl conversation with other controllers

3. Answers questions of other controllsrs regarding in-
< . .. -coming planes

. Discusses approach times and at.acking altitudes

5. Requests advice of other controllers -

Ce “ﬂthaand.orcmlg}ler C )

1.L,M¢hanmegim
: wz. Diacrases westher conditions
- Mimcease® pnobles of shich alroraft. to bring domn first
. Discusses coordimtion of cent«u-s with senior controllnr

[YFRLS B MY R S RS Y R, - 3

D, With weather ad‘v:l.norymn

1. Bequests mthm data -~ rmta
2, Offers weather data gained from inter;imm ‘cmrutd.du

ré. e RLE

- . A [ R . Se . - . -
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T Wrives mma&& v i SR
-1 P YT Bats R i ;
1. I} Heats _ .
Activity log
Irregularity Report ~
Mlscellanesous

 ——

"Makes calls to or receives Centarse Towers CAL Ml Airiine | Weathar
frome Comm Coum Comm L ,
Regarding: BV R IW RIW AW R0 iF T
Flight Plan kstimates

Changes or verifi-

cations .
Interphone recsption .
Unususl or emergency i :
situations {
Clearances

Changes or verifications -
Delays _
Position or progress
reports
Weather
Control info. on term -
inating flts.
Operation of nav. facs.
Repoats T )

mt_-l'nr

Gontroller

2 September 1948

.

Observation Form {Tentative) -

LR EEEEC R R E el mtru-na

F o O e e ]

Activity Analysis, Air Route Traffic C

mver

Ubse

Heads weather data
Scans board

Reads regpding file
Refers to G5 table or
computer

Coordinates with adjacent ) —
controller
HKeads map
Looks ocut window

g ——

“Controller's yre. of expasrience

onter

Fonnsylvania

U S O >

Spift

(VERBAL COMR UNICATION _Asat | Other Controllers | Senior | Weather Personnel | Chisf ,Ctper ..
- |WITH ASSOCIATES J | S J o v 5 J ) d {3 [J
(with) ~ s

Cathedral of Learning

HICAN INSTITUTE FUR HESEAHCH

Pittsburgh 13,
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DEPARTHENT OF CQMIERCE
CIVIL AERCHAUTICS ARMINISTRATION
WASHINGPON

(copY)

September 13, 1548 ?_,
0 t All Regional Administrators _ %ﬁ
FRGM  : Assistant Aduinistrator for Federal Airways e
SUBJECT : Research Progran on Airways Operations Service S
REFERENCE: A-LO Circular Letter, dated July 20, 1948 Gr

The American Institute for Hesearch has completed its plans for the subject
research and iz now ready to secure pertinent data on a natiocoewide scale.
Part of the plan involves the analyses of approximately fifteen hundred
typical exsafiles of air traffic control in critical traffic situations.

Due to the complexity of the work, it is necessary that peopd thoroughly
faxiliar with air route traffic control comduct the intsrviews and help in 3
the analysis of the results. For this resson, the dashington Office 1is oy
asking the help of esch regicn. The services of one asrcnsutical specialist  F.
with air route expeirience is neseded for a twelve-day period fram each B

region. Two days of this periocd will be spent in Pittsburgh, Pa., for Lo
consultation and training, and the remaining time will be spesnt in the e
region coxiucting interviews with air route personnel in the centers. _ %
It will be apprecisted if each region detall one aeromautical specialist
to attend the two-day training sessions to be held at the Hotel ‘ebster !
Hell, Pittsburgh, Pa., commencing at 9:00 a.m., September 21, 1548, They s
are to repart to Lr. Tam Gordon at the conference roan of the American ;Jv
Inatitute for Research. The telephone number of the American Institute e
for Research is Schenley 3842, A
- .
After return to their respective regions, sach specialist will conduct in- - f?
terviews and submit to the American Institute for Research a written 20 458
on each interview. These reports will be kept confidential in the files of ed,
the Institute and will not be open for study by any but their own research A
persammel, %‘1
The Chief Controller of the Pittsburgh Center has made hotel reservations L&
to accamodate one man from each region for September 20, 21 and 22, In i
the event any regional representative does not intend to use his reserves el

tion, such information should be forwarded to the Chisf Controller of the = "T'f
Pittsburgh Center as soon as possible,

/s/ 7. BE. Qine
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RULES FOR A GOOD INCIDENT




wed'Se -

1.

2,

3.

AMERICAN INSTITUTE FOR RESEARCH
Cathedrel of Learning
Pittﬂbm 13, Pao

September 20, 1948.

RULES FOR A 0OOD DICIDENT

An incident should be a repart of an actunl situation either experienced
or observed by the interviewse, nubaitmtiumreadabotrbm-handeddolm

n-clnothars

An incident should have cccurred recently enough to be remembered clearly
and in detail. ‘e would prefer to have incidents which occmddm'ing

the past six oonths.
An incident should include the following:

{a) All the circunstances and conditions surrounding

the incident which contributed te makdng the incident
eritical.

(b} A very detailed accomnt of the actusl behaviar of the

-person reported upon; i.e., a step-by-step account of
everything the controller did.

(c) A detailed account of the behavior of anyons else m—
volved in the incident.

An incident should be a report of what was actually observed in the
situation, of what was done, not inferences as to what underlying
traits or characteristics were operative.

An incident should be a repoart of a situetion about which the inter-
viewse has definite conviction as to the effectiveness or ineffective-

- meas of the behavior observed in the situation, not a situation in

which the affectiveness or ineffectivensas of observed behavior has

. not been clearly established by the interviewes.

An ipcident in which there waz a series of acts or a mumber of con~
tributing conditions should include a Judgment by the interviewee of
which act or condition was the most critical.
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PR TR *gazr;%‘ it ﬁﬁ%ﬁf’ 5 " 208 %%.
i3 ~101- T :
g’ - y
) AIFRICAN ILSTITUIE FOR RESEARCH ?5.
7 e
Pittsburgh 13, Pennsylvaria =
. By
September 21, 1548 e
e INTRODUCTORY STATELENT FOR INTERVIEWS ".,
Clarification of Interviewar's Poeition ;:E
S "I have been assigned on special duty to the American Institute for oE
Research for a tmo-week period in order to carry out in this region ons phase
5 of a ressarch project being conducted by that organisation. They have asked
ons asromautical apeeiﬂistmuchmgicntodothismrkbecamofow
L faniliarity with the various jobs in Airway Traffic Control.
- Confidential Nature of Information
E *huring this period all the information I obtain wlll go directly to the
L offices of the American Institute for Research. No information will go to .= .7
v the offices of this center, to the Regional Office or to the .Aashington offices: 2=7
N of the Civil Aarcnautics Administration. As a matter of fact, no names are %
. to be used at any stage of this project. I hawve just spent two days at the i
J Pittsburgh offices of this research organization, and I can assure you thay &3
will use this informatiom only to help improve comtrel procedures in peneral, ?
L not to oeke comparisons or throw stones at any ons. %ij
Purpose of Project : ?ﬁ,«fj
j,;l "The main purpose of this project is to develop improwved procedures for e

evaluating the proficisncy of controllers and camunicatora. I think all of %%
us feel our present procedures for getting an accurate evaluation of & man's b
! proficiency could stand same improvement. Anything they do to improve our B
- procedwes will benefit all of us. My job now is to collect information which .
w'1l then be used as a basis for these research people to develop an improved ...«
evaluation procedure. I am not trying out same new evaluating procedurs with -t

Yyou now,

[FURR P

hat is Tanted from the Interviewse

*1 have been asked merely to conduct interviews with a large number of
_ CAA and airline personnel working in this field. Here is what I would like
. to get fram you. Becaunse of your intimate contact with the Job of Air Routs
: Traffic Controller, you have observed a large number of situations where Air
; Route Controllers demonstrated beth effectiveness and ineffectivencss. e
" want {to collect over 1,000 typical situetions in which sope act or way of
operating on -the part of controllers has proven to be 2ithar outstandingly

H effective or ineffective. I'1l simply read you a few questions which 1
think will demonstrate what I'm after."
Fue .



R

Ty

e
%

7yl
"o

e g

38

s
AR

0,

amat

ahy

~

‘-

:
W
m
m

.
e, X .-

.
i e

AP e




e

ey

2

LA

LE]
- .
=3
i
w
=
=t
i
0
L3
ta

QUESTION BOCOKLET

DATA QUESTIONS O THE INTERVIEVEE:
JO8 TITIE

CETER REGION

DATE

HALE OF IITERVIGTER

LENQGTH OF TLIE FOR ILTERVILY
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I prenotions mere entirely depsndent upon yowr Juipent of a controllerfs
esfectiveness, think of the man you would recurcend §irst for premwotion and

_mue accething he did in a specific situation at a spagific time that
"- {ilustrates his effectivencss.

kil W w2

{a) Vhat were the circunsbamos mn-rnuutub ; Fitmﬁ.on?
- Gl ‘-,.-

‘bg Vhat did the controller deo* = - AL dlY :
Ec mntmdathawayhehandledtm&tmucuﬂWT

CRRSINEATEL SIT O Tl 2R
AT ha,
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|}

(Contirme incident on back of sheet)

Daia Questions m the Iheithnf.i oA m?ifful

{1) leargmdi.dthnimi&ntwmmm

to

(2) Approximate time the incident occwrwed (2 hr. eloek). Shife

(3) Waat month was it?
(4) Weather (where applicable) VFR -MARGIMAL TFR




WE T

firn 2 1Y o desertits <hw last time you observed a controller an your match
it camelung Wat you f'alt waz a particularly effective pieco af rm-k
sgearibe the situation in Antail,

(a) Jhat were the circuastances surrounding the situation?
{b] lhat dia the controller do?
(¢) ‘hat made the way he handled the situation outstanding?

(Continue incident on back of sheet)
Data Questions n the Incidents

(1) How long ago did the incident occur in months?

(2) Approxicate time the incidemt occurred (2 hr. clock) . Shift
(3) hat oonth was 1t

(L) Veather (where applicable) VFR UARGINAL _TFR
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Think of

N a -
-J“’if"'n

the controller whom you would most like to have asaigned the sector

next to yours. Neo doubt your judgment is based on many observations of this
individual in a mmber of situgtions but we would like you to describe in

detail a recent specific situation you cbserved that illustrates your reason
for choosing him to work next to you.
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What vere the ciremmstances surrownding the situatiom?
lhat did the camtroller do?
What was outstanding about the way ha handled the situation?

{(Contime incident om hack of sheet)

Data Questions on the Incidemt:

(1) How long ago did the incident occi in months?

(2) Approximate time the incident occurrsd (2 hr. clock), Shift,
{(3) "What month was it?

(4) Weather (where applicabls) VFR UARGINAL IFR

e



If it were within your authority to recamend a msn for demotion, disaissal,
. ar a warning rating, think of a controller vhom you fesl should be trans-
ferred or dismissed or issued a warning rating and describe the situation
: you cbserved that provided the "last straw? in the making of your decisiom.
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(a) What were the circumstances surrounding the situation?
(b; ihat dd the controller do?
{c Wntumﬂdhawbemthebeatmyofacﬁminﬂmtniﬂmﬁ.m?

(Continme incident on back of sheet)

Data Questions on the Incident:

(1)
(2)
(3)
L)

I '
z EXe
e

LT

SRS
' [}

How long ago did the incident occur in months?
Appraximate time tue incident occurred (2 hr. clock).

Shift

5

What nonth wmas 1t?
VWeather {where applicabls) VFR

JAKGINAL 1FR
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U,

110

C=I~2

the last time when the controller wh o preceded you at the board left
& traffic situation that was confuped and difficult to straighten

lihat were the circumatances surrounding the situation?

What had the previous controller dome that made the situation
to straighten out?

That did you do to remedy the situation?
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(Contiurem incident on back of sheet)

Dats Questionz on tha Incidenta

(1) How long ago did ths incident occwr in momths?

(2) Approxirate time the incidemt occurred (2 . clock). Shift

{3) hat momth was it?
(4} Veather (where applicable) VFR YARGINAL TIFR
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{(Contime incident on back of sheet)
Data Questions on the Imcidemt:

, (L} Weather (where applicable) VFR LARGINAL

(1) How long ago did the incident occir in months?

(2) Approximate tims the incident occurred (2 hr. Slock),
(3) "hat month was it?




APFENDIX ¥
RESULTS OF SEFARATE COUNTENT ANALYSES
OF 581 EFFECTLVE INCIDENTS AND 668

I¥EFFECTIVE INCIDENTS GROUPED BY
"COMMON AREAS OF BLHAVIOCA.




x L L L | - E_:—;;IL' .
e T R, B

X

ULVt i e s et W ‘.v;,lwﬁm-.«,b%ﬁﬂg
] o e ‘;:%“ o "'%"F_\:ag';,-{ﬂﬁ ] ﬁl@%f’“a -
K "r(,c:_:_ %i%i,%;ﬁ-f .-: i—; : v_u "%H
=115 S
No. of cases
ISSUING DEPARTURE (LEAHANCES © Effective
Ineffactive
irea Total
A. Assigning Altitudes Effective
Ineffective
Sub=area Total
Cleared a large number of aircraft with min-
imum delay by careful allocation of availabla
altitudes. L
Assigned altitudes unnecessarily high or
low and delaysd traffic. 2
Assigned aircraft below minimwm altitudes. e
Asaigned altitudes to aircraft without
providing minimus separation cequirements. 36
Failad to consider altitude requeats but
sent aircraft cut in easiest possible way. 2
B. Asaigning Climbing Courses Effective L
Ineffective ‘H
Sub~area Total
Expedited departures by utilizing the guickest
and most efficient climb-out procedurses under
the circumstances. L
Delayed traffic by uwsing inefficient and
time-consuming climb-out procedures. 6
Issued incomplete climb-out instructions
with result that a confliction followed. 1%
Issved climb-out inatructions which failed
to provide minimun separation requirements. U,
Delayed traffic by failure to issus climb-
out instructions at the appropriate time. 2
C. Arranging Take-Off Sequence Effective 3
insffective 2
Sut—area Total 5
Arranged the take off segquence Lo {ake advan-
tage of differsnces hetween speeds in aircraft. 2
Dslayed fast aircraft by falling to take
differences betwesn rpeeds of aircraft
into ccnsideration 1

Utilized Lhe sae take—of! procedures i s
iarge proup sf atreraft trus sxpediting ohe
fiow « dsrarture traffic
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Failed Lo make any arrangements for Lake
of ' sequence of large group of aircraft
with ;_eﬂnf.l’q that all aircraft were delayed.

D. Estimating or Preventing Take-Off Delays Effective
' Ineffective

1

156
13

Sob-area Total

Eliminated delays by keeping himself con-
stantly informed of all information perti-
nent to departing aircraft.
Delayed gircraft by refusing to take
advantage of information which would

expedite flights.

Eliminated delays by utllizing all possible
routes of £light.
Delayed aircraft by neglecting to use
all available routea of flights.

Expedited departure clearances by issuing

clearances immadiately wpon request.
Delayed aircraft by failing to issue
a departurs clearance promptly-

Expedi ted departures by arrmging for air-

craft to take delay time on the ground.
Clearsd pillot to take dalla' in air in-
stead of on ground.

Expedited departures by preventing arrivals

from blocking them-
Hindered departurss by blocking theam
with over traffic and errivaia. '~

Prevented delays to departing aircraft by ad-
vising those involved of a1l information per-
tinent to departures.

Successfully worked out answers to untried de-
parture procedures so that departures were
expedited.

By issulng simultansow but dilferent instruc-
tions he was able to expedite departing air-
craft.

Unnecessarily delayed departures by de-
claring an emsrgency when ncne existad.

Created hazards to airborne aircraft in
attempting to avold delays to departure.

29
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I1. REVISING FLIGHT PLANS AND CLEARANRCES

A. Changing VFR-IFR Fiight Flans

Revisaed f1ight plans for aircraft quickly ~ 77 g T

while kespiny &1l aircraft adsquately

separatad in continuous SidsYyly flight. U S , s
g Attempted to change flight plans whan ™' "~ " " = 7
§ such a proceadure was obviously impos- e n et )
aible and would lsad to confliction. R
| Utilized VFR flight instead of provid- . ;"o . ' TP

ing standard separation minimum. v 2

= Failed to advise pilot of IFR canoelle~ ;... =% ' O
; tion. \1 ah $ :~ij‘ f I 1 é

r

g B. Changing Deatinations . ., Bffagtive 15

bl
Y

PO
Sl

.
;i:&. N R
¢ —ﬁ% K
Ha i

Ty

A

o

Revlsed clearances of several aircraft to
provide for destination changes and main- ‘ ‘
K talned separation from other traffic. _ ' 2
Falled %o provide adequats seperation . . - T
for aircraft changing destinationwith ~ -~ - -~ .- v
resultant conflicticn. 2 s

'
Y L
CERR T

Provided alternate flight plams for saircraft = . S . )
whose originel plans could not bs filled. N S .3

Anticipated the need for destination changes .~ . . .
- and arranged to have them ready on request. o b §

L 50 Y e, J.IF;L.,;
g
»

"o !
EAPLEN
(n&'ﬁ 7

Avarted potentially hasardous situations by : | "

: recomsending destination changos. L 8 - j"”?"sj,“
; Changed destination of an aircraft with- -~ .. ' I
‘ out giving pilot a reascn for change. ‘ 1 H

2 R

C. Changing Altitudas Effective 17

I%lcﬂ.ﬂ E _ 7

X

S

f
i
L H

v‘ s%

Provided immediate separation for airoraft by . N
issuing altitude changes. 13 s
Caused & confliction by failure to revise
altitudes of aircraft with insufficient
) separation. 13

¥
TR
v
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No. of cases

Refused a request for a dangerous altituds
_ change and suggested an alternative plan.
Sent an aircraft into an altitude which
had just besn wacated because of hazard-
ous couht:lom

Took -.dmt.lg. ar aircraft potent.itlit.ics and
assigned altitudes most suitabls to partioular
alrcraft.

Vas abls to change altitudes without holding
or delay btecauss he assigned altitudes before
_ sircraft arrived in ares,

Cavsed » confliction by agnding ajrcraft
tp or through alrsady filled altitudes.

Caused delay and congestion by attempting
to issue only aititudes requested mnd not
utilising il available aliitudes.

Issusd ‘an ﬁﬁdmplsta and dangerous change
o - of alt:l.ﬁuh ::Tﬁuruncu reviaion.

Delayed aircraft needlessiy hy lssuing

unnacessary restrictions with changes of

altitude.

D. Chl.tm_(«'m:mcs snd Houtes A'ﬁ o ] Effective
o L Imsffective

L

Sub-zrea rotal

, Changed course of alrcraft to aveid hazards,
* confliction, terrain, weather, ete.
Created a oonfliction by chenging the
course of an aireraft to {ntersect 'bhu
£flight path of amther:
Rercuted or chanpsd courses ‘of’ aircrnft-tn -7
* proveant or shorten delays.
Delayed fliphts by f#1ling t9 change
courges of alrcraft using altituds

. eeparation only.
muaipatbq*é.‘f&il‘bun situatilon and reroutsd
-aircraft to #vold 1t.
Instructed an aircraf® dlose in to -the -
£ield to descard m2il to the right. of
course instesd of rt-rarutingo
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wi



E. Changég_ﬂime Schedules

by clearing aircraf't to loee time. . . . o e,

o. of cases

. Effective 5
, . Ineffective .
vy e . - ° Sub-area Total-

[

' TECV L w, .
Provided immediate and adequate separation L
P

y TP S T

Failed to provide timesseparption. mdpﬁrﬁl-,; SofLRtme, L7 R

for the safety of the aircraft. F3
Tt kN wlf e Jﬁ ,_4j L I
III. AIDING ALRCHAFT IN TROUBLE . . -, .. . 3 K ?c i ,ml,?a
fect .14
Km-ﬁul B LE]
.‘A c A ' ror Ems cor el miaaaﬁ Bias ey fL "
Ko iraspace for rgsncy © T e
= ﬁmﬁ I Ineffective ;’
' ub-m h
Saozsm pliben.y i few
- Descended aircrsft la mrgency :lmodintoly TR O VA TR T S

by analyzing traf{fic and clurmg ampwa

in the area. TR I T PR

Fatled to descend urcnft out of Inu.rdam ¢ s g
conditions swen though requestad to do se. ; s

: Descended several aircraft in emergency with’ et Lo
adequate separation for all. U
Cleared aircraft to cliab out of hazardews - . = . . - -
conditions without providing adequate T T : g
separation. ‘ 1

Anticipated the necessity for an emerpency descent.. — -, . e
and cleared airspace f{or it. oz o oy B
Pailad to take acticn to prevent aircraft
entering hazardous conditions.

R N N v B 11 S A
o g la ';,*;% LT
Arrarged an smergency ducent nithout ponll-
1'.1"18 Otmr u‘fﬂen . P e 1 - T At T '&12
] - e - o T [T
" B. 'Wﬁlﬂ Lost Alroraft Erfective 17
Insffective 2
oo i DubrpTe Total, 20
L St e o imda ey A
Used all possible means of commurication to " T
contgct & lost aircraft. . : : st e 7
Failed to exhaust every weans for loeltim wi el SEoa ‘
8 loat aircraft. . o 1
kent beyond his responsibility to locate a lost . . . ) .

aircraft. ) |
Insisted that another person use uncrtho-
dox and unuecessary measures for locating
4 lost aircraft, Co- i

Utilized umususl or original measures Tor Jo-

catire lost aircraft. . &
Farlega Lo check woe acearac; of & rerart of - , - A I
. the Jomation of an Aurorat™ b bod b L e : A P




Orienting Lost Pilots T Effective T ®2 L
o Imffective. - 0
u

HRES Quickly oriented sirvraft enabling sfr- - B R S .
oraf't to contact direqtd ﬂndingigcnﬁ.ﬂ o . - o e

Orlented pllot by obtalning i.ntm-—
tion h-dufid;_ of poeition of air- L
oraft, o 2l 18
18

ARSI

. De - Organtsing Besque Facilities = Effective |
RSN Cnrer’ o Ingffective 0 -

v B JrC o ' B
AlsTted all ponihlc rescus facilities in :*i
mtieiptuon an ssergency. - e : |

A §otemr Lo I

‘L’unrt.od numn tad.l:lt.i.u i-u;iht-ly in p "

oG E ooz Trpe P . \ T et

& .n .-'x”'u e ‘.I P ‘ulu Mgy [ i e L _41-1
" Nade rapid and sate urnn”nu rw thl | CoE
ruscus of aircraft. S T T2 P

. Clearing Alrspeoe for Tost Aircraft Effective - 19 -
S . Ineffective

Cleared aircraft out 32 ifes to'pittdov-a ™ ~ - - - RSPy

lost aircraft. s I L
DEAT S e dml. T oL - o t -

Anticipated an ssergency snd M% S SR SN

“space for aircruft which hed falled to rte b

S anECEG T SR Jewlemd. YT oo e xR on

- P Contlct.:lgL Alrcraft with Badio Pailure .  Effective ~* -~ ° 11§ &
o . ' - Insffective ; g
»“*‘anum Mﬁ fatlure and made prepar- .

atiops for maintaining muou tith .TE)

sircraft. R A S LR |
Delayesd issuing infmt.lon to aircnft T E e TR o
with radio failureikhd*delayed lanng's > ... ' - o
of aircraft. L T s ‘1

-
o

%1

T

Maintained ocmmmicstiond with atrérstt with ©~ -~ e e
radio failure by utlilising all pouihh oo =
methods of communication. T s S

h - o - -
Lo B J, - : - 2
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t_'.h Providinl}lt.armu Bases

Provided a sultable alternate within fusl
ranges of alroraft.

Provided suitables altemate for aircraft in
adwnos of a missed approsch.

Went beyond hia responsibility to find; an
altarnats base for an aircraft.

Anticipatsd an smergency and rerouted air-
craft to alternate bases in fusl rangs.

H. Arranging Emergsncy Landings

Frovided for a safe emergenqgy landing by
lssuance of special inatryotions to air-
craft in trouble.

Arranged a safs emsrgency landing by utiliging
an original and effective method of pnpnring
the field.

Arranged an unusual and safe method of approach
in order to effect an smergency landing.

Anticipated possibility of an emsrgenay landing
and alerted all necessary facilities to aild tho
aircraft.

COCRUI NATING WITH OTHER ACGENCIES

A, Utilising Communications Facilities

Made maxismum use of interphone circults and
reduced the use of interphons time.
Fajled to make-maximus use of interphone
and caused unnscessary delays.

Utlidlsed unusual procedures for msinteining
communications when ordinary (acilities were
uolL adequate.

Bffective -

Insf
Q

3
2
Effective. 20
Inefl . Q
Subapea Total ]
7
L
7
2
- Effeative 115
Imaftective 206
‘Etfective. 19

Imtfcctsn g
area 10 '
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B~ Coordimatizy Intmpsestor Lyeffic

PR

Arranged wreffic ln 7is sector tn provide
for safe and affisimni contral io ancther
sector.

Failed to consider the control plans

of other ssctorw whan sending air-araft

fraa his sector into another. 32
Failed to arrange treffic in his sscter DT
" for convenient ooordimim with trafr!.c
L from other areas. .. 8
3"5 via:l.on*u‘ rlight plans in ancther secter. 1
e ¢, 'mwmug_mrumnt Informstion Effective o)
A Ineffective 48
I . - Sube-arss Total 69
"1&%% H ) !
ek Facilitated control in hkds om or other sectors
b, by issuing or requesting ssasntlsl information. Fal
ER Delayed the flow of information and e o
megg hindered control by issuing or requesting
"%;;:_r; unnecessary information or bty fallure to
-5 take any action. L8
.-?d”’.l*:‘vv LA . . - §
“,’:*é_: D. Issuing or Requesting Inrqrutian Prmpt.}; Effective : 17
"s:ﬁri",'):“’ Inﬂffﬂctri“ g
o T iR T r o ey Sub-area Total .
B, ) o S e .
it Spesded the flow of information by his prompt A
WAL issuance or acceptance of control data. 17
e Delayed the flow of information Yy lssuilng P Liea
e T, o agaepting control data slowly or hesi-
< wxu; or by fallure to t.m w action. Ls
L -t e @t - : .
. B Iaw Mﬁ.c Advisories AR Effective 8
:% E O 8 Ineffactive T;
s Sub~area T

e Issued advisory 1nfomt-10n to airwt to |
i prevent possible hasards: = -

Failed to issus advisory inforntinn to .
aircraft to pravent possiltile hasards.

o,
4

Effective -
Ineffective

Sub-area To




212

No of [ cases

F. Jssuing wnd tequesting Accurste
Tn.lor%tion Effsctive 11

Ireffective EE
ub-area Yo

Avoided the necessity for call-backs, repeats

and revisions by issuing and requesting clear,

complets, and accurate information. 13
Issued or requested inaccurate, or incom-
piste information necessitating call-backs
for verification or with resultant conflic-

tionm. 28
Issued clearances besed on inacourata data- )
g. S Intall Effective 7
Ineffective '.;%

Sub-area

Conformed to atandard phraseclogy and issued
Ainformation in a clsar marmer making repeats
UNNe COSBATY - 7

Deviated from standard phrassology or
issued information in an unintelligible

manner which nscesaitated repeats. 13

H. fAeducing Interphons Contacts Effective 6
Insffactive 2

Sub-ares Total ki

Held the number of interphone contacts down
to a minimum by the effective use of short-

cut methods. b
Made mmla.ry interphons contacts. 2

I, DBriefing Sucoessor at the Board Effective 1
Ineffective 15

Sub-area rotal 16

Facilitated the control on subsequent watch by

providing his successor with all pertinent in-

formation concerning the traffic picture. 1
Falled to provide his successor with all
pertinent information concerning the traffic

Left his successor with work undone when he
should have prepared the beard for him. o
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No. of cases
FLANNING APPROACH PRUCEDURES Effective 52 )
Ineffective Yg; e
Krea Total 2
A. Arranging Holding and Stacking Patterns Effactive 5
: ] Ineffective . 3
u B
Stacked aircraft in such a way that approaches 3
and departurea were facilitated. 3
suekodorhtldaircrmmsmhamthn : ‘ Ry
all holding aircraft were delayed- e
Devised a mekeshift holding fix when nones was
available in area and s¢ expesdited the flow of
traffic. . 2 E
Delayed aireraft by holding them unnecessarily. 7 _
Stacked aircraft without regard to specisl -
limitations. 1
Failsd to provids ssparation for sireraft in
tlﬂ 't‘.cko 11 ‘
Made no provisions for atacking in case of bad
wesather. 1l
Held aircraft at a dangerous holding point. 1 i
Failed to provide holding instructions for
aircraft cleared to tower. 1
B.  Organizing Approach Sequences Effective 15
’ Il fective ,
R . i
Arranged altitudes of spproaching aircraft so ‘
that they were approsching in a sequencs most
favorable for landing. 9
Falled to arraunge altitudes of aircraft in -
sequenos for landing and #0 delayed drerlﬁ 2

.Orguu.nd the approach sequenoce of a large ;rmp
of alrcraft bty utilising all approach courses and

desocending ail aircraft with the same instructions. b | j
Arranged a descant without delay by usirg hnldiug ,,
stacks for other airersft. 1 E
Devised an unususl approach procedurs which per=
mitted alrcraft (o lamd without delay which would
othsrwise have been incurred. 2 L E
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m'f bl L

| 125
Ro. of caaes
Approached sircraft with lowest fiusl supply
first. 1
Approached siraraft without regard to fuel
linitations. 1
Failed to provide for separation in case of
weather changs. 1
Caused & confliction bty failing to ssparats
approaching alrcraft. 5
Was ahls to prevent delays to aircraft even though
they filed flight plams at the last mi:;ute.‘ 1
Q0. Releasing Airuraft to Approach Control Effective 6
Ineffactive i
Sub-area Total
Released aireraft to tower prior to ususl time
of release in order to facilitate the fiow of
traffic and avold conflintions. 6
- Eslessed aircraft to Lower st an wmneces-
sarlly high altitude, 2
Turned aircraft ovar to towsr without pro-
viding adequate sepsration, 1
: Turned eircraft over to tower btasfore legal
. Umit was recached. 2
B. Determining the Saturation Foint Effective 13
Irsffactive l2
Sub-aree Total 5
BRecogrigsed the saturatiopg point snd acted
pramptly to restrict further traffic from entering
ths area. 13
Falled to restrict traffic entering srea with
ruult-nn&, ;:omtion and confliction. 12
E. E-timgfgggupnd _Preventing of Delay Time
Ianbpronchas Effective 13
i Ineffective lg
ub-area l'o

Frevented delays to approach2s hy iesulng ac—
curate approach times well in advanca of, ap—
proaches.
Failed to gat accurate npproach ttim and
delayed saircraft as & result.
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Ro.

Utilized a VFR approach to avoid delays whiech =~ ~: - “».2:i2 . - .o ¢ :
rou].d have been incurred by the ual of an i e
I.pprﬂlc.ho ~E 9. T 3T LA 3 '_';
Delayed aircraft by using imrolvod appronohu Coo i vt
when more simple onss could have bnn used. 1 R

SN e TR Jol TR T ) T

By utilizing all possible dnaoent oourses h- Co s Terfsew .
descanded a group of aircraft quiokly nt.hout. . :
delay to othar sircraft. - A . L R LT Sy 1 .
Failed to utilize all lmhhll li.npaot Sl T RURR S TE

80 incurred muessnry dclm

g

s

Prevented an approach delay Yy Mdhh ‘ard - T :

thorough coordination with all centrolloru 1n =

area concermsd. s e '
Failed to coordinate with oth-r sactoru '
and delayed aireraf't by haphazard arrivals :
in his sector. b §

i

.
S Ada

Avolded protracted delsys by holding tppr&damg'_: C - mera e
sircraft wntll the peedsd altitudes were avafle > . ;.. -u, - ;
able. 2 A

Expedited the landing of speclal aircraft such - .

as hospital ships. | 1
Tied up a low altitude and prevented ainr- - ’
craft froa making approaches without delay. L E

Placed unnecessary resirictions on apprdach- ]
ing aireraft and unnecessarily delayed it. 1

Falled to provide ssparation between sireraft
and was forcead to delay all other alroraft to
do so. 2

Failed to keep an altitude open for a missed” - . R
approach. S

VI. SUPERVISING PERSONREL . Bffective: i 30
i Imeffeactive 7 g

A: Iraining Assistants Effective 12
- 1peffective 18
Sob-area Total 30

FProvided thorough explanations of proosdures =
for insxperienced assistants which clsared wp . )
assistant's misunderstanding and snhanocsd his '

g knowledge of omtrol proocedures. 8
g Gave incorrect or incomplete explamstions

= to assistant. h
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‘training progrn by voluntarily devising
tralning wids

R

Increased the efficienqy of the ocenter's

Ducrund the sefficiency of the center's
training prograa by ridiouling training
methods or failing to take them seriously.

Failed to find ssaistant's errors.

Ineffective

B. Delegating Responsibllity to Assistamts ~  Effective

_ Bncouraged an assistant to assume responsi-
- bility byt offered to assist him whenever

NSOSSEArY .
Allowsd an assistant to handle more of

S the work than was nsosssary.

Refused to allow an assistant t.omt-t
ayy rasponsibility.

Alded an assistant who was having troubls with-
out "taking over®.

C. Allocating Personnel Effective
Ineffective
s

Hecognized the fact that the sector could not

be handlsd alons and arranged for assistance.

Falled to requezt ald when it was impos-
sible to handle traffic without aid.

Failed to anticipates persormal needs and
was forced to canoal a leave as a result

of thia. 1l
VII. BANDLING THE BOARD Effective 7
Ineffective fi_
] Ires Total
" A.  Bemoving Void Strips Effective 2 :
g 2 Ineffactive g
Sub-area Total f
Eliminated unnecessary strips - kept a clean 3‘[
board. 2 d
Failed to remove urnnmecdesary strips from #
the board. 3 ;
3
R ‘;.-s
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VilI. HELPING OTHER CONTROLLERS Effactive

:“1&‘:1
No. of casens

B. Posting Complets and Accurate Data : - - ;- Effeptive . .y .1
oL g i -ineffep ey

TN S STRLY o <
Posted information on the bmrd cleu‘ly lrl:l R R
accurately. I o L S 1

Posted inaccurats or 1llegible inrom-
tion on the board. seragen LUt L 13

Beglecped to post flight imformation Oa.itess:-ad ~r * v = i,
_posted incomplets flight informationso ~  ~— ~ ¢
that conflietion resulted. 7

left posltion at the end of a mtoh mkbie s . . e -

= . R A R I
incomplete information posted. - li..ar . vt - . g2 .9
(AR EE_ S

C. Organiging the Board Quickly i ‘r:-’«ﬁftﬁ:t-iﬂ ST 4

SO 1

Ma ot

Familisrized himself with board & few winutes - . & . .
aftar taking over.

Posted flight so slowly that hs delayed
others-

e

Inaffective
Area Total

dgw .

B

A. Bscognising Conflictions in Otbor Sectors  Effective -
. ﬁtgocﬁ.F 2
area. lota
Alded another controller by calling his stten- - .
tlon to & oconfliction or bty correcting the situ-
11

ation himself.
Falled to take any action to avert a con-

filction which he notlcsd in an adjacent ST
2

sector.

B. Assuming Another Controllar's Responsibil-
ities. -, Bffective 33
InaiTective 6
1 a

Voluntesred to assiast another controllsr who T
was very busy. .- 33
Falled to assist another controller who -
was overworked. -3

Aided another controller but neglactad
part of the work he offered to do. 1

Lo
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Ho. of casens

C. Helping in the Solution of Othsra’ Problems Effsctive.

ffactiva
é_ &Eﬂ Total

Suggestad & molution for the immediate problem

of ancther controller and showed him procsdures

for avoiding other problems in the future:
Refused a roquest for advioce.

Correctly interpretsd a situaticn which was |
confusing to others and corrected their mis-
concaptions.

MATNTATMED HARIONIOUS RELATIONS WITH OTHERS = Effestive - 15
Ineffective
by [}
A. Demonstrating Confidence in Others | ECfesblvs; ... O
Indicated that he had no confidencs
in a fellow worksr by refusing to aocept

or nsediessly changing procsdures used
by the worker. 6

Indicated that he considered a fellow

worker‘s abillity to be inferior to his owm

by relieving him of his work in & bosstful

and pPOEpPOUS MANNDAT . S ) 1

Rudely refused to accept the suggesiions of

other workers with resultant delays or ocon-

flictions. 13
B. Criticising Others Effective 3

ETeA i

Criticiszed an assistant in such a way that the
assistant accepted the criticism and changed

his behavior. o . |
Criticized & fellow worker in an unmecessarily -
harsh way . o : 13
C. Maintsining Good Public Relations Effeqtive

4
%ﬂt&ﬂ 12

Diplosatioally sxplained a difficult traffic
sitmtion so that plloits and airlines acospted
his explanation. b

Antagonised airline personnsl by reprimanding
tham.

4 Ha v # T
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Aszisted or O.ffﬂﬂd help in 2 sibt-asiln mel

his responsibility ¢ that the center received

comuandation from theas outside apgencles,
Refused to give informatlon or help to an
outside agenday in a ruds manmer.

Impressed pilots with his contrelling ability
by clear, definite instructions and plans which
he 1zsuned to them.

Impresssd airlines unfavorsbly by failure
to 1saus clearances until too late.

D, Aeotgt.lﬁ Bumibilt}z
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Beanined cvertime to complets & pisos of work.
N Increaséd the workload of others by aveld-
AR ~Fobjomeibilities or pessing them
t of > dnt.o” dthwts s

Hefusad to accept the blame or meks amends
for an error which was hia.

Angered pesrsonnel by reporting an inveati-
gation carrted cut with dnconclusive and
incomplete data.

Failed to kesp hWimwelf up to dut.& on con-
trol procsdures, o .

Triad to svada blanre for confliction by
f falsifiomun. -
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- Fsadlily obtained the assisbance of other
porsonnel bscsuse ofiliwe Bwetrul’ fimd per—.t. :
. sumslive manner 1n which ha asked for help.
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Bemainsd calm and controlled although under
great pressure and successfully handled the

Bacame angry shen criticized by another
and "told off" the person offeiing

eriticism.

Refused to sccept the blame for his
errors or to acespt his sctione as errors.

hiuhim%cmur- Undar Stress

situation.

Becamme rattled in situation involving
bsavy traffic and was unable to use
control procedures to stralghten out

the situation.

Became rattled and annoyed other workers
by contimially requesting help during an

margency -

Becane physically 111 during preasure of

heavy traffic.

Became rattled upon discovering an error
which he had mede apd waa subsequently unabls
to control traffic as he had previowly.

Ao of cases

Effective
Ineffective

Sub-srea Total LB

27
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