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Bivision of Antlwopolegy ard Poychology

- Committee on Aviation Paychology
April 23, 1949

Ir, Dean R, Brimhall

Civil Aeronautics Adminiatration
Hoom 5217, Commerce Building
Washington 25, D. G,

Dear Dr., Brimhall:

The attached report, entitled lhe Develcrmept of a Stapds Lis e
for the Adrline Tranaport Raving Baged op the Critical Requipemente of the
' ; by Thomas Gordon, is submitted by the Committee on
Aviation Peychology with the recommendation that it be included in the aeries
of Tecknical Reports of the Division of Research, Civil Aeronautloe Adminis-

tration. '

The study desecribed in thle report represents a ploneering and significant
effort in providing improved and objective measures of the proficlency of alr
transport pllots., it is commonly recognized, as pointed out in the report nade
to the President of the United States by the Special Board of Inquiry onm Air
Sefety (Deceumber 29, 1947), that the proficiency of pllots is of major conse-
quence today in commercial aviation, Procedurss such as those described in
the report will lead to greater objectivity amd avcuracy in determining whether
pllots possess the proficicncy required for the aafe operation of transport air-

planes,

The objeciive flight-check represents the resulta of nearly two years of
direct research in this area. The completion of this task within the two-ysar
period was made possible only by the utilization of other research resultes ob-
tained in the nearly tsn years of research conducted by the Hational Research
Councll Committee on Aviation Paycliology and by the Military Servicea, Wany.
of the developmentis so utilized reflect the continusd interest of the Civil
Aeronauvtlcs Administration in the support of researoh bearing upon human factors
in aviation,

Ap indicated in the Foreword and in the body of the report, steps have been
taken toward the tryoui of a somewhat revised objective rlight-check smbodying
changes suggested by the Alr Line Pllots Assoclation. These changes are the
outgrowth of extensive consultation with the Air Line Pilots Association and with
the other interessted agencies with which the Committee on Aviation Psychology has
been in close contact throughout this program with a view of facllitating the
prompt implementation »f the outcomes of research in the day-to~day work of the
Civil Aeropsutics adwministration,

Gordially yours,

- -

dorris 5. Vite.sea; Chelrman
Coamities on Avlatloa Feyelalogy
USVimaf Natlonal Repearch Couneil.
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EDITOIAL FORENORD

On June 15, 1947, the President of the United States appolpted a Special
Bosrd of Inquiry on Alr Safety to "study the pertinent data and information
relating to the program for safety in air transportation and the factors,
both mechanical end human, which enter into safe operation." In the report
made by this Board on December 29, 1947, 1t is stated that:

"Proficieney of pilots is of major consequenoe today
in oommercial eviation, Persons of only moderate or
average competency cannot be entrusted with the re-
sponsibllity of controlling modern airplanes in
flight. Rewer and more modern typee of alrplanes
have intensifieca this reeponsibllity. To date air-
plane design has not succeeded in reduocing algnifi-
cantly ths degree of proficiency nseded in the pllot,
Moraover, both as a matier of operation and as a
matter of adminlstrativs regulation, the ultimate
Judgment on the safety of any operation rests with
the pilct, The initlation of flight in many instances
requires the concurrence of others but, onoe begun,
its successful completlon depends ¢n the pillot.,"”
(page 55)

, Farlier developments in ibe research program of the National Research
Council Committee on Aviation Psychoiogy had indicated' the importance of im-
proved proficlency measures aa e device for increasing air transport safety.
In particular, T. P. Wright, forwerly Administrator of the Civil Aeronauties
Administretion, and D, R. Brimhall, Asaistant to the Administrator for Re-
search, had ealled attention to the necessity for surveying aspecta of pilot
characteristics and behavior which may contribute to accidents during flight
and for developing improved procedures for the upgrading and oertification of
airline pilots., As a result, there was initinted, late in 1946, a comprehsn-
sive research program designed to reveal the eritical requirements of the
pllot's Job and to develop an improved and objective procedure for examining
the flight proficlency of airline pilots.

Reference to this research program ia found 1n the report by the Preaident’s
Special Board of Inquiry cn Air Safety which mentions steps taken by the Board
to consult with the National Research Council with the view of taking full ed-
vantege cf the facilities of this agency for conducting research which, in the
words of the Board the "governwent, by ite nature, is not too well equipped to
develop" and which makes possible the full utilization of the "expertiness, that
patience for research that only the best of owr educatlonal institutions pos-~
z088." 4ip a matter of fact, the develspment of this projeot has required not
only the utilization of widespread research facllities, but it hus lnvolved
close contact with and the cooperativa of the airlines, the Alr Line Pllota
Association, the Air Transport Asscciation, tha Clvil Aeronautics Administration,
apd the United States Air Foree,
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The reasarch project has developed as a three-step program which is to
be followed by a further f£ield tryout of e somewhai revised cbjective flight-
cheok in cooperation with the Alr Linme Pilots Associatlon, the Air Tranaport

Assoclation, and the airlines.

The first atep in this study, described in an earlier rep-::-r‘t.,.1 involved
an analyeia of the CAA records for 1,278 pilots who had passed the physical
examination for the Alr Tranmapori Certificate. These records were analyzed
to obtain factual information on the certiflocation history of pllots who are
or mspire to be airline pllots, '

The second step involved research of the survey type designed to reveal
the special requirements and characterlstics demanded of a safe air transport
pilot present-day operations. Thile survey, also described in an earlier
report,< involved amalysis of data gathered frou interviews with over 250
airline pilots, from CiA and company records, snd from other sources.

The present report on the third step In this long-renge program describes
the development of an objective flight~-check for the Air Transport Rating Cer- |
tificate. Just am the determination of the critical requirements of the job
was based on extensive fileld research in #hich airline pilots themselves co- .
operated, rather than being a product of "armchair research," the development /
of the flight-check, based on theseé critical requirenfents, has involved exten-
sive flight testing, conducted at the CAA Aeronautlcal Center, Oklahoma City,
and st Barksdale Air Force Base, Shreveport, Ioulsiana, through the coopera-~
ticn of the USAF Tralning Command.

in the development of the sroject it was recognized that an improved and -
serviceable flight-check should meet four major requirements: (1) it should
be more reliatle than current methods of evaluating flying proficiency, that
is, measures of flight proficlency for given men, cbtalned by different check
pllots, and on independent test flights, should be in wesential agreement; (2)
it should me&sure skills relevant to success &3 an airiire pllot; (3) it should
be practical, and (4} 1t should be acespteble to those whose job 1t would be to
use it, .

It is felt that the flight tesi desuribec in this revort meets these re-
quiresents. Of particular interest is the fant that high agreement was evident f
betwesn flight test measurcs ylelded by different examlaers fiying given pilots
on differept days, and in different airpisnes. Thera seems sound reazon for the
opinion that research to date haa yieldsd a procedure which showa.conaiderable
promise as a device for making eure that -nly 9ilots who have the necessary

Preston, H. O. Anglysie of CAA records ou airline trensport pilots.
Washington, D.C.: CAA Division of Ressarch, Report Wo. 72, August 1547,

%Gordon, Thomas. The alrline pilits A survey of the critical require-
zenta of his Job apd of piloy evalumtlon and seleoilon procedures. Weshing-

ton, D.G.s CAA Divieion of Research, Report lic. 73, November 1947,
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akills will be granted the Alr Transport Rating Certificate, The objective
flight-check developed in the investigatlion has recently been somewhat re-
vised, ’n the maln to overcome objuctions raised by the Air Line Pllote
Assoclation. Plans are under way for the tryout of the revised objeotivs
flight-check on air transport pllots with the cooperatlion of thes Alr Lins
Pilots Associgtion, the Air Transport Aasociation, and the cirlipea.

The investipation described in this repori was carried out under the
auspices of the Nationsl Research Councll Commitiee on Aviatlon Payohology
by 4he American Inatitute for Resesrch. Ths program was confucted by Dr.
Thomas Gordon under the general direction of Dy, John C. Flanagan. On page
v are found ackmnowledgments to the many agencles and to the many individusle
who oooperated with those responsible for the ressarch pregrem in producing
the outcomes desoribed in the report.

Morris S§. Vitelea, Chmirwan
Comuittes on Aviation Peychology -

April 23, 1949
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SUMMARY,

Objertivag of the 5

The objective of this study was to develop a more accurate and reliable

‘method of evaluating the flying profisiency of pilsts based on an analysis

of the oritical requirements cf his job, The atudy was conducted by the
American Institute for Research undar contract with the Committee on

Aviation Psychology of the National Research Council and with funds from
the Givll Aercnautics Administration. -

For the purpose of this study, the Airline Transport Rating flight-
examination was selestsd as the vxamination for which the new method would
be develcped, This meant that an effort would be made to develop an im-
proved procedure which would measure the skills and qualities required of
an alrline pilot for succeseful functioning on the job. It was experted,
howevar, that the new mathods developed in this atudy would Ilncorporate

distinoctive procedures and features which could alsc be applled tio measures a

of the flying proficiency of private, commercial or military pilcts,

Early in this project vertain standarde were set for the new proocedurs
which would be developed. These were:

(1) Thet it be more reliable than current methads of evaluating
flying proficlency. What was wanted was a wethod which when
used by different chezk pilots would decrease the amount of
disagreenent shown by check pllots evaluating the 'same pllots.

{2) That it measure the skllis which are most relevant ito succwuss
or fallure of the mirline pilot on the Job, What was wanted
was an svaluation provedure that would measure the skllis
which had been found to maks the difference between safe and
efficient flying and flying whirh 13 not.

{3) That i1t be practizal., Bepauss of the difficult sonditions
under which pileots must be evaluated In the alr, it was
intended tha% efforis would bs mads to conmairuct the new
evaluation procedure to fit thsae conditions.

{4) That the new procsdure be acosptable to those whase job it
would te to use it.

Cene P of the S
To sccomplish the objestive of develuping an evaluation proredure that

would meet the above standards. the project wae oarrled cut in five stagss:
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A survey wes made of ourrently used methods of avalun.ting pilot
proficlency.

2. A survey was made of all of the previous research studies ajmed -
at the development of improved procedurss of evaluating pilot
profiociency.

3. A study was mede for the purpose of determining the oritical re-
quirements of the airline pilotis Job, through collecting from
nany different sources information which provided evidenos am to
the skllls and qualities of eirline pilots which had been proved
to have made the difference between Ilying whioh was safe and
effective and flying which was not, .

4. Objective methods of measuring these oritical riquirountn ware
: devised on the basis of the findings from the previous phase of
the study and in ccoperation with airline check pilots amd Civil

Aoronautios Administration sxaminers.

5. The new procedure was subjected to an sxperimental try-out, re-
vised on the basis of the results from this try-out, and then
given a second experimental try-cut. These try-cuts were con-
ducted to test the reliability, relevance, practiocslity and
acveptabllity of the new procedures.

Specific Procedures of the Study
MM&M

The survey of mu-rsntly used methods of evaluatlon incluﬂod both a atudy
of the various methods employed at premsent by the airlines, the Civil Aero-
nautlos Administration and the military services and a review of the studies
which throw light on the adequacy of these methods. In general, the method
whioh is almost universally employed at present is of the subjective type, in-~
volving the giving of a single rating on over-all flying profioclency, giving
several ratings on oertain components of the job or giving ratings on very
general traits and characteristics of the pilot, Studles of thie type of
evaluation method oconsistently have demonstrated that it does not result in a
satiefactory amount of egreement between check pilots indepsndently evaluat-
ing the profiolency of the same group of pilote. This lack of agreement has
been reflected in coefficients of correlation between independent cheock pllots

of approximately ,35.

Studies have shown that this type of evaluation method does not dimcrim-
inate between the abllities of a pilot in different mapects of the job, The
#ethod also does not always give an adequate range of the abilities of differ-

- ent pilots. Flight-examinations of this type have been shown to fall to pre-

dict socres on subsequent flight-examinetions or success in later stages of
training with any degree of accuracy. Correlations showing these Telation-
ships bave varled from .00 tec .39, -

The survey of previous research aimed at developing improved measures of
pilota’ flying proficiency suggested that the most promising type of procedure
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was the one roquiring objective observations %o be made by check pilots during ?fé?
a standard flight and requiring the scoring of numercus small segments of the :fi
pilot's performance on the check flight, It waa alec apparent from the survey.. ﬁfé
of previcus studies that more resecarch was needed to develop a single compre- ¥
hensive flight~check composed of a large uumber of measures of varicus aspects Ses
of pilots' performance, The previous studles suggested a need for concentra- . &g
tion of effort on devising a flight-check which was practiocal: and acceptable R
to the oheck -pilot’. .1 ‘?E‘nﬁ
In order to make the new procedure relevant to the job of the airline ;wgg
pilet and also acceptable to cheok pilots, a study was then mads for the pur~ 73
pose of determining the oritical requirements of the &irline pilot's Job, . G
Data were obtained from the perscnnel records of currently employed and pre~ R
viously eliminated pilots, from the reccrds of 121 airline acoidents and from aa¥

532 oritical incidents in which the pilot's behavior contributed to s near-

accident or close call or was a factor in causing the pillot to be falled on a
flight-examination. The airline accldents and aritical incidents provided the
best evidence of the critical requirements of the job, Two separate analyses
of these data produced lists of the most critical aspects of pilots! perform~

ance, which provided the basis for the development of the new evaluation pro-
cedure,

The new eveluation procedure which was then develaped incorporated the
following characteriatios

1. The tasks required of the examinee weres selected on the basis
of the findings from the oritical raquirement determination.

2. The tasks were arranged intols standard flight.

3. The form which wes provided for the check pilot contained ocer-
tain distinotive features: (1) numerous graphic and piotorial
items, (2) items which allowed the form to be used with different
airplanes, ard (3) items which minimized the check pilot's job
of recording of performance.

4. The procedure relled most heavily on the objeotive-observation
type of measures, but included more subjeotive 1tons Ihan neoces-
sary for relevance and practicality,

The first try-out of the flight-check involved adminlstering 1t to 27
Air Force pilote on two succesaive flighte on different days, during which
flights two check pilote made independent observations. The two check pllots
on the second flight were different from the two on the first flight.' The
observer-observer reliability of the flight-cheok was .85, and the ride-ride
reliability was .58. The correlation between the average total score of the
examinees and their experience level was .49, but there was no significant
relationship between the total scores on the flight-check and the number of
flying hours of these pilots, )

The first foram of the flight-~check was revised on the basis of the re-
sulte of the first try-out. The revised form was then administered to 26
Civil Aeronsutios Administration examiners and instructors on two successive
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ﬁ _ flights and with two indapmdant observers on each flight. Ths obwerver.
L'  ocbmerver reliability of the flight-check was .86, and the ride-ride relia-
bility was ~76. °
*1,1*\ An evaluation of the flipht-chack was obtained from 2l of the Civil Aero-
PRy nautics Administration check pllots participating in the last try-ocut by means
icx of a questionnaire.
p - The most significant of the conclusions made from the results of the
i study are as follows: .
; 1. The flight-check developed in this study is a reliable procedure
for recording the performance of pllots having the training and’
arperience similar to typical npplicants for the Airline Trans-
‘ port Rating oerti.fimtaq
a J 2, Using a scoring procedure substantially similar tq the ocne used
in this study for arriving at an over-all measure of pilot pro-
ficlency, ‘different check pilots indepandently observing the per-
S formance of a group of pilota of simllar experisnce 4o those used
IR - in this study will assim scores which ace in substantial agree-
- ment.
S5l 3. The flight-check developed in this study appears relevant to the
i, o requirements of the job of airline pilot on the basis of two
R types of evidence. First, it wus devised to measurs those require-
menta found critical for succeasful functioning as an airline
: pllot, Secondly, the scores on the flight-check and the experience
+ level of pilots show a positive correlation significently greater
than sero,
O Lo Although Givil Aercnautics Administration check pilots see both
s certain advantages and disadvantages of this flight-check, the
Lo majority are either in favor of adopting it as the Airline Trams-
£ . port Rating flight-examination or in faver of comtimmrng ita
S try-out after scme revisions,
'-?f !
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THE DEVELOMVENT OF A STANDARL FLIGHT-CHECK
FOR THE AJRLINE TRANSPORT RATING BASED
ON THE CRITICAL REQUIREIENTS OF
THE AIRLINE. PILOT!S JOB

INTRODUCTION

Peychology slready has made significant progress in measuring the
achievement and capacitisa of the individual., This progress is clearly re-
flected in the hiatory of the develcprent of improved procedures for evalu-
ating intelligence, aptitudes, imowledge, interests, physical growth, traitas,
personality, adjustument. One prominent aspest of this develomment has bean
the continusl search for more objective methods of measurement -- that is,
those characterized by standardization of administration, observation, and
scoring; bty freedan from the influence of observer bias and differences in
standarda of performance; by specificity as to what is to be observed; and by
qQuantitative methods of arriving at & Tinal evaluation,

Within relatively recent times; paychologists have begun to apply their
techniques of measurement to the problem of evaluating the complex skill of
piloting an airplane. The need for more accurate msasurement of this skill
was realized Just prior to the last war, but it was only after this country
entered the war that this nead becams sufficiently acute teo attract the atten-
ticn of a large group of psychalogista. The need for accurats methods of
evaluating flying skill has becams increasingly critical since the war with
the rapid incresss in civilian flying, both privats and cosmeroial, alang
with the contimring program of maintaining military preparedness.

The rresent study waz zn atlempt to meet this need. The Civll Aeronsu-
tics Administration requested the Comalttes on Aviation Peychology of the
National Research Council to sponsor research aimed at the development of
improved procedures for evaluating the flying proficlency of pillots applying
for the Airline Transport Rating. This rating is required of all pilots who
1y schaduled or non-schbeduled trarspoert saircraft. To obtain this rating a
pliot is required to puss 2 written eramination covering his knowledge of
essential pilot infolmation and 2 flight examination :intendsd tc msasure his
flying proficiency. This project was limited to the development of an i
proved flight exapdnation. The project was granted to the Amarican Institute
for Ressarch under the immediate direction of tho writer.

The study involved several different phases.
the foliowing order:

l. 4 survey of currantly used methods of measuring pilot ;roficienc;ru

These will be reported in

2. A review of previcus research simed at developing improved measures
of pilot pruficimc:y'

3. . Determination oi‘ the critical sidlls required of the airlint pllot.

L. Development of procsdures for meesuring these critical sidlls.
5., Ewaluation of the new proceduras.
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', CURRENTLY USED METHCDS CF
MEASURTNG PIIOT PROFTCTENCY

The Functions of Pilot Proficiency Msasurea

A11 civilien pilots at present must be evaluated by the Clvil Aercnau-

tics Administration to determine competency to receive the various pilot
licenses and ratings, such as the private, compercial; instrument, and air-
line transport certificates. These licenses define and limit the type of
flying a clvilian pilot can engage in (contact or instrument), the kirds of

~ airplanes he can fly and the use he makes of his flying (private or cummsr-
‘cial). Each pilot in order to qualify for a particular license is required
to pass both a written and & flipht examination designed to measure his
knowledge and flylng proficlency. The safety of thousanda (both pilots and
passengers) and the consequent acceptance of flying by the public depend
vpan the accuracy with which the proficlency of all civilian pilots is deter-
m‘:

Mlitary aviation relies upon accurats evaluation of flying -skill to
determine whether pllots are qualified to proceed to advanced levels of
trainming, to fly more oompluaimaft,toengngeininamﬂying ar
totakoanatypoorairplanooﬂthegrmmd

- Airlines rely upon measures of flying proiiciency to determine whether
a pilot is qualified to "fly the line™ ax 2 copilot and later as a captain.
In addition, each pilot 18 required Ly regulation to pess an instrument

e e

g flight-check every six months &s a means of checking on the degree to which
W . he has maintained his proficiency in this type of flying. The extent %o
which evalustion is utilized in the airlines is high-lighted by the remark
e made to the investigator by an airline pilot, as follows;

géi; ®The alrline pillot is contimvally under pressure of Job insecurity,

- becsuse he is always being evalusted. Teke a doctor, for example, He
¥,

g5, passea his 'Boards® and then he is a doctor. He isn't re-examined every

F fow mnths to see how well he is doing. Not so with us, We gat our

B licerme as an airline transport pilet, but then scomone comes along and

B says he wants to make sure we're still on ths bell.®

In addition to these frequemt and mut.im uses, measures of flylng pro.
ficlency can be ntilized for dagnosis of spscific strengths and wealnesses
" 8o that the training of an ipdividual pilot can be made more efficient. In
' pgeneral, however, currently wsed evmluetlon methods seldom serve this func-
~7-. tiott. This is not to say that instructors themselves do not use dlagnostic
'~ methods in their teaching, tut that the proficiency measures comoonly em-
; ployud are not adequate for providing diaguostic information. to the instruc-
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tor., Eather tre ipstructor reliss oo nis merary of wha! nis student has done
6nd upon his own standards f huw well 4e has ione. Thus present dlagnostie
teaching depends upen the lagiruccor's wmemory, which 1s far from infellitble,
ard upon his particular stancards which are kaown 1o be differant from thoas
of other instruectors.

To the paychologist ar eduzator, pllet proficlency nmsasiares have yet
ancther funetlon, They may be used as writeris ageinat which to teasl thne
validity of pllot aselezti.n [rozedures, training mothcds, changes 1n equip~
ment deslign, 1mprovemenlts in working cundlticrs. Feaearch ln any of thess
areas ofen depends for its validation apon some necrure of the performanes
of the pilct. The best evidence =hat particuisr sslection proeedurss ars
adsquate is an increase in the proficlency of i{he pllots seleected. If thers
exlates nu highly reliable msasure of pilot proficierey, ag in the Army 4ir
Foros selectlon program during World War II {23), lese son¢luplve evlidsnce
aust be used, such aa a pass or fall criterion. 8imllarly, concluaire svi-
dence of the reiative offzctivensass of different metheda of training would
ke provided by measures of the proficlency ¢f pilola trained by these mathoda.
One of the few axanplea of surh a use of meeauras of pllet proficlensy im
reported by Miller. Galt, snd Gerahsuron 1in the Army Air Force Aviaticn
Psychology Program Resear:h Heport No., 8 {18;, In general, howevsr, in
military or civillan eviation thers has been llttle modificetion of tradi-
tional pllet training msthode, in part due tc the ack of any way to detar
nipe ths relative effectiveness of methods which otherwise might be w»xperi-
nertally lntroducad. )

A smorious psroblem in conserclal avietien today remaine unsolved par-
tially baneuse of the lack o7 a suitabls eritericn of pilot proficlency.
This 1s the problem of the optimus nurber of erew mombers for large four-
ongine schedulei airlins plenes. Bevause the anvwar to thls problem has hudg
1o be sought 1n the Juigments of crsw members “hemselves and because thoss
Judgments differ coneidarsbly, ro sclution har et been reached, Here pro-
ficlency measures are nii thy sole criterion of optimum crew size, bozsuse
such factors ap e2onomy, fatigue, and asrnvipmwnt masat be consldered, yet aunk

. metgures certalnly could be ovne veefal eritcr.v acd en impertant ons i that, |

The sericus need for, aa well as tha difficultiss Iinvolved in, developing -ri-
tericn mamsures of pllel profiecienocy repoatedly has teen affirmed by many b=
vestigators in this fileld (23, 6, 18, 11),

Thus, measuyes of flying profisiency ars lmportant for the furetion.
they may serve In (1) predictipg pillste' futurs saciess in specisl assign-
ments or advaneed training, (2} qualifying pilots for epecial licenssas or
fer gradaation from training programs, (3: sscsrtalning msintenenze of oarilsr
achizved proficisncy, {4) dlagncsing specific strangths and weakneesse for
teaching purposes, snd {5) validating traln’ o;, metonds,. seleation proceduree,
and changea in squlipment cr working sorditions,

Metrode T Siwelaation Guriensly Used

Considering tle extent ty which aveluntilcn of flyiug proficleney is
needed and used Iv civilien and willcary aviedion, 1t wouid be expected that
a varizty of evmloatiop meihods wes baling used at present  Actually, how=
aver, this ls no- ths cges. Jurrentliy usged tathnijese of neasuriag flyling
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skill are surprisingly simllar. There iz extesnsive variation in what is

measured but little variation in how it ie measuved. A4ctually only three
basic types of evaluation methoda are bein; used extensively in olvilian

and military aviation,

Tus Rated Work-Sampie Method

The method of evaluation most frequently used ai present 1s one in
which the examines 1a observed «a a speciel test flight {nalled & check-ride
or flight-check). At the completion of the flight-check the observer givee
the axaminee elther an over-all ratipg on the total flight-check or a rating
on each of various components of the flight~shack. There is great variation
in theé extent to which the flighi-cheok is broken down into smaller compon=
enta or work-gamples, With some methods the obaerver mesigne a grade to
sach of ten to tweniy mansuvers. Typical of thia method are the flight-
checks used by the Civil lercnuutics Administration for certificating private,
commerniel, and alrliine iranaport pilots, With others the obaerver gilves a
reting to varlous components of each maneuver. The Royal Canadian Air Force
and Royal Air Force utilized such a system during the last war, Essentially
theira wap a method involving standardization of the maneuvers to be given
and the componsnta of each mareuver to be evaluated, Standardization of the
observers was approached through instruetor and check-pilot training pro-
grams and travellng standardization boerds.

This method, called the "Rated Work-Sample" method, is used extensively
in military aviation, by the commerélal airlines, and by the Civil Aeropautios
Administration. The ratings asesigned ara usually pointe on a scale, ranging
in size from two to one hundred poinis. These scales mey be any of the fol-

lowing types:

1. 4, B, G, D, B, F
2. Satisfactory, Unsatlsfactory

3., Above Average, Average, Eelow Average

be 5y by 30 2, 1

5, Exosllent, Good, Falr, Peor

6. 100, 99, 98, 97, 9, 95, 94 . . . . . . eto.

With the rated work-sample method of evaiuatlon several different methods
are employed for determining whether the individual passes or fails.  If only
one rating is given on the total flight-check performance, then, in order to
pass, the examinee ie simply required to obtain a certain rating or hetter.
Where ratings are given on smaliler work-samples, s final over-all rating may
be assigned independently of the individual maneuver ratings; or the maneuver
ratings may be averaged. 4 syster of welghting individual maneuver ratings
is seldom, if ever, employed. Frequently a multiple cut~off system ia used
whereby the axaminee is required to obtain a certain rating or above on each
:*omponent of the chenk-ride ir order to pass.

The Method of Rating Gensral Qualitles

ln this method the observer gives an over-all rating tc one or more gen=-
aral qualities of flying proficiendy. In the Army Air Force for & perlod it
was customary for the check pllet te give ratings on four general qualitles,
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ment, approach, using a form reproduced ic »art below:

G Tolarence FPresc-ibed Flown Max. Actuel //
;ﬂl‘é.:'- .
k2 Airspsed 130-150 U0 10 )
Al &way from Station o //
Headings 10 12l 3 i

Over Field Altitude 20 ft, 500 ft. 10 Ij

Altitude Over Sta- ;

tion 20 ft. 1000 ft. 5 !

g }
" :  Apother crganization is using a system whereby each maneuver is brcken down

Lito components and the check pllot is vequired to write in how the pilst
performed with respect to each camponent or to answer spscific gwstd.ms
ebout his performance:

o ho CLIMBS, CLIMBING TURNS AND TRACKING

{1) A.'.Lrs;ned during climb averaged mph

(2) Enew which way to turn to intercept track

You Rew

W (3) Maintained track within Degrees
o Recerks :

With this method; however, there ia no system of assigning peints to either

j ! the companents of the maneuver or the maneuver itself. The check-pilot simply
e rates the examinee on a five-point scale ranging from supefrior to poar.

¥ . Furthermore, the check pilet fills out this form after the flight., This ia
:

true of QJ._ of the currently used methods which were stvdied In this investi.-
gation. /’”

Among the methods being used at pressnt there is mich variation ia wiat
is being evaluated. In part, this is due to the differences in the requite-
ments for verious kinds of flying activity, although variation 42 apparent

' among organizations engaged in almost identical activities, such as the sched-
2o ulad domesatic commercial airlines.

5 To sumsarize, the methods of msasuring fiying proficiency currently em-
ployed in military, private, and commercial aviation show the following
characteristics; P

~

1. They require subjective mtrmé-’a of work-gamplea of various

degrees of specificity,. -subjective ratings of general qualities,
ar & combimatdon of- both.,

11_

2, These ratings are usually aupplemented by brief descriptions of
various aspects of the pilot's performance.

S -
- L‘f q‘_AIH‘:I L\_l“—‘[- it

3. Ratings are made on either mumerical or descriptive scales hav.-
ing from two to ¢pe hundred points.

xt : Lo Occasionally some attespt is made to standardize ratings by
e meens of llsting "points to be considered” by the check pilot
or by establishing performance limits.
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5. Ower-all proficiency ratinge are generally arrived at either
independant of maneuver-ratings and quality-ratings or by
averaging the letter with equal weights.

6, Ratings are made after the ilot hap completed the check-ride,

7. There is extconsive wardiation in the aspoets of pllot per-
formance which are rated,

Ae early as 1941 Ldgerton and Walker (i) collected ratimgs of manen-
vers performed on dally flights by students in the first phase of the Civilian
Pilot Training Program and found evidence of strong halo sffect end exiremely
restricted ranges, Johnson and Doots {12) later found similar small renges,
ag well as high Intercorrelations between itemp and lovr reliabllities “etwmeen
inatructor and inspector maneuver ratings on 178 elvilian pilot tralnees. Of
additional interest were the inconsistencies they found between ingtructors!
maneuver ratings on a five-point sonle and their remarks uritten on the grade
8lips on the same day, Fxauples citod weres

Cormenta grodeg
fAbove average" All CGracdeo 3
"Did poor on 3500 Grode 3
"Hormal® Grade 1
"FExcellent landinga" Grade 3

The present investigator in 1942 nade an anmalysis of tventy-three hundred
subjeotive maneuver-ratings assigned by instructors to a selsct group of
pilote who had graduated from an instructoris course in the Army Alr Force. It
was dlscovered that 31 per cemt of thie ratings wore C'e and D's, which give the
impression that nine out of ten of the graduates of thies scheool vore onl) ever=-
age or belowr average in flying profloiency, as indicated by thelr grades!

Ben=ivl (18) has sumerizod some of tho studies Ly aviation psychologista
of methods used in the Arny Air Force, In an atterpt to [ind an adequate
ocriterion of pilet proficiency, these invectirctors cxonined cll availlohbis
rroficiency moasures, all of which were of the ®subjective" type. Thece in-
cluded daily ratings, checl-ride ratings, imstructors' coanents, and cther
treining records. Two indspandant studies of the ability of average check-
ride ratings at the primary level to predict various criterda of performance
at later stages of training indicated lov 1ositive correlations ranging {‘ron
.11 to .26, The correlation between tuo individunl chcokeridera' subjective
evaluations in another study ot the primary lovel was .35. I'ron several
studies of "stage grodes" and daily grades, all of vhich were of the rated
work-sam le type, i1t was concluded that the correlations among subjective
grades for &ifarent aspecta of {lying vere hish, imdieating the probable
presence of a strong tendency for chech: pllote to pive the same rating on aell
itens. The stegr grodes and ths dail; gradec (id not redict succcoss at the
next level of truining ag vell an the pllot celoction te-~tp used in ‘the Army
Alr Foree, The ‘i e ades, ln addition, .'.d not correl.te ap_rcelably
with the avernce cheok=ride prade, with a  ass~lail criterion or vith éach
other,
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Preston {21) in a study of the records of both flight and written exum-
imations of the Clvil Aeronautics Administration found no relationship be-
twoen scores made Uy pilots on the light examinations for three different
certificates. The private certificate 1= the first obtained by pilots, the
commercisl is next, and the airline transport the last- It may be noted be-
low that these flight teasts are not positively correlated:

:_ﬂ_.‘:ght Fxaminations b o LR Runber
Airline Transport and Commercial L3 -035 738
Airline Transport and Private Ol Ol &20
Private and Commercial edB 037 1702

Neither the private flight test nor the commercial flight test predicts per-
formance on ths airline tramsport flight test. The method of grading on all
three of these flight tests is that of assipgning subjective ratings to each

of a mmber of maneuvers. It is reasonable to assume that the unrellabllity
of thizs type of evalvation procedure is partially responsible for the lack

of correlation bstween the scores on the threa flight tests. If any one of
these flight-examimations should happen to correlate with soms criterion,

such a8 freedom from accldents, 1t is highi- nnlikely that the other two would
be relmntcld’ tc anch T &riterion. Thiw ~tudy 47 3enificant from the atandpoint
of the present study, imabmwch «c it 1s e Alrlive Trancpert Ratinz for vhich
an evluction procedurc 1s to be prepared.

A recent study has been reported by Henneman, Hausman, and Mitchell (10),
This study involved the examination and analysis of differemt training records
of immtrument flying as measures of ths proficiency of Air Farces pilots in
this type of flying. This is a particularly significant study becausae, in
contrast to the flndings of other studies of current methods of
pilot proficiency, these investipgators conclude from thelr findings that the
methods investigated are "unusually satisfactory.® The study dealt primarily
with dally ®mission grades" but they report some results of an analysis of
flight-check grades. Relevant to the mresent study are their findings in
regard to the reliability and validity of different flight-checks administered
during the training perlod. The correlation between scores on a flight-chack
given at the end of the firsit phase of training and scores on the flight—
chack given at the end of the three-month courme was .39 for 14, pilots. Two
factors, however, might have affected this correlatiom. The investigators do
not specify whether there were different check pilots for these two flight-
chacks, nor do they give information which would lead one to discount the
irfluence of the second check pilot’s knowledge of the results of the first
check-ride. This influence may have increasod the size of the correlations
reportad between several other measures of proficlency examined in this
atudy, especlally since imstructors in such small treining units frequently
discuss among themselves the relative capabilities of their students.

The Army Air Farce aviation psychologists have attempted to evaluvate
instructors' written comments on examinees' parfcrmancs during flight-checks.
In view of the widespread use of this method; thelr results are of considsrable
aignificsnce. Ben-Avi (18} and Crawford and Dailey (3) have reported one study
in which comments from the trailning flight grade slipe of six hmndred and fifty
aviation cadets were categorized in the following groups: Motor Technique,
Perception, Motivation, Headwork, Emotional Difficulties. Quantitative scores
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derived from frequericies of comments in each category correlated L0 with suc-

cops in Pripary training, with considerable variation in the sise of the sep-
grate correlations for each of the three populations studled. The instructor

aho Wrote the comments, however, also made recomendatiomns for elimination.

Consequently, 58 the investigators caution, these correlations are spuriously

high. The category scares predicted succees in the next phase of training

about as well as average check-ride grades, yielding a correlation of .25.

In mummary, the findings from these studies of currently wed evaluation

methods

1.
2:
3.

b,

suggeat the following conclusionss

Currently used methods have not yet produced a satisfactory
amount of agreement between check piiots who independently
evaluate the proficisncy of pllots.

These methods do not satisfactorily discriminate betwsen rela-
tive proficiency in different aspects of plloting, as evidencad
by high intercorrelations among mansuver ratings.

Present methods generally do not give adequate ranges of the
abilities of pllots, although one study reported that a group
of check pilots in the Air Force did demonstrate that discrim-
ination can be achisved with rating-type methods.

Fresently accepted msthods of ewaluation do not adequately
Fredict success in later atages of training.
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CHAPTER 11
THE PROBLEM

The Objective of This Study

The reasons for the existence of a meed for accurate measures of flying
skil]l have already been noted. Furthermore the survey of currently uvsed
measurea indicated that the mathods almost wniversally employed are of a type
which has not proved adequately reliable, predictive, ¢ discrimingtive. The
ain of this study was to "atand on the shouldsrs™ of thome who hawve
cmmmmmadmmofmmmmmm
dures with the hope that additional progress could be mede.

Specifically, the objective was to develop a procedure for evaluating
flying proficiency which would satisfy the following criteria;

1. It should be more reliable than current proscedures.

2. It should measure the akills which are relsvant to success or
failure on the Job.

3, Tt should be practical to the extent of fitting into the
realities of the difficult conditions under which pilot per-
formence must be obmerved.

li. It should be acceptable to those whoss job it will be to use it.

Bafore presenting the methods which were employed te accomplish the
above objective, it is important to examine each of the criteria establishesd
for these avaluation procedures and to present some of the spscial problems
involved in satisfying each criterion.

5 Problems Involved in
agtive
The Problem of Reliability

(ne of the most difficult problems involved in developing procedures
for ewnluating pllot preficlency is that of making the irstrunent relistle,
Rated work-sample methods have not been highly reliable and the rating of
general traits even less reliable. Some success was achieved in the Royal
Alr Force and Royal Canadian Air Force in increasing the reliability of work-
saxple rotings by training the chservers until they were in agresment as to
the kind of performance which should be rated en PA® or a *3," ste. Purther-
more ths rnumber of cbservers was kept mmell; that is, the evaluating function
was taken out of the hands of the instructors and dalegated to “exawmdning

sl




boards.”
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This is not always possiblé, however, gnd it usually is a nore ex-

psusive procedure. Where it has not been poseible ‘to use & amsll mmber of

L.
2.

3.

L.

50

7.

8,

9

‘ sxaminers trained to employ similar methods and similer standards,
the reliability of evalustion methods has been even more difficult to achileve.
This is

mobably die to any or all of the following factors:

Flying is a complex skill.

Coommication between the pllot and the check pilot in the air
1 extremely difficult due to excessive noise, seating arranpge-
wants and the need for the cbserver to watch out far other

‘ Wﬂc;

Pilot. performance from one flight to ths next is affected hy
many atmospheric variables, some of which are: (a) esount of
turbulence, (b) wind direction and velocity, (c¢) extent of
visibility, (d) density of the air.

Pilot performence is affected bty wvardations in other conditiors,
such as: (a) amount of traffic, (b) differences in character-
istics of different ajrplanes (even mmong alrplanes of the same
type there are large differences in engine power, stabllity,
rigging, feel of the controls, weight, ete.), (c) the check
pilotis marmer of administering the flight-check, 1.e., whethar
he is patient or impatient, uses praise or blames, ete.

PYot performance is undoubtedly affected by changes in the
physiological and mental condition of the pilot himself.
Furthermere, an examines on a second flight can improve ans
aspect of his performance at the expense of another,

The performance of the pilot is seldom recorded until after
the flight is campleted, which introduces the wariable of
differences in the ability cf check pilots to remember what
was done.

Cheack pliots have different stendards of performence due to
differences in their own proficlency cr differences in thedir
traiming. :

Check plio’s differ in their judgment of what aspects of the
pllotis job are most cxritleal.

(heck pilots have different conceptions of a grading system,
Some use it to Justifyy thedr over-all impresaion of an exam-
inve, sama try to obtain a diagnostic picture of the pilotia
strengths and weaknesssa. Some use it to show progress in
training, 1.e., low ratings are given at first, high retings
latar, Others wse it 40 show differasncea among examiness at
the sams level of itraining, l.e., the best pilot among & group
of pilsts just beginning training would receive a high rating
even though his proficlency is low comparsd with a trained
pdlot. '

PRSI T
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These factors contribute to the unrelisbility of pilot measures in two
ways. First, they reduce the amount of agreemert betwecn two independenl -
cbservers of the performance of a pilot on a singls flight — the "oluerver- -
oterver”® reliabiiity. Secondly, they recduce the amount of _
Two obelervars, each of whom evaluates the performance of a pllct on a diffar-
ent check-ride —- the "ride-ride" or "test-retest™ reliability. This lust
reliability measure gives an Indication oY the degree to which the flight-
check measures permenent or consiatent bebavior of the pilot. The criterion
of rellabdlity established in this study for the evaluatdon procedure includes
both the observer—observer and the ride-ride reliatdlities.

How high these reliabilities must be before a pilot proficlency nessure
is considered adequate iz a question that mist be answered arbltrarily. The
goal in this study was to achisve reliabilities which would be higher than
those obtained with prooedures used at presment or with experimental procedures
developed in previcus studies. The objective flight..checks developed hy avi.
ation psychologists in the Army Air Force agnd reviewed later in this peper set
a fairly high standard for reliability. In this project, howsver, several new
techniques wers esployed which, it was hoped, would result in even higher re-
Habilities.

he Problem of Relevance

The job of developing a measure of pilot proficiency which is relevant
or valid is far from a simple task. Relevance refers to the extent to which
the test measures behavior of the pllot which is related to sucocess or failure
on the actual Job. Consequently, it is important to devise a test which not
only measures permanerit or consistent skills of the pilot but also measures
skcills that are relevant. The investigator is faced with the problem of first
selec relevant tosks for his test and then evalua the axtent to which

scores relate to success or fallure on o

The selection of relevant tasks in flying is difficult for a number of
reagons, aome of which are:

1. Tt is inadvisable to devise tasks which require the plane and
the pilot to be subjected to testing conditions which are as
critical as the actual conditlons of airlines flying. Many of
the actual condltions can be simulated, but others camnot.

2, The cost of operating modern high~powered aircraft prohibits
long test flighta. Consequently it is necessary to limit test
f1lights to what is considered tc be a "ressonable® length of
time by the operatora of the planas.

3. It is not possible during a routine passenger f1ight to measure
all of the critical skills required of an airline pllot, because
the presence of passengers prohibits the performance of a large
mumber of essentlal maneuvera, such as engine-out landings, steep
turns, etc. Thua, speclal check-flights mst be utilised; yet
on-the-Jjob evailuation procedures are in other respects more
relevant than these check-flighta for nauuring such akills as
navigating, westher {lying, stc,
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L~ Thers 13 much disagreement among expert pilots as to which tasks
are the most relevant.

S. That which s a relevant task for measuring {Iying aidll in one
airplane may be quite different for measuring skill 4n flying
other types af planes,

These are save of the difficulties facing the imvestigator in selecting
test situations which are relevant. In this study an attempt wis made to
select relevant tasks by relatively systematic methods, yet 1t was found
necessary to forsake rational methods when practical limditations mede it in-
advisable to include certain tasks in the éavaluation procedures.

Hot only is it difficult to select relevant tasks for inclusion in the
evaluation procedures but it is equaliy difficult to test the procedures for
relevance. The lack of & highly reliable gnd accepiabls criterion of pilot
proficlency is w1l known to psychologists who have dare research in aviation.
The aviation psychologists in the Army Air Force not only found existing cri-.
taria of flying proficiency unreliable, but also had difficulty dewlopd.m
adequute now criteria. Flansgan, Crawford, Dailley, Cowles, Banpeman, and
others (1h, 9, 2, 6} have reported several ressarch projects diracted toward
the axamination of sources of criterion measures of pilot proficiency. It
was found, in general, that no singls proficiency measure covered the entire
range of pllot dutiss with sufficiant thorounghness. The need for an absolute
cariteridn of pilot proficiency in terms of the basic requirements for overw
all flying proficiency was not satisfactorily met. Some of the criterla which
have been investigated are:

1, Prequency of accidents
2. FPass or fail at varicus lewels of training

3. Combat success

4. Proficlency and achievement records in training or on the job
5. Experisncs leval

6, Judgment of experts

Frequency of accidents is an inadequate criterion of proficiency for
the reason that too few accidents occur or have occurred in camercial airline

flying. Even if it were possible to administer an experimenmtal flight-~check
to an extremealy large number of airline pllots, it is certein that omly a
amall fraction of these would later have accldents,

A pass-.fail criterion is eesy to obtain if the group selocted for test
iz in training. This criterion was used extemsively in the Army Air Force {(1B).
Tts disadvantages are that it gives only a two-fold classification of the sub--
Jecta and that it is nol always reliable itself. Ita reliability, howewvar, is
generally higher than ratings on a single subjlective type flight-check, becauss
a pllot is seldom failed without being given flight-checks hy several check-
pllots.

Cambat criteria were investigated extensively in the last war for valida-
tion of pilot selection methods, but were not used for validetion of pllot .
proficisncy measures. Such criteria are difficult to devise. As pointed cuat
by Flanggsn (6), therse are many attemuating factors which ohscure relation-
ships between combat criteris and selection or evsluation messures. There
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are differences in opportunity to achieve combat fsuccess,” and there are
differences in standards cf succeas as used by superior officers in rating
individuals under their supervision. Such factors require that very large
samples be used in order to obtain satisfactory combat criterla. The avi-
ation psychologists found, too, such blasing factors as the tendency for those
receiving their training early in the war to receive higher ratings of combat
proficiency, To control a1l such blasing factors is a difficult task.

Records of the performance of pilots in training or on the job poten-
tially represent a good acurce of criterion data, for these reccrds contain
the evaluations made by e mmber of differemt check pilots on each pilot over
a period of time. These reocords, however, have certain characteristics which
reduce their adequacy as criteris. Some of these charactaristica were appar-
ent in the atudy of records mede in this project and later reported in this
pepet'. Pirst, 1% is seldam that the records themselves have been kept care-
fully. Secondly, forms used by different airlines are pot standardised.
Thirdly, the forms used in each airline company are changed frequently.
Lastly, thers is svidence of the operation of a generalizing tendency in most
rocords of this kKind. That is, check pilots tend to give the same rating on
all aspects of a pillot‘s performance.

The use of the criterion of differsnces in amount of training and exper-
ience is based upon the assumption that training curricula teach relevant
kinds of flying skills or that experience iiself assures the soquisition of

If this assumption is correct, then a measure of
of flying proficiency would be cbtained by adminis-
oup of airline copllots and a group of captains. It
t this could be done in this project, btut these plans did not
toerialize for reasonsa which will be pointed out later in this peper.
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In lien of adequate criteris of pilot proficiency the Judgments:of
naxperts® can be used as o measure of the relevance of the evaluation proce-
dures, althougk this method is inferior to vallidation procsdures. Further..
more, if the development of the procedures is based upon & careful study of
the critical requlremmts of the pilot's Job, the procedures will be relevant
pravided the test requires the pilot to perform tasks which call forth the
aitioal kinds of beshavior. In this study the investigator has relied heavily
upon a thorough study of the pllot‘s jJob with an emphasis upon discovering the
met critical requirements of the job. The relevance of the procedures devel-
oped Irom the Job analysis also was checked against the judgment of a large
group of Aexperts.®

The Froblem of the Acceptabdlity
of the Procedures

The problem of having new pilot evaluation procedures accepted Yy the
operating agency has troublsd most of the previcus investigators in this
field. Although several studies have reported the development of improved
pilot proficiency measures and &lthough aviation peychologists have known
for at lesst ten years that the traditional methods are umreliabls and non-
discriminative, the present study revealed that all of the mejor agencies
esploying pilot evalustion prooedures still use ths sams bagic method = that
of rating large work-samples. Scie of the reasons why it has been difficult
for aviation pesychologists to get their procedures adopted and put into appli-~
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cation by the agencles for whom thsy have b=en developed are:

1,

The agencies demonatrate a natural resistance to change which
the reaesarchers have not always dpalt with as skillfully as
thoy have the develoupment of the ueasures ihemselves.

in an affort to develop flight-checks which are comprehenalve,
some investigators have developed procedures which caul for
the check pilet te rezxord;, in the air, s large number of obser-
vations. This meets with the objeetlon of check pilote that
the procedures are too compllcated and too dangesrous to use in
the air. On the other hand, a flight-check which limita the
observatlons to a =mall namber is criticized by check pilots on
the grounds that it "dosan®t cover enough ™

Flight-checks have usually been develupad for use with only
one type of alrplane., Inasmuch es wsst of the agencles that
must evaluate pilcts use more than one type of plane, the new
procedures can never be adopted for Lheir entire program. It
is not loglcal tc expect that these agencles will alweys de~
velop the new forms for use with their othor planes.

The researcher who tries Ls develon a vompletely oblective
flight-check may fall into the srrer of leaving cut of hris
tept oritieal components of the b slmply because they can~
not be measured okfectlvely. In this case. the check pllots
are likely to complain, "What about -amoothneas of handling
controis' and speed of taxiing,'" or, "Why don't you include
*atllity. to plen aheed? " However, If the investigator at-
potiris to include items L cover sunh Job components he 1.
1ikely to hear, "Whc ls te determines what a safe taxling apecd
is -- 1t*s all ‘relative, '"

In etriving for ob1e!t1vlty © Yy 2nmotimes easy Lo fell +intwo

the error of consicucting itous which call for the check pili:
to use pointa of referenty which ars not used by him in avtual
practise, For wxempla on en instirument take.ff, during which
maneuver the check plls. has to be cornstantly watching cutsidn
the coskpit, he wil! €ind luv diffli-zult to acoept an item which
calle for hip to vsm the gyro-ronpass as a reference point,

even though a morae oblsviive evaluarion of direction could be
cbtained if he ased Lnla Justruement, Check pillutas, coneequently,
object slrongly o !tems whizh force them t¢ use upnaturel peinta
of refarence

There 18 alse Lhe "uCuring dilensa ¥ Tha check pllats willl say.
"Flyipg can’t ba refuved to polntg ™ Or they may challenge t.5:
investigaror with, "Vhe: ace you 1vying to do -- eliminate ths
chack pilut entiresy from evuluel'ng the pilet?" Gheck pllats
generally feel ira’ parformanve or a chevk-r!de must bs eveluated
"as a whole.”
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Another argunent agnonst ogweatilving performance s tled up
Intimately with the aompliceted confisuratlion of asittitudes and
feelings of labor -toward menugement. This problem was not en-
countered by previous investlgatora, lmasmuch as most of their
wark was with govermment or militery sgencles, In this study,
however, it was learned thet labor takes fthe view that a method
which "in any way separates the excellent pliote from the very

good pllota, from the good pilots, etc., iv entirely wrong end

‘heg the grave gotential of ecausing serious labor-management .

difficulties.”

R

Loaken from a latter written to the writ-or by the President of the Alr Line
Pllots Association,
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CBJECTIVE MEASURES OF PILOT PROFICIENCY
DEVELOFED BY PREVIOUS RESEARCH .

Previocus resea.ch almed st the development of more objective methods of
avaluating flying skill has been concentrated in the military services and
in the Clvil Aerconautics Administration private pilot program. By far the
tulk of this research has been done by the Committee on Aviation Psychology
of the National Research (ouncil and by the aAviation Paychology Program of
the Army Air Farce. These two groups; along with the Royal Air Ferce, the
Royal Ganadian Air Force and the United States Navy, have dewvoloped pillot
evaluation procedures which fell jnto three general types: (1) graphic and
photographic procedures, {2) rating procedurss, {3) objective—ohservation
procedures .

Grapbic and Photographic Procedures

The graphic method of recording flight performance involves the use of
a mechanical flight recorder which records the effact of accelerations upon
masses which are free to move in restricted planes. Photographic methods
involve the ntllization of motion photography to reszord the readings of flight
instmuments. A recorder of the movement of the flight controls is wsed in
conjunction with the photographic method., Viteles and Backstram (2L) made a
very thorough atudy of the R-5 Ride Recorder and attempted to utilize the
recorder for meassuring flight performance. Two methods of analysing the
recards qualitatively were examined: (1) rough quantification of the tracea
made by the instrument on waxpaper charts and (2) a description and clinical
evaluation of the records. There mes a significant and high degree of associ-
ation between the two methods of analymsis. Test-retest reliability wmas also
fairly high, but the investigators caution that the ratings were not inde-

5,
pendent due to recognition of individual records resulting from growing famil- ° ;°%
farity with the records. 'The valldity of the ratings as descriptive of the ~ . 7+
recorded flight performance was sssuned, inaspmch as the traces were an objac- iy
tive record of the flight and the ratings based upon the traces were reliable S

and represented relative degrees of axcellsnce of perfomncu as compared
with an asrodynamically ideal performance. The ratings, however, wers not
significantly assoclated with the pilnt proficlency’ criteria of lsvel of
license held by the subjects and amount of flying time in the testing air-
plane, although the contingency coefficients were consistently positive,

In the second part of this study (19) quantitative scoring methods were

Hay

uaed on the graphic records of the same 28 pilots. Some of  the quantitative o

. indices differentiated the three levels of experience represented in the iR E
group of students. Not every index differentiated all thrae Yk
groups and some of them did not differentiate any of the three groups. “he L%
T 7-,:‘_‘.%"

Iy iy 28 i‘?}?
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ﬂvu quantitative indices had reliabilities rangfmg from 09 to 8L w:l.th
Tespect to conmistency of perfomance on successive flights.

L
ML
Y
! 4

¢
§~

Willisms, Mecmillen and Jenkins (32) carried out studies of & aifferent
graphic recorder, the Friez analyzer. The f1ight.analyzer data did not dif-
. ferentlate betweon studants reted “good® and “poor® in flying abill even
‘ thonga this study utdlized records of three meneuvers rather than Oﬂﬂs
R in the previous study.

‘McFarland and Holwsy' (15. 16) report atudles involving the use of the

1y~ Fries #nd Redhed recorders.- Their results indicated that the apparetus fur-
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which subjects met absolute flight standsrds. They ariticize graphic methods ‘
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and Tate instead only the performance of the » Consequently, they
Mnothodldonotprovidaamof the spmml‘sk‘.ulamd
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1n3 these resulis as q guide, the Civil Aeronantics Ldnﬂ.n:\stratdm
initfated work on the development of a new type recorder. This work, repertad ‘b
i. gy MoKay (17), has not progressed to the point where the recorder has been
gven m:lw field try-out or experimental teating. . R

Using photographs of the instrument panel and comtrol movementa, Wapner, ,
Pestinger, and Odbert (29) obtained records of two successive flights made by ;
- studenta at aepproximately 35 hours of flight training, H::otognnum o
~ takon of a mmber of instruments, making it possible to secure readingm of g
. nine different aspects of performence, such as; altitude, rate of climh, .
RuAM., airspeed variation, ball bank deviations. Ratings based upon the -
f1irs wore mede indespendently, tnt the ride-ride relisbilities of these rat~
ings were very small., Thers was little evidence of a significant change in
sithor direction in the performance of ths pllots from the first to the set-
ond f1ight. The investigatore- cantion agairmt accepting a singls flight a»
a criterion of proficlency and sugpest that thersis aneodformro:ua
abls methods of msasuring pilot performance.

ﬂulumd'mmm(% 27) describe the use of an lmproved photo.
< installstlon and the uunut.ion of slow motion projection during 'l'hu
of the films. The investigstors on the basis of the photographs

made ratings on different aspects of performance, made brief notes on specific
items of parformance, and assigned over-all retimgs to the entire [light-check.
Some of their ratihgs were made independently and sowme were composits ratings
‘besed on joint observation of discrepant ceses. The final *Criterion Raiting»
¢ resulted from a joint compariaon of the two sets of composite matings. Agree—
: Rent between these various seis of messurss on the ssme subjects was signifi.
oantly high. Also the relationship between different sets of msssures wus
high. Scores on an earlier flight predicted scores on a later flight to the
extet of en r of )5S, ‘tut this coefficient represents the relationship be-
twoon scores assigned by the sape obaervers.  Furthermore, inssmuch as only
two ratere were involved, it is difficult to make generalisations concerring
. the relisbility of these mathods when used Uy a larger mumber of raters. As .
the investigators point out, the atudy does not indicate whather the photo-
graphed flight performance was representative of, or relovu.nt to, the flight
pmficiuw of the subjects. .



In sumparizing and evaluating the studies which have utilized graphic
and photographic methods of measuring pilot proficiency, the following con-
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clusions may be drawn:

la

2.

Lo

5.

7.

8,

The methods of recomding the performance are highly objective
but excessively costly in time ard money.

The records themselves do not rrovide a measure of proficiency,
8o it is necessary to employ methods of evaluating the records.
The reliasbility of these latter methods has not yet been
established for graphic recordings and has been eatablished
for photogrsphic recordings on only a small sample of raters.

Ride-ride relisbilities have not been adequately determined for
elther graphic or photographic methods in cases where ratings
of the two rides are made by different raters and without
knowledge of the ratinys on the first ride.

Graphic and photographlic records provide measureas of what the
plane is doing but not what the pilet is doing. Furthermore
the methods do not provide a record of the planeis performance
in relation to the ground. The measures are, therefore, not

camprehensive.

Rone of the studies employing graphic or photographic methods
bas - established the relevance of the observed performance with
respact to flying proficlency.

These methods require specilally equipped planes, and the equip-
ment is coatly.

The photograrhic records are not immediately available, requinr-
ing time for printing of the films. The rating of both the
graphlc and photographic records requires time and expense.

"When time and cost are relatively unimportant in comperison
with accuracy and adequacy of data and when basic research is
the primary aim, the graphic and photographic methods (and
the resulting criterion data) have defirrite advantages® of
providing a permsnent record and of providing an opportunity
{og more S.han one observer to analyze the same performance
26, p.39).

Rating Methods
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Mention has already been made of the study of Johnson and Boots (12) in
which the Civil Aeronzutics Administration rating-type of flight-check was
found unreliable and non~discriminative. Viteles, Franzen, and Rogers (25)
attempted to introduce welighting techniques to theae procedures in order to
learn if Civil Aeronautics Administration inspectors placed mors emphasis
upon certain maneuvers. The study found thst certain mamwuvers were more
consistently related to flipht fallures than others, but there was no appli-
cation of these results to the developument of practical and improved proce-
dures .
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In 1940, Kelly (13) conducted & stucy in w.ich an attempt was mede ic
develop a rating scale for the evaluation »f pilot proliciency at the private
license level in the Civilian Pllot Trainin, Propmam. The first form of the
rating scale was a graphic type of scale calling for check pilots® subjective
Judgnents on thres aspects of pilot proficiency: (1) skill, {2) emotional
‘stability, and (3) judgment. This scale was found to be wholly wwsatisfac-
tory due to high intercorrelations between the three items. Finally a
‘fourteen-itenm scale was developed. Although the investigator apparemtly did
not conduct a thorough Job analysis from which to select relevant items, he
does report that discussions with experlenced pilots preceded the selection
of items. A group of four hundred Civil Aeronautics Adminiatration instruc-
tors werse ssked to melect their best ten and their worst ten studenta and
then rate them on the experimental form of the rating scale., From the analy-
als of results Kelly concluded that the items on the acale differentiated the
two groups, In view of what is known about the tendency of inatructors tc
use rating methods to Justify thelr over-all judgmenis. this "walidating®
procedure is questionable. No reliability determinations were made, but a
fastor analysis isolated three factors: (1) akill, (2) judgment, and
(3) emotional control. These factora, however, had fairly high intercorrela-
tiona when the various ratings in each factor were combined into a factor
score. Wherry and Rogers (30) using the same data, but walghting the rat-

- ings, obtained much lower intercorrelations between factor scores. Although
this study represents a step towards measuring more than one aspect of pilot
" proficlency, the scale itself remained unproven as a rellabls, relevant and

practical method of measuring pilot proficlency.

Rating methods were ahown to be inadequate in a study by Festinger,
Kogan, Odbert, and Wapner (5), in which an evaluation was mads of a new type
of scale developed in 1942 for the Civil Aeransutics Administration --

Form ACA 342Z, The investigators concluded the ratings did not predict
scores on a second flight—check and that the data indicated carelessness in

otmerving, recording, and interpreting the form on the part of the check
puotﬂo . :

Typical of some of the more elaborate and comprehensive rating methods
are thoae developed in the Royal Canadian Air Force and Royal Air Force.
These methods utilize the principle of standard flights in which prescribed
mansuvers are performed by the examinee in a prescribed sequence. The ad-
vantagea of the standard flight have been emphasized by Vitelea and Thomp-
son (27) and Edgerton and Walker (4), and they have been extensively utilized
by other investigators in this country. In one study conducted at the Royal
Air Force Bupire Central Flying School (20), a method combiming both objec-
tive observation and subjective ratings wus evalusted. The method showed
low test-retest reliabilities (.09, .12, .39, -42) and the investipgators
blams both the variability of the performance of the students and differences
in the standards of observers. Reports of studies on present Royal Air Force
methods of evaluating flying personnel have nnt appeared in the literature,
but the procedures have been described (22). These methods have certain dis-
tinctive characteristics. They are definitely rating methods, tut unlike
other rating-type flight-checks they are extramely camprehensive. For ex-
ample, the check pilot evaluates the examinee's coupetency in "warming up
and testing the engines" by rating him on twenty-three separate items! Sec—
andly, the Royal Air Force flight-checks require the examinee to perform an
extremely large rumber of maneuvera. Each maneuver is broken down into
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smaller job components and the check pilot assigns a score on eagh. Eagh -
component has been given & "maximum" score as a guide for the check pilot..

Failure on some of the items constitutes failure on the entire flight-chetk, - .
: by

No over-all final score is computed, but a profile of maneuver scores is pro-
vided on which the check pilot records a percentage score for each maneuver.
tly whether or not an examinee passes or fails is not determined quan-
titatively but rather on the basis of the ‘check pilot's judgment. Although .
lacking experimental data upon which to base an evaluation of these methodas,

the present investigator offers the following comments based upon hism judgment - %

of these procedures: '

1. The procedires seem relevant; inasmuch aa they are extremely
comprehensive, requiring the pllot to perfarm job-related tasks.

2. The procedures, however, auffer from this comprehensivensss. A
study of the most critical requirements of the pilotts job would
sean to be in order so that the tests could be made lesa complex.
It is doubtful if a check pilot could reliably cbserve all that
he is required to cbhserve. It is extremely doubtful Af such a
flight—check form could be used in flight.

3. No objective references are provided for the check pilot He
simply places a rating after the listed job companent.

L. The idea of weighting items 13 a good one, end meking some items
so important that failure of any one means failure of the entire
flight-test may be a useful procedure.

5. The profile provides a useful diagnostic picture of the examinee’s
performance. ' ~ .

5

. Objective Observation Mathods

In 1910, Edgerton and walker (4) began work on a project, spomsored by
the Committee on Aviation Psychology of the National Rasearch Council, aimed
at the development of a measure of private pilot proficiency which would be
(1) more descriptive of what the plane and pilot were doing, (2) objectively
scored, (3) more discriminating, (L) applicable for field use, and (5) more
dlagnostic and useful for criterion purposes. The procedures developed e
bodied (1) the standardized flight, (2) breaking down of meneuvers into
smaller components, (3) liberal use of items describing the behavior of the
pilot or the performance of the plane, (L) in-flight recording, (5) scoring
of dimxiividual items, and (6) checklist type of items, e.g., the pilot does -
or doss not perform an operation. The ride.ride reliabilities of the mmneu-
ver acores in the first form of the flight.check form wers low ranging from
~13 to .56. Intarcﬁ:ralatiom awong items were high and the scores were not
highly correlsted with number of hours of flight training. This earlier var. .

sion of the test was simplified and given an improved format., In & later study

bty the Coomittee on Aviation Psychology (19) further research was reportad on
the 192 version of the Ohio State Flight Inventory. Two methods of acoring
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were devised, cne a sumation of meneuver grades and the other a profile scors fjﬁ
besed upon the check pilotrs qualitative evaluation of the entire performenos. - 7"
A correlation of .93 between these two types of scores on sixty-six casea 3%
indicated the amoumt of relationship between the two mathods. An item analysis = k.
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'j'ruuma in the development of a shorter form, scores on whj.oh corfeint«ed :
< Mighly with scores ~n the longzer form. The investigatrra point out smveral
inadequacies remaining in the flight-check form: (1) it did not measure
Judgment aspects of piloting, (2) no adequate weighting method was found,
and (3} 1t over-emphasized what the plane did at the expense of what the
Pilot was doing. Despite these insdequacies, the Ohio State Flight Inventory
" represents an important milestone in the development of improved methods of'

evalvating pilot proficiency. Lareuvers were broken down into smaller undts, -

obmervations were made and recorded during the {light, the flight wes made -
standard, and some ltems were of the objective type -~ that is, the check
" pilot uses instrument resdings in recording the performance of the pilot.
: . Those who later were to develop objective flight-checks found much to be -

" learned from the Chioc State group's efforts. Two characteristics of the Chlo
State Inventory, however, differentiate it from ocbjective flight-checks de-
.velopad later:

1, There is-little use of the idea of ﬂlimitu " 'The exatiines,
cormequently, 18 not given a preseribed task to perform -
within certain limits of airspeed, altitnde, heading, etd.
The form, therefore, is more & record of observations than
8 test-

) ’

2. The standlrd item relating to airspeed, altitude, heading
is one in which the examiner checks one of two alternetives,
as for unnple.

(Gmstnnt. _/_‘j
Altitude 12 . . . . . . .{ '
(Varies R o

ey

The serious objection to such items is that "constantM is hot
defined, If it means ne varlation, no pilot would ever re-
celve that mark. If it means variation no greater than a

" pertain amount, it would seem that that amount should be
spacified, .

Walker, Wamner, Bakan, and Ewart (2B) coumpared the performance of sub-
Jecta as recorded by the Chioc State Flight Inventory with ‘their performance
as recorded by photographic methods. The number of check pilots was very
shall and comparisons were made on only five performance varu'blao, so the
results of this study are not vonclusive. Hevertheless, the study suggested
thst check pllots! observatiors were far from accurate and that the degres
of their acouracy should be determined more conclusively before routine use
is made of the flight inventary.

- .7 Frogress Iin the development of impromd objoctivo-otnomtion types of -
i flight-checks was accelerated by the efforts of Army Air Force aviation psy-
thologiats in World War I, Early in thelr program attention was concen-

. trated oo this type of measure of pilot proficiency rather then other types.
~ An attempt was made to achieve abBolute agreament smmong cbservers by using
some persanent standard, (onsequently, performance wes defined whers passibile

in terms of an instrumént reading, a point on the plans, the position of the

plans's wings in reference to the horizon, etc, With this type of measure-
ment the check pilot makes an cbjective observetion, then immediately records .
his observation by writing it down or making & check-mark on an appropriats.

L




" for reliability and relevance due to the end of the war. This flight.check .
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scale or on a printed facsimile of the jnstrument d:lal. This

extension of the use of obJective items as piondered in the later forme of C \#
ths (hio State Flight Inventory. Ty ' ST S
’ T

Youts {18) reports the work done by personnsl of the Army ALr Forece . N i

. o
Psychological Research Project (Pllot) on the development of objective measures .7
of flying skill at the primary level (first phase) of training. W LI E
closely with "axperta® in primery training, the investigators devised 2

items which were subjected to a preliminary try-ocut in the air., After the
indtial try-out of the item and consultation with the "axperts,” they
selected 131 for more sxtenslve try-out on groups of forty-five to ninsty - . .
primary trainees. For each item, information was obtained on (1) reliability
of test-retest on different days, (2) valldity in differentinting betwesn
students diffsring in amount of training, (3) validity in predicting subse-
quent pass or fail in the primary training. Approximately 35 per cent of

the reliabilities were significantly positive at tha 2.5 per cent level ar
above. Also the same level of significance was reached by 25 per cent of
those correlations indisating ability to diacriminate between students at
different levels of training and by 15 per cent of those indicating ability |
to predict subsequent pass or fail, .

Additional studiea mede by this group were significant for throwing
light on the sources of variation in measured flight performance. It was
shown that the observer-observer reliabilities were highsr than test-retest
reliabilities, indicating that importent sources of variation were outside of
the cbeervers, i.e., turbulence, differences in planes, variation in student's
performance, etc. OF significance to the present study were the reliabdlities
of total scores obtained from summating scores on sixtesn maneuvers, In oie |
atudy sixteen of the best items were combined into a single f£1ipght-ocheck, and
reliatdlities for the entire flipht-check were camputed. For two groups of -
forty-one and thirty-five students, test-retest reliabilities ware .50 and .39.
Moat of this resesrch at the primary level was aimed at the development of ;
separate objective items ruther than a comprehensive measure to test all of
the critical skills of the pllot. Such a megsure was preparsed but not tested
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contained the best of the individual measures developed in this prograa.,
One of these is reproduced below: -

i
13

1. Take-0Off, Climb, and First Tum
A. Application of Throttle During Take-Off Réllt‘

.- e
s
,m:ﬂq.rt_";ﬁ?ﬂ; Fin

%?.

52) — _ _ _ Smoothly opens throttls to full positiom. e
1) ” 7 T _ Hot opened full, uneven, or rammed. iy
R
B. At Take-Off, Student: LI s
(2) _ _ _ _ Lets plans fly off. o

(1) T T T T Pulls plane off the ground, . Ly

(1) _ _ _ _ Holds plane on ground.. : T

. . i o ':E.'? P

C. 4/5S Range From 20 Ft. to Lavel-Off: ' S
' Check Highest and Lowest A/S. i8

«56 6 6 1 75 80 ° 85 90— m.p.h. &

A

L 1T I T T :
s 8 1 6 s L 3 2

e

B

o,
-

.
L= B
= -



o %&&E‘;iﬁ%h’ 5\5 '7_ {:*;:'f_:"’SJ-‘; -
éi%;s:?f-f-? @aﬁ“‘%!rfﬁ

(4

Altitude Hange During First Tum:
Check Highest and Loweat. . _
Less-Fest, 300 Ft. More-Feet L .
«-100 B0 60 0 20 2 W 6& B 10— 4
1+t + ¢+ [ 1 ° f+ .t ‘bt -~}

0 1 2 3 Lk s & 7 8 9 10 .._

~ The use of multi-engine gircraft at the advanced level of traisming for
further research in the dewvelopment of objective flight-checks in the Arwy
Air Force of fared two advantages: (1) the observer sat side~hy-side and
could observe performancs in grester detail and (2) there was room for s sec-
ond observer. Ericksen (18) reports a study in which both subjective and ob-
Jective types of itews were included in a flight-check booklet and adminis.
tered on two successive flighta to the smme group of 108 Army Alr Force .
pllots with a different check pllet on each flight. The check pllots had not
flown with the examinees before. The present investigator participated in

~~ - the construction and administration-of this flight-check. Twenty of the items

were of the objective-cbservation type and eighteen of the subjective type.

The two types had spproximately equal test-retest (ride-ride) reliabilitiss,

the madian reliability for the former being .27 and for the latter .26. A
sample mansuver from this flight~check is shown below:

_ SLOW FLYING

"At };,000 Feet, With a Heading of $0°, Begin Slow Flying at LS
M.P.H: (UC-78) or 50 M.P.H. (AT~10). Msintain This Adiitude and
Wa h . . . o

To the rater.--Maks cbservations during a 3-minuts period, be-
‘glmning with moment student reduces throttles. At the emd of o
this time, cut the right mixture control.

o Altituds deviations: Lowest = _ft.
' Highest _ T T T T T, ' , !
2. Directionel comtrol: Sterting heading _ __ __ ___ _'°
‘ Heading of maximma deviation _— " ©
3. Air-speed control: lowest . = _ _w=m.pch.
' ' . Highest _ _ m:poho
k. Use of throttles to check approaching stall:
Mo _ _excsllent _ _ __ - poor 1
N o _ _good _ _ _ ~ 7~ never approached a stall
T T T far
/5. Attituds of plane during mameuver: )
e = = - . oBe too high - = - - _ fluctuated betwesn
T 7777 three-point " too high and not ‘ .
— — — _ . nose not high high enough t‘
enough ‘ !

A revised twin-engine cbjective flight-check was later constructed in
which certain principles were incorporated: (1) items were constructed so
that check pilots did not hgve to write in maximum instrument deviations but
could record successive deviations on a printed scale, {2) aspects of the
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f1light-check was administered to eighty advanced school students in an attempt i

. by msans of an objective flight-check. Both groups were given a simtlar cbjec- '

Job which could not be evaluated objectively were amitted. In other 'loriis', ,
the findl recommended [light-check did not include measures of all of the
critical ocomponents of the pllet's Jjob, - -

Ericksen (18) reports further attempts tc develop objective measures of = - "
instrument flying skill at the multi-engine level of training in the Army Adr .=
Force. In the first study three different methods of acoring objective items - '
were compared: (1) time sample, (2) range, and (3) limits methods. The in~- . =7
vestigatora concluded that these methods ylelded similar observer reliabild-
ties, test-retest reliabilities, and validities. In another study = Uy-dten

to measure instrument flying skill in the B-25. The median odd-day versus .
oven—day reliability for the thirty-four items was .25, based upon aix admin.
istrations of the flight-check. These correlations ranged from -.25 to 6h, -~
It is significant that repeated administrations did not produce reliabilities -
higher than those obtained between only two adminiastrations of the same. ﬂ.ight—«-:
check. A third study involved the comparison of two groups of students only N
one of which had been given traiming involving dailly evaluation of their skill .

tive flight-check at the end of their training. The results indicated that -
the group which had recelved training with the objective flight-check did
aignificantly better than the other group on eleven cut of fourteen of t.hc

fight-chack 1tess. £
. Bagin (18) summarizes the work on the develomment of ob.'jcqt.iva neasures "‘}ﬁ
of single-engine inetrument flying in the Army Air Foree. Of' sipgnificance pts
to the present study is one in which an 8l-item scale was administered to 2
sixty students on two rides on successive days by two differemt check pilots, - &
none of which was & student’s regular irstructor.. The item reliabilities
rangod from -.32 to .10, 26 per cent being significant at the five per cent - b
level of significance or better., The test-retest reliabllity of the total T
flight-check score was L. The correlation between the total score and S
instructors’ ratings of their studenta: instrument proficieancy was .51, ' A e
sampls ltem fram this flight—check 1s reproduced below; v‘%:
RE
STEEP TURNS: P#Set D/G on 0° Now do a stesp turm to ﬂ:e right RN
with U5° of benk. Roll out on a Leading of 1800, Use power S
if needed toc hold your air speed." (Cradsé from start of turn g
to level flight.) s
' . ’ &
1. Right Steep Turn. . S
A/S —16 !
over | 40 130 120 r —17
] R 18
angle of Bank i
L5 27 K

PN
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It is difficult to summarize all of the results of the work on the de-

"Turn aheadingof180° Hmrd.oaa'beoph.mtotheloft
with ofhank Roll cut on a heading of 0°.n

2. Left' St&ep Turn.

4/5 L 19
140 130 120 hnd _
MEELT LTy Ims n

velomment of objective-observation type of flight-checks. Some conclusiona
are apparent from the results reviewed in this paper. Others are based on

+ 1" the accumilated experiences of the Army Air Force uviation peychologists, the

imrlications of which are sumarised by Milier (15). The following facts
mdprinciplesuemtohaveabaaringonthepreamrtstam: 5

.

2,

3

L.

. B

Some objective-observation type flight-checks were shown te
have high observer-—observer reliabilities (as high as .80 or
sbove on moro than half of the items) and fairly high test-
ro'bes';. roJ.iabilitiaa (as high as .bb for an entire flight-
check ).

Reliabilities of objactiw items scored by different msthods
are not aimificunﬂy diffarant )

To make & flight-check cmpmhemiw, relmnt., \ acceptable
to training persormel some subjective items must be included.

Inr test-retast relisbilities indicate the operation of a number
of factors which cause day-to—day variatility in the performance
of pilots. This may be a function of external conditions affect-
ing the flight of the plane or it may be a function of the kind
of performance which is being evaluated, i.e., tramsitory.aspects
of parformance rather than consistent qualities.

The most sccurate measure of the reliability of pilot proficiency
flight-checks is that in which comperisons are mede betwesn
scores obtained on different fliphts administered on different
days by different check pilois who know nothing about the akills
of the examinees. Odd-even or split-half methods will greatly
ovarestimate the kind of reliability wihdch has practical signif-
lcance . :

.No single method of combining mepeuver scores intoatohlﬂig}tt:-_

check score wos found superior to other methods.  Combdming by
utilizing beta-weights, weights determined by expert p.um.
no weights at all ylelded approximately equal reliabilities
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CHAFTER IV

DETERIONATION OF THE CRITICAL REQUIREMENTS
OF THE AIRLINE FILOT'S JOB

Te first step in the development of an evaluation procedurs for a par-
ticular job should be the determination of the critical requirements for the
Job. The job of the milil pllot previcusly hgd boen studied by means of
vardous Job analysis approa , but no adequate job analysis of the commer~

. ¢lal airline pilot's job had been made at the time this study was initiated.

Consequently, the plana for the project called for a job analysis as one of
the first ateps to be taken.

. The General Approach Used in mﬁgﬂm
Critlcal Requlirements o e 3 Job
’ Frequently Used Job Analysis lethods

Although there is general agreement as to the desirability of basing an
svaluation procedure on an initial jot analysis, there 1s little agreement
In regard to the techmiques of Job analysis which should be employed, Tech-
niques employed have varied from the "armchair® approach, in which the pay-
chologist relies ypon his Judgment of what is probably necessary for carrying
out a particular job, to ap]roaches utilizing detailsd and elaborate time and
motion study technigues.

One of the most useful procedures is for the imvestigator to learn the
Job himself, thus gaining first-hand knowledge of what sesms to be required
an the job, It is not always possitls, however, for the investigator to
learn the job, especially when the job requires highly“specialized gkills
or axtensive tralning. Even when 1t is possible, this method is ususlly ex~
penaive and time.cormuming. The present investigator came to this project
already trained as a military pilot and has found this experience extrenely
valuable at all stagea of the study.

Paychologists ir. the past have also utllized systematic obmervationa of
the workers themselves as a means of learning about a job, This technique
may be used to provide the analyst with s detailed description cf what the
workefs do. Some gnalysts have utilized more elaborate obeexrvational tech-

- niques invelving such techniques as photography or time-sampling.

Ancther -frequently used techaique of job analymis is that of contrast-
ing the performance oi a group of successful and a group of wmauccesasful

workeras on standard test or wark situvations. The limitations of this approach.

stem from the difficulty of finding a reliable criterion upon which to base
the cholce of the two groups- A variation of this method is the utilisation
of records of the performance of workers in an attempt to find evidence of
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ddiieraﬁosu bét:remiaucceaaful and unsuccessful, groups.

Paychologists have made use of- the method of asking the workers to supply
detailed descriptions of their activities or to write lista of the tralts and

abilities which they feel are required on the job. Frequently the same infor-
mation is obtained from supervisors or even from top management.

No metter which of these Job analysis maethods is used, it-is still nsces-
" sary for the psychologist to translate the observational date into measurabile
unite and then to determine the relative importance of each of the umits with
- respect tc success or failure on the job. In the past there was a tendency
for the psychologlst to infer from his cbservational dats certain. gomnl
traits, abilities and characteristics, such as intellipance, honsaty, and :
atab:llity. These descriptive tarms became the items in the evaluation prooce-
dure and the workers were reted ags to the degree -to which they posssssed such
requirements. In some of the pilot proficiency measurss being used at pre-
sent, examples of such items have been found, e.g., "judgmesnt," "gkill,* and
ftechrique .,® Serious disadvantages of such terms have teen recognited, far
they are ambiguous and meen something different to each persen who attempts
to rate the extant to which workers manifest such attributes, Furthermore,
many of the same general charactaristics were soon found to be important for
& large mmber of jobs, hence decreasing the value of job amalysis procedures
a8 8 oeans of differentiating the requiraments of different types of activi.

!

' The Critical Requirement Approach

In order to elimipate the ambiguity and lack of discrimination inherent

The require-
ments are stated in terms of what ths wovksr mst do to be successful on the

job. This step represents a significan’ advancement in job anelysis methods,
‘although the practice by no mssns has become universal. Extensive use was
made of this approach in memy of the resemrch studies of airvcrew positions in
the Army Alr Force Aviation Psychclogy Progrem. It has been descrdbed clearly

- Yy Flanagan (6). Becatse of the advantares of obtaining behgvioral descrip-

tions of the requirements of the pilot's jcb, an attempt was made to utilize
in this study those methods of job analysis which ware considered most likely
to prncmne requirementts in terws of the pillotis actual behavior on the job.

An attempt was made also tomloymaﬂmds of studying the pilot'as job
ahich would pyovide information as to the rélative importance of the different
requirements of the Job. What was wmnted was not merely a list of require-
ments but a list of the "critical requirements.® “&iﬂmlrtquimh"
are defined as those job requirements, expressed in behavioral terzs, which
have proved to be lmportant factors in differentiating successful and unsuc.
cessful performance on the Job. The assmuption underlying this definition
is that the moat critical differsnces betwean the effective and the lass '
effective pilots will be revealed by focusing the job analysis upon situations
where the bebavior of pllots has proved to make a difference. To use a com-
mon expression of pllots, the critical requirement appioach attempts to de-
termine sxactly “what separates the men from the boys." In most jJob amalyais
approaches it is common prnct.icc to submit & long list of job requirements
to axperts for judmants the relative Importance cof the requirements for




* hehavior are critical.

names vere used, and otlier fdemiifylng Infermation s doleted.

success on the job. By anploy:.nc' t.he critical requirement apprudl, the pey-
chologist expecta at the outset to obtain ' those requirements which have
proved to be critical. To accomplish this Re utilizes all sveilable sources
of information which will contain evidence tbat. particular skills or modes of

In the present stz.id_y five different sourcea of critical requirement in- .
formation were examined: . Vo f

1. Records of effective and ineffective achievement of airline
pilots during their training.

2. Reecords of unfaverable comments made Ly check pilota on the
flight-check forms of eliminated pilots.

3. Records of accidents.

L. Critical incidents which pilots had experianced and in which

they had performed in such & way as to cause a near-accident
or close call.
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5. Specific errors made by eliminated pllots during their flight.
checks, as reported by check rilots.
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The procedures employed in examining these five sources will be presented in
detail in the next section of thia‘ chapter. The data obtained fram éach of
the five aocurces will be presented in the last section of this chapter.
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Records of Achievement j.n Training q;r‘

.

Ea.uh airline company maintains some kind of personnel record on each = ="

pllot presently employed and on those pilots who were hired but subsequently =~ ¥
eliminated. Permlsaion was obteined from one airline compary to meis & pre~: . ‘&
liminary investigation of its files prior to examining the files of the other . %
airlines. On the basis of this pilot study standard procedures were devel- -
oped and used with additional airlines, A standardized form was prepared on
which the desired file data were to be recorded. This form, called the
*Comparyy File Report Form," is reproduced in Appendix A. The method employed
at each company was to obtain available achievement information on eech
pilot elininated from the company during the period between imitdial hiring . W
and time of "qualifying" as an airline captain. All the pilots eliminated A
in the previcus five yeara were to be Included in the sample. This group of .=
eliminated pllots constituted an experimental group (the E-grouwp). Then the
same inforastion was extracted from the files of an squal numbsr of pilots
presemtly employed as copilots or captains, matched with the F-group pilots
on the basis of the approximate date of employment with the compsny. These

pliots constituted the control group (C-group). All the work of recording
the information from the files was done in the offices of the airlines, no
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: The records of ;32 pilots from five differert airlines were examined

. 'and recorded. Of these, 288 wers in the E-group. Records were obtalped for

enly i C-group pilots due to the unforeseen reluctance of seversl local :
chairpen of the Air line Pilots Assmociation to having the flles of currently )
employed pilots e.amired by individuals outside of the campany. Defore this {
metter wes clegred up the study had progreased too far to return to this stage. }

' In the persommel files of the compartdes there were a mmber of records

of scores, ratings, and comments on the achievement of the pllots in ground

and flight training. The ratings given to E-group pilots on tha last recorded r
f1light-check adminiatered before elimination were ctupared to the ratings Ty
given to C-group pilots on an identical flight-check ziven witifin plus or

mims two months of the E-group flight-checka. The purpose of this oompari-

scn was to determine if there were significant differencea between the matched

groups in their performance on any of the maneuvers given on routine flight-

iy ~ checks. lost of the pilots had received ratings on a three-point scale cor-

responding to "Above Average,” "Average," and ?Below Avarage.' A few re-
celved ratings on a four-point sealas; "Execellent,® "Good,™ "Fair," and "Poor."
After examination of the distribution of ratings on the four-poimt acale it
was docided to corvert these ratinga to a three-point scale ty grouping
topether the "Exosllant® and "Cood" ratings and considering these compsrable
to ®Above Average” ratings. A score of three was asalgned to "Above Average"
ratings, two to "Average" ratings and one to "Below Average® ratings. The
regults of this study are presented in a later sectlon of this chapter.

. Records of Unfavorabls Comnents ' ’ ¢
- ' on Eliminated Pilota

On most of the flight-chacks on file with the airline camwniea thers
were comments which had been written by check pilots. These cumments related

51 to the performance-of a pilct on & particular flight-check. Scme of the com-

. mants were descripticns of specific errors made by the pilot, others were
descriptions of traits or genaral characteristics inferred by the check pilot

from the performance of the pilot. Because the E~group pilots received most

of the comments which were on the flight-check forms, it was decided to ume

only the commants on eliminated pllots. fThere were 1,21l unfivorable com- :
‘ments made by check pilots on the 288 eliminated pilots from five alrline . \
companies. Of these, only 265 ware stated in behavioral terms and were re-

lated to the performance of the pilots. The rempinder were stated in terms

. of various traits and characteristics. These data are sumarized In the

laxt section of this chapter. o )

" Aocident Records

. In keéping with the generzl spproach of utilizing sources of information
on the critical requirements of the job, it was planned to make an analysis
of the Befavior of pillots which had contributed to accidents. It was felt

- that reports of accldents in which the behavior of pilots had beem a éontri-
buting cawsal factor could be considered as evidence of the "eriticalnesat

" of warious requirements of the job. The assumption is that if many sccidents
are caused by pilots forgetting to retract the landing gear, for exampla,
then retgmbering to perform such an operetion im a critical requirement of -
successful functioning an the job. The Civil Aeronavtics Board maintains
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records of the ipvestizations ot o) alroraflt acelds ke Ater a prelioinarcy
exsmination of theae records 1i was dacided 42 mike a study of all domestic
accidents of the scheculed commarcial airlines for the pericd of 1938 through
1946, in which the behavier of the pilot had been judyed to be a contributing
factor in the accident ‘the judgment of the accldent analysta of the Civil
Aercnautices Board was accepted as the critericn for 1nclusion of an accident
in the sample umsd in this study. From these cccldent reports were extracted
the following daia, although not svary report contained all of this informs-
tion:

l. Type of plane.
2. Time of accident (day or night).

3. Flight referevnce at time of sccldent {instrument, contact,
similated instrument)

%. Phase of flignt at time ~f accldent.

5. Deseriptior of the clrcumstiances leading up to or
surrounding the accldent.,

6. Description of the contributory behavior of the pilot.

A total of 185 accident reports ware extracted from the files, but &4 were
discarded because of insufficient data or imsufficlent evidence that the pilot
behavior had been a contributing Tactor. This left a total of 121 accidents
in the sample. These Getz are sumnarized laler in this chapter.

Critical Incidenta

Although accidents were consldered to be a rich source of information
about the caritical requirements of airline pilots, it was recognized that the
mmber of alrline accidents would be small. Also it was felt that the criti-
cal requirements shruld be based upon other kinds of critical behavior than
Just those which had caused accidents. inasmich as there are more criterla of
pilot proficiency than safety. To accomplish this it was decided that the
critieal incident technique wonld be emplaoyed.

The eritical incldent technique.--This technigue way utilized in the
hviatTon Paychology Program in several studies of combat leadership described
in the volums edited by Wickert {31) and in studies of mission failures
deacribed in the volume edited by Flanagan (6). The name, "Critical Incident
Technique,® however. was apparaently not used until it graduaily emerged as
the label for the ‘echnique during the course of the present project and a
aimilar project carried out by the Lmerican Institirte for Research on the
evaluation of Air Force nf{ficera 1

The technique involves the collection of a large ‘mumber of incidents in
which the participanis in the job being studied have actually demonstrated
particularly effective or ineffective behavior. Thase incidenta my be

1'1‘1113 study was under the imwdiata direction of H. 0. Preston, Amecrican
Institute for Research.
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collected by means of the individual or group interview or by questiomaires.
They may be obtained from the partlcipants themselves, from supervisors of

the participants, or from any others who have an opportunity to observe and
evaluate the performance of the participants. Inatead of relying upon state-
ments of opinion as to what is required for the job, this technique utilizes
first-hand accounte of actual incidents involving critical behavior, furnished
by those who know the job best. The technique does not require the particl-
pant to formulate critical requirements in terms of traits, abilities, and
characteristics, as do some other Job analysis technigues. Rather it calls
upon the worker to report the type of information he is best fitted to supply —
namely, actual experiences and cbserved incidents. The technique is an eco-
nomical way to obtain a large amount of Job information which the investigator
could not duplicate even if he learmed the job himself.

In order to insure that the incldents collected will provide the best
data from which to derive the critical requiremcnts certain precautions showld
be taken:

1. Questions mist be stated so that incidents are reports of
actual behavior either experlienced or cbserved by the inter-
viewee, not situations handed down from others.

2. In order to avoid getting only dramatic incidents, the questions
should ask for the "most recent" or "last!" sltuwation. This
helps insure getting a representative sample of critical inel-
denta. It also helps limit the incidents to those that are
easler to rerenmber. '

3. Interviewers should make sure that the interviewee has -included
enough detail in the incident to permit osthers fo understand
and classify it. This delail should include circumstances, a
atep-by-step account of everything that the participant did, a
description of the behavior of others involved in the incident.

L. The questions should be so statsd and the interviewers should
be zo instructed that incidents incliude only reports of what
. was actually observed, not inferences as to the underlying
traits or charscteristics which mere invoived.

5. The questions should be so stated thatl, the interviewee reports
incidents about which he has definite convicticns as to tha
effectiveness or ineffectivenesz of the behavior observed in
the situaticn. If aeveral vehaviors are involved, the inter-
viswer should try tn l~pro which hehavior was the mnst aftac.
tive ‘

(Jeneral plan of <whe interview program.--—It was decided that the critical
incident Technique Wwouic provids uhe of the data for the determination
of the eritical requirements. The individual interview wag selected s the
means of obtaining critical incidents primarily for the following reasons:

1. 1t was felt thet the purpose of the siudy could ba trems-
mitted to the oilota Tetter in 2 personal interriew,
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1t waz felt thet pn ‘uizsv ersr cowdd redues e amouant
of resistorce whiech st was cavested woula be shom by
pilots when asked to velzt. a1 Ineident 4irn which they
erred in some way .

N>

3. 1t mas hoped that tho intervigwer would mmke sure tnai the
"pillets relsted dneldents in sulli-ent Jelail to enable
the investipator to axtreci the specific behavior of the
pilot from the inciden. -

L. It sas cxpected ibat rilets wolid have definite feelings
and attitudes about the problem of evaluation; the Civil
Aercnautics Administration, psycholrgzlzts, management,
safety. ete. The Lnterview would allor them tro ralease
such fealings.

originaily, the project pians w.lled Ir interviews xith pilois, airline comparny
check pilots. Civii Aeronautics idmirdstration check pilots (or examiners},
control tomer operators, and 2'-~line supervisory personnal. A preliminary
try—cut of interviews with control towar operators indicated that this was

not a pramising source of fnfomation pertainiay to the behavior of pilotas.
Supervisory pergonnei were contucied, mi primerily for the purpose of ex~-
plaining the project and obieining their permission to interview their pllots
and examine the personrel flles of the airline companies. The general plan
was to devise questions which wonld elicit incidents which the intervieweea
had experienced themselves and which had been brought on by same kind of in-
effesctive behavior en thely part. In order to insure obtaining incidents
which would be typical; rather than orly the dramatic or unusual incidenta,

it was decided to ask each interviewse fur the "last incident” or fthe most
recent incident® which he had experienced. 1t way also declded to use other
questions for the picpese of ziving the pilots an opportunity to express their
attitudes and to give their oginiors gbout the problem of evaluation and about
causes of urmafe airiine flying. The genaral procedure was to devise tenta-
tive questiong and to try thes: - & aaell sample of interviewess prior to
deciding on the finsl group ul guastichs,

The pilot intevviess -~Following 4 iry-oubt of a rumber of different ques-
tions, nine were selected ‘or inclumion in the standard interview with pilots.
THe {irst twc were desipgped to elicit oritical ineldents and the remainder
were for the purposes indizatsd above. The mine guestions used are listed in
dppendix B in a bocklel called, "Quosiicns {or the Airline Pilot Interview.n
This booklet was giveh to each irterviewer. It contrina a fuller explanation
of each queation, ius purpose, the informstiorn which the questiion was in-
tended to elicit, end sxamples of satisfactory answers itakan {rom recorded
preliminary interviews. Commomis 88 to the adequacy of the interviewers®
techniques were added Followlng the samle answers. These questions were re-
produced on an 8 1/2 tpr 11 inwa hesry card for use by the intarviewsrs dur-
ing the interviems. Below each gueztiion was lisfed the essential information
which the interviewer was to cibtain by the question.

Each interviewer was given a mamsal which contained a description of the
Project; a description of the general plan of the interviewing program; an
explanation of the rature of the fyue of interview desired; comments as to
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Aes gl e attiludes for & akillad snterviewer: a discussion of interviewing
rachniques, such &s weys of initsatirg ar interview, irtroducing the questlons,
responding to the interview=e  ndte-tsxing and handling various problems

which frequently zrise during an interview; 21 erxplanaiion of how to arrange
*he irterviews; and instruetinms for reporting the interview data in the
heeklets speclally prepared for ihls purpose. The PMapual for Interviewers?

15 presented as Appendix €.

A form was devised toc be uased for recording the information obtained in
the pilot interviews. These forws served the function of having the inter-
view informatior reportad by all the inierviewers in a standardized way. In-
formation given in response to each question of the interview was thus re-
corded on a page dezgpated for that inforwatlon. This greatly facilitated
the processing of the infortation:

The nature of the interviews. -~-In order to accumplish the objectives of
the tnferview, 1. was decided that an attempt #wovld be made to utilize some
of the principles of the non-directive type of imterview in this situation.
Some structure was provided by the sisndardized juestions which defined the
areas in which discussinn was to take placa. Hevertheless. the interviewers
were instructed to use techniques which would encourage interviewess to feel
free to express any attitudes. cpinions, or feslinge. Ain effort was made to
{oster in the intervieware certalin besic attitodes whlcl have been found ta
ha desirable in this typne of interviewing, foch as:

1. The interviewe: should conmider the interviemee as an individusl
rather than ss 3 sigtistic or us Just another somrce of data.
Because tho interviemee I8 an ‘ndividusl, he w'1] have feelings,
he will want to feal iup rtent ha will cherdsh s own ideas
and beliefs . ne will defanc thoge idezsz if he feelz tasy are
not accepted, te will be civtious and at times even suapicious.

3

The interviewer shouwld assume the role of a neutrel person. He
has nothing to defend, ne mren a2%vel (deas a2 to what iz o
rect or incorisct. He 28 not o Juoge. -

3. The interviewer should take the attitide that he is not the
axpert --. the axpert = e ‘nterviewee. I% is the interviewss
who knews his flald aid the interview:r must rely on the ex-
pertness o! the inteivierws in order to obtain the data for this
stvdy. It ie & mistake for an Sulerviewer to attempt to show
how much abovt [ly“nz he snews. "4 1ittls kruwdecza iz a
dangerous hirgt is even more sprilosdbls in an interview with
someone with year: of acomuiated knowledge.

Lo The interviewer cnoud s willing to let the interviewse %ake the -
responsibility for carry.me on the interview. His attiiude should
be one that sayc, 'You ¥uew mors what to 210 me than T do.® The
interviewer only decudar tha arew by asving his questions, then
directs hiu =27 crbs al encoaray.ng respmses o the guestions.,

Interviewers ware oui-wcbzd o begla the 1ntervier by inforwdrg the



pLlots of the folleearg-

1. That tne interviewer reoresens the o [WF, waich has been
authorized by the 2 A2 o <oty cul this invescigatlion, and
that the project ias been discussad with the Alr lines Pllots
associaticn, wuich nas informed ail council chatvmen and
afficers of the project.

2. 'Tat the nurpose of the study is *» pev as complete an unier-
standing &8s pomsible of the jub of airline pilots in order to
determine what specific qual'tles and characterizuices good air-
line pilols huve which differentiate Toem from peor airling
pilots . '

3. That such an anderztandlng 13 7ecsssary in order lzter to de- .
tarmine falr and accurate ways cf 3 2lecting and ceriifying
airline pilods.. . :

i That the inveatigators feel Wwal pilew (or C&* rxaminers,
check pilots, etc.] are in &n axcellen: positicn to give help
on this problein ‘

S. That in this study we are not dealing «ith the individual pilot
ut only with pilots in pereral. Siwmisarly we are not using
the names of the particular persons contriboting their opinions
and ideas to this invesidgetion.

Interviewers were Jnsiructed te take notes during tin interview, being
cautioned that whe: intervieming is dong in a field with which intervieswerns
are not too familiar gross nilvinterpretations ocour when interviewers take
insufficient notem and rely too heavily un thur: memory. It was suggestsd,
. too, that interviewers {ry t< reco~’ verbatin statemente.

Establishing the inte~viewlng ;wo;ram in tis flald..-Eighteen cities
were selected as p.aces lor interviewin . Tl E4a particular cities were
selected because o7 both the availability oi ptlots and the svailability of
peychologlats who covld supervise the yprogrons at esch locale. Each superviaor
was asslgned a quoiu of pilotes to be irterviewed based upon estimates of the
nunber of pilota availabie in s cits Supervisors were asked to assume the
reaponalbllity for selecting and tralning Interviewers. They were encouraged,
however, to select men witn experiense in interviewing as well as some famili-
arity with flying. £ large number of tne interviemers fuifilled these require..
ments, although it became apjparen® that one or two of them lacked sither suf-
ficlent interviewing skill or fawiltarily with pilot Jargon. A small numbar
of interviewers were ex-pllots. Alrost all of the interviewers were graduate
atudents in psyckology or rclated fields. Supervisors were requestsd to make
certain that their intervieserm Cecame thoroughiy Zamiliar with the informa-
tion prepared for them Ly the centrzl offi-e 2uaff and the procedures for
oarrying out the program. Supervigor? slsc wers reguested to conduct train-
ing seasions during which these matlers wovld be discussed. Supervisors
were asked to have each irterviewer corduct ar varly interview in the presence
of exther the supervisor or another interviewsr, durln: which each would i1l
out an Intervies Sumery Form independently. The bio forms were to be com.
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pared, and the techraqyes or e i ceroiessr dixcusaas,  These two forme fur-
nished datz for a rough check on the melicdiliby witn which interviesw infor-
mation vas reccrded and reported-

Thers were fifteen such interciews conducted. Tae recordsd information
obtained from those questiony esking pilots ror exanples of critical incidents
provided the data upon whicn w5 besed the comparisun of the records of the
interviewer and his observer in zach o the interviews . The fifteen inter-
viemers reportnd forty-five incidsnts. There were rive dAffarent kinds of
information which intervierwers were requested Lo oba'n about sack incident:
(1) type of plans, (2) time of incidenw, {3) flignt reforence (instrument,
contact, or hooded); (i) phase of fYight, and (2) behavior of the pilot.

For the forty-five incidents, this would have made a total of 225 items upon .
which to base a comparizeny of the reporting of each interviewer and his ob-
derver. There were a fow incidents, however; which were rsally double incl-
dents. Although these werwe reported bty the interviesers us only one incident,
each contained two examples cf pilot behavior. Thess double inecidents raised
the totel nmumber of possible i to 710, The resulls of the comparison are
sumerized below:

Nunmber Per Cent

of 1fem of Total
. Ttems "which both intervierer and o“scrver rerorted 157 65 .1
Items which neither interviewer aor chserver reported th 22.5
1tems vhich one repocted and the ocilier didn't 29 1z2.1
Total 240 100.0

Mumber Par Cent

of Items ol Total
Items which both interviewer and obscrver reported 157 100.0
With complete agreement 155 98.7
With disagreemsnt - 2 1.3

From these results it would appear that interviewers agread on items which
they both reported, but that occasionally one failed to record items which
another did record. TFurthermore, it would appear that the interviewers were

only 65 per cent effective in otialning from the pilots all of the information
desired about an incident.

Contimuous commmnication with aupervimors was effected through freguent
memorande from the central oflica. These served to keep field representatives
informed as to changes in the procedures and the status of the project.

Contacts with all of the alrline companies whose pilots were to be inter-
viewed were established by the central office staff. Supervisors established
cantacts with regional or local airline company of ficials before contacting



thelr pilota. Lo most ot the ofies, Wwa saresviioze als, conlacted the
loeal chatrmen of the oly Lirz “ots dssocialion Srior to the indtiatdor
of the eptire projeci, the pragidany of the A'r Line Pllols Asscciation and
officers ol the Alr Transport &9scciatlion had bween anformed perscnally about
the project, 1is objectlves_:ndé the marmer 1 which it would be carried on.
EBach of these organiza'”aions'}nfcmd ity membere of the project by letter,
enclosing a copy of a write-up of wha propoged projech.

‘The total nurber of airlimne pilet 1nterviews conducted wes 270, Of
these, 70 per cent were conducted with airline captainz and 30 per cemt with
airline copliots. The pllets interviewed represented cleven scheduled sir-
lines. Sixty-gseven of the pilots were employed by non-scheduled ailrline com-
paniles. Seven flew with cone of the military transport services. S5ix pilots
did not reveal for whon they flaw.

The interviems with rheck pllots.-~1t was feif that experienced airline
and CIvIT Aeronautles idnministratTor check pilots were in a position to fur-
nish specific critical incidernts whicn they had experienced during flight-
checks — incidents in whizh 'he pilsl belng evaluated hehaved in such s way
that the check pilot fell the si1tuation tecame eritieal or judged him so in-
effective as to be rildled on :ret flight-chesk. It we= sxpectsd, too, that
the check pilota mi,nt glve valuable comments and auggesations concerning the
present maethods of zvaluating airline pilcts.,

Interviewa with the airline and Civil Aeronautics Administration chack
pllots were carried out concurrentliy with the interviews with the airlines
pllots., The sameé inierviewers were ured and no additiona) training program
was initisted for thaese interviewers TFourteen cities were selected in which
to obtaln interviews. these citles conteining approximately three-fourths of
the currently employec Clvii taronsutics Administration examiners, In addi-
tion; in these clities were locuted the medn of ffces or regional offices of
almost all of the oz lcr scheduled airline companizsg. N

On the basis o’ the preli fuor- Lry-out of different questions; the
following alx were devised for “i» niorviess with check pilots:

QUESTIOR #1: *First, we mwould 1lillte tc deaw on your experience as a
check pIfot to get examples of wrat pilots do on check-rides., Would
you think back -n the last pilot you failed on a check-ride and tell
ne exactly #wbav he did whiecn caused you to fail him?n

QUESTION #2: fTow. I would like for you ¢ recall the last time you
e over the controls from a pilot you were checking because
you felt the situation was preity critical. Could you describe the

situation and tell me jus? what the pilot did or mizht bave done if
you hadn‘t iaken nver?h

QUESTION #3: "Whent you ciwek a nilot, what are the things you par-

Weularly Took T+~ whisth yeu feel differentiate a good airline pilot
from a poor one:?? .

QUESTION gh: *if you ran an atrlive and had the problem of keeping
check on whether captains wmere deing a good job, how would you do it
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QUEST'ION #5; "What characteristics, fraits or abilities which differ-
e good airline captain fram the poor are not being evaluated
adeq:uat.ely by present methoda of evaluation®n

QUESTION #6: MHow would you changec the present instrument check so
That more of thesz desirable characteristics; traits. and abilities
of the good airline pilot could “e evaluated?”

A3 in the airline pilot interview program, an interviewesrs: guids was fur-
nished each interviewer. Also a booklet was prepared which explained the
purpase of each question and noted.the type of informetion desired from each
question. Standardized forms for recording the inf-rmation obtained from the
intarviewers were prepared; as in the airline pilet ‘nmterview program. The
totsl number of interviews conducied with CGlvil Aeronautics Administration
examiners was forty-two, representing approximately imo-thirds of all those
quelified to give flight-chezke tc alrline pilots. The total rumber of inter-
viewn conducted wlth alriine company check pilots was aixteen, representing
only a smali percentage of all airline check pilots.,

Analysis. of Tatas Obtained from the
Five Sources ol Information on Critical Req rircments

-Raﬂu}‘;ts of Anzlyais of Aecords
of Achlevenent in PTraining

The records of achievament containad i the personrel filss of the air.-
iine companies proved zomewhat disappolnting as a source of irformeilon per-
taining to the critical requirements cf the pilotis job  An analys’s was
made of the scores and ratings given to both E-group and C-group pilots on
£light—checks given by airline check pilots. There werr thres general types
of flight-check forms In the files, althouzh there were mauy variations
within these three groups. The firat type is =imply a rorm on which sirline
captains rate thelr copilots after a rejiar scieduled Might. Usuadly rat.
ings are made on very general qualitiss, such as: "Flying Apility," 2Judg-
ment " Pinstrument Fiying," "Route Knowledge,' "Progress,® "Iladustry," etc.
Ratings are generzlly made on a three-point scale. Comnenis are frequently
added by ths ratdng captaing The second type Is a form on whizh check
pllots rate the captains cn a scheduled flight. Usuwally ratinge are made on
s:mewhat more specific aspects of the Jol, soch gs: tDuties Frior to Tuke-
off," Takeoff and Clinh,” Minstrument Ayproach.” *Landing,” stc. Occasion-
ally the form i3 ore In 1rhir;h the check plloit mles ratliigs on evem more
rpacific aspects of the job, such as:

Freparation of the Flipht Flan

B i

Diacwssion of Tiight sith drapetocher.

~  Diseussion of {iaght -rith meteorolozist.
Dmcuzsion of Tight with copilet
Salaclion of ceudaing altitudes,

(hoion of slternates.
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The third type of flight~check {orm i3 a type wsed Uy same airlines for re-

cording the pilots’ performance on practice hooded flights (simlated instru-

ment flighta) or on the sixz-mouths instrument check required of all pilots.
On this type of form the required maneuvers are frequently broken domn into
smell components; such as:

Imtrument Takeoff

1. Proper application of power.

2. Direction hald during takeoff.

3. Timing proper takeoff: fast——slow-—proper.

4. Initial climb-out: direction——angle——establishment
of proper airspoed.

The following inadequacies were found in this meterial:

1l. There wag a great amount of variation between airlines
as to the zdequacy of thair training records.

2. Within a single airline the mmber of flight records contained
in the pilots*® files vardied considerably. Soms pilots had
almost no records of performance on rreviocus flight..checks.

3. There was little comsistancy in the record forms wmed from
year to year by each airline, Changes in the flight-check
forms had been very frequent. This reduced the size of the
sample of pllots on which aimdlar records were available.

L. There wms evidence of a strong tendency for check pdlota to
amploy the same rating for all of the various items on the
flight-chack form for a given pilot.

Becavme of the lack of standardisetion in records, noted above, con-
parisons could not be made betmeen all of the 288 elimineted pilots and the
1 control pilots. Also it was necessary to combine some of the very spe-
cific items on the flight-checks into more general items in order to coxpare
soores on different types of flight-checks. E-group and pllots were

on fifteen aspects, t-ratios being computed to test the significance
of the differences in mean ratings of the two groups. The resulls of this
comparison are summarized in Tahls 1. It will be noted that om all but one
of the variables the C~group pllots had higher mean retings than the matched
E~group pllots, the differences being significant at the 1 per cent level
Ratinges on these flight-checlks seem to differentiate between the succesaful
pilote and thoas who were subsequently elimimatod., These data must be
interpreted, however, in terms of the amownt of intercorrelation bstween
ratings on the different job components. The nature of the data Mad not
mke the computatlon of intercorrelations practical, but an inspection of
the ratings received by each piiot indicated that there was 1ittle variation

rating on each item on the {light-check. Furthermore, that the
ratings discriminated between successful and eliminated pilots could be dus
in part to the fact that eliminatioms from training are based to a great
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TABIE 1

MEAN DIFFERENCES BETWEEN RATDNGS OF MATCHED PAIRS ¥
ELIMINATED COPILOTS (E) AND SUCCESSFUL COPILOTS (C)
ON CERTAIN JOB COMPORENTS EVAYUATED BY CAPTAINS
ON IDENTICAL FLIGHT-CHECK FORKS

Alr Work )
Execution of Flight . '

Instroment Flying ability 83 363 | 2.89 | 688 | L.201
Gangral Inatrment Work
Letdom and Approach
Usa of Navigational Aids
Smoothness and Accuracy
Beam Oriantation

Approach and Landing (Cone
tact)

Talsof? and Climb {Contact)
mﬁzmmmmm-

Demorstration of Routs
Enowledge

Demxomstration of Enowledge
of Mschanical Detalls

(teervanoce and Knowlsdge
of Regulations

Qenieral Progress in Com-
parison with Others

Judgnent
Alertoess and Speed of

K

5,090
0352 1 1,915

7 66 131 5 9038
57 o3 | 089 | L4831

26
8E
Py
3
B

RER & ®&

L2 Ol | 065 o615
15!1 ua) 0161 3 [ 727

e

RRERR RK K B

61 | 086 | 7.093

BUBER WB I F 9 9
%

Reactions 97 1116 189 {6,110
Appearance 59 31 | 069 | L3
Parsonallty 87 (S -133 5736
Industry 58 59 | 111 (5,315
Cooperativeness &y o371 | 079 | Lu68L




e DR A g o b
. o e Ty R E Ve
TN T
s u-l

extant upon these records L@ osar cypacted thah aon- of the saneuvers or

items on wolco the (dlots e e given ratings wouls ¢ ove nore differentiating .

than others. in which case theose centstes might have suggested that some com-
ponents of the pilot's job are mere critical than others, Howsver, with the
exception of the one canponent, "Denoriatration of Knowledge of Mechanieal
Details." all of tue couponents appear equally eritical.

Additional infurmation pertalaing to the relative importance of perform-

ance on varicus mansuvers and otlier aspucts of the jub was obtained from an

H 4 Il oo
PR et o s

.

analysis of the ratings chtained by 176 eliwireted pilots on all flight-checks

kept on record in their persormel files. For thess pilota., the per cent of
all ravinga wiich wore below average was computed for each of tmenty cate-
gories of pilot behavior. The tofal mmber of ratings on the 176 eliminated
pllots was 17,974, Of those. 4,077, or 22.7 per cent, were below-average
ratings. The per cent of below-average ratings for esch category of pllet
behavior is shown in Table 2. alihough it was not feasible to match thess
176 eliminated pilots with succeszsful pilot controls, these camparative per..
centages of below.average crar i~ for the various components of the pilot's
job give same indicatisn of the extene to which they differentiate the elim-
inated pilot from the suceessful. Tn Table 1 it was shown that ratings on
many of these same components significantly differentiated between eliminated
and mucces=ful pileis. Fuithamiore, these below-average ratings represent
Bcores which are bhelow the standards established Yy the alrlines for au
average pilot. Oonsequently. the job compmmenis recelving the largest mumber
of below-average ratings are probably more critical than other components of
the job.

ne further indlecation of the kinda of behavior which are critical was
obtained fran an anslysis of the percentage of belwraverage ratings on 35
eliminated rilots who had hewn given ratings on an "Instrument. Approach
Report." These pilnats had received ratings on very specific parts of the
instrument approac.. Soms indication of the aspacts of this partieular com-
ponent. of the Jjob which are writical is obtained from this analysis, pre~
sented in Table 3. It appears Tro. vhese results that *Holding Altitude®
from the time the plame passss ' 3iilon outbound on the approach leg
until 1t reaches the field is a oritical requirement of the pilot's job,
for itums covering this 2spsci of the instrument approach rani first, second,
third, fifth, and tenth in per cent of below.average ratinga.

The results of the analysis of ratings received by succesaful and elim.

inated pilots on flight-checks kept on record in their persomnel {iles are
far from conclusive because 5i tho iradequacies of these data. They do give
sane indication, hcmever. cf the relative degres to which performance on
differsnt job campconents is assoclated with a pasas-fail criterdon. It should
be noted; however, that these job components represent large segments of
behavior and, hencs. are somewius?t tos peneral for use in evaluation proce~
dures. Furthermore, mony of ‘thes: components are stated in terms of gen-
eral traits and characteristic:, hich detracts from thair value a8 potential
items in an evaluatlion prooeicte. Tne jou zompenen*s in Table 3, however,
would seam to be more applicalis 7or inclusion in an evaluation procedure.
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PER CENT (F ALL RATINGS HICH WERY BELOW AVERAGE
ON VARIOUC JOGB COMFONENTS RATED BY CAPTAINS ON

P

TEBLE 2

"Ali FLICGHT-QHECK FCiMs oM wiloRD FOR

L e

176 ELIMINATED AIRLINE (OPLLOTS

IR

Huanber Tumber cf Per- Cent of
Job Camponents of Ratinge|Below Average |Balow Average
Recalved Ratings ratings
Unusual Maneuvers _ 22 10 b5.5
Navigation: Dead Reckoning 210 &l 10,0
Takeoff, (lirh (Contact) . 1,134 137 38.5
Approach, Landing, Go-around 1,178 394 B4
Control of Alrspeed and Heading

{On Instrumernts ) L78 139 29.1
Radio ‘Technique 459 117 25.5
Instrument Approach 3,581 933 25.5
Slow Flight and Stalls h n3 2.7
General Instrument Flying and 7

Orientation Procedurea 9 195 2L.6
Single-Engine Operation 64T 157 2l.3
Abllity to Progress 813 187 23.0
Ground Operation of Plana 1,072 209 19.5
Knwledge of Equipment, Procedures;

Regulationas and Rouie Facilities l 2,08 509 19.5
Fanks and Turns A59 118 17.9
Over-all Flying abiiity 76, 127 5.6
General Ability to Handle Flane _ 123 ig9 15.h
Dancent and (iimb: Spirals 562 8 15.1
Takeoff, Climh (Inst-ument) X 306 Ll b
Ceneral Compatency L 8 10.3
Pre- and Post-Fiight Procedures 1,987 196 100

Total 17,974 h,077 - 22, 7%

#2.7% of atl ratinge were belom average
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ELYMINATED COPIZITIS ON VAPTOWS CARTH OF B

INGTOOMENT APPRUAS ri i

T PR S sy -

Job Componants

Muintaindng A titude an st te
Station

Malntslnirg Altitide oz Frocedus
Turn (In)

Ueinteining Altltueds Yrior b
Procedure Twm

Maintaining Headiny in LRetwm w
Statian

Balntaining pltlende over finir

¥aintaining Heading on Frocedure
Turn (In)

Maintaining Heading from Swatiy
to Fleld

Eaintaining Heading ~v I_u' Aad
Approech

Maintaining Heacding o Prmad‘.i:.‘ﬂ
Turn {(nrt)

Maintaining Altitude -ver Stabinu

prtre

o mmewd —w

Haintaining Constant Rate of Nencuiih

Maintaining Altitude on Initial
Approach

Ability to Detect Station an »Mimel

Approach
Vointaining Constant uramcr;l
Timing (Station to el vk
il

Abilly to Deisct a't.a‘t‘lorr on Tndiisl

Approach

et ———— ¢ et . il b et

Enowledge of Procedure o
Range 3igal Reactdon I My
Comtrel of Signu) VYoluas: ; e

— e T

MBI
Lt gl :"‘:—- [yl .(.5:-":'1'::{'.::-— i
T R ' Batber of Par Cent. of
& AR L'? ;. Beled Average |Balow Averapy
Rauwrnivad ; Rediegs Hatirign
AT A —
an ! }-l / Sa’oh
! s ! ez b6 %
o ( " o
Lo 25 33.7
Fe | 2l 27.9
i
8 ? f 2 s 263&.
[
g i 2r 2l.1
Be 18 22.0

22 1y
20,9
214
19.:3

17.%
17.4
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Additional infermation pertedning to the eritical roquirenents of ajr-
line pilota was cttained fram a content aneliysiz of 1,214 urfavorable com~
mernts written by elrline capleins ardd check pilets on the flight~check forms
of the 288 eliminated pilots making un the Ewgrenp. Only a small proportion
of these comments dealt witn specific behavior o the pilots, Four-fif'ths of
the comnents referred tc general tralts and charncteristics. Table L shows
how ihe behavicral couments were distributed,. and Table 5 presents the
classification of the comments on pgeneral *raite and charactaristics. These
dzta may be interpreted it muc’. the same way as the dat~ in Tabtlea 1, 2, and
3. Although incicative of the kinds of piiot behavior and pilot characteris-
tics vhich chack pilois Juaye te be unsatlsfactory, tha reaults of thia
anelysis have limited value for the fellewlng reasons:

1. They admit no coupartssci of the cifferences betwesn the pilot
behavior of suceaasD’ palcis and ellminatsd pilots.

2. Moat of tlie commeats are edlpressto in verms of btroad general
-, characteristics rather than In behavioral terns. Even those
which were expressed ‘n behavioral terma related to very

general bahavior patlerns.

The data suggest, homever, that elininated pilots (1) were weak in handling
controls, (2) lacked emsential pilot infcrmetion, (3) lacked comsistency of
5 () ware not precire, (5) made errvors in operating controls, and
(6) navigated poorly.
Cantent Analymis of Lccldent Records
and Critlcal Incidenta

The resulis of the amalysis uof both accident records and oritical inci-
dents will be presented together, inasmich as these data were analyzed hy
means of the same procedures. The accident records are hencaforth considered
a8 critical incidents, toc. .As the interviewers sent in their Interview Sum-~
mary Sheeta the incidents whicn they had recorded were Yyped on cards, one
incident to a card. A card was also typed for aich accident report.

Firat content analy=is.--Table § shows the varicus scurces of the data
used Tn e ITrat content Grwlymis. The first atep in the analysie wms to
extract from each incident the specific pilot behavior whicn conmtritbuted
toward making the incident critlcal. Cars was taken by the imvestigator to
avold maldng inferences and interpretations from the materiad reported Ly
the interviewars. When 1t was not elear from reading the incident what be- -
havior of the pilot mas ineflective, the incidsnt was not used, Freguently,
in one critical incident mors than one imeffective pllut act was involved.
Sample incidents and the tehavioral statoments extracted fram each are pre-
sented in Appendix D. A& total of 787 separate sistements of Ineffective pilot
behavior were obtained from the €53 eritical incidents. First, sorting all -
of the identical acts ylelded 87 different. categoriea of ineffective pilot
behavior. For example, the following categories were among the eighty—seven
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FREQUEHGY OF CAPTAIND UMUA o L5000 "RMTNTS ON JARICUS

ASPECTS (F Tl TERFORANE o .47 BLIMIA 0
AIPLINE PLLOTS On LOFT - HECKS

= o e o R I ST T
tapects of Performarce Frecuersy
A. Handled Controls Poorly in Genoral a9
1. Handlsd plane roughly, <vercornt:olled aly
2. Flew mechanically 1%
3. Did not coordinate contrcls 10
B. Demonstrated Lack of Essentis}l 21ci "'niermation )
l. Procedures, rules 2]
2, Route, facilitles, navigational alds, nirports 16
3. MUMeteorology 9
ha Navigaticnal techniques 2
5. Equipment of airplane i
Co Demonstrated Inconsistent, aor Ervatic Flying ! 27
D. Demonstrated leck of Precision and Acourars 26
E. Operated Controle and Switchna Incor mc?.],y i%
1l. PForgot to cperate a conirol 1h
2. Confused two controls 1l
3, Made impruper adjustment of a cortrol 1
F. Demonstrated Poor Navigeting and Grienting 11
1. Flew incorrect heading to internsch, pueralled op
fly down beam T
2. Flew incorrect hesdiag to reach gastiration 2
3. Became disuriented on dnstrument flight 1
L. Did not ¥now or keep track of positior oa contact :
flight 1
G. Operated Radic Poorly or IMa dnt Rteerc to Sadlo io
1. Did not spesk ddstinstly on red io 3
2. Misinterpreted or falled o Lear f ige ayipnais 3
3. Did not maintain listerdng waten i ra o 1
L. Improperly tuned or controlied reitume 57 radio 1
Hs Demonsirated Poor Cockpir Procedures . B
1. Failed to vse or incorreckly i12ed checkiist 173
2, Bscuted single-engine maguance vnocrrzatiy L
T. Demorstrated Poor Allgment ith ey 5
Jo Demonstrated Poor Seading ard fhecking of Tom uruments,
Dials and Gaugus H
K. Made Poor Judgment of Type ol I@al'vw+ rr Foor Recovai-
from Missed Lapding i
% Miscellsneoun 15
Total 1265
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Tree of fpltdablive, Acgrm.ds rmenags, Foxee ol ooy 5t
lrou o_é' Tndusiey, Fifnek i
Srard dgactdon ’ 39
Carelepsness and Tevde e b Bie Fosonaadly 37
rprsanesrn Yor Obbdning Favooshle Sreleation 29
Ieresponaible, Unreitatds, Wdewerdatls  Insincess o 29
Frpr Pilot Apiitude 27
Foor Pireth Immesaloa, Joor A},»tﬂz:-.;vx%a& ' &3
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preduced by the First ascriing
‘nmbey of acts

Categories - . ext.racted fran incidenta
Forgnt to operate a control or
awitch il
Confused tro controls or switches A

Inproperly adjusted or moved in
the wrong direction a con-

trol or awitch Xip
Inadvertently operated a cantrol
or a switch &

These four different categories are all related to the operation of controls
and, therefore. produce & cluster which defines a critical job component,

n ating Controls and Switches." Twenty-one such job components resulted
from grouping all cf the elghty-seven calegories. These are listed in
Table 7, and the frequencies of specifin ineffective acts extracted from the
threa different sources of critdcal incidents are indicated for each job
component -

TABLE 6

SOURCES OF DATA POF CONTENT AMALYSIS
OF CGRITICAL INWCIDENIS

. Yumber of | Bumber of
Critical Nuntar of | Incidents | Incidents
Incldemnts | Source Interviews| Collected Used
t R A
Airline Accidents (Al Accident Reroris - 185 121
Pllot Incidernts Prlot Interviews
{Near-accidents) Questrons #1, 2.
anc #7) 270 601 395
Flight~check Inci- theck P1lot Inter-
dents (Near-acci- views (Quuestioam #1
dents and Reasons and #2)
for Failurs) 58 137 137
Total, 228 923 653

The rark orcer of the ety ons joh components based on frequency of
InefTective scts axtrected firom sceldenty is dirferent from theilr rmank order
based upon freguency of acts extractad rromw pitot incicents; and likewise
fram 2ightecheck incideznis. To shswer the guedtico, Y50 what extent ure
elnllar indices of the relativa "ariticelness’ of the job components obtained

from analyses of imeffectiv: behwvior in eacn ¢f the three kinds of incidents,n
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CRITICAL COMPONEITS OF ™% JOO OF ATRLLME Fiudl as

DETERMIND AR VNEVTUCTIVE ACTS RBXIRACTES

FROM ACCIDEMT neERNIL, TINOD IMGIITTE
AND PLICHT QEECK INCT SERTS

Critdcal Jobr Cupoisn

T bt e I TR

waranlishing and seinteleing angle of
solde, rate of descent, and 0 cdbow
2peed (w1 approacs to landing

Operating contrels and switoibag

Narigating and criextdng

Vointaiping safe alraoze! snd 9ntltadas,
recoveroag frem stalde and gploe

Following imstroment Uliget veoeshires
and obsevvirs imgteauent Jlighs
regulations

Carrying cut cacipit mroeedures and
routines

Establishing and malntalring el igiroent
with rurmay or approash or takeolf
oldmh

Attanding, remsiring alert, weintaioing

lookout
Utildizing end aprlying easential plist
inforwation

Randing, checking nd obwerving instrn-

mants, dials and gauvoper
Preparing end planoing of L£iight
Judging type of landing or recovering
from missec ox poor landing
Breaking angle of glide on landing

Obtaining =nd utilizing inatructions and

information from control personnel
Reacting in an organized nonner to uhe-

ushml or emerzency situations
Operating plams sufely on mJicund
Flying with precision and acouracy
Operating and attending o rxdde
Hanaling of cecuntrols smoothly and with

coordination .
Preventing plsne from undue stross
Taking safaty precautics
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Totel
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| ‘5 Pilot Tlaacls
i Accle | Incie | Incie-
j denta } denta | dents ! Totel
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' 26 18 57
l |
{ 5 27 13 s
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% 1 23 1 38
L0 15 18 57
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1 23 g 12
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! A 7 ! 15 22
too0 v i 10 17
0 & 8 1
O 5 7 12
2 4 i It 11
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roa conl TYoienta werae corbuted W wetermine the correlatavnps between the three
dif ferent rank crders . These are shown in Tebia 8,

TABLE A

CORARLATIONS BETWEEN IANK ORDER OF 21 CGRITIGAL
JOB COMPONENTS A5 CETEALOWED FROM
THREE SOTR(ES OF PILOT HEHAVIOR
iSpearman Eho Cceflicients)

e — . p——

Fllot Incidents | Fiight-check Incidents

Accidents =71 (nga."\'an)'# _) (SoE-i“an)

Pilot Incidents 28 (S.E.%:22)
: | !

—— e ————

#An r of .43 15 necessary for significaace at the § par}cent.
level and an r of .55 for significance at the 1 per cent
level (8).

The relatively high correlation between the rank orders of job componenta
deterriined from analysis of alrline accidents and from analysis of critical
incidents reported by pllots justifies the use of the eritical incident tech-
nique to supplement the limitea amount of dota obtainable from accident re-
ports. The lcw negative correlation betweeu the rank ordars of jJob ccampanents
as deternined fran eralyses of accldmty and of flight-check incidents could
be interpreted as an indi~ation that the kind of pilot behavior which causea
check pllots to "take over the controlst or to fail an examinee on a flight-
check is not related to the kind of pilot behavior which causes accidents.
It may well be that present flight-chacks do not provide an adequate evalua-
tion of the extent L whizh pilots demonstaie rroficlency in the most criti-
cal components of the job of airline {Iving, The check pilota seem T
eémphasizing proficiency i different aspecta »f the lob, auch as flying the
plane smocthly and keepin;; within precise linits of altitude and heading.
Such requirements, however, probably are impoiant from the standpoint of

the comfort of passengers. A somenthat Aifferent interpretation of this lack
of relationship is that by utilizing creitical incidents obtained fram dif.-
ferent sources the investiigater wlll arrive at a more comprehensive list of
critical requirements than if he uses cnly & single source. As stated
earlier, there probably are more criteria of effective and ineffective be-
havior than whether or not the pilot flica sefely. It appears that he must

also be precise, must deumnsirate certsin essential knowledipe, must handle
the controls smoothly, etc.

Table 2 shows all of the categoriss of ineffective behavior which made

up the clusters of Job components, alony with the frequencies of their oeccur-
rance in critizal incidents obtained frum all sources.

Second content anslysis. --Aithough the classification of behaviorws
showri in Table 9 previded a ccamprehens ive pietws of the critica) requirements
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Frueguency

Ertablishing and Meintaining Aag'e £ Uiida, Rebts of
Degcent, and Glidlng Spend on Approach o lAnding:
Made appruach with improper giide anple aud/cr
with too much 3irsvend - oversihot
Made approsch with isproper 1ide angle andjor
too little airapeed «— undershot

Operating Coutrols and Switches
Forgot Lo operate a conirsl o gwloch
Confuged two controls or gritches
Yade improper adjustwert o sowed eontrol or
switch to wrong posivion
Inadvertently operated a& control or swiich
Navigating and Orienting ‘
Became disoriented on insteomenta
IHMd not cbserve or misinterpreted landmerios
Flew incorrect heading o line up with romxy
Flew incorrect heading to intersect; parallel. or
fly domn beam
Flew incorrect heading to reech deatiration
Md not make allowances for change of wing veloecivy
or direction in navigating
Did not know or keep track of position on contact
flight

Maintaining Safe Airspeed and Attisde, Recovering
from Stalls and Spins
Allowed airspsed to dirop too clods to atalling speed
or executed maneuver at too lom an aircspsed
Asauymad dangercus attitice cr did not corrac‘t
attitude moorn enough
Stalled ocut in manwuver
Did not racover from stall or near-atall correctly or
_moon enough
Allowed plane to go into spin

Following Instrument Flighit Precadures and Obmerving
Tnstrument Flight Regulationm
Made letdown below minimum alivitude or when conditions
were balow minimume or flew to unsale aitituda
Used incorrect arientation, approach cr letdown
procedures (with knowledge of position)
Flew partially or entirely contact immtead of
entirely instrument
Attempted flight through clouds or overcast on
eontact, clearance
Did not maintain assigned altitodas
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TABLE 9 - Contimed

Ineffective Bshavior Grouped by Job Componants

Te

9.

10.

Carrying Out Coakpit Procedursa

Failed to use or incorrectly used cockpit checklist

Did not respond, or responded incorrectly to cock-

pit signal or made response to cockplt sighal pre-

maturely or when no signal was given
Demonstrated lack of coordination among orew
Exacuted single-engine sscgusnce incorrectly
Gave incorrect cockpit signal
Did not make check on ice with flashlight

Establishing end Maintaining Aligrment with Runway
on Approach or Takeoff Climb

Drifted or failed to align with rurway on approach,

during round-out, or on takeoff climb
Used incorrect method or poor technique to correct

for drift on spproach, round-out, or takeoff climb -

Attending, Remaining Alert, Maintaining Lookout
Did not clsir area or observe collision object

Did not see edge of rurmay or taxi strip or obeerve

holse 4in rwmay
Lot attention lapss, fell asleep
Did not observe wind tee :

Utilising and Applying Essantial Pllot Information
lacked knowledge of navigational techniques
Lacked knowledge of equipment of airplane
Wajudged weather conditions
Lacked knowledge of route, facilities, navigs-

tional aids, airport characteristics
lacked knowledge of procedures, rmles

Reading, Checking and Cbserving Inatruments, Dials

and Gauges
Did not observe readings of instruments or took

oyes off instruments
Dd not cross-check one ihstrument with another
Confused two instruments
Misread instrument

Preparing and Planning of Flight

Flanned flight or made flight despits lmowledge
of unsafe conditions

IMd not carry out neceasary lnapections ar learn
of condition of airplane and equipment

Did not file or filed incorrect flight plan

Did not obtain sufficient weather information

Did not obtain sufficient information about
route facilities '
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TAHIE 9 = Continusd

1

Inaffective Behavior Grouped by Job Comporienta

12, dudging Type of Ianding or Recovering from Missed or
Poor Landing
Mads type of lnnding ingppropriate to landing condi-
tions or type of alrplane
Made type of recovery from poor or missed landing
inmappropriate to landing conditions or type of

plane
" Did not go-around after poor approach ar missed
landing
Attempited go-around under unsafe conditicns or when
unmecessary
Selected poor or wrong field for linding

13. Breaking Angls of (Qlide on landing
Llevalied off or reduced angla of giide too high on

landing
Did not lesvel off or reduce angle of glide high
snough on landing

i, Obtaining and Utilizing Inatructions and Information
from Control Personnel
Did not obtalrn necessary information from control
peraommel
Waintearpreted or disregarded inatructions from
control persomel
Accepted instructions against own judgment or withoat
thinking of consequences
Taxled without proper claarance
Asked for wrong instructiona from control personnel

15, Reacting to Unusual or Emergency Situationa
Became exclled, tense, confused, disorganigzed, frozen
Gave up flight controla, stopped flying, “quitre

16, Operating Flane on Oround
Did not maintain directional oont.rol on landing or
takeof? run
Taxied into or too close to obuarmd collislon objact
Misused brakes (no loas of directional comtrol)
Taxled too fast
Dd not apply sufficient power an takeoff run

17 Flying with Precision ard Accuracy
Lost or gained exceasive altitude (nol dangerous)
Varied heading or made too large heading corrections
Clinbed with improper angle or alrspesd
Varied degres of bank, rate of turn, rate of descent
Varied airspeed (not dangerous)
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irefTective Behaviusr Srouped by Job Compotendts

Frequency

18,

19«

Cperating and Atwending to dadio
Misinterpreted or responded slawly to radio range
signals _
Did not meintain listening walch on radic or make
radio position chesk frequently enough

General Handliing of Controls
Handlad plane roughly, overcontralled
Md not coordinats controle

. Subjecting Flane to Undus Strees

lixecuted maneuver at dangercusly high sirspeed
Fiew in turbulence at exceasive airspsnd

Flew through bad weather instead of around i1t
Let R.P ¥ tuild up too high

Taking Sefety Frecautiomm
Landed dowarind
Landed too close behind othar aireraft
Did not open window on landing
Cut ail throttles to check hoin instead o7 cnly ane
Took hands off throttlss or contyrola
Flew at dangerously low aititidas
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‘of airline flying and a measure of their relative importance, it was felt
that a different kind of classification of tha ineffective behaviors might

be more useful a8 a basls for dereloping specific evalmation procedures.

For example,as shown in Table 9, there were seventy-seven instances in whioh
plluts made an approach %ith an 1mproper glide angle and/or with too much
airspeed. For purposes of developiug a flipht-check it is important, however,
to knog the condltions under which such lamiing errore occur, i.e., whether
under cross-wind conditions, low vleibility comditions or with engine failure.
Consequently, in order to relats the varlous categories of critical behavior
to actual maneuvers and to different conditions, a second content analysis of

- the' incidents was attempted. This. time, not was the specific ineffective

bebavior extracted from each incident but also nancuver which was belng
performed and the conditions under vhich the mnneuver was executed. A some~
vhat different and more useful picture of the oritical requirements of the
job vas obtained in this tay. Table 10 shows how 733 apecific ineffoctive
acta were clapsif’ied into tvrenty«four eritical job componente. The total num~
ber of ingtances of ineffective behavior is only 733 aa conpared with the 787
vhich mode up the first content analysls due to the foect that some lncldents
did not clearly indicate in what moneuver the incffective behavior occurred.
Such incidents ware not used in the second contont onalysis. The classifi-~
cation of ineffective behavior into more funatlonal job components provided
additional Information about the importance of various aspeots of the job.
This classification better lndicates the comditions under vhich critical inef=
feotive behavior cccurred most frequently. From the standpoint of developing
an evaluation procedure this information rme more useful than the informatlon
derived from the first content amalynis. For .example, 1t ia clear from in-
spection of Table 10 that a rclevant flight examlnation should be welghted
heavily with aprroaches and landings under cross~rind and reduced visibility
conditions. To find out the epecific eriticel roquircnents of performing
reduced vielbility landings, for exsmple, it is only necessary to exarine,

the specific ineffective. xhavior closoified under these paneuvers, ae shomn
in Table 11. Faech of these categories of ineffeotive behavior, when ctated .
rositively, represents & crivical requirement for performing eflectively that
particular part of the Job of airline pilot,

The categories of specific ineffective bebhavior classified under each of
the toenty-four Job oomponents are presented in Table 1B in Ajpendix E, These
data, grouped as they are by Job camponents, not only shor vhat parte of the
Filot's job nre critical but aleo provide the basls for establishing the kind
of behavior that 3:. required for the gafe and effective accomplishment of the
]Irtps of th. jObu

T e 7 T I T Lo ) . . e
s (R S s ieg L oy - " . F‘l'::‘ ‘,ﬁ J“, F hy k.x; = J. : __—wiqa;‘_n_w x
_ 3 ' oo Al . e

lror additional information about other aspeots of this job analreie pertain-
in to problems of selection of airline pllots, pilot fatijue ami uneafe cone
f1tlane contributing te orltical situations in airline fly‘.Lng ace the pre-
s1wus 57 port ry the prenent investiputor (7).
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TABLIE 10 S
CRITICAL COMPONENTS CF THE JOB OF AIRLINE PILOT AS DETERMINED “?
FROAX INEFFECTIVE ACTIS EXTRACTED FROM ACCIDENT REPORTS, o
PILOT INCIDENTS AND FLIGHT-CHECK INCIDENTS M
(Second Content Analysis)
5
Frequency of Ineffec-’ %
: tive Acts ing i
Critical Job Components Flight- v
Pilot| Check S
Accd-|Inci~{ Inci~ ¥
demta|dents | dents |Total s
Flaming and Preparing for Flight 2
1, Obtaining information about conditions to T
be encountered in flight 0 7 3 10 3
2, Checking on the condition of the airplans e
and 1ts squipment prior to flight 1 7 1l 9 f
Controlling the Flight of the Airplane Within e
Prescribed Limits in the Performance of Routinely b
3. Taxiing 3 | 1 2 6 E
k. Taking off under normal conditions 6 | 13 5 2l NS
5. Taking off under conditicns of reduced %
visibility o | 3 3 6 r
6. Taldng off under cross-wind conditdons 0 2 o 2 TE
7. Making a contact approach and landing 3z
under normal conditions 1% | 8 33 3L 3
8. Making a contact approach and W,
under conditions of reduced visibility 25 10 20 85 A
9. Making a contact approach and landing £y
under cross-wind conditiona 1 Sk 3 73 -y
10, Making instrument approaches by msans 5
of reference to different types of : : 5
radio aids 0 | 10 23 33 ¥
11, Recovering from a miased instrument }i
‘approach or missed landing ' 1l 3 3 7 F
12. Other mapeuvers 0 N 1 g 5
Controlling the Flight of the Airplane Within
Prescribed Limits Under Unusual or Emergency =Y
Conditions ik
13. Recovering from sudden engine failure R
and performing maneuvers with sn S
engine out _ 3 -3 23 29 e
1. Operating the airplane when the air is ' e
turbulent, when rumays are slippery, Ed
when icing conditions are present, etc. 23 11 2 36 '“'i
15, Comtrolling the airplane in wnusual at- ' 4
titudes or at minimm airapecds 0 3 20 23 4
e
g
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TAHE 10 - Contirued

Critical Job Components

Freoquency of Ineffec-
tive Acts in:

Acci-
dents

Fllot
Ined-
denta

Flight-
Check
Inci-
dents

Total

Bploying Prooecures to Locate or Keep Track
of Position in Flight or to Fly a Prescribed
Course
16. Mavigating and orienting
17. Commmicating with traffic control
persormel

Operating Equipment of Flane and Carrying Out
Cockpit Procedurea
18. Remembering to carry out certain pre-
scribed or appropriate tasks in commec-
tion with the operation of the equipment
of the alrplane

19. Operating the controls, dials and switches

of the planeis equipment in a correct
manner

Adhering to Prescribed Policies or Regulations
and Taking Precantions Consistent with Safety
20. Conforming to regulationa and policies
21. Keeping a constant lookout for possible
collision objects and remaining atten~
tive and alert

22. Taking special precautions or remaining
on safe side .

Remeining Bmotionally Organized and Working
Efficiently with Qthers
23. Remaining emotionally organized in
emargency situations -
2L Working efficlently with other crew
members

o

19

17

21

n

. 28

37

2h
17

Total

354

733
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TABIF 11

FREQUENCY OF INEFFECTIVE BEHAVIOR OCCURRING IN CRITICAL
IRCIDENTS INVOLVING APPROACHES ARD LANDINGS UNDER
LOW VISIBILITY CONDITIONS

—

Frequency of Ineffec-
. tive Acts In:
Ineffective Behavior Flight~
Pilot| Check
Acci-|Inci-! Inci-
dents |denta; dents |Total
1. Failing to align with rurway or flying
incorrect heading from station to field 0 1 9 20
2. Falling to keep within sight of field while
eircling 0 2 0 2
3. Failing %o locate field after becoming con-
tact; mistaking landmark for field 0] 3 0 3
4o Failing to hold constant altitude whem
circling field 2 2 2 6
5. Pailing to hold proper glide angle 4in
descent 17 10 6 3
6. Failing to hold proper airspeed in descent 0 4 2 6
7. Falling to go-around after overshooting 1 3 o L
8. Turning too steeply when close to ground ¢ 1l 1 2
9. levelling off too high or too low 1 2 0 3
10, Flying partially instruments and partially
contact 0 1 0 1
11. Failing to stay aligned with rummay on roll 1 0 0 1
12, ILanding in fleld adjacent to airport 1 o o 1
13. Landing dowrwind 2 0 0 2
14. Failing to plan approach 0 1 0 1
Total 25 [ | 20 85
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THE DEVELOFMENT OF THE EVALUATIOR PROCEDURES

Preliminary Study of the Present Airline
Tramsport Rating Flighi-Check

The first step in the developmant of the new measure of flying akill was
a study of the flight examination currently used for the Airline Tramsport

‘Rating by the Civil Aeronsutics Administration. It was felt that a thorough

understanding of the strengths and wealmesses of this {light-check, along
with the attitudes of Civil Aercnautics Administration agents towmards it,

would be helpful in devising new flight-check procedures. The methods em-
ployed in this phase were (1) to observe a flight-check being administered;

{2) to conduct interviews and hold conferences with Civil Aaronautics Adminis—

tration agents who adninister this flight-check and with Civil Aeronsutics’
Administration persomnel responsible for certifying pilots for the various
ratings; (3) to study airline company six-month instrument £flight-checks
which are pettermed after the Civil Asrcnautics Administration Airline Trens-—
port Rating flight-check; (L) to examine answers to those questions in the
check pilot interviews vhich were devised to’‘elicit opinions and attitudes
toward present methods of evaluation. The application of these methods and
the results obtained are presented in the following sectiona of this paper.

Cbservation of a Flight-check
Being Adwministered

were mede by the local Civil Aerdnantics Administration Alr

Arrangemants
Carrier Irspector for the investigator %o fly as observer on a routins six-

nonth instrument check adwinistered by a chlef pilot of one of the scheduled
airlines. The observations made during this n.igh't. can be sumarized as
followss

1. There was no set order in which taske were presented to the
examines .

2. 'ﬂaocbqakpilottooknonoteaandmdomrooorda&ringtho
£1ight.

3. The check pllcet uwsed the flight-check for instructional as
wll g8 for evaluation purposes.

he mﬁt&mbemencheckrpd.lotandmdmm
dus in part to the latter's lack of previous knowledge of
‘hatmbhemroquﬂndtoparrm.

w58~
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S. The check pilot spent considerable time watching out for
other airplanes.

Interviows and Conferencea with
Civil Aaronautics Administration Personnel

The primary objective of conducting interviews and conferences with Civil
Asrongutics Adninistration personmnel was to enlist the cooperation and encowr-
age the participation of those who are responsible for administering the certi-
ficgtion progran and those who actually glve the flight-checks to examinees.
Early in the study a conference was arrenged with representatives from the
Flight Operations, Medical, and Airman’s Services of the Washington office of
the Civil Aeronautics Administration, at which time the group was told about
results of the study of critieal requirements and infarmed about the alms of
the phase involving ths development of new procedures. Following the general
conference, the investigatar met with a sialler group from the Flight Opera-~
tlons and Alrman's Services, the two offices responsible for the contents,
standards, and administration procedures of flight examinations used for cer-
tifying pillota. Members of this group participated in formulating specific
plans. Suggestions were made as to the cities where the most interviews with
Civil peronautics Aduinistration agents could be obtained. This group took
responsibility for sending to all of the Civil Aeromautics Administretion
Regional Offices a letter which explained the purposes of the project and
which requested the cooperation of the Regions.

As part of the indoctrination of the investigator, the written exs=ina-
tion required for certification as an airline pilot was examined. In addi-
- tlon, time was spent becoming familiar with the records of the flight examina-
tion which are maintained in Washington, for the purpose of determining the
feasibllity of making an item analysis of a sample of these flight—checks in
order to determing the relative difficulty of the various items of the test,
It was decided, howsver, that this would not be undertaken in view of the
difficulties Proaton (21) encountered in his study of these same records.

Several field trips were made to Clvll Aaronautics Administration offices
and centers. Conferences with training personnel at the Ci Aeronautlcs
Administration Aercnautical Center were especislly fruitful.t The instrue-
tors at the Center made valuabls sugpgestions for improving the Airline Trans-
part Reting flight-check. They were partlcularly helpful in demcnstrating
to the investigator the mature of existing attitndes and feelings about objec-
tive type flight.checks, standard flishis and "mmerical scoring systems.®?
Finglly, they gave help on more specific problams related to the sequance
with which maneuvers should be combined into a total flight-check.

Additional conferences were held with Civll Aeronautics Aduinistration
agents from Reglon V in Eansas City and from Region III in Chicage. The per-
tinent information ob'_tmmd from all of these conferences can he summarised

]iummmcadvaddnﬂngthisphuermur, Charles M. Wharton who
halped the writer conduct these conferences and gave valuable suggasticm in
regard to plans for the project.
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£ as follows:

oy 1. Almost all Clvil Aercnautics Administration agents and instruo-
& tors feel the prosent {light-check could be improved. There is
ot 1ittle agreememt, however, as to what the improvements should be.
“ 2. There is universal ohjection to the loop-hole in present regulations
A which allows pilots to take the Airline Transport Rating flight-
% ‘check in single-engine planes or inedequately equipped twin-

- engine planes.

i 3. The check pilot is seriously handicapped by the nsocessity of
acting as a safety pllot. Recomnended procedure: have all

K Airline Tramsport Rating flight-checks administered by a check

N pilot sitting in the jump seat.

L. Those giving the preseat flight-check show extrems differenccs
in: (1) the maneuversz which they require the examinee to pes-
i form, (2) the standards of performmnce which they require an
' esach meneuver, and (3) the degree to which they use Spet?
naneqvers, not required by regul tion, as a basis for their
Judgments of pass or fail, ’

< 5. Some Civil Asronsutics Administretion agents admit holding
examinees to extremely fine tolerances on maneuvers because they
feel that, in the ablsence of measures of such traits as "Judg-
ment," "headwork,® etc., the best predictor of flying skill is
the degrea to which pilots can fly within extremsly small
tolerances .

6. Some Civil Aeronautics Administration agents object to regulations
which allow a falled examinee to taoke a retest on only those

W Pt e e
i ‘:"'","'w-,l!‘. it

ﬁ - meneuvers which he failed on the first flight-check. They would
L also prefer a flight-check which indicated more than one degree
: of "failure.® - '

_-r ‘ T Civi]l Aeronsutics mmt.raiim agents, as a whole, are not

# snare of the unrelistdlity of the presemt flight-check. Thay

- feel that few differences among imstructors occur at either
s ends of the distribution of pilot proficiency. There my be
differences in Judging "borderline cases,” but not the clear-

i-;.l . cut "passes*® and *failurss,* as they express it.
w’ : 8. Civil Aeronautics Administration agents express the following
E s icant attitudes toward objective flight-check procedures:

v (a) they feel a need for more efficient methods of

- : . recording yst feel their duties as a safety pilot prohibdt

§ recording in the airj (b) they feoel that a standardiszed f1ipht-
i check will meke 1t impoasihle to use "surpriss tasks® or pet
Lo maneuvers; (o) they feel examiness would "study for ths test®;
_ (d) they express concern over "replacing the check pilot with
¥ mechanioal methods of greding.®
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The confaerences with Civil Aeronautics Administration personnel made E

the investigator aware of such attiiudes. In the later stages of the mro-
Ject, the recognition of the sources of resistance to objective {1ight-checks
was an important factor which influenced the type of evaluation procedurs
finally developed.
The Study of Airline Six-month Instrument
F14ght-checks

Airline compenies pattern their six-month instrument checks after the
Civil Aeronsutics Administration Airline Transport Rating flight-check. It
was considered advisable, therefore, to study the airline flight-checks in

- Ao e :
. 3 g o Pl s [ -
S Rt S e

some detail in order to (1) obtain an approximation of the importence atiached i
by the alrlines to various maneuvers and (2) observe the kind of flight-checks E
the airlines have developed to meet thelr omm evaluation needs. Some knowladge 3
of thess flight-checks previously had been gained from the study of the per- F
sonnel. files of the five airlines, as reported in Chapter IV. order to ob- B
tain a wider sample of airlipme flight-checks a lstter was sent to fifteen air- 3
lines, requesting coples of their six-month instrument flight-check form. - ¥
Thirteen airlines complied. Anam]asisofthaﬂrﬂight-cbechrwmlodthz -

A ET s wlt w o e Difgeawen 1 -
TP A A e b T et T T

following:

1. Seventy-one different maneuvers were included in the flight-
checls of the thirteen airlines, although the average flight-
check contains only fifteen to twenty maneuvers. This shows
the amount of wvariation in the content of the different flight-
checks.

2, The maneuvers which are used by more than half of the thirteen
airlines are shom in Table 12.

TABIE 12

MAREUVERS MOST FREQUENTLY INCLUDED IN THE N3

IRSTRUENT FLIGHT-GHECKS OF 13 AIRLINES N

Humbeer of Alrlines 5

Mbneuvver Including Maneuver "!T-

Instrument Approach k)
Engins-out Procedure and Maneuvering 2 i
Stall Approach and Recovery 12 3
Steep Turns 12
Climbs, Spiral Climbe, Glimbing Turns 12 ki
Tratrunent, Takeoff (Opticnal with tiree airlines) . 11
Loop rientation 11 i
BEmergency Pull-up Procedure 10 e
Pre-flight Procedure 9 i
Tracking 9 g
Mindmm Speed Maneuvering 8 g
Recovery from Unususl Positions 7 1
N
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It seemed clear f{rom this analysis that there was littls agreement among
different airlines on critical components of the job. However, the tasks
which are considered critical by the largest mmber of airlines were noted
and were later used as one more guide in developing the new procedizres.

The Study of Responses of Check Pilots to
Cartain Interview Questions

Tt will be recalled that Questions 4 and 6 of both the pilot and the
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obtained from the analysis of the Job, the study of the present Airline Trens-

port Rating flight-check and the saxpling of the attitudes and opiniors of
ﬁlotaanddnckpﬂou. The task was to select job-related tasks which would

E
E
5
.
:
¢
:
:
E
:
:
:

mhelddthamwofmycholggﬂauwithpudomupeﬂmminthadwﬂop-
ment of objective flight-checis.”~ This phase of the project was carried out

- in cloee cooperatilon with expert pilots and check pilots from three differemt

airline companies .
The Critical Job Components

The twanty-four Job companents resulting from the second content analysis,
sumarised in Tabls 10, fall into three categories: (1) job compunents which
are directly relsted to particular maneuvers and procedures routinely per—
formed on the Job, (2) Job campaments related to maneuvers and procedures per-
forumed only under urmsual conditdons, (3) job companents which are not related
to mansuvers but cut across all mancuvers. The first twelve componants and

thnaittomfhcapmtinhblo_mmdﬂrecmm:tedwwmdmo-"

gaduru routinely perforued;

l. Obtaining information about conditions to be encountared
' in flight : .

lme consilting psychologists who provided valuable sssistance at this plen-
ning conference included Drs. P. J. Rulm, N. E. Miller, R. P. Youts,
3. C. m’ R« N. Hobha.

zmionn Alrlines, Eastern Air lines, and TWA,
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SUGGESTIONS OF AJRLIRE PILOTS, mw.msmm

GIEGKPIIDTSFORMPRISENI
IRSTRUMENT FLIGHT CHECES

Number of
Suggestions Timea Lsntionsd
1. Pilots should be given more opportunity for prac-
' ticing skills required on flight-checks 5l
2., The flight-check should be given under actual con-
ditions of instrunent flying ‘ 38
3. Pilots should be evaluated mare on their possession
of various psychological trailtas, such as emotional
mbd.nty, Jjudgment, speed of reaction, temperament,
22
4. Stalls and ot.her cbsolete and infrequantly used
mensuvers should be omitted 17
5. Should be more evaluation of pilot's knowledge of
new alrmay facilities, now equiment, recent devel-
oments, eic. 12
6. Check pilots should try to oliminate the pilot's
nental hazard during the flight-check 12
7. Should be a better selection of check pilots 10
8. The flight~checks and methods of administering them
should be standardized 8
9. The flight-checks should be changed occasionally 8
10, Checks should be given more frequently 6
11. There should be more emphasis upon the instrument
approaches and letdowns 6
12. There should be more new mansuvers (none specified) 5
13. The personslity factor should be eliminated from
the check pilots' Judgments Y
1. Others (wentioned by less than five interviewces) 65
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2. Checking on the condition of the airplane and its squipment
prior to flight

Taxiing
o Taking off under normal conditions
5. Taking off under conditiona of reduced visibil:l.ty
6. Taking off under cross-wind conditioms
7. Making a contact approach and lamiing umier normel conditions
8. Making a contact approach amd lsanding under oondit.im of
reduced visibility
9. Making a contact approach and landing under crogs-wind
conditions
m.‘wgimu-umntapprmchmbymorraformudﬂ—
) ferent types of radio aids
1l. Reoovering from a missed instrument approech or missed landing
12, Other muneuvers

15. Navigating and arienting

These components are ldentical with maneuvers and procedures which are per-
formed routinely on scheduled flights tw airline pllots and could be easily
duplicated in a teet situation.

The second group of job compoments are related to msneuvers and proce-
durea parforsed only under unusual and emergency oonditions. These job ocome
ponents can be duplicated in a flight-check but anly to the extent that the
unusual and amergency canditions can be duplicated., Most of the latter, how-
over, can only be similated in the teat situation. -Consequently, they lose
some of their relevance to the actual job requiremsnts. There are three such

Job components s

13. ringtmmauddanminahilwoandparforﬁngm
with englne out
Conitrolling the flight of the plans in turbulence, in icing
conditions, on slippery rumsays or under other urmsusl oondi-
tione

5. Ganf:ollingthaﬂightnfp]minmmlatt&.wduorat
minimm airspeeds

The remainder of the eritical job components in Table 10, cut across all
paneuvers which pllots must fly either routinely or undsr ummmual conditions.
In other words, these are distinct components of the job which are not
directly related to controlling the airplane through time and spece. All but
ons have to do with: (1) operating the complex equirment of the airplane in
a oorrect manmer or atcording to presoribed proocedures, (2) adhering to mre-
seribed regulations, safety policies and precautions, (3) remaining emotionmlly
m:;dmdmmmaffiﬁmﬂyuthothm These eight critical components
are a8 follows:

17. Comicating with traffic control personnel

18. Remembering to carry out certain prescribed or appropriate
tasks in counection with the operetiom of the equipment of
the airplane

19. Opsrating the controls, dials and switches of the plane's
equipment in a correct msnner



st ot v .

P T Iy Lo nE ! i T ey PR L A
a " P . . M atr T ot \ A -

- : ¢ R

- [ERN

-

20, Conforming to regulationz and policies

21. Keeping a constant lockout for possible collision objects
and remaining attentlve and alert

22. Taking aspecial precautions or remaining on safe side

23. -Remaining emotionally organized in emergency situations

2lj. Vorking efficiently with other crew members

These critical job components could not be incorporated Into the flight-check
as tasks. Rathar, it was necessary to conslder whether the other tasks to

be included in the f1ight-check would require examinees to demonstrate effec-
tive or ineffective behavior of the kind represented in these eight components
of the job. For example, *forgetting to place props in high R.P.M." 18 an

. example of ineffective behavior which has been classified under the job com-
ponent, Mo. 18, "Remembering to carry out certain prescribed or appropriate
tasks in connection with the operaticn of the equipment of the airplans.” The

cccurrance of this particular ineffective act is not a function of any parti-

cular meneuver or task the pilot must perform. It can ocour during the per-
formence of many maneuvera.

It became apparent that the investigator would have to meke certain that
the tesks he selected for the flight-check were such that this kind of error
would have a chance to occur. Thia proved to be the most difficult problem
in the development of ths evaluation procedures. The five critical Job com-
ponents, mumbers 20 through 2l in Table 10, are defined by types of ineffec-
tiwbuhaviormichammchless]ikelytooccm-inateatsihnt.imthmm
a routine flight. For example, it 1s not likely that an examinee will fall -
to conform to same regulstion during a flight-check. On the contrary he 1s
pore likely to lean over backwards to confarm to all regulations and safeby
policies,

Simflarly, it is difficult to devise a task which will be enough of an
emerpgency situation to malke it likely that an examiness becomes emotionally
discrganised. Even though 1t were feasible to devise such a test situatlion
without endangering persormel or equipment, the mere presence of a check pilot
tends to allsy whatever fears or feelings of imsecurity that an exawmines might
have in such situations. It is possible, however, that such tasks as respond-
ing to sudden engine fallures (simulated, of course) on a flight-check pro-
vide a rough screening of examinees whc show tendencles tc becone emoticnally
disorganized very easily.

Dovising Tasks Appropriate to the Critical
4 Job Coaponente

Eighteen dif ferent tasks were finally selected for inclusion in the first
form of the flight-check. These tasks were decided upon after a consideration
of all of the critical requirement data and after extensive tatlon with
check pilots and training personnel of three scheduled airlines' and with per-
sonnel of the Airman Service of the Aviation Safety Office of the Civil Aaro-
nauntics Administration. These groups contributed valuable suggestions as to
the maneuvers and tasks which might be used in the first form. They helped
also in devising a suitable sequence for the elghteen tasks, so that the
flipght..check would be in the form of a standard flight,

lsnerican Airline persommel at Arduore, Oklahomm; Eastern Air Lines persommel
at Miami, Florida; and ™A perscanel at Kansas City, Miasouri.
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Following is a list of the eighteen tasks used in the first form of the
flight-check, along with the numbers of the critical jJob compon-

 experimental
ents which these tasks represented, The mmbers of the critical job compon-

anta are thoass used in Tshle 10,

Flight—check Tasks Critical Job Components
1. Preparation for Flight (1;’ (2)
2. Imspection of Alrplans (2
3. Cockpit Familiarization (heck (19)
4. Before-starting Cockpit Check and Start-
ing Procedure (18), (19)
5. Taxling (3), (21)
6. Bafore Takeoff Procedures (135, (19)
7. Instrument Takeoff (S)
8. Intercepting & Predetermined Track and
Tracking Away from Station in Climb (26), (18)
9. Mimimm Speed Maneuvering and Approach to (16
Stall
10. Steap Turns with Engine Failure(s) (15). (13), (19)
11. Rapid Descent and Pull-up ’ 11), (15)
12, Manual Loop Orientation and Tracking 16), (19)
13. ADP Approach with Engine Failure (10), (19), (23)
1l,. Engine-out Landing (13)
1s. Takooffmdlandingmderﬁimlatedhmandl
Conddtions (5), (8)
16. Cross-wind Takecff with E:ngina Failure (6),.(13), (2L), (19)
17. Cross-wind landing 9
18. I.L.S. Approach (10), (18)

These eizhteen tasks include all of the twenty-fowr eritical job components
except geven. Three of these seven are: "Taking off under normal conditions,®
fMaking contact approach and landing under normal conditions,” and *Control-
ling flight of plane in ‘tother' mansuvers® (all very elementary maneuvers
such as, straight ard lovel flight, normal turns, etc.). No specific tasks
ware included in the flight-check to cover thess three job camponemts, because
the kinds of ineffective acts which occurred in these Job. components are
measured elsewhere in the flight-chack in tasks which are more difficult to
parform. A fourth critical job camponent was not represented by a task in
the flight-check. This was "Controlling the flight of the plane in turtulence,
in icing conditions, on slippery rumays or under other unususl conditions."
Such umsual conditions normally cannot be duplicated in the test situation
unless the flipght-check could be conductsd in very bad weather conditions.
From the stdndpoint of safety thls is not practical. Frequently, homever,
same of the eritical requirements for performing meneuvers under urusual con-
ditions are the same as for performing maneuvers under normal conditions., For
» the two most froquent categories of ineffective acts which occurred
'Op-ratd.ngttuairplam in turbulence, when rummys are slippery and icing
conditions are present® are (1) allowing airspeed to get t0o low with wing ice
and (2) landing long (overshooting) on =lippery rurmway.l These are errors

]'Soo Appendix E, Table 18,
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which also occur with high frequency in job components which can be includad
in an svaluation procadure although out of their actual context. :

The fifth jJob component not specifically included as a task in the
flight-check was "Commmicating with traffic control persconnel," There is
some opportunity for the examinee to communicate with control tower operators
dwring the orientation maneuvers. In general, however, it was felt that per-
formance on this component of the Job could be evaluated adequately only by
observing the examinse on a routine flight of considerable length. The 20th
and 22nd components were not included as specific tasks for the reascns indi-
cated previously.

Arvanging tue Tasks into a
Gtandard Fiight

As ths project progressed the investipgator learned soms of the factors
which had to he considered in arranging the maneuvera into a standard flight.
The following are requirements for an acceptable sequence:

1. Maneuvers have to bes arrenged so that it is not necessary
to make large changes in altitude betwsen maneuvers.

2. The arrsngemsnt should make it unnecessary to fly long
periods of time between mansuvers,

3. .The arrangemant should make 1t wneceasary for check pilots
to put up and take down the simulated blind {lying equip-
aent frequently.

Although thare were later improvements in the sequance of maneuvers, tharint
form of the flight-check had a sequence which adequately met these require-
memta.

The Selecticn of Items for Gach
Tapk 4in the Flight=Chsck

As mentioned previcusly, one source of difficulty in getting check pilota
cept an objective flight-check has beaen the complexity of the form on
they are required to record observations., An attempt was mads to meset
by a relatiwvely systematlic approach. First, it was apparent
pilots could not possibly make and record obsarvations on every
exgmines's performance of a particular task. For examples, refer-
11 shows that there were fourteen kinds of lmmffective behavior
curred in that particular job component. This is ‘oo large a mmber

‘check pilot to mark in the air. The problem becams one
which of all the possible errora that cen occur in the performance
mansuver should be salscted for observation by the check pilet.
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In order to obtain data which would provide & relatively empiriosl basis
for this selection, the "Mansuver Anglysls Survey® was underteken., This was
an attept to find out, for each maneuver to be used in the flight-check,
which of the several kinds of critical ineffactive behavior are demonstrated
most frequently bty examinees on flight-checks. The critical flight.check
incidents provided some svidence of the frequency with which the warious
of critical behavior were demonstrated by pilots on flight-checks, btut the
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Y7 | mamber of inaffective acts was rather small. It was hoped that the "Maneuver

Analysis Swvey® would supplemant these more limited data.

For example, once it was known that five particular kinds of ocritical ‘
ineffective behavior are demonstrated most frequently on a particular maneuver,
then itemm could be constructed for recording check pilotst! observations of
these five kinds of behavior. Stated simply, the check pilot esntt record .
everything, so a way had to be found to make it easlier for him to record the
errors that are golng to occur most frequently.

The *Mansuver Analysis Survay® involved obtaining the judgments of check
Pllots as to the errars which ars made moat frequently by while per-
‘forming each of thirty-three different mansuvers and operatioms.™ Each chack
pilot was asked to list the moat, the next most, and the third most frequent
error, spocifying exactly in what part’ maneuver the errors ocourred.
Bookleta containing a list of the thirty-three maneuvers and spaces for re-
ecording the threc errors were mailed to fifty-nine Civil Asronautios Adminis—-
tration Alr Carrier Inspectors. A mmber of booklets were also left with the
operations persomnel of five airlines with the requeat that they have as many
check pilots as possible fill out the booklets., Fifty-threo bocklets were
completed and retymmed in time to be used., This represented about thirty
per cent of the booklets made available for distribution. :

Errors were tabulated for each of the thirty-three maneuvers, An index
of frequency was obtained for each arror by weighting the most frequent error,
3; the next most, 23 and the third most, 1. The results for one of the
thirty-three maneuvers are presented below for illustration;

RAFID DESCENT AND PULL-UP

Acts Judged by Check Pilots as Frequent Errors Occurring on
Flight-checks

1. Rot holding conatant airspeed in descent due to improper
use of power or not coordinating power and attitude

2. Valting too long to retract gear and/or flape

3. Climbing at too low or too high airspeed; slow applying
powers applying insufficient power

4. Going below minimmn altitude in descent
Se btholdingpmpwhoadhgmwaryormdiﬂb-

6. lgintaining improper rate of descent due to improperly using
power or not coordinating power and attitude

R - EEEE

lme survey was begun before it was declded which maneuvers and procedures
would be included in the flight—check. Consequently, all mansuvers that ocould
be thought of were included in the survey.
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Acts Judged bty Check Pllots as Frequent Errors Occurring on Index of
7. Exceeding power limits or using improper power settings in 3:
pull-up; failing to call for emergency power and RPM settings i 4

8. Yot taking steps to prevent excessive engine cooling 31 ) ?‘“]
9. Remaining at minimm altitude too long; failing to use ‘ 2
clock; gemerally poor timing 29 :;-
10. Using excessive manifold pressure for particulaer RFM set-— ;
tings;: excceding BMEP limita; applying power too rapidly; &

slow advancing props 26 o
Such data as these, for sach of the eighteen tasks included in the first form j;‘
of the flight-check, provided the basis for deciding what items should be E
comstructed for a particular maneuver. An examples mey make this clearer. LE{L
The Maneuver Analysis data for Rapid Descent and Pull-up, for example, w£

show that failure to hold correct airspeed in descent is a fr t errar e
made on this meneuver. The job analysis data indicated ﬂm%’ﬁ‘ﬁold
proper airspeed in the descent is a critical t (Table 18, Appendix E, o
Cooponent #8). Thus, an item was constryc or reco airspeed on this 7
maneuver., A judgment also had to be made as to the maximum number of observa- e
tions which a chack pilot could make during a single mansuver. Furthermore, =i
1t wes necessary to try to avoid naving two items which would require the Ry
check pilot to observe parallel phencmena, such as varistions in alrspeed and .
variations in altitude. This would require watching two instruments at once. %,
Occasionally it was necessary to devise an item which called for observing i
behavior which wes not necessarily critical. This was necessitated in order Rty
that an examinee would not sacrifice acocuracy in one part of the task in 7
order to improve his performance in amother. For example, holding altitude A
in a steep turn wus shomn to be 2 critical requirement. Yot ocne examinee by i
forgetting about the constancy of the angls of bank might hold his altitude g;
better than an examinee who concentrated on both bank and altituds. Conse- e
quently, an ltem covering constancy of bank was included in this maneuver. , :ii
One of the difficulties in gotting acceptnce of cbjective checks has E
been that they have not been adaptable for use with different types of aircraft.
Most agencies involved in pllot evaluation use a mumber of different plane types. i}
It was felt that it would be desirable to incorporate into the flight-check &
sufficient flexitdlity to enable 1ts use with different types of planes. Oome - 5.
soquently, another criterion used in developing items was that the item not g
call for observations which have relevance for only one or two types of air- -
Planes and not for all types. A special type of item was devised for recording &
the plane's altitude, heading, and airspeed; and this basic type of item was 3
used in all maneuvers involving these three varisbles. A sample item of this 5
type will illustrate. The check pilot prior to the flight fills in the recom-
mended instrument approach speed for the airplane being used and during the R
flight he observes the airapeed on the approach, marking in one of the three
&
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boxes in the sample item shown below:

(1) . Balow Within Limits Above
. X | .
ATRSPRED :
‘ (_s40) ( )
moo -6 gk (150 ) o
DESCENT - . Recomtended

Instr. Appr. Spead

It will be remembered that there were some critical requirements which
were shown to be unrelated to specific job components and some critical re-
quirenents which were derived from comments about gemeral tralts and character-
istics of pilots (see Table 5 ), Although it was doubtful if an objective
evaluation of the extent to which pilots demonstrate these critiexl
ments could be obtained on a single flight—check,.an attempt was made to in-
clude same items to cover such characteristies. A seventeen-item checklist
was devised on which the check pllot recorded the mmber of timeos he observed
the examinee demonstirate each of the characteristics, Two sample items are

shown below:

W " Almost all Only part

1) BHondled Controls Smoothly Always the time of the time Seldom
" Y¥lew 1n a smooth mEnner;
handled flight controls () () () ¢ )
without overcontrolling
or Jjerkiness

(2) Followed Safety Precautions Always the tims of the
Took no unnecessary chances,
adhered to rules to the lgt-

' tar; followed safety regula- ( ) ( ) ( ) ( )
tions and procedures

In Appendix @ are listed all of the maheuvers and tasks included in the
first form of the flight-check and the names of the items under each. The last
part of the flight-check, the "Checklist of Critical Pilot Behavior,® described
abwe, is reproduced along with ﬂmﬂight.—chmkmm in Appendix G.

The Development of (re and Pictorial Items
and an lnproved orme

The difficult problem of devising an objective flight-check which is oom-
prehangive yet can be used in the air without diverting too much of the check
pilot's attention from keeping a close watch for other traffic and dangercus
conditions hrought on by the examinee has been previcusly emphasised. During
the project, the investigator considered the posaibility of utilizing scme of
the visual aid techniques which were so succuaf&lly@loy.dinthamituw
services in the preparation of training mamals.~ One of the techniques wes

Ime writer was assigned for one year to Headquarters, Amy Air Poroes, Office

of Flying Safety, where these techniques were used extensively in the prepara-
tion of air crew training manmals,
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the uwse of graphic and pictordal displays for iliustrating how mapeuvers should
be performed. Not only did this technique help pilots to lesarn maneuvers but
it enhanced the genersl appearance of the manuvals and helped insure their ac-

ceptance bty pilots.

The imreatigator felt that if graphie and pictorial displays helped pilots
visualize and learn maneuvers they should also help check pilots, in two waya:
(1) by providing reference points or by defiaing the limits within which maneu-
vers should be performed and (2) by decreasing the amount of time to locate en
1ten (or alternatives within an item) on the fljight—check form and to record
&n observation. In the sample item shown below, the positions of the plane
help define the varilous alternatives and alsc help the check pilot locate
quickly the picture which corresponds to the actual attitude of the plane at
the point of ¥touching down® on & cross-wind landing.

) : Too tail high  Normal Stall~type, -too tail low
. 7 7 L7
T _— = o==
i e |/

“Wing level wmga 'not level !
Crab Dl.mded in crad

If auch items were found to help check pilois in these tio ways, it was felt
that the observer-observer reliability of the flight~check might be incressed
and the job of the check pilot might be meds less difficult. Examples of
other items of this type may be seen in the second form of the flight-check,
reproduced in Appendix H. .

An attempt was made to develop & formet, for the flight- form which
would &lso help the check pilot in wsing the form in the alr.,~ Sane of the
principles followed in the format are;

1. Each mezneuver should be on a separate page.
2. Items of a maneuver should be clearly sepsrated.
» There should be a minimm use of words.
4. Pages should be of heavy quality for easy turning.
The flight~check should bte bound in heavy stock to provide
2 backing on which the check pilct could easily write.

1111 this phase of the project, Loonard N. Conldin, of R. R. Donnelly and Scns,
(hicago, was consulted on problems of layout 3:d rzproduction. A number of .
his ideas and suggesiions hove boe:r incernewi:gd irdo the fiightesheck form.
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CHAFTER VI

THE EXPERIMENTAL TRY-OUT OF
HE FLIGHT-CHECK

The Firat Tryv-out: Administration of the

— FHght-dhsck t5 AT Force PXTots

Permission was obtained frum the Unlted States Air Force for an axperi-
mental try-ogt of the first form of the flight.check on tmenty-seven rated
B-25 pilots.* The purposes af ihis try-out were: (1) to test the observer-
observer reliability of the fiiyh*-check, (2) to teat the ride-ride or test-
retest reliability of the flight-check, (3) to obtain additional evidence of
the relevence of the flight-check, (L) to obitain data upon which to make an
item anelysis of the flight-check, and (5) to test the practicality of the
flight~check.

Tha Smzple

The asample of examinaes wus a group of twenty-seven Air Fores pllots,
mwmmm,mm,ammmmmm
bomber, Twenty-four of the pllots were regular instructors in the Advanced
Twin-engine school, and the remaining three were instructore in the Instrument
School. Thase twenty~four regular instructors were hend-picked by supervisory
personnel in order that scme would be experienced instructors and scme rela-
tively inexperienced. The zample contained, them, three groups with dfferent

axperience:
Rumbex Description of Experience

Group I 3 Iratructors piciked for their aki1l in
on irnotruments as well as their sidll in in-
suructing rated pilots in instrument flying.
Pllots supposedly representing the "creem-of-
the-crop® in precision flying on instrmments,

Iiirough the initisl efforts of Dr. Frank Celdard the projsct enlisted the
cooperation of Col. John T, Fitzanter, Hatdquarters Alr Forcs Tralning Command,
who was inatrumsntal in encowvsaging the participation of Barksdale Fald base
personnel and in obtaining approval for the project in his command. The for-
uil approval came from Headguertoars dir FPorce as a result of a requeat from
Dr. 4. 3. Viteles to Dr. Glen #Finch, Human Resources Division, Headquarters .
Air Force. Lt. Col. Anderson, Lt. Q\l. Wood and Lt. Col. Parker were respon-
8ible for arranging the details of the try.out at Barlmdale Fleld. Ths writer
took responsibility for, introdueing the project and supervising the try-out
receedings,

~12=
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Number Deseription of Experience
Group IT 13 Experlenced instructers of cadets in Adwvanoed

School. Skilled in contact flying but not
necessarily in instrument flying.

Group IIT 11 'Relatively new and inexperiemnced instrustors -
. of cadets in Advanced School.

The cheok pilots, or observers, were all Instrument School inatructors in the
same experience category as the three examinees in Group I, who also acted ae
observers on some of the flights. Thirty different observers participated in
the try-out., This represented almost all of the instructors in the Instru-
ment School,

Procedures

Briefing.--The present investigator met with all of the observers and all
of the examinees on the first day. They were told sbout the purpose of the
rroject and the procedure to be followed in the try-out, Copies-of the flight~
check were then made aveilable to the examinees while the inveastipmtor briefed
the observers on each maneuver, After the first day of testing another brief-
ing was held during which the investigator pointed out certain errors in the use
of the form which he hud observed the -first day. The investigator flew &s a
third observer on cne of the flights, talked with some of the observers after
the first flight, and examined soms of their completed flight-check forms.

The point which was most emphasized in the first briefing was the neces-
glty for f£illing out the forms independently. It was etressed that this was
& tect of the flight-check, not of the observers or the examinees.

Procedureg.--Each of the twenty-seven examinees mede a flight on each of
two consecutive days. On the first flight each was observed by two check
pllots and on the second flight by two different check pilots. Table 14
glves the plan of the two flights for each cxmmines; showing the combinetlons
of the pairs of the thirty different observers. One cbserver sat 1n the
right-hand seat (copilot!s seat) and the other in the Jump seat immediately
behind the right-hand seat. Fach examinee was scored by four different ob-
servers, hereafter called A, B, C, and D, Observers A and C were righteseat
observers and B and D jump seat, Approximetely ten different airplanes, all
TB-25's, wero flown on the first day of testing alons, and the heterogeneity
iIntroduced by the use of different planes was further increased by replacing
some of these with other planee on subsequent days.

Results of Try-out

Sooring.--A ecoring key was developed for each maneuver on the flight-
check, Ho statistical procedures were employed in determining item weights,
although the items were scored differently on authordtative grounds. A sys-
tem of plus (favorable) scores and minus (unfavorable) scores was used for
each item, performances Judged neutral receiving scores of 0. Aselgning the
scores to the various i1tems was done on the beeis of a consideration of
several factors:

1, Items found to be criticel in the job analyels were given higher
plus escores far favorable performance and higher minus scores
for unfavorable than ltems not found to be critical,
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TARIE 1
PLAR OF PLIGHTS WITH 27 EXAMINEES
(Rerkadale Fisld)
Cbaervers
Firat Flight Second Flight
Right Sear | Jmp Seat |Right Seat | Jump Seat
Examinees (A) (8) (c) (D)
1 Y] -] C3 G
2 05 a5 o7 08
3 O9 a0 i 02
L ol ) o2 01
5 0 o 09 010
6 s 015 017 s
7 09 020 021 022
8 023 024 025 026
9 27 028 029 030
10 O3 03 09 020
n Q6 015 013 ol
12 Q20 019 023 o2y
13 O2) 023 028 o7
1 028 03 022 02
15 012 0og 026 Oz5
16 018 07 030 029
17 Op2 021 02 0
18 025 026 06 o5
19 O29 010 010 Og
20 0 02 011 019
2 % Og Q) O23
22 Og 010 03 0y,
23 07 on | G 0z
2l oy 3 017 038
25 08 012 011 C23
(also 01}) .
26 Cs 02 018 022
(also 0Oz))
27 O Oz}, Oy 09
(adso 023)
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2. In scoring catagories on & 3-point item, a relativaly larger
scars value either positive or negative wes assigned to cate-
gories representing extrems deviations as shown by low fre-
quencies of ococurrence,

Each item recelved a numerical score, and the score for a Taneuver was
the su of the scores of all its items. The total flight-check ascore was the
sum of all the maneuver .scores. OSeparate totals were obtained for the flight-
check plus the Checklist and the flight--check without the Checklist.

Relisbilities.~~Observer-observer and ride-ride product moment reliablility
cosfficlents ware coumputed for each maneuver, for the total flipght-check with~
out the Checklist and for the total flight~chsck including the Checklist.

These correlations are given in Table 15. The means and standard deviations
for the flight-chack scores are given in Tables 19 and 20 in Appendix F.

Validity or relevance indications.-- It will bLe remembered that the
twenty-seven examlnees were divided by their supervisors intc three groups on
the basis of their experience. In order to determine if the scores on the
flight~check were related to the smount of experience of the sxaminees, a pro-
duct moment coefficient was computed between axperience ratings and flight-
check scores. Examinees in Oroup I were given a rating of 2, those in
Group II a rating of 1, and thoas in Group III & rating of 00 These ratings
wers correlated with the average of the four total acores glven to each of the
twenty-seven examinees, This corrslation was .L§, which is sigmificant at the
ons per oent level.l

A gorrelation was computed between the mean flight-check scores and the
mmber of flying hours of the twenty-seven exeminees. This correlation was
o16, which is not significant. Of interest, however, is the fact that none
of the seven examineocs with less than 2,000 flying hours recaived a mean total
flight-check score above the median for the group of twenty-seven axaminses.
This 4s an indication thet the flight-check differsntiated pllots with less
than 2,000 flying hours from pilota with more, but the lack of correlation
indicates that the flight-check scores do not differentiate among those with
more than 2,000 hours. Flight-check scores were correlated with r of
TB-25 flying hours, but this correlation was practically zeroc (.07).

Item 81s.=~ In order 4o obtain an indication of the internal consis-
tancy o t—-check and the relative contribution of each item to the
total flight-check score, an item analysis was made. The results are presented
in detall in Appendix G. This analysls shows for each item the per cent of
pllots in the upper and lower ‘quarters (detarminsg by lean Total flight-check
acores) who received favorable {positive) scores.

IThe t-value obtn.ined was [i,015, using Formula 10:l42: Kelley, T. L., Funda~-
mentals of statistics. Boston: Harverd Unlversity Press, 1947.

' . 2Nyumber of flylng hours was consistently found to be A poor criterion of pro-
ficlency in the Army Air Force Aviation Peychology Program (18).

3The per cents are based upon N = 28 for each item, inesmuch as eech of the
seven examinees in upper quarter and the seven examinses in the lower quarter
received a acore from each of four check pllots, A, B, C, and D.
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TABIE 15

OPSERVER-OBSERVER AND RIDE-RIDE RELIABILITIES
(F MANEUVERS ARD TOTAL FLIGHT-(HECK
FRCM AIR FORCE TRY-OUT

4 = Right Seat Otservers, First Flight
B & Jup Seat Observers, First Flight

C = Rlght Seat Observers, Second Flight
D = Jump Seat Obmervers, Second Flight

1. Freparation for ¥light

2. Impection of Alrplane
3. Cockpit Familiarization
Check

L. Bafore Starting Cockpit
Check and Starting Proce-
dure

Se Taxiing

6. Before Takeoff Procedure

Te mmw

8. Intercepting a Predeter.-
mined Track and Tracking
Awny from Statlion in Climb

90“111“8]”&
and Approach to Stall

10, Steep Turns with Engine
Fallure(s)

11. Rapid Deacent and Pull-up

12. Manual Loop Orientation
and Tracking

13. ADF Approach with Engine

19. Positive Checklist

20, Totel Flight-check (with-
out Checklist)

21. Total Flight—check (in-
cluding Checklist)

W!‘ Relislildty Coefficients

Pilota| 4B [ac [ap | B | @ | Iﬁ&:ﬁ&'
27 | 88| 18] 34| 28] 46 | .87 | .88 32
27 -88 chl oOh -31 -009 .h? O?h 118
27 o?h -‘003 -.03 023 025 087 082 uu
27 eT0|«e09 [=a3h{=a0T|=e31 | 499 | o9 o2
27 067 328 a23 026 .n 052 om 027
27 ul.ls [-001 -.13 021] 01 jo ohl 009
27 I63 u% 016 .hs 038 OM Os’h 032

’ 21 o9 om' | q26 939 n°1 061 oT1 q27
27 ¢72 017 t32 007 003 ohz 059 . 015
27 075 /] 028 021 029 o83 om u25
27 030 nhl u31 051 .hz 093 088 ollz
23 081 oﬁ q§3 963 nw QBT 085 .SB
27 067 «J12 31 o271 o131 .lll ' nss 21
27 u& ""902- 011 -013 -.03 .50 lm ‘-.02
2, | .68} .20{ 28| .3b| A5 |.7h | 72| o30

.27 [ J62| 52( JSh| #38] 61| k9 | 56 51
27 li2] 4227 UT| o2Lf o35 | b6 | olili| €32
2 079 llh o15 ow 09 o& 073 b 3
22 ]| .85] 51| 51| JMS| QLB | WSH | LT3 L9
21 | 87| 9| | 59f 50| .76 | G2 |52
2R Jo9L] WG 61 0] 5L |LT5 | 85 o58

#0102 is the combined observer-observer coefficiemt (AB+CD). RjRy is the

combined ride-ride coefficient (AC+AD+BC+BIY).
bined using the g.transformation technique.

These coaffic

were oom-
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5. The flight-check form was printed, whereas the first foarm had
beenn dttoed.

6. Ttems which the Alr Force pilots objected to for various rea-
sons wore replaced with others or eliminated entirely. :

Valuable ocriticisms and suggestions were also recelved a8 comddtiee
of airline pilots, representing the Air Line Pllots Association.” This com-
mittee had besn selected for the purpose of reviewing the flight.check prior
10 an experimental try-out on a sample of airline pilots. DBefore sanctioming
such & try-out, this assoclation was desirous of making a carsful study of
the flight-check itself and the implications of objective evaluation of air-
lins pilots for future labor-managemant relations. 7The present investigator
attended two moetings of thia committes and a third was conducted at which he
was not present. The camittee affared valuable suggestions for improving
the flight-check, which were incorporated into the sécond form.

. The second form of the flight-check is presented, in full, in ippendix He
This is the form which was used imr the second try.out of the flight-check.

Second Try-out of Flight.check
with CAA Persormel

Permission was obtained for a second try—out of the fligh't.—uhoeﬁ at the
Civil Aeropautics Administrotion Aercnautical Center, Cklahoma City.

lRecords of correspodence and other commmications with the Air Line Pilots
Association during the course of this project are on £ile with the Committee
mmua: Paychology of ths National Research Councll.

2

Chief of Airmants Branch; Mr. ¥W.. B. Barnes, Chief of Flight Opsrations Rranch.
Final suthority for the try-cut was provided by Mr. J. S. Marriott, Assistant
Administrator for the Safety Regulations Division. Earlier approval for the

tq—wbhndhomobtninodbyﬂnmtarmnr. F. M. Lanter, Director of the

ware made in Washington through the cooperatiom of Nr. W. W. Jun]l,
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Revision of Flight-check and L

- oecond Experimen -0U )J

(n the basis of the data obtained from the first trp-out, the flight- b
check was revised in the following ways: :,
1. Ttems on which cbmervers showsd little agreement wers revised

in various ways, in order to increase their objectivity. o

2., The sequence of maneuvers was altered. {,;

Sz

3. Soms of the directions for the check pilot and for the exam- 5

ines were clarified. 5

Ls Mare graphic and pictordal items were added to replace items Fy
whare words were used previously. s
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“o This try-out involved the tusting of twenty~seven Civil Aeronautios Adminis-
o tration pllots on two successlve flishts on different days with two inde~

5 pendent observers on each flight., The trenty-seven pilots can be classified
t in four groups as followst

i - Nunber of

5", . Examineeg
B . Civil Aeronautiocs Administration Lgents being

P trained at the Center to admnister the Airlins

_ Transport Rating fligrt-check. : 8

2, Instructor persomnel at the Certor. 6

3, Civil Aeronautics Administration Agents who are

qualified to give the Airliine Transport Rating

flight=-check and who were brought into the Center

- sspecially for the try-out. 20

- 4. Other Civil hAeropautics Adninistration Agents 3

Unlike the try-cut in the Alr Force this try-out had to be set up smo
thet most of the pllote actad as both eraminees and observers. The general
c plan of the try-out, howover, was the seme as the plan followved at Barksdale
- Fleld. Thirty different obaervere particimted. Of the twenty-seven exam=
inees, all but three acted ap observers; too. 18t of the flight-checks were
b ‘ conducted in the DC-3 elrvlane, a type used extensively by the airlinea., A
: few of the checks were conducted in the DC-4 eirplane, also used by many air-
linea, Table 16 shows the plan of the try-out,

w Observer-observer and ride-ride relisbilitles based upon this try-out
are given 1n Table 17, It can be awen from thla table. that the observer-
observer reliabllities obtalned from this panplv are conparable to those ob-
tained from the Air Force sample. The ride-ride relisbilities increased
considerably, however, sugrasting that the rsvislons of ltems of the first

: form of the flight-check my lx.ve decorcased the voriation in evaluations of
performance on two successive rides. This is perticulsrly significant in
G ' view of the difficulties incountered by previous investigators in trying to

eliminate this variation. '

To obtain an indication of the internmal conslstency of the flight~check
and the relative contiibution ¢f each item to the total flight-check acore,
an item analysie was nmade, The resulis erc precented in detail in Appendix
I. This analysls ehous the per cent of unfavorable or minus scores on each
item for the upper and lower twenty-seven per cent of the examinesa as de-
termined by their ean Total flicht-check scores. The per cente are based
upon N & 28 for each item eince eoch of the peven examinees in the upper
tuenty-seven per cenlt and soven examinecs in the lower twenty-seven per cent
recelved & score fror each of fowr cheek pilots ~~ A, B, C, and D.
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1ses, partioularly, the discussion of this problem by Miller and Fricksen (18),
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TABLE 17
OBSERVER-OESERVER AND RIDE-RIDE RELIABILITIES

(F MANEUVERS AND TOTAL FLIGHT-CHECK
FR(M CAA ~—- OKLAECMA TRY-OUT

A - Right Seat Oleervars, Mrat Flight

B - Jump Sexl Obsorvers, First Flight

C - Right Seat Observers, Second Flight
D - Jump Seat Obaervers, Second Flight

1. mmtd on for m@t 21 016 "905 030 ".09 025 w20 | JUB .-17
2. Equipment Famillarigation _ . :
theck 23 Bh| U5 | o33 |01 | .30 | 27| .55 | .20
3. Cockpit Pamiliarisation ' . '
Chack 26 a 7h .88 .03 - -1? -25 .05 082 oOh
‘ho Sm-ng Procedure 2 051 0315 =02 w2 12 =12 uh3 nOh
5- mg 26 l& 30 n16 . nw ~.01 10 oha ol7
6. MOI‘. Tm Prmo 26 tss ;“'013 932 -.03 .26 "'037 ozh om
T. Inatrument Takeoff 25 «51“ 069 ntﬁ nhé 22 ah3 o& 039
8. Intercepting a Fredster- { ' , '
mined Track and Tracking v ’
m rm Stﬂ.t'ion in Glilllb ! 26 -39_} .62 905 "909 "020 -«35 051 "'015
G Lﬂ.lﬁ.lllll Speed Manauvering s :
to Stall 26 .58 62 Wil W12 | W57 W35 W60 | .38
10, Stup Turns with BEngine i
mm(ﬂ ) 26 ohlb'p n% aSl 05'1& 037 uSB a56 95‘0
11. Rapid Descent and Pull-Up 26 S5 T |16 W42 ] 50 W62 Bk | o
12. Manual Loop Orientation : f
and mg 25 089§ »29 019 | ~.10 -15 06 o 70 .08
Rk Sl RPPRN g
3 2 e o?h u20 ulh 039 031 075 026
lhn w Imng i 25 '502 ogh :15 016 230 .!JZ 952 026
15. Crosawind Takeoff with ;
Engine Failure After i
Takaof f - 23 (5T W64 | 08!-05F 07} 5] 61 | L06
16, Approach Under Similated B
400 and 1 Conditions 4 ix
(OCl‘ll'-act-) i 26 a553 oa) 007 021 —alh 007 958 G(E
- 170 I[S Amm 1 21 h63‘ 972 932 i32 o% .26 068 021].
- %18, Croeswind I..and.’mg i 22 L52y WJ40 1 L3 .32 L2010 W01 WL7 1 .22
Total Scare IR R

##Check List and Total Score including check list dmitted dua to amall number o.f

cases with check list,

* 01()2 is the combined observer-chesrver cosfficient (AR » D], R,Rz in the com-
bined ride-ride coefficiant (AC+ AD 4 BC - D), Thame cosfTicisnts ware com-

bined using the s-tranzformation fechmiyue,
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An Evalustion of the Flight-check by
CAA Agents rarticipating in the Iry-out

TPwonty~four of the thirty CAA agents who used the flight-check in the sec-
ond try-out were asked to f£ill out a brief questlomnaire wihich asked for their
comments and criticisms of the flight—check. An anulysis was made of thelr
written responses on the questionnaire, in order to obtain an indlcation of the
degree to which the flight~check satisfied the criterion of being acceptable to
those who would use it.

Fifteen of the twenty-four agents felt that this type of flight-check was
a fairer or scmewhat fairer way of grading. Five considersed it a somewhat less
fair way and two thought it definitely less fair. Two of the agents did not
respond to this question. A1l of the agents falt that the flight-check needed
revision, aixteen of wham felt it neecded only "some revision.® There were
thirteen suggestions that the revisions should be changes in the order of some
of the menguvers, eleven suggestions thai new maneuvers might be added to the
Ixresent ones, three suggestions that some of the present maneuvers be replaced
by new cnes, and threée suggestions that scme of the maneuvers should be elimi-
nated and none added. .

Almost all of the agents felt that even after they became familier with
the form they could administer 1t only with some hazard involwved. HNinetaen of

the twanty-four agents felt thiz way, four felt it would involve extreme haszard, -

and only one agent felt this type of flight-check would invelve no incressed
hagard. Apperently, even though, speclal efforta were made to decrease the
amount of time for recording cbwervations, the agenta did not accept the idea
of in-flight recording. These results fit in with the suggesticn made by a
mmbar of the airline check pilets and Civil Aerciautics Administration inspec-
tors in the interview — namely, that check pilots should do all of the flight
teating in the jump seat with a safety pllot in the right-hand seat.

When asked what they would llke to ses done with the experimental flight.-
check, four agents indicated they would llike to see it adopted after only some
revisions, fourteen felt it should be revised and iried out some more, four
folt it should be "discarded as an unsuccessful experiment,® one checked two
answers and ons didn't reply. It appears that 75 per cent of the agents
accepted this type of flight-check enough to feel it should either be cdopted
or tried out scme more.

There were fifteen suggestions for the addition of partlcular mmmeuvers,
Mine of these werse suggestions for adding more emergency meneuvers and a manuu-
var coverdng radic range work. There wore thirty-one suggestions pertaining teo
revislons of particular asspects of maneuvers in the flight—check, the most fre-
quent being to sliminate telling the examinee that the check pilot would cut an
engine on engine-out maneuvers. When asked to comment on the advantages and
disgdvantages of the flight-check and to state their omn attitudes about the
flight—-check as a whole, the agents made about &s many positive oamments as
megative, There wers fifty-three negative comments. Those menticned by at
least thres agents were:

1. Too much of the check pilot's attention was reguired in filling
in the flight-check form in the air, .

i (:)
5

D e e Lo fen e R T L A ey B s
o megt R D D T . S T e ey e v e T T ey
DA . . g W R e f;;;

o SRRV R ot menie
Tk

“r“w‘é

‘ &,
Lk PR
s TR "
F7p '_:‘:‘.T-:ﬁjg';n-\-h nf

7

e b ":",".

5%

[ T
:E'b;jﬁ; e e e
IR o e A
e e Y e

d

- 1
- 1

b L
g .

L 4’:‘: 7
bR :G%».ﬂ;ﬂﬁ“bﬁ&;‘f

P

-

By s

[T & e Ly
=
=

i

,,
b gt

|
p
T S

Vg e T
i e

7
o

LR
etk

N
dniy
Ea

vaor
Ll

T

LS

—r
. Ep

Rt et 2o

B3
LA RN

. r
r

-

|

.
%,
e

TRt



q
AL
1
]
s
A
i
.
-

FE A e e ke web
SO ) v /

T

-‘-",‘L‘H" C-

-82-

2. The flight-check made evaluation {90 "mechanical® or "aterectyped.”
3. The examines is prepared for eaergency meneuvers,

Lo The flight-check was too "restrictiven upon the check pilot,
"too cut and dried.”

S. It eliminates the judpment of the check pilot.

There were forty-seven poslitive caunenta,. Those mentionad Yy at leant thres
agents were:

1. It provides a record of exactly what the axanines did and thus
mekes 1t wmecsssary for the check pilet to remsmber what was done.

2o, The flight-check called for an evaluation of examinees! abdlity to
prepare for flight, scmething which is lacking on present Ilight-
check forms,

3. The fight-check would be helpful to new or ineaperienced check
pilots becguse 1t tells them what to look for and what tasks to
require of the sxaminee.

4. Tt gives the applicant a more standardized test,

S. It permits quick grading of the most eriticel aspects of per-
formanoa; the plctorial items are good.

6, Allows applicant to know what is required of him.

7o It decrcases differences in check pilots! personal opinions,
'~ standards, eto.
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DISCUSSION OF RESULTS AND CONCLUSIONS i)

- g

The objective of this study was to dﬂalup an improved method of evaluat- N

ing the flying proficiency of pilots. Fir the purposs of this study, the Afr- “"2
1ine Tramsport Rating flighi~ezsrmination was selected as the sxamination for :
which the new procedurs wonld be devaloped. The four criteria established for
the new procedurs waira: (1) thet it be more rsliable than current methods of
mluation, (2) that it messure the skills which are most relevant to suoccess .
or failure on the job, (3) :hat 1% be practical, (4} that it be acceptabls to RS
t.hoae vhase job it would be to use it.

To accomplish the cbjsctive of dsvaloping a procedurs which would satisfy
these criteria, the imvestigator surveyed cwrrently used methods of evaluating CE
rilot rroficiency, studied previcus rasezrch aimed at the devalopment of 4w ~u
proved procedures, utilized a perticular Job snaliysis approach for determining :
the critical requirements of the airline pilotts job, developed objective
nathods of measuring these crilical reguiremants, and {inally conducted tawo
try-outa of the new procedure to teat 1ts adequacy. '

- ‘ . " fﬁ;“
The survey of currently used methods of eveluating pilot proficlency indi- i

s e
Wl L

ot
Y

v
e

cated that these methods ares primarily of the subjective type, involving the T
giving of ratings on over-all flying proficiency, on large segments of the per- =~ (%3
formance of pilots on the job, or on general trunits and characteristies. e
Studies have repeatedly demonairated that these methods (1) do not produce a -8
satisfactory amount of agreement batween check pilots who independantly evaluate o
Pilots' proficiency, (2) do not discriminate between the proficiencies of a TR

pilot in different aspects of the job, (3) do not give an adequate range of the

abilitics of different pilots, and (L) do not adequately m success in sl
later stager of training. é
The study of previous research in measuring pilot proficlency aupgested "%{

thét the most promising type of evaluation procedure was the objective-observa~

tion method. This method secmed most likely to satimfy the criteria established .
for the procedure to be developad in thisz siudy. Previous investigators had ;{
demorstrated that such measurse could be davelcped which were both fairly reli- i
able and relevant, although when compared with p;oficlency testa developed by g
educators and paychologista in soma cther fields ths best of these pilot profi- R
ciency tests were not entiraly adsquate. It was also apparsnt from the survey i
of previous studies that, although sany reliabls measures of different aspects 55
of pilot performance had teen developed, more resesrch was nseded for the pur- S
pose of developing a total flight-check composed of msasures of a large numbar 5
of aspects of the pilot's job. A aingle comprehensive flight-examination needsd -3
" to be developed and tested. Furthermore, it seemed apparent that more effort E
was needed to develop the type of proficiency moasure which would bs more g
acceptable to check pilots, inasmuch as none of the experimsnts]l methods devel- ;;é
oped by research uad been adopted by the agencies for whom they had been devaloped. &
S
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n addition, what seemed to be needed as a basis for developing an
svaluation procedure was a dstermination of the critical requiraments of the
pdlotts job. By Iirst determining these criticel requirements 1t was hoped that
1t would be possible to develop @n evalnation procedurs which would be mare
relsvant than others. In addition, it was expected that a flight-check besed
upon .a study of the critical requirements might be more reliable because it
would be messuring more consistent and fundamental qualities of pllot perform~
ance rather than those which chanpge from ons flight to the next. Lastly, it
was felt that a flight-check which measured the critical requirements would have
more chance of being practical and acgeptable to those who would vas 1it.

The determination of the critical requirements of the airline pilotis job
involved obtaining from & mumber of different scurces data which provided infor-
mation about the qualities of pllots which made for success or fallure on the
job. The least productive of these spurces were the records of flight examina-
tions taken by airline pllots during their training. Reports of accidents, how-
ever, provided examples of specific behavior which had econtributed to airlines
accldents and, comsequently, could be considered as critical behavior. The most
productive of all the sources were the critical incidents obtained froem airline
pllots;, check pllots and CAA exawdiners. The utilization of this technique, the
“eritical incident technique®, enabled the collection of a much largermmber of
examples of critical pilot behavior than would have been obtained through analy-
ais of accident reports slons., Furthermore, it was gshomn that the relative
neriticalnesa® of various aspects of pllot perforaance as determined from
8is of these critical incidents experienced by pilots was correlated with the
relative "eriticalness® of those determined from thes analysis of accident re-
ports. Thus, this study demonstrated the usefulness of ths %eritical incident
technique® as a method of determining the critical requirements of a job. Such
a techniqus teps sourcea of Job analysis data which are othsrwise not obtainable
from records of past achievement.

It zhould be emphasized, however, that this study demonstrated that it is
possiblo to analyze critical incidents in different ways. For example, in this
study the first comtent analyais of the critical incidents, whils of possihle
usefulness as a basis for developing selection procedures, was not as usefil as
a basis for developing an evaluvation procedure zs was the second content analy-
#is in which emphasis was placed upon the components of the job in which criti-
cal behavior occurred. This finding sugpests Whatl an investigator should give
careful consideration to the use to which he intends putting his job anglysis
gomtion before beginning an analysis of such data as are provided by criti-

The Job analysis data from all sources provided a aound basis for establish-

ing the critical requirements of the airline pilotis job. Oartain

. 8tood out sharply from others as being besic to success or failure on the job,

thus providing an indication of the relative degree to which different compoan-
ents of the job are critical. These data made it possible $o assign lowar or
higher values to different kinds of pilot behavior in the evaluation procedure.

In developing the experimental flight-check an attempt wes made to devise
taska for the expmines which were identical with the components of the job
which were found to be critical. This effort was not entirely successful, in-
asmuch as not all of the critical job components could be divectly incarporated

as tagks in the rlighi-check, due to time and safety lirdtations, FWhere possible,
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however, an attempt was made to devies tasks which closely simulated the coriti-
cal job component, when the aotual critical job component could not be duplicated
on the flight-check, For thoses oritical components of the Job related to per-
formanoe that cut across specific tasks on the fligbi~-oheck, it was pecessary

to devise a checkliat type of form on whieh the check pllot, on the basis of a
punber of observations, made judgments of the extent to which the oxaminee den-
onstrated certain oritical qualities of performance,

To what extent the findings from the critical requirement analyais were
translated into actual measures of the nbility of pilots to meet these require-
ments ocan be only partially determined by comparing the tasks lncorporated in
the flight-check and the critical job components resulting from the job analysis.
Additional evidence of this must come from actnal validation of the flightecheck
against such criteria as the incidence of acceidents and near=-acoldents or the
achievement of guccess ar failure pon the Job or in tralning. As mentioned ear-
lier, however, reliable criteria of this kind have not besn availsble and srs
difficult to devise. Actually, it car be argued that the flight-check itself

" i8 & better criterion measure than most of the measures which are aveilable for

validating the flight-check, Thls state of affairs does not eliminate the
nocessity to validate the flight-check, but it doss require that a thorough and
careful job analysis be relied upon for evidence of the flight~cheok's relevance.

In this study, there wers available only three external measures of the
proficlency of the pillotas used in the try-outs, and these were avallable only
for those pilots in the Air Force sample, Only one of these, an experience
clagsification, was significantly correlated with the flight-check socrea.
There was evidence, however, that above average flight-check scores were not
obtalned by pilots with less than 2000 hours of total flying time. It has been
the experlencée of aviation payochologlsts that the number of flying hours 1s
seldom correlated with either selection or proficlency messures, so the lack of
correlation found in this study betwesn the flight-check scores and total flying
houra or TB-25 flying hours cannot be interpreted as an indiocation that the
flight-check lacks wvalidity. More adequate evidence of the relevance of the
flight-check should and can be obtained by using it to certify pilots for the
Alrline Transport Rating and then conducting follow-up studies of these pllots

_after they have been airline pilots for a relstively long period of time.

The resulta of the two try~outs of the flight=check permit the oonclusion

that the flight-check developed in this study is more relisble than elther cur-
rently employed evelustion procedures or experimental procedures developed in
previous research projects. The observer~observer relisbility of the total
flight~check score as determined from Soth try-outs is very high, It is aigni-
flcant that the cbserver=observer reliability of the total flight-ocheck scare
for the second try-out was almost identical with that for the first try-out.
The high observer~observer reliability occefficients are all the more signifiocant
because a large rumbsr of different oheck pillois were involved in both try-outs.
This permits a much broader generalization from the findings «= namely, that the
flight-oheck is objective and relisble even when used by a large mmber of check
pilots differing in experience, training and proficiency., The findings can also
be generslized to both military and oivilian pilots, Other conditions of the

. try-ocute make the high observer-cbserver reliabilities even more significant.

First, the check pilots in ths Air FPorce try-cut were not the regular instruo-
tors of the examinees. They knew practically nothing of the flying skills of
the pilots who acted as examinees. In the CAA try-out this was also true exocept
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that & small pumber of the examinees wers insiructors at the Center apnd they -
wers ovaluated by other Center instructers., Secondly, the seating arrangement
for the second observer on each flight required him to sit behind the first
observer. Some of the check pllots reported that it was harder to see some of
the instruments from that position, This might have intrcduced some varlation
between observera that cen not be attributed to the flight-check, Thirdly, in
both try-outs the two observera did net slways stay together as a pair each
time they flew with an oxamines, Thus it can't bs said ithat the flight-check
i3 reliable only if two check pilots get practica in evaluating together,

The ride-ride reliabilities obtained in this study are considerably higher
than those reported in other atudies. Several distinctlva characteristics of
the flight-check may have contributed to thia. Firast, it 1s llkely that the
flight~cheok 1s measuripg skills and tehavliors which are relatively permanent
and consistent, due to the fact that the flight-check was based upon the eriti-
cal requirements of the Job, Secondly, wore gross observatione are permitted
by the graphic and plotorial items, whereas the kimde of items used most fre-
quently in previous objective flight checks require obaervations of amall seg-
ments of performance which are more likely.to vary from cne fllight to the pext,

The high ride-ride rellsbilitles obtained with thils type of flight-cheok
throw some doubt upon the conclusion reached by previcus inveatigators that
more than ome administration of a flight-chsok is necesssry for a reliable
meapure of flight performance. Furthermore, it may be that, mlthough there ip
considerable varilation from flight to flight in pilots' profieciency in perform- P
ing certain kinds of tasks, as has been emphasized by previous Investigators,
there may not be as much varlation in their proficlency in performing the mpare
eritical aspecta of the Job,

The ride~ride reliabilities are even more significant wher it is considernd
that the two flights were £lown on different days, thus permitting the operation
of the variable of differences in weather condltione, Ths two £lighta were also
generally flown in two differont alrplanes, thus permitting the operation of the
variable of differences in the characteristics of airplanzs.

. In appraising the ride-ride reliebility and the observer-cbserver rella~
bility of the flight-check, 1t is important to consider that unmusually high re-
liabilitiese were obtaiped 1n spite of the facut that the procedures woere new and
unfamiliar to the check pilots, Only a minlmum amount of traluing was given
them, and &1l of this was in the pature of briefing prior to their firet flight,
This sesms to be a very important point to comsider; for, anoctually, as check
pilots become more fem{liiar with this type of flight-check its rellebility may
increspa.

- Another requirement established for the [llight-check was that it be praoc- “
tioal for use under the different oconditions of testing aend that it be accept-

able to those who would edministsr it. The results from the analysis of the -
queationnaires -completed by the CAA agents participating as check pllots in the
pecbnd try-out glve scme indication of the practicality of the flight-check and

the degree of acceptance of it by these pilots. Most of them feal that it is a
fairer way of evaluating a pilot and that it should be adopted by the CAA ¢r

revised end tried out sgain. It is apparent, however, that the check pllots

are concerned about having to uee in=-flight racordipg procedurse wiile belng
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required to ast as a safety pilot. It may well be that these two funotiona
ahould be divided between two pilots, so that the check-pilot can devote his
entire attention to the matter of recording performance. This view is held
Ly & large Luwber of e Cik agents sespunsddls for rvaluating aprlicamts o
the Adrline Transport Rating. MNost of them feel that there should be a rep-
resentative of the airline in the airplane during the flight-chsck. This
person would be responsible for the safety of the flight and the safe cpera-
tion of the equimment. The frequently used procedure of giving flight exami-
nations to the entire crew would permit this.

Ome other possibility has occurred to the writer for relieving the check-
pllot of some of his duties so that he could devote more time to evaluation.
This would involve having the check-pilot record on the flight~check form
only then a pilot's performance varied fram the desired performance. After
the flight he could then check all of the items where the pllot's performance
was correct. In the air he would omly record when the pilot varied from the
corract perfermance. '

The objections of the CAA check-pilots pertaining to the mechandical and,
stereotyped aspects of the flight-check seem to the writer to be less impor-
tant than the cbjection discuused above. Attitudes such as thoss expressed
by the check-pilots are almost always initially expressed when objective -
nethods are proposed or introduced as a substitute for subjective methods in
any field of measurement., In the opinion of the investigator, as the check-
pilots became more familiar with this type of flight-check, cbjections of
this sort would be outweighed by the advantages inherent in the flight-
check, 1.8, docreasing differences in standards, having a psrmanent record
of the flight, reducing the amount of time now spent writing up grade slipe
and flipht reports. The investipgator has ons recommendation for incressing
the flexibility of the flight-check. This would be to allow each check-
pilot to give one or two tasks of his own choosing in addition to thess in
the standard sequence. X .

Cn the basis of the results cblained in this study, the following con-
clusions are submitteds .

1, Methods of evaluating pilet proficiency which are currently used by
the airlines, by the CAA and in the military ssrvices are generally of the
subjective type and have Leen shown in numerous studies to be umreliable,
non~dlscriminative and of little value for predicting success in later train-
ing. :

2. The critical incident technique 1g an extremely useful method for
obtaining information about the critical requirements of a job. It provides
information not otherwise cbtainable fram records of achievement, thus ine
creasing the sample of incidents involving critical behavior. The kdnds of
behavior which appear critical in incidents obtained in interviews with par-
ticipants on the Job are significantly related to the kinds of behaviar proven
to have contributed to actual accidents.

3. Basing the flight-chack developed in this study on ths study of the
critical requiremsents of the airline pillot's job may have increased the
posaibility of measuring pilot skilis which are more consistent and perma~
nent fran one flight to the next than would be skills which are less eritical.

L. The flight~check developed in this study is a relisble procedure for
. recording the performance of pilote having the training and experience simi-

lar to typical applicants for the Airline Transport Rating cartifiocate.
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5., Using a scoring procedure substantially similar to the one used in
this study for arriving at an over-all measure of pllot praficlency, differ-
ent check-pilots independently observing the performance of a group of pllots
of similar experience tc those used in thls study will essign scores which
are in substantisl sgreement.

6, The flight-check developed in this study appears relevant to the
requirements of the job of airline pllot on the hasie of two types of evidence,
Firat, it was devised to measure those requirements found critical for sucoess-
ful functioning as an airline pilot, Secomly, the scores om the flight-check
and the experlence level of pllots show a positive correlation significantly
greater than zero,

7. The utilization of graphic and pictorial items in an evelvation form
which requires making mumerous observations snd recordings to be made may con-
tribute greatly to 1lts reliability and may make the procedure more aoceptable
and more practical,

8. Through the use of special types of items, it appears possible to
develop a flight-check form which is applicable for use with a number of dif-
ferent types of alrplanes,

9. The majority of CAL check-pilots who used the flightecheck develope
ed in this study are either in favor of adopting it as the Airline Transport
Rating flight~-check or in favor of continuing 1ts try-out after some revisions,
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COMPANY FILE REFPORT FORM . 2%

1. Code

i

2. Date of Birth 11. Civilian Oround Training:
3. Maritel Status: Marriasd “Single Type Montha
L. Highest School Grads completed -
5. Attendance in Night or Technical Schoolt Months
6. Date of Employment -
7. Date of Termination i
8. Status at termination: Studsnt Copliot. 3 “Total _____ .
Gopilot ; Student Captain 3 e
Captain
9. Reason for teraination 12, Flying hours:
Civilian

oy

[
SRR L
B R AR

-4
"

bt

Pl - ' 7"‘ .. A::-,l-'n.,-‘ :
et AL s, e

Military: Total
S.B. s
T.E.
B 5
Airline i
Total . 7
10. Standard Tests at tims of employment: g

Hame of Test Form Score | Variations or Part-scores

R R R TR L,
_H“h-hnkn it A2 T "

Student First Officer (Student Copilot)
Proficiengy Record

13. Ground School grades: 1. Written tests:
Name of Course Grade ) p ) Grads

4\
- A N - -
F B B AR g i
] Xl

Explanation of grading systom:
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15. Routine flight checks:

Date

Name of Check

Form

Regults and Couments

16. Speciel Flight Checks (Check-outs, Equipment checks, ete)s

I
e g

Date

Hame of Check

Form

Results and Comments

el e

L e



First Offieor {(Copilci) Proficiency Hecord

17. Ground School grades:
Nams of Course

19. Routline flight checks:
Data Rams of check

20. Special Flight Checkas:

Datea Name of check

18. Written Tests:
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Student Captain Proficlengy Record

2. Ground school grades 22 Written tests:

- - Name of Course Grade

23. Routine flight checkss

Data Name of check Form

2l;. Special Flight Checks:

Results and Commants

Data Neme of check Form

Rasults and Comments
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\ Captain‘s Proficiency Record

25. Ground School grades: 26, Written Tests:

Hams of Course Grade Nama . (rade L“

—— [ ) vl

27. Routine Flight checks: -
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Date Neme of check Fora Results and Comments
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28. Speclal Flight checks: o

- Date Name of chack Form Hesults and Commenta
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APPENDIXK B

QUESTIONS FOR TEE !
AIRLIAE PILOT IHTERVIEW

| QUESTION #1 |
"Probebly all pilots who have flomn a lot have done somathing at ome time or

anothsr that got them into &n imcamfortable situatian or even a near sccldent.

We would like to get from each pilot several exumples of such things that he
has done. First, could you describe the most recent situatiom in which you
did scomething 1like this snd tell me Juat what you didz

The purpose of this question is twafold, First, it has been worded in
such a way as to obtain an example of specific behavior of a pilot, scmething
which that pilot did, It is essentiel that the question evoke this type of
resporse. It may be necessary to reword the question and ask it a second time
inordu-thatthepilot understands what is wanted. Socondly, the question
npoe:l.fioanyuhfarthemwtrwmtmmla Thiaiaimpmnttomureun
that all of the incidents we obtain will represent a fairly remdom sample of
typloal things pilots do that get them into dangerous situations. It is
swportant, therefore, that the interviewer obtain the most recent incident.
It"is expected that from same pilots interviewers may be ahle to obtain more
than one incident. Consequently, after the pilot has given his most recent
Mhrb,thombarﬂﬂwshwldthenaﬂkﬂnpilubif}nmmnoﬂmmuh
incidents, It would be desireble if interviewers could obtein more than ane
W,Mﬂwmwmmmumdﬁmuﬂhmt
Tt will be 1aft up to the interviewer to judge sach example the pilot gives
mmm&mwﬂmmmeWMﬁt
is needsd. A8 a guide for the interviewor, the essentlal infermation %o be
obtained from this quastion can be summarized ss fallows:

1. mmmtmozamwmgumpuotuathatréﬂm

in a dangerous sitvation or near accident. What was the unsafe act?
2. Oonditions under which the incident ocourred: location, traffia,

weather, instrument or contact flight, dayornightﬂig!rb, v
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3. Type of airplane being flown and information about other equipment
involved in the incldent: engine failure, instrumsnts misreed,
oomtrols confused, radio inoperative, ete.

L. Pilotts opinion as to reasons for the ursafe act. What were the
contributing ceguses of the unsafe act? :

It 3= expected that some pilots will give incidents which were dangerous but

were not brought on Ly an uneafe act of the pilot. These pilots mey f£ind it
@ifficult to adult that they camitted an unsafe act. The interviewer might
rmindthopﬂotthatumntmmlesofihatggﬂ_donﬂmrﬂ:mmplu
of situations made unsafe by othera. The interviessr also might re-euphusize
the fact that we are not interested in particular pilots and that these examples
will b treated anomymously. If the interviewer still cannot obtain an adequate
respoas for Question #1, he shonld try the fcllowing Alternative Question: -

Alternative Question (Alt. #1): ®Well, perhaps you could recsll the most recent
mddmtnhereymohsmdmotherpﬂotdosma‘uﬂngmmminm
a spot."

Following 18 an exaaple of a falrly satisfactory answer to Question #1:

Pilot:s "We took off at Washington with about a 700500 foot ceiling.
The viaibility was only about 1 mile and there wes rain on the windshield.
We were only about 40O feet off the ground at the time., There was another
pilot riding jump seat and if it hadn't been for the faet that he saw thia
otherp]mandyalledmmldhawhithimcureo That was really &
close one "
- (Commemt: The pilot has given the situation and the conditions
under which the ineldsnt occurred, but he has not stated what
the pilot or copllot did to taing on this situation. Comsequently,
the interviewer found it naceasary to make an additional oomment).
Interviewsr: 7I'm not surs ]I understand just what you did to btring on
This situation. ‘
Pilot: "Well, it was really the control tower opsrator's fanlt for
clearing us to takme off with another plane in that pesition in the
traffic pattem."
(Comment: The pilot ssams to be a bit defensive and puts the blame
on the control tower oparator. Note next that the interviewer does
not ask the pilot if he was at fault in any way but makes a simpls
reflsction of the pllotta statement. The result is that the piiot
htnr tells why he was at fault),
Intarviewer: "Itmraallythacm&oltmroparatm'umthat
caused this situation to occur, ia that rightiw
Pilots - "Yes, It wes his error at first, He shouldntt have cleered us.
STIIT we were s0 husy in the cockpit that we didn't look out for other

was husy ready 1y truments. I would like to emphasise
ﬁthmmm to do 8o much you don't encugh time to
]ﬂmul
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(Comment: Simply by ahowing an interest and by trying to understand *’:g
him the interviemer skilifully teought out the specific umsafe act )
of the pilot. In sddition he obtained the pllot's opinion as to
poasible reasons for the wnaafe act, nammly the complexity of a

ok

particular airplans,) C

! ' QUESTION #2 g
(Captains) ®Now, I would like for you to recall the lest time you had to taks

over the controls from a copliot because you felt the situation was pretty
caritical. Could you describe that sitwation and tell me just what the copilot
did or might have done if you hadn't taken over?n

(Copilots) "How, I would like for you to recall the last time the captain you
ware flying with tock over the controls from you because he felt the situation
‘was pretiy critical. Could you describe this situation and tell me just what

you did or what he thought you might have done if he hadn't taken over?" I
The purpose of this question 1s to get examples of what less competent 3
rilots do or might do in ecritical situations in airline flying. The answers \E:
to this question should be in terms of behavior of the pilot. What did he do 4
or what might he have done? It is expected that from some pilots interviawers :
may be able tc obtaln more than one situation. C&seqnently, after the pilot z
has given the most recent situation, the interviemer should then ask the pilot ;
if he can recall other such situstions. It would be desirable if interviswers &?
could obtain more than one situation but the number should not exceed threa “‘Tw
becanse of time limitztdons. Becanse of the nature of the iﬁomtim dagired, %
'it is necessary tc have somewhat different questions for the ecaptain and the ‘j‘
copilot, Hers again it is important to get the most recent exsmple. The ‘Iii
Anterviewer should make this clear to the interviemee. It will be left up to "
the interviewer to judge the pilotés answer to the question and to determine F}
if secondary questions are necessary in order to obtain the nseded information "’
about the situstion. As a guide for the interviewar, the essentisl information .
to be obtained from this gquestion can be sumnerized as followss &
) 1. 'Ihemnﬂtmemte:mmpleofﬂutihecopilotdiﬂormighthavadmeif ’
allowed to contimue flying the plane.

2. Conditions under which tha csptain tock over: locatien, traffic, 3
weather, instrument or contact fiight, day or night £light, etc. g

g;;
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% 3. Type of airplsne being flown and information ahout other equipmert
involved in the ineident: engine failure, instruments misread,

L ontrols confused, radic nopsrative, ete,

5 It in expected that some of the pAlots may not be sble to give an example of

3,7 such a situation. If, after giving the pilot sufficient opportumity to answer 1
‘%{ Question #2, the interviewer does not cbtain sn example, he should tay the fol- ;
r ':.:f: . . J
% lowing Altemative Questions:

Lo '

fiag Alternative Question (Alt. #2) : "Well, then, perhaps you could 4ell
A me about the last time that you the situation was so critical that you
Lo would not have wanted the average copilot to fly the airplane, Could you
s describe that situation and tell me what umafe act an average copilot might

f; have done in that sitvation?®
}‘ . Alternative Questiom (Alt. #2) 5%%‘“): "Hell, then, perhaps you could tell
et me a you the situation was Bo critical that you
e preferred that the captain fly the airplane. Could you describe that situstion
"F. and tell me what you might have done in that situation?®

g

e Following is an example of & fairly satisfactory answer to Question #2:

Hx Pllot: "We were landing at Winston-Salem, North Carclina, at night. The
o Tum@my we had to land ‘'on was & very short cne. Well, my copilot had besen
o . flying the plane so I thought I'd let him land it, As he turned on the

g approach, T could see he was too high, so I took over and cut off all the
;:fj?“ power and put ny flaps down right away., Evom at that we didn't touch

ats until we were about a third of the way down the rummy.® -
i (Corment: The pilot has described the situation briefly but has

R . amitted some important information),

] Interviewer; "Even with your teking over it was close, huh?%
g 1 Note that the interviewer does not ask further questions
& tut simply makes a response which shows the pilot that he is

= listening snd is understanding what he is saying).

W Pllot: 9I'1l say. He would have overshot for sure. Those DC-3's float a
% Yot more than the DC~li's. I gness he had ‘been flying the higger ships
Ean quite a blt, Then, too, the weather wasn't t00 hot--poor visitdlity, light
*Eg rain, Course, with the rain, that made it worse because if he had to use
Ry alotofhrakoatﬂmendotthenmynmldh:mhemmnko'

& (Cooment: Eere the pilot voluntarily has £illsd in the gaps in his
g original description. By giving the kind of response he gave, the
HL interviewer obtained the additionsl information he needed: the type

£ of plane, weather conditions, more about what the copilot might

Ky have done).

Ei QUESTION #3

g "In addition to these specific ineidents which you have described, we &are
anxious to gat your opinions on cawses of unsafe airline flying in ganerdl,

a2 Cbviously, there are a great mmber of causes, but I would like to hear what
G you feel are scme b'tlnmtiwuut. ¥hat are the important causes of :

unsafe airline f1yings" o
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This question is designed to rrovide us with the opinions of ajrline
pilots as to the important factors contributing tc unsaefe airline flying. It
is expectsd that the question will provoke opinions on meny different aspecte
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of airline operations, such as training, evaluation, commnication, equipment,

k3

£
s

pilot vraits, morale, dispatching, meintenince. Such information will be of }
value to us in later projects and certainly of value to the airlines themselves. :f
The interviswer may wish to ask additional questions in order to obtain mare g
opinicrs from the pilots, This, of course, will depend upon the judgment of L
the interviewer. It mhould be noted that this question is intended to obtain ;ﬁ

k

opinions whereas the previous questions were for obtaining specific incidents
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and behavior of pilots in thogse incidents. The interviewer, however, should A
make certain that he completely understands what the pilct means when he states ./

an opimlon a1 causes of unsafe airline flying, It may be necessary to encourage

the pilota to be more specific in order thet the interviewer understands what
is being stated,
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QUESTION #l

eIf you ran an girline and had the problam of keeping check on whether csaptains
ware doing a good job, how would you do 1t7v
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The purpose of this quaestion is twofold: first, to obtain pilota®
attitudes towards present methods of evaluating captains; seocondly, to obtain
thelr ideas for improving these methods. The question is worded in such a S
gexneral way that the pilot may express attitudes or opinions about various »
evaluation procedures. |

o
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QUESTION §#5

“Nhat characterigtics, traits or abilitles which differentiate the good sirline

captain from the poor are not belng evailuated adsquately oy present methods of
evaluation?™

-

N s e



ke ferfe i By

. -
e T e

5.

T

.
st

[

.“ﬁuph-"»‘

RRTERUNLE S

Y

Y T

"3

5
e AR ﬁ-‘::rrq%ﬁ-&-ré-r :-_:,_ a

.

It is expected that this question might prodvce two things: first, it
shovld tell us what cheracteristics, tralts or abilities piiota feel are
possessad by the good airlire captein: secondly, 1t should tell us if they feel
thexe oither characteristics, traiis or abdilities should be evalusted.

QUESTION #6

"How would you change the present imfmment check 8o that more of these
desirable charecteristica, traits and abllities of the good airline pillot
could be evaluated??

The purpose of thls question 13 to get specific ideas from pilots on wpys
of improving the instrument check so that 1t would measure mors of the qualities

which the good alrline captain has.

QUESTION #7 _

"We are also interested in determining to whet sxtent pilot fatigue may be a
factor in airline accidents. Can you recall a situation where fatigue in any way
might have cantributed to an accident or a near-accidant? Would you dessribe
that situation and tell me just what the pilot did as a result of his fatiguet®

If a pilot can recall such an incident, the interviewer should obtain frem
him certain essential information about the situation. The interviewer should
firat give the pj.lot opportunity to furnish this information voluntarily, but it
may be nacessary to esk additional questions. Following is the essential
information which the interviewer must get:

1. Type of airplane snd how mary congecutive hours the pilot had been

flying at the tlme of the incldent,
2. Kind of flight: overseas or domestic, day or night, a long hop or a

flight with stops, inatrument or contact flight.
3. Bow long pilot had been assigned to flight.,

QUESTION #8
T would like to get more of your ldeas tt.lﬂ.spmblemorfat.igun That

causes pilot fatigue for the most part? What are important fatigus-producing
factors in airline flying?®

sy
-



It is important that the interviewer encourage the pllot to give apacific
cuuses which would be of value to airline companjes. If the pilot already bas

indicated that he felt fatlgue wes not & problem, this question, of courss,
would aot be askad.

QUESTION #9

"Well, I've asked you & lost of questions and you have given me some very good
ideas. Now, perhaps you have something further to say on these problems which
you haven'!t mentioned alresdy. If you do, I would like wexy much to get some
of your other ideas.® ,

The purpose of this qumtim'ismgatwidaasorattitmn relative to
thm;mohlmwhjnhmightnothamhunuprmodmmtofhmutiomo
In addition, by allowing the pilct to express himself in this way, the inter~

view is terminated cn a good note.
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AFTENDIX C

Projoct on
REQUIREMENTS FOR AIRLINE PILOTS

Under Sponsorship of
Camittee on Selection and Training of Aifcra.ft Filots
of the NATIONAL RESEARCH COUNCIL
| and
The -Assistant for Research of the

CIVIL AKRONAUTICS AIRINISTRATION

Yay 1947

AUERICAN INSTITUTE FOR HESEARCH
Incorporated

Cathedral of .Learning
Pittsburgh 13, Penngylvania
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DESCRIPTION QF THE PROJECT

The Camnlttee on Selection and Training of Aircraft Pilots of the
National Research Council bas requested the American Institute for Research to
make a survey during the next several weeks of procedures for selecting, certi-
fying, and upgrading airline pilots. The funds for this project have been
supplied by the Civil Aeronautics Administration. The Civil Aeronautics Board
has also expressed an interest in this study.

This study is strictly a research project; and the results of the
survey will be presented in statistical form, wlth recommendations regarding
current procedurss. It is not the intent of the study to evaluate specific
airline pilots or to compare different proups of pilots.. No data regarding
specified individuals will be presentod to either the Civil Aercnautics Admin-
istration or any of the airline companies.

The primary objective of tha study is to surwey all sources of
information repgarding the requirenents for effective work as an airline pilot.
It is anticipated that this survey will lesd to a more accurate definition of
the specific skills, informetion, types of judgment, aptitudes, and personality
mdmtempermnt which are essential to insure a long career as a safe airlim
pd

Sources of Information

It 1s proposed that this swurvey include all of ths pramising sources
of information regarding the characteristics of safo airline pilots, One of the
primary sources is expected to be the pilots themselves. It 1s plammed that a
representative sanple of pllots fram aﬁﬁr all airline campanies and with
varying amounts of experience, be interviewed. A systematic tabulation of their
analyses of sltuations involving accldents or nsar-accidents would be made.
Various types of emergency situations would be studied to determine the specific
gkills, abilitles, or information most useful in avelding & serious accident.

_ A gsecond source of information will be the airline canpamy check
ﬁ];o%g. These men will be requested to provide information regarding the speci-
¢ types of skill and ability which they regard as most important in examining
Pllots. They will be especially asked to describe actual incidents illustrating
poor judgment, bad hablts, or unsuitable temperament on the part of a pilot to

vhon they have recently given a check flight.

A similar survey would be made of other c¢ s, in char
: %&nﬂ suervision of pilots, pﬁ\%z%t tgin 151'1!3'?5%33
e range training procedures, spacisa. problens with regpect to new
equiment, and sirdlsr nmattere.

These records are to be exsmined to cbtain information re

A.nother source of information will be the company grscmel files.
separated from ths company either for failure "on the line" or in captains?
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school. Again, the examiners of the canpany files are not concerned with
individual pilots and consequently the names of pilots would not be taken from
the files. For purposea of comparison, a control group of individuals who are
successful would also be studied. It is anticipated that by studying the records
for a group of approximately a thousand pilots, half of whan were unsuccessful
and separated from the company and half of whom were successful, valuable
information regarding requirenents for successful work as a pilot can be ob~
tained.

A =small mumber of control tower operators and other slmllar types of
ground personnel are to be requested 1o provide information regarding safe and
unsafe pilots. These reports would be similar to those obtained from pilots,
but would be concerned more especlally with observations with respect to
landings and tale-offs, The individuals in these rroups would be asked to
report specific incidents which they believed typified behavior characteristics
of safe and wmsafe pilots.

CAA inspectors and erxariners would be requested to provide a statement
of the principal reasons for Ialling sach of the last few men who did not pass
an airline transport pilot's examination which they gave. These would be anpli-
fied by detailed reports of incidents vhich confimed thelr oplnion that the.
applicant should be failed. The exaniner might also be asked if the pilot could
have done anything aficr this inecident which would have coupensated for this
error. Similar repcrts would be obtained from the inspectors and sxaminers -
recarding the things which pleased them most gbout the best pllots whon they had
recently examined.

The laat source of information which 1as proposed to be included in
this survey is the CAA record files. These files are to be analyrzed with respect
to flipght examinaticn recerds, personal records regarding pilots, and accidents.

It is anticipated that thla camprehensive survey of somrces of informa-
tilon regarding pllot requirements will provide a sound basis for further studles
and research on the problem of improving current procedures for selecting,
certifying, training and upgrading airline pilots,

The findinrs of this study will be made available to all of the
cooperating organizations. It is believed that this survey will provide valuable
informetion which-can be used to the advantage of all concerned.

s g
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STANDARD PROCEDURES FOR INTERVIEWING E

Geueral Plan of Interviewing Propram U
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The general. plan of the program calls for intervi around 500 L

pilots at approxinately twenty largocities throtchout the cowum This inatjéﬁim 3
viewing will be accoplished during the month of lLiay. As scoa aa thiu airline Lﬁ
pllot interviewing program is underway, the plans call for interviewing appraxi- o
mately 100 C,A.A. flipht examiners, 100 airline company check pilots, and 100 e
other individusls who are in positions wmhere they observe sirline pilots, It is
proposed that all of these interviews be completed by at lcaset the end of the 25
first meek in June. *i,‘
.Interviewers will work wnder the supervinion of a person who has been sk

selected as, supervisor of a particulaer city or area. The supervisor will be o
responsible for obtaining interviewers and also will assist them in learning the 4
interview nethods and procedures, Standard operating procedures for interviewing . "y
have been written for the interviewers., These procedures are to be followed &

e N T

closely in order that the interviewing be standardized at all of the interviewing
localities. In addition, standard procedures have been prepared to assist
interviewsrs in claszifying the interview data and in preparing the repcrts of
their interviews. Again, these procedures must be followed closely to insure s
accuracy of tabulation of the interview information. .ij"';
U
The purposs of the interview program is primarily for obtaining i‘irst—hand
information on what airlins pilets do, how they behave, or what acts they perform
in those situations which they themselves judme as being the eritical situations
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in alrline flying., This inforwation will be ome of the main sources from which UE
to deteruine the critical requirements for the safe airline pllot. The interview, “1'3
then, is designed primarily to furnish specific exanples of pllot behavior. A Lk
secandary function of the interview 1s to furnish opinioms of key personnel as to - =
causes of unsafe airline flying, causcs of pilot fatigue and ways of improving R
mothods of evaluatingy airline pilots. o
The Nature of the Interview ! ?

\::__%}

In order to accauplish the objectives stated above, the interview has beenm'.¥

desipned as a relatively informal, seml-structured sltuvatien. The informality IE
of the interview will dopend larpely upon the attitudes and techniques of the ]
intervieter. The structure of the interviev is provided Ly the standardized o
questions which define the areas in which diascussion will take place. Our N
experiences with attempts to obtaln information of the ldnd desired in this study =‘fs‘
has convinced us of the importance of two factors which deternmine the success of i
an interview: the attitudes of the interviewer and the kinds of responses he
makes dwring the interview. %
The Attitudes of the Interviewer *3
The dégree to which an interviewse will express opinions and attitudes 1 %

or talk freely ahout his experiences to ancther person d epends upon the Matmosphere® ;i

mme"#

%* *g
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For exanple, in this program if has nc’ been possible for A,,I,,R rapresent.at.ives
to contact all the pecple who are to be interviewed. In most cases, the only
contact with an airline wmill have be¢n & letter to a top executive. Consequently,
sane of the interviewses :ay know only & littls about the project; others will
knowr notaing. It is essential, then, that the interviewer use his om judgment
as to hov to begin. There are;, however, a few important thinms wvhich the inter-
viemee should understand. Ile mipht lmow some of these things already, or may
have tc be told about thenm by the intervicwer. In any event, he should be ip-
forued of the following:

1. That the interviewer represents the A.I.I. thicl. has been authorized
by the C.A.A. to carry out this iunvestipalian, sznd that the project
has been discuased with the Alr Line Pllots Asscclation, which has
informed all council chairmen and officers of the pioject.

2. That the purpose of the study is to get as campilets an understanding
ag possible of the job of sirlime pllets in order to determine what
gpecific qualities and cheracteristliecs good alrline nilots have which
differentiate them fram poor airline pilots.

3. That, such an understanding is necesgsary in order later to determine
fair and accurate ways of selecting and certifying airline pllots.

Li. That the investigators feel that pllots {or CA2 examiners, check p:n.lot-s,
etc.) are in an excellent position to give help on this problem,

5. That in this study we sre 0t dealirg with the individual pilot but

" only with pilots in pgeneral. Similarly we are not using the names of
the particular parsons contributlag their cpinions and ideas to this
investigation.

It 15 expocted that as the interviesw nropreszes interviemees wlll ask yrestions

.or express attitudes indicating saie lack of underatanding of the stuly, even

though the introduction has been carefully made. These quostions can be handled
best sinply by answerinr them vhen they arise. In other words, interviewcrs
should not expect to settle 21l lssucs in the introduction to the interviert.

Too long an introduction will be as bad as no intreduction.

2. The Guestions. A certaln suownt of structure has been ~iven the
interview by formulating questicns to be asked of the interviewce. These ques~

tions are different for each type of person to be interviewed, 1l.e. pdlote, G.ﬁ.A.‘ f A1

exaniners, a‘*rline campany check pilots, etc. These questions have been designed
very carefully and worded in the best possible way to cobiain the information
needed in this study. The interviewer should study carertlly the questions and
their explanations in orcer that he is very fardliar with the wording of the
questions and knows exactly the infornation vhich cach is desipgned to obtain,
This is very lmportant inasumuch as the interviewer will wvant to ask =ach ques-
tion very much as it has been formidatzd, jet without scunding as if he had
memordzed it As aa aid to the interviower w» have prepared an "Intervieweris
Culde® for use during rach interview. This is uimply & list of the questions and
brisf reminders of the essential infermaticn to te obtained from each. Inter-
viewers ray feel more secure by havirg this puide during the interview, perhaps
making an explanation to the intervickes sweh as the foilowing:

] think I can let you lnow most clearly the kinds of things we are after
if I just ask these guosticns which I have here,"

qre e T
L d gt
.

[l S
LG I

dha, T
¥ 3 fser

-

E3

+
=)
i
5

Pe4

L)

i

R .
Vo Ty et t 40
“‘Wxx z:m#?%:

T i

-~
7

="y

.f,ﬁ;.%?:wg‘:g
|3

)

e 3
RIS
Fuad -

,
A 2y
ST

Lo A sy
o' B
W58 VLR ek
‘-»h 2
e



camee G .4 '
B T e e

n

B

s RN PN -
""‘1: 3 :\;Lf s\",i\"{.'?-" Ry
o MRS

3R

Y

Tt

N rr!&?\:: '-‘-a

ST TRRRE e R Pt 1

..“i,

,_.
AR ETON
AR A

v P L AL VY T
SR

"
-_]?‘TLT :\

At

H
i
13

a
a
o
5
-l
.
v

o f

i

TR, TR o g UL Ly
o R T

&
N

R L T A e R R

The purpose of thess stendard questions iz to esbablish clearly the
specific aree in which informetion is desired. It is natural, however,
to expect that interviemers may have t¢ repeat quezstions or elaborate
somewhat upon thelr first statement of the question when 1t does not
rroduce an adequate respcense. The standardized questions should touch
off the [irst spark and the intervicwes then should begin to respond.
The interviewer at this pcinit, however, cannot just sit back and
listen, lis function now is to encourage the interviewse to elaborate
certain points, to give additionz) details and sometdnes even to get
back cn the svhject when he has strayed a littls. A1l of this is
accanplished by the responses of the intesrviewer to the statements of
the inierviewre,

3. Interviewer's Respenses. when an interviewes seens to be
responding adequately to a question, the interviewer should need only
to dlsplay his genming interest by an occasional "I sce™ or "Unh-huh."
it i3 most inportant for an interviz.ee to feel he i3 btelns understocke
not Just "listened-te." This can be displayed if the interviemer oce-
casionally nzkes a kind of restatement of tiie essential aspects of
what the intervieiree is expruessing, such as:

Interviewee: "The way they make you take these darn instrument
chacks every six wonths, it's no wonder pilots feel that way.

VWhen doctors once pet thoir degree, they're through be:ng examined.
Not pilots-~they never get throursh being checked and e valuated.®
Interviewer: "It really wakes jyou feel pretty insecure about

yoiur job.n

These three responszes, the aimple "I see" or "Uh~hun," the restatement
of the essential content and therefiectlon of fesllngs, constitutse the
interviewer's main tools, Experience has shown that with desirable
abtitudes and the skillful use of these three knds of responses an
interviewer is most successful at encouraging interviewees to express
thelr real feelines and attltndes and to furnish the informatlon desired
by the interviewer,

L. Note-taking. An important problem in interviewing is how
to record what transpires during the interview. In the abgence of elec-
trical recording eguipment, it is usually necegsary for the interviewer
to taks notes. The problem then becames to avoid letting the note-talking
deatroy the relationanip or iunterfere with the other functions of the
intcrviewer. Studies have demonstrated that the interviewer can recall
more if he talies notes during the interview than if he does not, even
though he nmay write up the interview iimediately afierwards. GConsequently,
far the interviewing in this project it 1s requestied that the interviewer
take notes during the interview. Then, immediately afterwards, the inter-
viewer will fill out the "Interview Swmary Forms,” using his interview
notes. In this kind eof interviewing where speclific, and often fairly
technolcal, information 1s being obtained, note-taldng during tlie interview
is probably even more necessary than in other kinds of interviewing, It
has been our experience, toc, that when interviewing is done in a field
with which interviswers are not too familiar, gross misinterpretations of
information occcur when interviewers take insufficient notes and rely too
heavily upon their memory. In addition, there is one other important
reason for recamending that interviewsrs take very complete notes. e
feel that this investipgation will be made more sipgnificant if we can in-
clude in the reports of the study a mmber of direct quotations from
interviewses. To accamplish this, we are sugpesting that interviewers
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attempt to pet sone verbatim statements which they feel would male rood
exanples to include in reports of the program. .henever verbatim statenents
are written in the "Interview Sumary Forms," the interviewer should place
such statenents within quotation nmarkas,

Interviewers wlll turn in both their interview notes and their
"Interview Sumary Forms" on each interview at the end of the day cn which
the interview mas conducted, The Job of tabulating and analyzing interview
data will be facilitated greatly if, as soon as interview notes and sumary
reports are turned in, supervisors will forward them irmediately to the
American Institute for Research, Cathedral of Learning, Pittsburgh 13, Penn~
sylvania. Interview notes should be taken on 8 1/2 x 11" paper to insure
a standard size for all notes.

5. Special Problems. It is impossible to foresee all problens

which may confront an Interviewer. MNevertheless, same problems almost almays

arise, and it is well for interviemers to have done sawe thinking about them
beforehand. One of these problems is in regard to the length of interviews.
Several of the interviews for pllots and the interviews for CAA examiners
have been accanplished slready. Their lengths varied from one to two hours,
the average being around cne hour and one-half., The length of a particular
- interview will depernd upon many factors: the amount of time the interviewee
can spare, his willingness to cooperate, the richness of his experience, and,
of course, the sldll of the interviewer. Probably the best interviews are
obtained, however, when the interviewsr informs the interviewee about how
long the interview will take. Each interviewer will learn from experience
about how long his own interviews take and can use this as a standard.

It follows, of course, that interviewers should not extend the sesslons
nuch beyond the anount of time declded upon. Rather, they should conduct
their interviews in such a way as to complete the questions in the allot-
ted tine.

Another problem is where to conduct the interview, This will
depend for the most part upon the local situation, Because of the nature
of the information requested fram interviewees, however, every atteupt
should be nade to secure a private er seni-private place for these inter-
views. In this connection, one other problem will arise. Occasionally,
interviewers will find that a captain and his copilot may want to be inter-
viewed together. This probably should be avoided because of the nature of

Question #2. It may be possible, however, to interview two or three captains

or copilots so long as they aren't mixed. This already has been tried with
same of owr preliminary interviews. I1f the interviewsr has had training
and experience in group interviewing, he may try out this procedure. He
could decide himself if it seemed to be s good procedure for this type of
interview.

Another problem confronting interviewers is what to do when an
interviewee has & tendency to stray from the subject and to get off on
topics of his own choosing. Here the interviewer 1s torn betwsen a desire
to get certain information and a reluctance to interrupt the interviewee.
This situation may occur when an interviewee seems to have something to
get of{ his cheat, when he has net uhderstood a question, and only occasion-
ally vhen an interviewee 1s deliberately silde-sternping a question. It is
gseldom than an intervicwer should have to interrupt an interviewee. This
may completely deatroy the rapport of the interview. A better procedure
13 to help the interviewee "pet it off his chest" by reflecting his feel-
ings aceurately. Then when he has expressed himself, the interviewer nirht
make saoe such resjorce a3:
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"I can sure wmderstend Just how you feal about that. Tell, could
we return for a mimute to these incldents we're after. Could you
recall such an incldent?”

Or when 1t appears that the interviovee might have mipunderstood the ques-
tlon, the Interviewer might simply say:

"I guess I really didp't make it very clear vhat I would like to
got, Perhaps if T Just atated that question again for you it
would help.*

When an intervieger runs ecross an interviewee who seems to be uncooperative
and vho appears to be holding back information, very little can be acoom~
plished by trying to force the information out of him, The interviewer's only
recourse 1s to try to understand why this perscn doesn't want to cooperats,
accept that reason, and attempt to understand what he ig willing to tell you.

Finally, there is the problem of what the interviever does when
there are inmmerable "long pauses” during an interview. The panse is fre=-
quently & rather unnerving experience for an interviewer, It goes without
saylng, bowever, that when an interviever suocessfully has transferred the
responslbility for carrying the interview to the interviewee, the latter is
more inclined 4o "feel" the pauses and to £ill them himself. On the other
hand, when an interviewver shows by his attitude that he is "in charge," the
interviewee wlll feel that it's the intervieweris Job to keep the conversa-
tion golng, not his; such an interviever usually finds it ie he who hap to
keep 1t going and, consequently, there vill be pauses. In general, it night
be stated that vhen long pauses become frequemt, thaintarviemrca.ntryt.ho
following, in the order glvens

a. Uait out the pause, for the intervieveo may only be thinking of
- what to say naxt. By walting out paunses, the interviewer clso rein-
forces the fact that he wante the interviewse to carry the ball,
b, If the psuse becomes too long, try and restate the essence of the
interviewes's previous comen{a as followes
*If I understand correctly vhat you have been saying,
: you think that fatigue is e real problem,"
Suoh a responss invariahbly stinulates further comment, and, further-
more, it demonstrates that the intervieowee is really belng under-
atood,
¢, 1t may be nccessary to reflect the diffioulty which the intervievee
ip having with some reasponse like the following:
"It's sort of hard to pull these incidents out of the
pest in a few minutes, 1p that right?"
d, Finally, i1t may be necessary to procsed to the next question after
trylng one {inal attempt such ass
*You've sort of exhausted that tople, as far as youlre ocon~
cerned, eh,"

by the supervisors of interviewers or in some cases by the intervievers them=
selves. Some of the larger airline companies will have been contacted by
members of the staff of A,I.R. Even vhere thie has been done, hovever, word
of the mroject may not have gotten to regional offices or turm~around points
for these companies, Consequently, it will) be necessary in most cases for
the superviscr to arrange an appolntment with the captain in charge of that
particular office. In some instances, this person is called a "Reglomal
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Chief Pilot," a "Chief Pilot,"” a "Regional Director of Operaticns," or a
"Regional Director of Transportatiun." In same instances, the main offices )
of the airline will be located in the same clity where the interviewing is S
to be done. In this case, it is prcbably best for the supervisor to con-
tact the "Director of Operations® or the "Director of Transportation® of
the airline company.
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) These persons will undoubtedly indicate to the supervisor the
best procedures for actually contacting the pilots. Usually, this will be
a chief dispatcher or scme such person who has records of all flights and
knows when crews would be available, It has been our experience, however,
that it is Lostly up to the interviewer to make a¢tual arranpements for
interviews. He may have to make gontact with pllots in zeveral different
places: operations, pllot ready roms, hotels vhere pilots stay during
lay-overs (overnight stops), ete.
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It will probably make the interviewer's job easier if the super-
visor first has contacted the pilot in charge of operctions in that city.
Then the interviewer is able to tell the interviewses that this person has
been contacted arad everything has been cleared throuph him. -

An inevitable response of pilots has been to ask if this project
has the approval of the Air Iine Pllots Assoclation, the pilotat union.
The interviewer should say that this organization has been informed of the
project and that lir, Behnks, the head of the pllots' union, has expressed
hlis personal desire to cooperate and has written to all of the council
chairmen ari officers.
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At a particular city, interviewers will find that some pilots
are based at that city and others are merely at a turn-around point. The
latter means that they have a wait at this city before taking out another
flight. These waits vary from gbout one to eight hours for pilots who -
don't lay-over (stay overmight). It is important for the interviewer to
get pilota who have sufficient time between flights for an hour or hour-
and—~a~half interview. This information can be obtained from the operations
or dispatehing officea. About four hours between time of arrival and the
time of departure will generally be required in order for pilots to squseze
in an interview. Pilots vho are based (have their hame) at the elty may
have two or three days off between fliphts.
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The rFatipue RNating Scale

A samevhat Separate part of this study is the obtaining of pilots!
ratings on factors contributing to fatigue. A rating scale has been con-
structed for this purpose. It is intended that this scale be aduinistered
by the interviewer at the end of the interview. This could be done rather
informally, aaking the pllots to {11l out the scale themselves while the
interviewer looks on. The completed rating scals then should be attached ~alg
to the "Interview Sumuary Forms" and turned in to the superviser. The ' SoE
instructions for aduinistering the rating scale are self-explanatory and
should be studled carefully by the interviewsr before he begins any inter-
m. ) *
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INSTRUCTIONS FOR THE USE OF TEE
PILOT INTZRVIEW SUMMARY FORMS

The Pilet Interview Surtiary Forms are the final record of data
collected during each interview. For this reason it is essential that the
material is presented clearly, neatly, and accurately. Use ink, and write
legibly. :hen it is necessary to check items, place tha check mark (X) -
directly on the line next to the word to be checked so that there will be
no question about which item was checked. Camplete these forms directly
franm the notes taken during the interview.

On the cover page, write your full name after the word "Inter-
viewer, " the date of the interview below, and the approximate length of
the interview under the date., Glve the name of the city in which the
interview takes place in the space following “Location.™ Check vwhether
the interviewee 1s a captaln or copilot. Below, write the name of the
airlire enploying the pilot interviewee. The space for camnents may be
used to report such things as the interviewse's reaction to anything which
you feel of importance to those who will analyze the interview data. It is
also your opportunity to make any suggestlons or criticlsms of questions,
instructions or materials used in the interview.

On Guestions ,1 and /2, note that you are asked to check vhether

‘t.h:a interviewee answored the preferred or altermate question. Indicate by

quotation marks the statements that are in the pllot's om words. It is
inportant that we have a reasonzbly canplete record of vhat the interviowee
actually sald in answer to these questions and i are especially interested
in getting direct quotations in the answers to the question.

Indicate any grouping or separation of ideas, attitudes, causes,
etc.,. by numbering each group or item clearly. .hen reporting the answers
to Questiona #3, L, 5, 6, 8, and 9, keep this in mind. On the Sumsary Form
for Question /7, there are three fill-in items and four pairs of items to
be checked. Caiplete these itews as indicated even though they are in-
cluded in the description of the incident.

If, while answering Quastion #9, the interviemee makes any com~--
ment referring to previcus questions in the interview, include these state-
ments under the apnropriate question rather than under Question #9.

If an interviewee did not answer a question for same reason or
anothier, indicate this on the Summary Form for that question and state
briefly why you think he didn't answer the question.

The Sumary Forms for each interview should be campleted immedia-
tely after the interview. Thias is very important. Scheduling of interviews
ghould be planned so that there will be time at the end of each to fill out
ths forms. '

imen the interviewins schedule for each day is completed, ¢lip the
notes for each interview with the completed Interview Sumary Forms for that
interview. Give all the Sumiary Forms, topether with notes, teo your super-
visor.
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APFENDIX D ‘
SAMPIE CRITICAL INCIDENTS AND THE CATEGORIES OF
INEFFECTIVE BEHAVIOR EXTRACTED FR(M EAGH
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AFPEUDIX D
LE CRITICAL INCIDENTS AND THE CATEGORIES

(F INEFFECTIVE BEHAVICR EXTRACTED
FrROM EACH

OPERATING EQUIPMENT ¥ PLANE AND CARRYING OUT COCGEPIT PROCEDURES

I R
Lo

Romembering to Carry Out Certain Prescribed or Appropriate Tasks in

Connection with the Oparation of the Equipment of ﬂm&h'plm
(a) Forgot to switch tanks while holding

*We were flying a DC-3 on imstruments, waiting our turn to
cane into Ia Guardia. There were planes above us at every
1,000 ft.; therefore it was necessary to meintain our alti.
tude and position in order not to get in any other planets
path. We were listening to airway olearences and talking
to the compamy all the time and we got so interested or so
involved with what wo ware doing we didntt shift fuel
tanka, Ve were both sitting up holding; we were on auxil-
ia.rytanks,andauddmlyuheardbothmughatthm
time. We realized immediately what had happened and ws
went to full tanks immediately and put the fusl pumpe on.®

CONTROLLING THE FLIGHT QF THE AIRPLANE WITHIN PRESCRIBED LIMITS IN THE
PERFORMANCE OF ROUTINELY USED MANEUVERS

Maling a mntactApproachmdlandingUnderHomlco:ﬂiﬁml

(a) Levelled off too soon or too late
(b) Falled to hold proper glide angls

"We were flying a DC-5 and making a night landing — my
copilot made a very nice approach but he forgoet to level
off and he approached the rurmay at a rather stoep angle.

didn*t pull out scon encugh so I took over the con~
trols,p\ﬂ.ladbackonthesuckandmhmodalitm
hard. *I was afrald that he would let the plane hit nose-
wheel firat and this might have damaged the gear,'®

FLARNING AND PREPARING FOR FLIGHY

mocld.ngunthBCmditd.mafthaurp]maniItlxquipntPrior
To Flight

(a) Took off with flag still out

"Flying a DC-3 with a new fellow. He was doing good. Talking
off from Enoxville. Just as he was to get off the ground he
Yyelled, tGOoddam,' and opened the window and reached for the
flag. I had so amch confidence in him that I had =y feet of
the pedals. ¥hen I saw him do it I reached for the omtrals.
He pulled the throtiles clomed, the worst thing he oould do.
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airpart when anybody leaves the flag out, and we hate
to be caught that way. It was a case of lack of experience.”

CONTROLLING THE FLIGHT OF THE AJRFLARE WITHIN PRESCRIBED LIMITS IN THE
PERFCRMANCE CF ROUTINELY USED MAREUVERS

Meking a Contact Approach and landing Under Cross-Wind Conditions

(a) hﬂed't;oholdatra.ightmllonrmmy; using aileron
improperly

aggravate rather than to correct it, I took over and
alleron to the windward side. Rolled it full into the wind,
Pushed forward on the columm. Your natural tendency
want to get the tail on the ground to atop a ground loop.
But I put the tall up and that way T lose ths 1ift on the
wings and I can get the wheels on the ground and it's ecsier
to con o C=l7."
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AFPENDIX B
TABLIE 18

INEFFECIIVE PILOT BEHAVIOR CONTRIBUTING TO CRITICAL SITUATIONS

. IN ATRLINE FLYING AND THE FREQUENCY WITH
WHICH THEY VERE CONTRIBUTING FACTORS
(Second Content Analysis)

Fraguency

Ineffective Behavicr Growped by Job Components

Plaming and Preparing for Flight

Obtaining information about conditions to be encoun-
terad in flight
Falied to study tearrain an route -
Did not take into consideration unfavorabls winds
in cogputing fusl requirements
Made inaccurate forecast of weather conditions
en route or at destination
Did not learn of change of position of fan marker
Did not lsarn en route radio facilities
Made poor flight plan
Chose wrong alternate

2. Checking on the condition of the airplane and its

squipment prior to flight
Tock off without sufficient fuel
Falled to check on amount of fuel
Tock off with plane incorrectly loaded
Tock off with flag still out
Took off without checliing damapge after taxi
accidant

Used incorrect procedurs in englne run-up and check

Controlling the Flight of the Airplane Within Prescribed
Limits in the Performance of Routinely Used Muneuvers

Taxiing
fit plans because he was taxiing too fast
fan off rumay when meking twrn at ernd of rell

Failed to hold directional control and straight roll

Applied brakes too quickly; poor use of brakes
Taking off inder normal conditions

Applied power incorrectly
Failed to hold straight roll
Lined up with wrong runway

Held improper rate of climb and/or airspsed in climd

Overcontrolled ruddera

Read tachometers instead of manifold pressure gauges

Allowed plane to become airborne too soon
Retracted gear toc soon

Reduced power too soon after takeoff
Used brakes too hard

Ist throttless slip back
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Tnaffective Behavior Crouped by Job Components
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Taking off under conditions of reduced visibility = .
Held improper rate of climb and/or airspeed in climb
Falled to realise horizon was not working by not

cross—checking other ingtrmments

Incorrectly used ILS instrument instead of gyro
Failed to hold conatant heading in elimb
Took off in heavy fog and went off runway

Taking off under cross-wind conditions
Let wingd drift plane off course on climb

Making a contact approach and landing under normal

conditlions : '
Faliled to line up with correct rumway or to keep

aligrment with rummy curing approach

Falled to hold proper airspeed in glide

Failed to hold proper glide angle

Levelled out too sccm or teo lzte

Varied direction on landing roll

Failed to go-around when neceszary

Recovered improperly from bad landing

Made 3-poin} landing ingstead of wheel

Landed with feel on trakes, used too much brake
on roll, applied brakes toc soon

Caught foot in rudder causing loss of directional
contrel

Misread altimeter on approach

Confused direction of landing rurswmy

Landed long and overshot to avoid hitting other
planes

Making a contact appreach and landing under conditions

of reduced visibdlity
Failed to align with rurway; flew incorrect heading

from station to field

Failed to keep within sight of fleld while circling

Pailed to locate fleld after becaming contact; mis-
tock landmark for field

Failed to hold constant altitude when circling
field

Failad to hold proper glide angle in descent result-
‘ing in under- or over-shooting

Failed to hold proper airspeed in descent

Failed to pgo-around when necessary after overshoot-

ing .
Turned tod steeply when too close to growmd
lavelled off improperly
Flew partially instruments and pertially contact
Falled to stay aligned with rummy on roll i
Lamded in field adjacent to airport
landed downwind (overshot)
Failed to plan appromch
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TABIE 18 - Continued

I

—

Ineffective Behavior Grouped by Job Components

10.

Making a contact approsach and landing umier aross-
wind conditions

Inproperly lined up with rmmway; did not correct
for drift in glide

Failed to held proper airspeed in glide

Falled to establish or to hold proper glide angle

Levelled out improperly
Failed to keep wings level in lsvel.out and/or
rall

Used improper type of landing (wheel or tail-low)

Failed to hold straight path over rumway curing
level-off

Failed to hold plane on ground after touchdown

Falled to hold atralght roll on rumway; using
alleron improperly

Falled to keep hand on throttles or taking off
power on landing

Pushed forward on wheel too soon after touchdown

Recovered improperly from bed landing

Used too much elevator trim when possibility of
going around was imminent

Making instrument approaches by means of referencs
to different types of radio aids

Overshot heading on procedure turm
Fﬁhdwcmm¢m&onmgﬂhaﬁgﬁow@ma
Began let-domn on wrong leg

HuudmmoﬂﬂhnmfuhdmerMushﬂm
Used incorrect appreoach procedures, forgot procedumre

Istdown before passing station

Bacanme disoriented

Tracked poarly, hracketed poorly

Made poor estimate of diatance to station

Recovering from a mlased instrmment approach or
missed landing

Retracted flaps before gear
Retracted gear tut not f{laps
Retracted flapas rather than gear

Failed to change heading to avoid skyscraper

Made jerky emergency pull-up
DHd not retract gear or flaps

Uther maneuvers

Flew incorrect heading on contaet flight

Let plane get out of control on straight and level
instrument flight

Lost altitude in turma
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TARIE 18 ~ Continued

— o

Ineffective Behavior Qrouped by Job Components

QMNHMgme%ﬁmofmenmthRMnPawﬂm
Iimits Under or Emergency Conditions

DoRuwumgﬁwmmmnmmmfuMNwﬁmmmmm
, manecuvers with an engine out
¥ade excessive skidding turn on forced landing
Chose wrong field on forced landing
Made approach too high, toe fast
Begen letdown too soon, lost too much altitude in-
itielly; made glide angle too low
Attempted go-around with flaps dowm
Allowed turn to became too ateep
&mmamﬂ&&ﬁamhﬁemmﬁupaurﬂﬂh
ing in owvershooting
Let airapeed get too low or too fast
‘Levelled out too soon or too late
Recovered poorly from bad landing
Failed to retract landing gear
Varied heading excessively
Went below minimm safe altitude '

" lio Operating the airplene when the air is turbulent, when
T?uaueﬂmmw,mmidmcmmumauewumh
2tCe

Used incorrect instruments as references
Held improper attituds
Decame frightened and flew ship in uncoordinsted
manmes '
Did not reduce speed in turbulence
Overcontrolled in turbulence
Used Incorrect type of landing when rurmay was
slippery
Allowed airspeed to get too low with wing ice
Lost directional control on icy rumway and used
brake instead of throttle
landed long and overshot on slippery rurmay; put
© up flaps too soon on roll
Allowad airspeed to get too fast
Struck 2 desp hole in rumay
levelled off too high with dust film on rummy
Let plane stall due %o lack of lnowledge of
stalling speeds
15, Controlling the airplane in umsual sttitudes or at
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Ineffactive Behevior Grouped by Job Components . Frequenay ;

Lost excessive altdtuds in steep turn L

Let plane go into secondary stall in recovering fram 2

Did not get nosa low enough in stall recovbry 1 7.

Llacked coordination in steep turns s "

1

Erploying Procedures to locate or Keep Track of Position in
Flight or to Fly a Prescribed Course ki
« Ravigating and orienting a1 .

Misused calculator
Made mrocadure turn in wrong direction
Tunad in to wrong radio station; failed to identify
station )
- Demorstrated incompetency to fly without radio

compass

Took an inadequate visual fix or couldn’t take fix;
didnt. cross-check it with radio fix

Flewr for long period while getting wrong quadrant
aignal; didn't recognize signals

Failed to crossecheck location using cther radio aids

Palled to keep listening watch on radio

Palled to make fraquent snough position fixes

Pecams disoriented, demonstrated inability to orient
self correctly
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Istdosn into mountain or ground because of being off N
course; f{lew at unsafe altitude 3
Took heading toward mountain while woriing ADF £
problem A
Made wrang turn in tracking or following range leg; s
poor tracking o
Used wrang redlo range procedures =
Paralleled track instead of intersecting it k)
17. Commmicating with traffic control persommel 9. E
Gave wrong instructions to tower operator s
Uissed or forgot instructions from ATC and flew s
at wrong altituds e
Failed to obtain information from tower as to
rurway being used i‘
Misunderatood instructions as to assigned altituds L?
Cut off range signals by tallkking too much on radio o
Failed to get approach instructions froum traffie %
control before letting dowm 4
AR
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% TARIE 18 - Continued

%,‘ Inaffective Bshavior Qrouped by Job Cemponents Frequency
7 .¢  Operating Equipment of Flane and Carrying Out Cockpit

Tl Procedures

o 18, Remembering to carry out certain prescribed or appro-

0o rriate tasks in commection with the operation of the

N equipment of the airplane 37
B Forgot to put mixture controls in correct position 3
v landed without goin~ through checklist, forgetting '
gi ~ to switch gas tanks, lower gear, etc. 6
Failed to place props in high RFY position 2
w7 'Forgot to uncage gyro - 3
v Porgot to close or open cowl flaps 2
Forgot to fasten seat belt . 1
ok Forgot to operate hydraulic ty-pass valve on forced

&, landing or engims-out 2
LR Forgot to extend flaps on forced landing 1
T ' Forgot to switch tacis while 2
L Forgot to turn on windshield de-icer 1
g Failed to rotate trim tabs when ice was accuwmilating 1
2 Failed to use carburetor heat in lcing conditions 1
2 : Forgot to switch tanks on cross-country f1ight 2
4 Did not check on fuel supply in flight 1
St 'mmwto@tﬂﬂmhruﬂﬂguﬁmmuwdmmnw

B before letdomn 2
= Failed to check on item not on checklist 1
g Forgot to shift blowers . 3
& Fargot to switch vacuum selector after engine failure 1
5. Forgot to retract flaps 1
£ Forgot to operate hydraulic selsctor 1
L3 Lowered gear too late 1
. Forgot 1o feather bed engine 2
¢ 19, Operating the controls, dials and switches of the-'plane's

5 equipment in a correct menner 53
iy Confused two comtrols (throttlss, props, mixture con-

g trols, flaps, gear, switches, fuel valves, feathar-

4 ing buttons)
% Unlocked tailwheel at too high aspeed
o Placed flap handle in wrong poaition

Inadvertently retracted wheels
Did not operate prop de-icers correctly
latched gear before pear was all the way down
Used or astarted to use wrong procedure {(reached for
. watble pump rather than crosa-feed)

Put landing gear hendle in locked position before
gear was down
Did not know how to operate radio; used wrong radio
system, tuned to wrong station
Adjusted rudders unevenly
Iradvertently retracted landing gear
Turmed tank selector valve off, did not place
selector in correct position
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Ineffective Bahavior Grouped by Job c::mpm.ent.s

Caused vapor lock by excessive use of wabble pump
after fusl pressure drop
Uoved mixture conirols in wrong direction
Used incorrect procedure in use of clectrie propa
Pulled back on all L throttles for horn check
instead of only one
Did not cperste fuel system controls correctly .
Adhering to Prescribed Policles or Regulations and Taking Pre-
cautions Consistent with Safety
20. Conforming to regulations end policies 30

W

Landed without lesrning velocity of wind

Descended too low or below minimmm altltuds

Failed to use compemy letdrwn procedires

Was not tuned into tower frequency and thus failed
to hear instructions for taxiing

Taxiied without ciearance

letdown out of iclng level without cnl]ing in for
permission

Bagan latdown in mountaincus terrain

Descended or climned writhout clearance through
poor visibility level

Flew at high rate of ¢limb with hizh cylindexr
head temperaturas rather than take time to circle
for altituds

Fajled to climb on a.sa:!.gned side of g

Flew contact instead of instrument

Forgot to obtain =learance for takeoff

Falled to use pre-takeoff check

Flew partially contoct amd instrument

partially
Xeoping & constant laokout for possible collision
objects and retmirdnz attentive and alert

Ianded too close behind other aircraft
Pajled to notice other sirplane :
Let attention be diverted and taxiied off ruwsy

" Hit paried plane, obatruction, ground vehicle, ete.

Falled to see other airplane while in atraight and
level flight

Failed to notice plane was moving

Dosed off while flying at night

Taking special precautions or remaining on safe side

Failed to stop tal:eo.‘l'f when airspeed indicator
failed

Flew t0 an alterrate when not sure pf weather there

Continued flight with low fusel aupply instead of
landing to refusl

Continued £flight into station irstead of returning
to destination or landing at intermediate field

Pailed to keep listening watch on radio

Feathered propellor at too low sm altitude
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L Inaffective Behavior Grouped by Job Components Frequency

i " Took off deapite knowledge of inadequaqy of radio

B equipment, _ 1

£ Took off despite knowledge of unsafe condition of

plane _ 1

£ Disregarded doad engine and tried taking ofI hopw

LT ing windnilling would start it 1

o Lot controls flap in wind 1

T Parked plane in wrong position 1

L Made too steep a turn aftsr takeoff 1

e Took both hands off wheel : 3

Remaining Emoticnally Organized and Working Efficlently

with Others

R 23. Remeining emotionally organized in emargency situzations 15

i Froze on controls, became excitsd L
Copilot "froze" necessitating eaptaints taking over 1

Lo Became frightened and flew ship In unecordinatved

& . manner 1

iF Went to pieces,; cried, loat combtrel 1l

.07 Became panicky, lost combrol 1

E Became 30 excited that he missed instructions froz

o tower as to condition of runwsy 1

o Became exclted and applied oxcesalva power result-

g ing irn overshooting 1

;o Feathered good engine because he thought he saw -

mmoke 1

S Froze vhen other plane nearly caused collision l

£ : Demonstrated fear of feathering engine 2

o Blew up on check 1

2L, Working efficiently with other crew rembers S

s Both pilots tried to handle controls or both pilots

assumed other was on controla 2

N Failed to respond to comand to lower flspa h

£ Copilot misunderstood captaints directions for

L heading o take-up A

Could not take criticism 1l

aCay
N,
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MEANS AND STAWLARD DEVIATIONS FOR RELTABILITY AHD
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APFENDIX F

TABIE 219 .

STANDARD DEVIATIONS FOR RELTABTLITY DATA
FROM ATR FORCE PRY-OUT

1. Preparation for Flight
2, Imspection of Alrplane
o Cockpit Famillarisation Check
o Before Starting Cockpit Check and
Starting Procedure

So Ta:d..‘!.ng
6, Bafore Takeoff Procadure

7. Instrument Takeoff

8, Intercepting a& Predstermined Track
and Trecking Away from Statlon in
¢liab

9+ Ximiram Speed Maneuvering and
Approach to Stall
10, Stesp Turns with Engine Failure(a)
11. Rapid Descent and Pull-up

12, Mamual Loop Orientation and Track-

ing
13. ADF Approach with Engine Failure
:uio Engim-Ou‘b

15, Crosswind Takeoff with Enzine Failure

17. Crosawind Landing
18. IIS Approach
19, Positivs Checklist

20, Total Flight-check (without Checklist) 38.2037

21, Total Flight—check (including
Checklist)

A B c D
7.3096 | 7.4l | 7,03 | 7.8722
1,0285 | 1,1967 | 0.5970 | 0.62in
3.5293 | 3.4396 | 3.237L | 3.2374
1.2570 | 1.337L | 2.1804 | 0.8478
1.3859 | 1.5326 | 1.0633 | 1.68L8
1.7530 | 1.6033 | 1.4237 | 0.5485
5.5200 | 5.6659 | 5.7389 | 4L.8226
ho297h | L.5700 | Lok9T0 | Lo6296
3.0081 | 2,9856 | 2.5h22 | 2.8174
2.1185 | 2.3630 | 1.7/85 | 1.8378
8.730Lh | 9.04ll | 8.8319 | 7.l152
L7078 1 5.9635 | S.4922 | 5.68L3
45811 1 3.8793 | L.B86Th | L.T761
3.8030 § 3.5281 | L.3767 | 3.lula
8.7763 | 6.742 995;59 9,3179
2.1552 | 2,7100 | 1.8489 | 1.5433
5.8737 | 6.2605 | 8.22069 t 6.0185
T.109 | 6.8177 | T.3u6k | 7.0109
7.5600 | 5.7868 | 14.6382 | L.5800
11,5211 | 40,6219 |38.2537
46,518, § 18,3282 39,3732

b, . S .
gl s bR
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MEANS FOR RELIABILITY DATA
‘* FROM AIR FORCE TRY-OUT '
:‘:‘ m ————— — —— —

A B C D l
4. 1. Preparation for Flight -] -e27) heoo] 3.
«- . 2. Inspsction of Airplans 3.33 3.1 3.7 3.5
Tt g Cockpit Familiarization Check 1.63] 21.85| 3.04] 2.
FL » Bsfore Starting Cockpit Check and Start~
R - ing Procedure 3.63 3.63 3.70 3.8
-q‘-): . 50 Tmm ) 3007 2085 301[1 . 20
"1.:—: 60 Bafore Takeoff Procedure hom.l, 3085 ho52 ho6
» 7. Instrument takeoff 622 6.52 7261 7.3
o 8. Intercepting a Predetermined Track and .
Tracking Away from Station in Climb 3.22] 3.07}F h.33] L.
#x 9o Minimm Speed Maneuvering and Approach )
7= to Stall 3.591 3.78] 3.58| 3.6
N 10. Steep Turns with Englne Failure(a) 1.7, lohﬂ 1.85] 1.
o 1. R&pid Dascent and P\Jl].-up 8933 056 11.00 1l1.
e 12. Manusl Loop Orientation and Tracking .52 1,78 3.09 3.3
S Eo ADF Approach with Engine Failure ‘ 1.1l 1.63 1,30 b IS
& Engine~Out Landing 5.52 L8 3.Th 1.3
15. Tekeoff and Landing Under Si.mll'.l.ated 400
and 1 Conditions 7-87] 8.46] T.22] 6o
5 16, Crosswind Takeoff with Engina Failure lio15 3.63 h.37 L6
i 17. Crosswind 19,52} 18.h41} 16.63| 17.2
s 18, IIS A 3.23 2.86 6959 6o
3 19. Positive Checklist L-55) 34.68] 37.82] 37.k
ol 20, Total Flight-check (without checklist) 79.52| 78.19| 90.851 92.3
3 2l. Total Flight-uhsok (including checklist) |115.411{ 112.5¢] 130.86| 133.
e MEARS FOR VALIDITY DATA
%@* FROM AIR PORCE TRY-QUP
o F —— B e —= e =
=3 TOTAL NUMBER THIN-ENOINE
%;? TOTAL SCORE EXPERIENCE CATEGORY CF FLYING HOUBRS . FLYING HOURS
i 85030 0.7037 216,61 11,88.93
o
oy
e
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AFPENDIX G -

Fa e g™ T A

A, THE MANEUVERS INCLUDED IN THE FIRST FORM OF o
THE FLIORT-CHECK AND THE ITEMS UNDER EAGH &

B. RESULTS OF ITEM ANALYSIS OF FIRST THY-OUT OF
FLIGHT-CHECK %

Gee i Y

JE Moy

C. CHECK-LIST OF OBSERVATIONS MADE DIRING THE
FLIGHT-CFECK

A 1

sl
i

L
L

‘,4
I

# Per cent. of favorable scores recelved on sach
item by examinees who were in the Upper Quarter .
of the group of 27 on tha besis of Total Score
compared with the per cent of faverable scores
received on sach item by exsminees who were in
the Lower Quarter. There were 20 scores glven
on each item to the seven examinees in the Upper
Quarter and 28 scores given to the seven exam- o

R

e,

- inees in the Lower Quarter, inasmuch as each A
examinee was rated by four different check pilots. 7
Total score is the aversge of the four total 5
scores obtained from the four check pilots, 5

:
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AFFENDIX G

THE MANEUVERS INCLUDED IN THE FIRST FORM OF THE

FLIGHT-CHECK AND THE ITEMS UNDER EACH

PREPARATION FOR FLIGHT

1.
2.
3.
4.
5.

7.
69

9.

Comprehension of Weather Map
Analysls of Weather Sequence Reports
Use of Pilot Weather Reports

Use of Weather Forecasts

Analysis of Winds Aloft

Use of Reports of Airport Conditions
Use of Reports of Airways Facilitles

Familiarization with Procedures for Computing

Oross Welght
Determination of Fuel Requirement

INSPECTION CF AIRPIANE

1.
2.

o

L.

Completencss of Outside Visual Inapection
Manner of Checking
Completeness of Inside Visusl Inspection

- Manner of Checking

COCKPIT FAMILIARIZATICN CHECK

1.
2.

Pamiliarity Dencnstrated
Number of ltems Located Correctly

BEPORE-STARTING COCEPIT CHECK AND STARTING PROCEDURE

Use of Before-Starting Chacklist

Menner of ueclding

Adherence ic ireacribed Starting Procedure
Monner of Siartl.rig

Clearance tc Taxi
Speed

Use of Brakes
Attention ard Llsrtness
Smoothness of Taxiing

BEFORE-TARECFF PROCETURES

1'
2.
k.
50

R.P.M. and/er ' ¥.E.P. Check

Check of En-ine Inatruments During Run-up
Use of Pre~itakeoff Check

Manner of Checlcing

Corpletencss of Pre~takeoff Check

Upper Lower
82 36
78 Lo
S0 0
39 7
58 32
5h 36
68 26
93 54

100 89
96 78
100 93
42 36
67 3k
100 100
100 82
100 90
100 86
96 78
86 &0
100 5
86 T
100 93
93 89
100 100
93 26
8o 66
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IRSTRUMENT TAKECFF

1.
2.
3-
hn

&

T

INTERCEPTING A PREDETERMINED TRACK AND TRACKING AWAY

Power Application

Heading on Roll

Attitude Frior to Becotring Alrborne
Flight Path After Leaving Rurmay
Climb =~ Airmpeed

Climb «— Heading

Assistance from Check Pilot

FRCM STATION IN CLIMB

1.
2.
3.
L.

6.

Setting Asimuth Dial
Directionh of Twrn to Intercept Track
Interception Angle

leading Track
Accuracy of Tracking

Constancy of Airspeed

MINIMUM SPEED MANEUVLRING AND APPROACH TO STALL

Airspesd During Maneuvering
Altitude During Maneuvering
Attitude During Approach to Stall
Recognition of Appreaching Stall
Attitude in Recovery

Applicatlion of Power in Recovery

STEEP TURNS WITH ENGINE FAILURE(S)

Holding Altitude in Turns

Constancy of Degres of Bank

Speed of Recovery After Engine Failure
Recogrition of Bad Engine

Airspeed and Heading in Descent
Stopping Descent at Minimup Altitude
Accuracy of Timing

Gear Up

Uss of Power

Airspeed in Climb

MANUAL 1OOP ORIENTATION AND TRACKING

1.
2o

3.
k.

Tuning for Mull
Speed of Orientation

Accuracy of Estimate of Distance to Station

Accuracy of Tracking

*Three separste scores on these iteus

Upper Lower
78 70
78 oL
86 88
86 Lh
a 10
a1 68
89 ™

. 100 78
19‘3 '

k4
93 ol
70 o
86 86
57 25

96-96% 60-T3%
! Sh
™ &8

86-T8« T8-52%
52 7
o 18

100 86

96 93

82 e
100-50% 93~-T6n

% 10

86 b6

200 L5

89-92% E1-l2#
7 36
90 29
. 29
62 2
67 7
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APF AFPPROACH WITH ENGINE FAILJRE

. Tuning

2. Hitting Track After Procedure Twmn
3. Tracking Inbcund to Station

Lo Airapeed on Lotdown from Station
5. PRecognition of Statiom

6. Tracking from Station to Field

ENGINE-OUT IANDING

1. Gwordimation on Approach
2. (lide Angle

3. Airspeed on Final Apprcach
L. Extension of Gear

5. Extension of Flaps

6. Touchdown

‘<AKECFF AND LANDING UNDER SIMULATED 0C AND 1

CONDITIONS
1. Remaining Within 1 Mile of F?ield
2. Adequacy of Pattem
3. Maintaining Altitude -
Li. "Over-the-Fence® Airspeed
5. Approach to Rumey
6- Touchdown ¢

CROSSWIND TAKECFF WITH ENGINE FAILURE

l. Heading on Rell

2. length of Roll

3. Engirs-out Procedure

L. Recognition of Bad Engine

5. QGetting Engine-cut Climb Speed
6. FPirectional Control .

CROGS-WIND LANDING

1. "Over-—the-Fence® Alrapeed

2. Aligmment with Rumway on Final Approach
3. Starting Flareout or lLevel-~out

L. Attitude at Touchdown

1. Pre-landing Check

2. Initisl Inbound Rracketing
3. Airspeed During Approach
L. Localizer

5. Glide Path

6. Altitude Over Inner Marier

*Three separate scores on these items.
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CHECEKELIST OF OBSERVATIORS
MADE DURING THE FLICGCHET-CHECK

Following is a list of specific acts which have been judged as desirable from

the standpoint of good piloting. Immedlately af'ter the flight-check, go over

each one and check how often you actually observed each one during the flight-
check.

. + HOW CFTEN CBSERVID
SPECIFIC ACIS DURING FLIGHT-CHECK

(1) Handled Controls Smoothly ' Almost 211 Only part
¥lew In G smooth manner; han- Always the time of the time Seldom
dled f1ight controls without ( ) () ( ) ()

overcontrolling or jerkiness

(2) Flew with Controls Wall Cocrdi-
nated Almont
the t
{

LS

" Flew with controls coordi- Always time of the

cross-controliing

(3) Remained Alert
Alert in recognizing changes
in conditioms inside r out-
aide the cockpit. RFzamples: Alwayns
windshift, changes in imstru~- ( )
mant readings; radlo sipgnals;
an aprroaching plame, ete,

(4) Planned Ahead
Amticipated and plammed far
enough ahsad to cope effec— Always
tively with future situa- ()
tions

;
;

) ¢ )

-E§

VE;E
Ag;g
-2

5k

UE:E
ﬂ;g
i

(5) Reacted Quickly to Situations
~¥as quick 1o make a deci-
sion or react to situations Always
calling for inmesdiate judg- { )
ment or action

(6) Made Good g?mtc or Dacisions .
udgments as to the Almost all
most effective or appropriate Always the tims .
course of action in situa- ( ) ( )

tions; thought before he acted

t all
)

EE

~oF

ugﬁ
E

ﬂgg
Bt

s
=i

14
¥
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HO® CFTEN OBSERVED s

SPECIFIC ACTS DURING FLIGHT-CHECK :

{7) Demonstrated Adequste Pilot In- .
Tormation ¥

~ Showed a good warking knpowl- :
edge of essential pilot in- Almoet a1l Only part )
formation, Examples: knowl- Alsays the tima of the time Seldom

edge of weather, equipment, () () ( ) () 5
navigation, theory of £1ight, 5,
mechanical pimblems, etec. ¥

(8) Demonstrated Adequate Confidence
Aocted In a sure, culet mammer _ v

with gpparent confidence in Almost all Only part

his performance and without  Always <+he time of the time Seldom
cockiness, or bragging; was ¢ o) ( ) ( ) ( ) i

not, overly apologetic for «
errora -

(9) Damonstrated Independence _ oA
Acted on hia oam without Llmost a1l  Only part o
hesitation; was not ovsrly Always the time of the tims Ssldom
dependent upon check pilot; () () () ()
showsd initiative o

{10) Remained Relaxed &
T Tadked any indicatica of ' Almost 211  (nly part
tensensss such as jerky zc- Almays the time of the time Selidm -

tion or muscular tension; { ) ( ) ( ) { ) R

mas relaxed in £flight o

(11) Followed Safety Precautions
Tock no WImscessary ChECed, Almost, 211 (nly part ot
adhered to rulss to the let~ Always the time of the tims Seldm &

ter; followed safety reguls- () ¢ 3 ( ) () W

tions and procedures

B

g
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FIGIRE 1

OBSERVER~OBSERVER AGREEMFNT SHOWN BY PERCERTAGE OF
EXAMINEESL ASSIGNED TO QUAHTlRS2 BY
PAIRS OF INDEPENDERT OBSERV:RS

Jump Seat Cboervera

7

L ’, T §$, ;
5
]
No. of

80% _J00%  Observations
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Tep
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/
Second ;
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V7717177171771 11]] 111111/
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Koy
% of Pllots in

_ Top Quarter

ldumber of examinees = 27

2Rating in quarters determined from total scores on flight-check
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(Obsarvers in First Flight
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FIGURE 2

RIDE-RIDE AQREXMENT AS SHOWN BY THE NUMBER OF EXAMINEES

ASSIGNED TC QUAKTERS EY PAIRS OF

INDEPENDENT OBSEEVERS

Observers in S2aond Flight

—lat

2od ... 3rd

Lth

6

0

O | ~
A

it

LA i g

d

,
I e
Bty ‘ﬁm-"’ﬁj -

W L 4‘_ ; f
P LA L PO R
Y \1,4*., g S

o
SO

“ Al otk e omine
e e AR T K

o
S

..A‘“ - r.-‘ . ;,. m"é-x;r,m_-‘
LA i e EE T

T
o

R

g
3

"

.Y
Fh—i[
’_.»”1*}
&3
¥




I

S

x
Eh
s
.

[l
LN
i
-

AR
Pz Fod
LR

APFENDIX H

b3
:
:
3
:
&
g
s
:
;
2

W Mea aaE L “ oy o
R TR e 2 AR
e T T . IEA o

_155..




A STANDARDIZED FORNM
FOR THE '

ATR FLIGHT-CHECK

(Second Revision)

An experimental form devised for in-flight record~
ing of the performance of & plilot on the Airline
Transport Rating Flight-check, An attempt to pro-
vide a way for a check pllot to keep an acourate
record of what was done with only a minimm of
writing.

Prepared Ly

THE AMERICAN INSTITUTE FOR RESEARCH

under the auspices of

THE NATIONAL RESEARGH COUNCIL
COMMITTEE ON AVIATION PSYCHOLOGQY

with funds from the
CIVIL AERCHAUTICS ATMTINISTRATION

THE AMERICAN INSTITUTE FOR RESEARCH, INC.
Pittsburgh 13, Pennsylvania
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This is not just one pilot's idea of what a flighi-check should be or what should
be in one. Rather it is based upon over a yearts careful research into the nature of
airline flying. During this period approximately 500 airline pllots and Civil Aero-
nautics Administration agents have contributed their ideas.

Step by step, here is how this flight-check was developed:

(1) The Civil Aeronautics Admindstration furnished funds to the National Research
Council, Committee on Aviation Psychology to do research aimed at determining the job
requirements of the airline pilot's Job and developing a more standardized method of
evaluating flying proficiency. This committee contracted with an independent research
organization to conduct this project, in order to insure complete impartiality in
gathering the reszearch data.

(2) First, all scheduled airline accidents in the last nine years were carefully
analyzed. This was for the purpose of determining the criticsl situations which air-
line pilots encounter,

(3) Then over 300 airline pilots were interviewed to obtain additional examples
of critical aituations they personally had encountered,

(L) A1l £2ight-checks being used by the Civil Aeronautics Administration and
airline companies were studied to lsarm what kinds of things they were requiring of
airline pilots, \

(5) On the basis of the findings of this research and the judgments of airline
pilots and Civil Aeronautics Administration agents, a list of mensuvers was preparad
and submitted to all Civil Aeronautics Adminlstration agents and airline company
check pllots who at present are authorized to give the Airline Transport Rating
flight-chack,

(6) These pilots filled out forms which, when analyzed, showed in which compon-
ents of each maneuver applicants for this rating most frequently have difficulties.

(7) Finally, for each maneuver we devised the best ways to record an applicant’s
performance on these critical components, Thoase ways of recording were selected which
minimized writing on the part of a check pilot, yet reduced differences in the Judgment
of different check pilots.

In general, all this means that the things the check pilot is asked to observe
and record in this flight.check form are those compoments of alrline flying which have
been determined to be the most criticsl and difficult. This does not mean that he
will not observe other aspecta of the examinee's performance, for there is room on
each maneuver for writing in additional errors or comments.

WHAT THIS STANDARDIZED FORM IS NOT

It is not a substitute for the %Eﬁence of the check %ot. No "form® or *blank
can teke the place e and s required of a pilet in evalusting
flying proficiency. The form is reslly a device to help the check pilot — a tool to
help him record what he observes. The pictures and graphic representations throughout
the form are intended as aids for the check pillot in making judgments, They make it
possible for him to make a Judgment more quickly, and they help to define the limits
of the various alternatives from which he must choose. The check 'pilot should alweys
select the picture which comes closest to representing the planets actual attituds,
flight path or ground path,

wy

HON THIS FLIGHT-CHECK WAS DEVISED -
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HOW YOU CAN USE THIS FoRl

It is intended that this form can be used to the best advantage by following
these suggestions: .

(1) Befors the flight, the check pilot should go through the form and fill in
all the blanks between parentheses, ( ) which call for prescribed airspesds,
altitudes, headings, etc. These haive Leen left blank so that this form can be used
for dfferent airplanes and under different conditiona.

{2) Then the check pilot should turn the form over to the examinee, so that he

will know what is required of him, He should know what standards he is required to
_ meat on esch mansuver.

(3) The check pilot should take the form with him on the flight-check, of course.
Pilotas who have already tried out the form have found that it takes lesa than & minute
to record an examnse's periormance on a maneuver,

(4) Before each mansuver, read the instructions to the examines, which have been
(5) Try to record as the examinee flies through a maneuver. When this is not

practical, record immediately afterwards and always before the exsminee is given the
next maneuver,

(6) Place an "X in the appropriate box, g , or at the api:roprhte point on a
scele, 1 2 3 S minutes, For those items where limits are prescribed, plaoce .

your X" inside cne of the three spacea within the box,

]

Slow Within

(Lo ) (_/Bo )
=10 mph ( /80 ) +10 mph
L%;roa.cg g;&od

(1) Record errors for which there are no items on the flight-check form under
.* Also, if you need to explaln a rating or make & record of some condition
which you felt affected your rating, make a note under *COMMENTS,"



PREPARATION 'FOR FLIGH?T

In order to evaluate the examinee's competency in planning and preparing for a typical
f1ight, you should select at random some city to which & flight might be made. In
selecting a city try to find one which would require the examinee to fly through some
weather en route., Then TELL EXAMINEE: "Go through the procedures which you would use
if you were actually preparing for a fiight to S ? T w111 probably ask you
questions Irom time to time about the procedures you use. , '

More than Definitely
Adequate Adequate Inadequate

WEATHER

{1) Comprehension of Weather Map
(Demonstrating ability to read and interpret
weather map information for the over-sll pic-
ture of air messes, fronts and pressure systems)

Al

Q 0 0 0 Q

(2) Analysis of Sequence Reports
{Demonatrating ability to relate recent weather
reports to weather map information)

(3) Use of Pilot Reports '
(Utilizing all pilot reports of weather along
route) ‘

(L4) Use of Forecasts
(Comprehending forecasts for route, destination
and alternate; checking against own anslysis of
weather)

(5) Analysis of Winds Aloft
(Checking strength and direction of winds aloft
and analyzing trends of wind changes)

Q @ 0 0 Q
O Q Q Q

ROUTE FACILITIES

(1) Use of Reports of Airport Conditions
(Obtaining all aveilable information as to
conditions of airports en route)

Q
Q
Q

(2) Use of Reports of Alrways Facilities
(Obtaining all available information as to
status of alrways facilities, paying particular
attention to recent changes)

Q
Q
Q

OTHER

(1) Preparation of Flight Plan
(Utilizing and integrating all available infor-
mation to arrive at a flight plan that is
appropriate to the particular conditlons under 7 U CT
which the flight must be made) -

(2) un(vck on Airplane
Assuring adequacy of load mardfest and come
plstion of ramp maintengnce; assuring that 7 L7 7

plane has been adequately inspected and is in

kFAT

PYSVELDN B



- v 7 |
EQUIPMENT FAMILIARIZATION CHECK

The purpose of this part of the flight~check is to provide an evaluation of the’ examee’

inee's familiarity with the airplane and its egquipment. The hee is to carry omy
an inspection of the airplane, both outside and inside, during whiph the examiner wild
adk queations to determine the examinee's familisrity with the + The sxaxihee

my use & written checklist of items Lo be inspected on a visual check, or he may rely

' upon his memory. He is not to be evaluated on the thoroughness of the inspection,
The inspecting 1s simply to enable the sxaminer to make judgments about his knowledge.
of the airplane, '

m% NEE: ™Carry out an outside and inside visugl inspection of the plane, check-

you feel should be checked before & I1light, ass 7o g Crew 18 -
a sbie Lo make this inspection and you are solely - LY LS8
m_ ey ehecklist - Fou wWiah, - e . i
exaclly what you &re looking IoT or What you are checking. 1 Will sk you tions )
While you make Lhis inspection in order 1o determine urTamﬂmi%y -{'ﬂm‘%m

and 1ts equipment, 7You will not be evalustsed on the thoroughness of your h\%pootim
as_much as_on how well you demonstrate a lnowledge of” whal you are checking.

(1) : Demonstrated Demonstrated Demonstrated
FAMTLIARTTY » thorough familiarity some unfamiliiarity aerious lack of
SHOWN ON with airplane with sirplane familiarity with
OUTSIDE - ( sirplane
INSPECTION «
n (7 \ 7 7
(2) . Demonstrated Demonwtrated Demons trated
. thorough familiarity some unfemiliarity serious lack of
FAMILIARITY . with airplane with airplane familiarity with
SHONN ON . airplane
INSIDE » 5
TNSFECTION .
. 7 7 L7




LR
)

, 'S,

COCKPIT FAMILIARIZATION CHECEK

When the examinee is seated on the™pilétts side, TELL M%: oIn order to check on

our familiapity with the cockpit of this plane, 1 read off 25 ltema which you are
n To touch as rapldly as possible, You will be evaluated moSLLy On YOur ACOUr&EY -

oW qulc you can locate an 0 an eation of your Jiar

the » You will make a good score, however, il you proceed at a rate ol speed which
asaure that you touch the correct control, valve or switch Iirst. Work ra@i%.; but

do not make errors. .f you make an error do not correct ity for I call o i

next liem as soon a8 you have touched something.V

Consider an item correct only if the examinee touches it before touching anything else.
Begin timing as you call off the first item and end the timing when the examinee touches

the 25th item. IMPORTANT:

So that you don't forget what time it was when you started

timing, just before you call off the first item write down the exact time you plan to

begin timing,
Call off each of the following items.

Be sure you call off the next item jmmediately
after the examinee has touched something in response to the previous item.
incorrect items in the space to the left of each item.

Check all
If the alrplane you are using

oed ve any of the following items, go through the list and cross off as many
items as it does not have. Then write in as many additional items as will make 25 items
in the list.
Check Check
Errors Errors
__ Landing gear handle or switch ___  Engine fire warning light {any engine)
. Flap handle or switch ___ Fuel pressure gauge (any engine)
__ Tank selector valve ___ 0il pressure gauge (any engine)
__ Mdxture controls —_  Fuel quantity gauges
Cowl flap control __ landing gear warning lights
—__ Feathering buttons or switches —__ 01l pressure warning light
___ Rudder trim tab control ___ CQlock
___  Elevator irim tab control ____ Pressure altimeter
__  Crosa-feed valve ___ Landing gear position indicator
___  Emergency brake handle —  Ignition switch (any engine)
___ Engihe selector fuel valve ___ Master battery switch
(any engine) , __ Booster pump switch (any engine)
___  Emergency landing gear extension ___ Carburetor temperature gauge (any
control engine) ;
) . Began timing Time to complete
THE TO- ° &t 25 items geconds
COMFIETE ° ( )
ITEMS |
2 -
(2) . (Place an X to indicate total items corregt) ..
NUMBER 25 24 23 22 21 20 1% 18 17 16 15 15
OF ITEMS -
! Y I N N O N I O |

COMMENTS
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STARTING PROCEDURE

Afﬁar completing the faniliarisatiom;chsck TELL EXAMINEE: ™Now you take charge'of the

Jane and go thr the procedurss you use for preparing the p or axarting !Een
EWWW&L&}T the resp. Whien 7oi ire Ts,
taxi out to eoll poaition.

(1) X Used written checklist . Did not use written checklist
USE OF .
- PRE-STARTTNG.
CHECKLIST . 7 7
(2) . Checked all items Missed one or more items
ngnms- on checklist
PRE-STARTING
M— 'y C? E
(3) . Careful and sure Hesitating and Careless and
MAMMER : : ungure hurried
oF
GEOIm 7 7 ) ]
(4) : Used prescribed Deviated somewhat Used poor
STARITNG . procedure from prescribed prooedure Procedure
PROCEIUNE
. 7 7 L7
B Smooth Somewhat rough Very rough
o
ENGTNES | L7 L7 7
6 Made ground check Palled to make ground check
TUNING AND . and tuned properly or tuned improperly
CHECKING . .
RADIO . 7 7




7. .

TAXIING
(1) . Obtained clearance Falled to obtain
CLEARANCE . +to taxi clearance to taxi
TO . '
™WIT L7 L7
(2) «Consider th
«existing
SPEED +conditions
OF for taxiing; _
TAXTING . Slow Somewhat Definitely
» fast fast
(3) : smooth and gentle Somewhat rough Definitely too rough
APPLICATION |
OF
___BRAKES | Cj 7 [:.7
(k) . Used only when Used somewhat Used excessively
USE . necessary too frequently"
OF *
e [7 7 7
(5) ' Kept adequate lookout Did not always keep Seldom kept
ATTENTION for other traffic adequate loockout adequate lookout
AND .
ALERTNESS ° L7 7 {7
(6) : Always smooth At times somewhat At times very
USE . rough and jerky rough and jerky
OF .
THROTTLES . L7 s L7
(1) : Never had teo Was very cautious Was not cautious
. come close to when close to enough when close to
CAUTION -« other airplanes other airplanes other airplanes
(8) .
. Checked while Failed to check
CHECK OF . taxiing while texiing
FLIGHT .
INSTRUMENTS . v L7




BEPORE TAKEOFF PROCEDURES

Includes run-up and pre~takeoff check, TELL EXAMINEE: "When you are W
vour run-up and pre-takeoff check. Then you will make an instrument Lakeoif,
which you are to track away Irom ( ) station,¥V

Positioned plane Pogitioned’ p _/_.I;ﬂ;m
properly Eeaping engines cool

(1)

ONING . —_
??ELTIE ;-%RG . Preventing blasting -
RUN-UP . 7 D Observing other planes _
(2} . o -
(HECK OF . checked all Missed one or
ENGINE . important instrumerts more important
DHSTRUMERTS instrusents
DURING .
RUNUP . 7 7
(3) .
MECK (F ° Gareful, sure Hesitating, umsure Careless or hurried
IRSTRUNENTS ~ :
el 7 7 7
(L)
HANDLING ° Smooth, wnhurried Rough, hurried
OF ENGINES *
TN RUN-UP ° L7 7
(5) . Checked every item  Missed one or more items Did not use
FRE-TAKECFF an written checklist on written checklist written checkllat
6 .
mm{m% *F . Careful, asure Heaitating, unsure Careless or hurried
EXECUTING . : )
T & -y 7

OOMMENTS



INSTRUMENT YAXEOFF o
TELL EXAMINEE: "Line the plane up with the rumway yourself, ‘ifhenx l;uwe it ﬁheﬁ
you wanb 1%, hold It with Er_aEa until 1 give the a{glL@'aI Tor take ‘

(1)

Smooth and positive Jerky or hesitant Excessivelj rapid

PORER .
APPLICATION , 7 7 7
(2) [ T /— Straight path light
. (ad i chy %ompf slay eéyirax cg}rz
HEADING | P - deviati t
o 1 b et ” /7 tlsgggd fenter’ o runway
B P - £f toward
ROLL | [R4 - 7 96t M7 stg0sof ey
N of
. B~ R A plﬁai“:‘i-gg eviat{
o [ Nermal ] oo tatl-lw /7 g,.w@giigifgggheld n
AT END OF ,
NN — B —
(L) * Fm.]kd up (7 .
. [~7 Normal /"7 Held down Dropped back
FLIGHT PATH . shese |
JUST AFTER . P
EECOMING . el e
AIRBORNE . _____,--" ______.....-"’" __________ » —— T e e ~—
BN Slaw Within Lindts Fast
AIRSPEED . '
. S
( ) A ) ( )
CLDE * =10 Recommended 10
— mph _ Climb Speed mph
(6) s T
maome | 1777 St w2 AN
w o, — =TT +*
ans | —— R }c:? SHnE2 s10e
- Aitionl IS L4
W
GE - .
Asgsg;g : U uﬂ%’cgnury“ not /7 Assistance necessary

" COMMENTS



INTERCEPTING A PREDRTERMINED TR&CK .
AND TRACKING AWAY PROM STATIOR IN OCLTMB

FXAMINEE: "As sogn 85 you have .established your climb at the recommended airspeed
T mph, Jarn Go intercept a wrack of [ }7 away from station ().
times, 7 )

af

- (1) . Set gyro or asimuth Did not set gyro or azimth
SETTING | with magnetic compass with nagnetic compass
GYRC OR |
m:?m . L7 L7
(2)
DIRRCTIOR Tarned right dirsction Turned oppoaite direction to
¢ TUBN TO to intercapt track quickest intercept track quickest

2
<

i

+ “x - _
' togle SRS, (7 anete veo smat 7 RIS

(L) . / f
IZADING . /
TRACK AT . 'f'
INTERCEPTION, !'
. Led track
. ] proper amwnt 7 Overshot track /7 Undershot track
o 7
‘°"§.§“"‘-- s == Egmmtcme
TRACKING |
L [7 BEved oSt b,
e’ -
" - L7 TS oFe e
o _ [ 7 Couldn't track at all
(& : Slow Within Limits Fast
AIRSPEED | —
m - T
gvini B ( y () )
. ~10  Recommended  +10



IIINIHUH SPEED ﬂAHEU?EEIHﬂ
AND APFPROACH TO STALL

nSlow the lane down to recommended minimum maneuvering .y
Y oph, Tmsn you reach this spesd mal : . =

gqan& To7e, JGks o Tt o the TIgit and ot s 1?!'1-.; w i Comtant
and a cons a 8, n 1 give the signal ¢ plane up sk o

untIl T approaches a stall, without our T 58 Just before the
plane reaches a complete sLall, recover ﬁ% %e Ieas% Yoaus o# %mo. Mis part of

the teal begins when you roll Info the Tirst Turn.W

Lv- ° Slow Within Limits Fast
AIRSPEED .,
DURING . ( - | . )
MANEUVERING .
. =10 Recomnended +10
mph Mimimun mph
’ Maneuvering Speed
(2) . Above _
Y ( ) +50 ft.
ALTITUDE .
DURING .  Taiite — ) Starting altitude
MANEUVERING .
» - 0 fto
. Below (""‘—"') 5
(3) . |
ATTITUDE Kept wing-level attitude Let plane get in
DURING * throughout maneuver wing=low attitude
APPROACH TO »
STATL . 7 L7
(L) . Recovered just Recovered after Recovered long before
RECOGNITION . before nose would nose had dropped . nose would have
oF . have dropped dropped
STALLING . k
POINT 7 L7 L7
(8) o
: - - —— P ‘\\ ’,f‘—'\\ ',4"'"'\ \----'
. \"‘b \\ . \
RECOVERY . ! \ P
* ‘e Secondary
: \ stall
(6) : Correct amount Ingufficient | Excessive
PONER IN
RECOVERY v L7 yav4
g)w . Did not use Used too much
too much alleron aileron
AITERON -
IN RECOVERY - yaw Javj

COMMENTS

L uDia
LR
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STEEP TURNS WITH ENGIKRE FAILUREC(S)

EXAMIMEE: “Make three 180° stesp turns (45° bank) alternating o’ the ri tmd-
Aﬂnmtmlﬂﬂwim% You aye to recover and . thrwjb -
Hg3ne=out -procedures, holding a cons . '

Walt until -sometime during the third steep turn and then cut the insids unginﬁ.-

(2 . Above
HOLDING ) +50 £t
T . Within -
AL :1[‘§UDE , Iimdts ( } Prescribed altitude
TURNS : () =50 ft.
@ -
CONSTANCY °
w‘ -
DEGREE °
OF BANK °©
. Fairly comtant. Varied somevhat Variad excessively
(3) *
SPEED OF ° Recoverad to level Too slow in recovering
RECOVERY ° flight immediately to level flight
AFPTER ENGINE'
T e [7 7
th) . Followed prescribed Varied procedure Forgot important
. procsdure but accomplished item in procedure
ENQTHE-OUT i .
PROCEDURE . D every item
(5) i Above |
, -t { ) +50 ft,
DURING 'Limiu e ) Altitude when engine was cut
- ENGINE-OUT ° —
PROCEDURE - - .
: Below () =50 1.

COMMERTS



BAPIDrﬂESCE‘ET' AND PULL~-UP

This maneuver is to be given at altitude rather than on an actual instrument approach.
Have the examinee begin the maneuver at an altitude of 5300, 4300 or 3300 feet indi-
cated altitude. TELL EXAMINEE: "Igu %‘2 to assume that Eu are 1300 feet above field
elevation, making an Instrument approac s one en | signal .
that tave passed the station, you are to make a rapld descent at 1000 Teet per
Two lﬂi‘ﬂﬂfﬂ! &1 ter Das

ﬂnu Stop your des cent at eet. above 11eld elevalion.

apr'oach Bpee which Ts ( ) m;h Told a corstant heading, G ) my 2t Tecon—
® apeed, . BOON &8 second hand on the ¢

I8 at the & second mark, begin your descent.®

(1) : Slow Within Limits Fast
AIRSPEED ° |
IN : (
DESCENT
. = s, .
(2) .« - Within Limits Beyond Limits
HEADING
IN .
DESCENT - ( ) ( )
. Heading at start TTo
. of descent
(3) : Above
. ( ) +20 ft. i
BOLDING E—
ALTTTUDE °  Within
) AT *  Iimits ( ) Minimum altitude
MINIMOM °
ALTITUDE * () =20 ft.
* Below
:
(L) : Applied power /7 Before 115 seconds elapsed time
ACQJRACY for pull-up:
oF . [/ Betwden 115-125 seconds elapsed time
TIMING | [/ After 125 seconds elapsed time
(5) . Prescribed powar
SE B ° sottii ares ] Correct settings Incorrect
PONER  ° ( ) in. & ( ) rpm /7 7
(6) . Slow Within Limits. Fast
ATRSFEED * -
s - Cly oy oy
LB * —_—
. -10  Recommnendsd «10

mph  Climb Speed  mph

TR o
T -Fi'*‘ﬁﬂ-‘f;ié‘"?

WL L

kY
[P



~ - &lle
MANUAL LOOQOQP ORIENTATION

AND TRACKING

Be sure that examinee is disoriented. If he is not, take over long enough to do so.
Fave him take over when you are somewhere within 10 mimtes from the station. Then
TELL EXAMJNEE: mUse the manual loop to locaie your position relative to { )
radio station. When you have done this, calculate how far you are from the station
in minutes and tell me, Then lmmedlately track {o the statlion using only the mahual
Toop, Haintain a comstant altiliude throughoul.™

(1) : Tuned for good Did not tune for
TUNING . mall width good mull width
FOR NULL 7 7
- m('i‘-?‘.DGE Demonstrated adequate Demonsgtrated inadequate
OF AL knowledge of procedure knowledge of procedure
IOOF ]
PROCEDURE 7 X 7
(3 Above
(L) +50 ft.
ALTITUDE
DURING 'm‘i;‘ ( ) Altitude at start
ORIENTATION Limi 5 of orientatiom
- 0 ftu
Below ("""—"—)
(L) F111 in ( ) sec, ( min. sec. ) { min, sec.)
at start: Exaninee's ~ Time at atart “Te at crossing
ACCURACY «  estimate of tracking station
OF ESTIMATE

[ ]
L)
OF TIME TO . |Examinee was Over
STATION «|accurate within: 30 sec. 60 sec. 90 ssc. 120 sec. 120 sec.

L] A S S [ A Jav
—M"“-‘-—-—-———DD Held track well

(5)

_____ U JEorr%ggi_ but clese

—

ACCURACY

TRACKING

/7 touldn't track at all

(6
RECOGRITION
OF STATION

Recognlized when station paased Did not recognize when station passed

7 7

COBBIENTS




ADF APPROACH WITH ERNOLNER FAILURE

" When the examinee has crossed the atation after tracking with manual loop, TELL m

*:.{;
 Jqiad
t

%

" "Now turn on your ADF equipment and make a standard instrument approach u% % the -
rom the

ADF, A% some time during the maneuver I will cul an engine, %g‘_gin the

station and descend at a constant airspeed of ( Y mph. en you reach youwr mini-

fum altitude stop your descent and prepars Tor lae.n.'.ﬁl:m-aut. Tanding."?

(1) * Outbound Inbound
e T e = el E E Held track well
ACCURACY . /'x
- .- - e - = - Erratic, but cl
4
OUTBOUND . . - ,.—..-_’_'_"_ ______ -- [7 [7 Drifted off tracks
. made no correqticns
AND .
. If plus
INBOUND . - E orratfd off
. /[—7 Couldn't track at all
(2)
HITTING
TRACK AFTER

PROCEDURE

:

(3)
TRACKING Check one of the /[ /'s under "Inbound* in Item (1)
INBOUND
(L) . Slow Within Iimits Fast
AIRSPEED -
ON LETDONWN - { ) ( )
FROM STATION. : =10 mph ( ) +10 mph
. Recommnen
. Engine-out Approach Speed
(5) ¢S T S —» /] Held track well
D Erratic, but close
to track
- T e e e e e e m e e Drifted off track
!'IETgD Pt 7 no corrections -
P
ol EEEEE LR - (7 Deiilgd oft track pisa
o [~/ Couldn't track at &1l

Gagh o BT
TR

1 .ﬂ.;sm“s
H.wf"i-f -

B WL A

L e

e

Vol

<o

o L
)
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ENGINE-QUT LANDING

When the examinee is ready, TELL EXAMINEE: "Make an engins—out landing.®

(1) ’ Kept plane coordinated Did riot kee
. P Plane.
GCﬂRDOD!gATIUN, by trimming or holding’ - coordinated
APPROAGH _° LT 7
) | /7 Toostesp [ 7 Normal [ 7 Too flat /7 Erratic
oamE & - | -,
¢ \\ \
ANGIE ~ See——
. \\\\ S - \\\
3 - ~ -~ o -‘h —— ey ok T

(3)
ALICHMENT

3

— D Fept within
---------------------- wi of runway

WITH ‘
mAY [ -;;/:‘-——— ——————
e . e e Went be ond
_ i) L P N rurnmwey
(L) y Slow Within Limits Fast
" OVER-THE=~ :
TENCE - () R
AIRSFEED . - ( ) — (o
: . mph Recammended mph
: tover-the-Fence" Speed
(5) : m /7 Begins too soon, foo high
. /7 Begins at normal height
BEGINNING
FLARE~OUT ° k"? /~7 Begina too late, too low
. | L
(6) : ; [N
. Sy yas ’ Lo . 4
. 1 . 1
1 i
TOU(H~-DOWN - ! |
- [T v v [T | (7
‘Needed power Touched down Touched down Made go-around
‘from bad engine in first third Ybeyond first because of overw
:to make runway third shooting )
Cm .
LADING /7 smooth {7 Somewhat hard /~7 Very hard

COMMENTS



CROSSWIND TAKEOFF AND

ENGINE FAILURE AFTER TAKEOFF

Selact a runway which is at least 30° from the direction of the winde. TELL EXAMINEE:
nobtain clearance from the tower to. take off on rammy No. ( ). At some tTime

aftor takeofl I will cut an engine., Afler completing the Procedure, bring the bad

engine back, 1hen make an approach Ior 1anding on Lhis Same rummyet

(1)

: Straight e e e e = e e e et e e
HEADING °
m -
ROLL  ° Va.rieilhaading +
2
LENGTH *
oF 7 . v
ROLL . Pulled plane off Correct .. Held plane on
. too soon and at ground tco long
. too low airspeed .
(3) :
. Followsd prescribed - Did not follow
?ﬁ%ﬁg . U procedure g presceribed procedure
Gogll%TION :
IE [ ]
. Recognized Slow to Demonstrated confusion
aF C7 immediately E recognize D of good and bad engine
BA;} ENGIKE *
(5) : Had this speed when engine
GETTING ° was cut and stayed there or abqvo
. Recommended . -
ENGINE-OUT * Engine-out Climb /7 Got this speed as quickly as possible
. Speed for Planes
B * ( } mph /7 Did not get this speed quickly enmough
. Went below this speed after
SP]-_ED . engine was cut
(6) .
S I - Fair
HEADIRG .« —_ _ | S ———m - - [T PaEnt path
o : - — T '+ -
CIm . —_---—.-“—‘::—-‘—h___ fotO
. | —~ - Deithorsids
: B e |
COMMENTS



L. . . . 18,

APPROACH UNDER :

SIMULATED kOO AND 1 CONDITIOEKS
(CONTACT )

After examinee has brought the bad engine back in, TELL EXAMINEE: "Drop down to an
altitude of 100 ft. above field elevation. Make a straight-ln approach {0 the -
T ¥ rurway, holding this altitude, You &re to assume there 1s & LOU foot cecil-

Tng and one mile visibllity. When we get within one mile ol ths Ile

o you. A%t thal iime you are to assume you have been Instructed not to land atral
ahead but to circle the Ileld and make another approach Lo Wils same I'UIMay. JOur
task 18 to circle back in such a way that you always siay within one mile of the field,
" 30 _you can keep i1t In sight. ATso you are to get no higher than LOO I't. and no iower

than t., until you begin your Iinal approach, 8c you can keep below the celling."
w .
REMATNING
WITHIN Remained 1 mile
WITIN [7 + Rpsingd mtdn [7 Mot 2epodt
OF FIELD . :
(2) : Well planned pattern Poorly planned pattern
. without necessity of neceasitating excessively steep
AD??%CF . [/ excessively steep turns 7 turns or going beyond
: ]l mile from field
(3) . Above
: ' { ) 40O ft. above field elevation
MATNTAINING . Within
ALTITUDE . Iimits
: - ( ) 350 ft. above field elsvation
ow -
(k) - 7 Too stesp [ 7 Normal /"7 Too flat [~ 7 Erratic
. &
AFPROAXH .
TO .
RUMGAY . A - =
(%) . Slow Within Limits Fast
nOVER-THE- | '
AI;II;!:SPEED ) (m) ( [ ) (m)
L ] - +
* Becommended
. "Over-the~Fence® Speed
© . , -
R L .t H 7
TOUH i I
DONN .l 7 } g g
* Touched dowm  Touched down Made go around
’ « in firset third be{ggd firat because of
. th overshooting

COMMENTS



a Ay

'LLS APPROATE

STy
ke

'Have the examinee make a normal takeoff in preparatiocn for an IS .t_ppmda. TELL
EXAMINEE: "Tske off and climb to the prescribed altitude for ba ing an Approach.
Use the prescribed procedure for this station holding a constani alrspeed of ( Y mph.

ATter you reach your minimum altitude go on contact and make a cross
Twway Noe (. JoP , L

Choose a runway which iz at least 30° from the directlon of the wind for the cross-wind
lgnding,

(1 :
. Accomplished Accomplished
mm—aﬁma : /] correctly {7 incorrectly /7 Vot accomplished 1
(2) * {" ,:
EITTING £
LOCALIZER | 4 '
AFTER . i i
PROCEDURE + -+
TURN *
< [7 Yed locallver [ 7 overshot localizer [/ Undershot localizer .
() . Slow Within limits Fast '
AIRSPEED . : :
DURING .
APPRCACH ( ) | ( ) i
. =I0mph ) *I0mph £
. Recommended
v I1S Approach Speed -
(L) e e — = ~ = }
.--M-ngﬂddpath“u :
. XK .
MAINTAINTNG o = = /= = = Sl T Do e E %rorapgﬁ, but clese
LoGLIzER | - ;
.::—--::::::::::===------ s
oamt */ L7 oft to side
e SCTIIZIzzzzzznww=<2 /77 0ff to side plus
. X erratic :
s) ‘
. = /7 Held path well ;
MATNTATNING .
tic, but cl
. ({7 Eratig, but close
GLIDE .
PATH . __ [7 Bifher above or

T Tt~ - U Eﬁ:rpﬁlw:rroitic

(6) : Above . COMMENTS ;
ALTITUDE | . 4hin ( ) ot
OVER ' ¢ y Prescribed
BOUNDARY ts Altitude R
WARkER °©  Ldnd R
. ( ) =20f't. 7 - A




T
CROSS-WIND LANDING

When exsminee has reached minimum altitude after I1S approach, TELL EXAMINEE: "Now
make & cross-wind landing on rumway No. ( Yot

(1) . Slow Within LimSts Fast
"OVER~THE~ ° '
FENCE" . |
AIRSPEED - ( ) ) ( )
. =5 mph Recommendsd +- mph
: _"Qver-the-Fence" Jpmad
T G = ——
ALIGNMENT o = = = = = ;- - - m e - ——m-— == . of rumay
WITH RUNWAY .
R FIHAL ¢ o o e oo e e €™ e =D
- pid
APFROAGT .+ o4 x| 7 vedn w3
(3) .
. Z / Begins too soon, too high
smEG . @y ’
FLAREOUT . 0 - /~7 Begins at normal height
LEVEEI:‘OUT ) /7 Begins too lats, too low
(L) ‘ Too tail-high Normal Too tail-low .
R 7 7
AT :
R N — B

(5) .
CRAB HEFOIE . No crab ~=- Bk L
(6) .

R Plane was not drifti Flane was drifti
ALIGHMENT {7 when wheels hit & [T when wheels hit =

ABOVE RUNWAY-
(7 ’ :
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HEADIRG . ’
ON .
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- /7 Rolled to side
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FILL IN AFTER THE FLIGHT

Name of examinee!

Examines is: Employsd by an airline:

{Name of Airline)

Not employed by airline
Check-pilots: #1 — {d
(Name ) ' oy
#2 4
(Neme ) =
Check~pilot #1 is) Alrline check-pilot:
(Name of Ajirline}
CAA Inspector ) i
Check-pilot #2 is: Airline check-pilot:
(Name of Airline) :
CAA Inspector
Flight=check sdministerad at:
(City) (State) =
Flane in which flight-check was givent
- L
Length of time taken for flight-check: B
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APPENDIX Y s
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i
TABLE 22 28 Jano L9 . 4
- i
FBSULTS UF ITEM AMALYSIS OF THE SECOND TRYOUT OF THE FLIGHT-CEECK. Y
(CAA Examiners, Oklshoma City, December 1948) | o
The scores of two groups of examinees provided ths besic data for this table. The A
first group consisted of the 7 examinees wrose over—-all scores on the flight-

N
check showed them to bs in the upper 27% of the total group, and the second growp .. k)
was made up of those pllots in the lower 27%. Each pilot was observed by fowr o
differsnt check pilots. Since there were 7 pilots in each group, 28 scores wers
available on each item for each group. The data that make up the table show the
percent of these 28 scores which were unfavorable on each item for both the upper
ard lower groups.
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Paroent of 28 Scores That RRE |

Maneuver and Item Were Unfavorable g
1. PREPARATION POR FLIGHT - 5
(1) Comprehension of Weather Map 3.5 3.5 L8

(2) Apalysis of Sequence Reporta 0 3.5 ET

EB) Use of Pilot Reports 0 o

li) Use of Forecasts 0 3.5 '-'?‘-éz.

(5) Analysis of Winds Aloft 3.5 0 ik
{1) Use of Reports of Airport Conditions 3.5 0 3‘

(2) Use of Heports of Airways Facilitiee 0 3.5 ?‘Q

(1) Preparation of Flight Plan 0 0 %

(2) Chack on Airplane 0 v} ﬂ

33

2. EQUIPMENT FAMILIARIZATION CHECK . | ]
(1) Famillarity Shown on Outside Inapection 0 0 o

(2) Fanililrity Showp on Inside Inspection 0 3,5 j:

3. COCKPTT FAMILIARIZATION GHECK o
(1) Time to Complete Items . 3.5 D395 T

(2) Mmber of Items Correct 3.5 25.0 e

' i

ko STARTING PHOCEDURE iy
(1) Use of Pre-Starting Checklist 0 0 e

{2) Completeness of Fre-Checking Checklist 3.5 10.5 -

{3) Manmsr of Checking 3.5 14.25 iR

L) Starting Procedure 0 10,75 i

(5; Handling of Enginea ' 7.0 10,75 i

{6) Tuning and Checking Radio 3.5 21.5 L
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Use of Alleron in Recovery

5, T R g Syl s o
..13};...
- Mapeuver and Item Upper Lower
5. TAXIING
(1) Clearance to Taxi 0 0
(2) Speed of Texiing 0 7
3) Application of Brakes 3.5 0
(L) Uee cof Brake 14.25 18
(5) Attention and Alertness " 308 3.5
- {6) Use of Throttles 10,5 21,5
(7) Caution 0 7
(8) Check of Flight Instruments 10:5 39525
6., BEF(RE TAKEOFF PROCEDUKES
(1) Positioning Plane for Run-up 0 7
{2) Check of Englne Instruments During Run-up 7 7
(3) Check of Instrumsnts During Run-up 35 17.7%
(,)] Handling of Engines in Run-up 0 7
(S} Pre-Takeoff Check 7 21.5
{6) Manrcr of Executing Pre-Takeof{ Check 0 2°
7. INSTRUMENT TAKLOFF
" (1) Power Application 0 . 28.75
{2) Heading on Roil 1L.25 1675
(3] Attitude st End of Boll 3-5 39-25
(L4) Flight Path Just After Becoming Airborne 3.5 i
{5) Airspeed in Climb 7 L3
(6) Heading in Climb 10,75 - 2B.75
{7) Theck-Pilot Assistance 3.5 - 32.%
B. JINTERCEPTING A PREDETERMIN-D TRACK AND TRACKING
AWAY FROM STATION IN CLINB
(1) Setting Gyro or Aziguth 3.5 3.5
{2) Directlon of Turn to Imtercept Track 0 3.5
(3) Interception Angle 3.5 10.75
{ly) Leoading Track at Interception 32.2% 51.75
(S) Accuracy of Tracking 0 0
{6) Airspeed Lin Climb 1h4.25 17.75
9. MINIMUM SPEED MANEUVERING AND APPROACH TO STALL
Airspeed During Mansuvering 3.5 28.5
Altitude During Maneuvering s 5L.75 59
Attitude During Approcach to Stall - B P 1, .25
Recognition of Stalling Point .25 3.5
Recovery 0 10.5
Power in Recovery 7 18
o 7

-
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Maneuver and Item Upper Lower *‘ {
10. STEEP TURNS WITH ENGINE FATLURE(S) | 3
(1) Holding Altitude in Twrns 6l;.25 1 - X
{2) Constancy of Degree of Bank . 18 32,5 i
{3) Speed of Recovery After Engine Failure 3.5 1k.25
(L) Engine-Out Procedure 7 36 S
(5) Altitude During Engine-Out Procedure 28.75 2§ “
11. BAPID DESCENT AND PULL-UP ‘ o
{1) Adirspeed in Descent 0 28.5 é
(2) Heading in Descent 125 .25
(3) Holding Altitude at Mimaimum Altitude 32.5 73.25
{L4) Accuracy of Timing .25 10.5 A
(5) Use of Power 3.5 2.75 %
(6) Airspeed in Climbd 0 35.75 }
: 'y
12.. MANUAL LOOP ORTENTATION &ND TRACKING - ';'
(1) Tuning for Kull T Q.5 | ::
(?) Kaowledge of Manual Locp Fr<cedure 0 .25 i
(3) Altitude During Ordentation 50 73 2
(L) Accuracy of Letimate of Time to Station £0.5 57.5 ,;
{5) Aceuracy of Trackirg 3.5 .5 . in
{(6) Recognition cf Station 0 7 ' i:'
_ oA
13, ADF APPROACH WITH ENGIN: FAILURE ;ﬁ;‘
(la) Accuracy of Tracking Uutbourd 7 17.75 h:
(1b) Aceuwracy of Tracklig Trbound .25 ln.2s
(2) Hitting Treck after Prooedure Turn 25. 68. s
‘i) Airspeed on Letdown {rcm Stution 1h.25 80.25 . 'ia
(5) Tracking from Station to Fiela 1}.25 28.75 .-
" 4. ENGINE-OUT LANDING 04
(1) Cocrdination on Approach 0
(3) Aligment with Rmmwy 7-
(L) TrOver-the~fance” Airspeed 7-
(5) Beginning Flere-Out 3.5
(6) Touch-Down 14.25
{7) Landing 25,25
15, CROSSWIND TAKEOFF AlD ENGINE FATLURE AFTER TAXEOFF
(1) Heading on Roll Ta
(2) Length of Roll T
(3 ; Engine~out Procedure 0
r (L} Recogmition of Bad Engine 0
(5) GCetting Engine-out Climb Speed 0
(6) Heading in Climb 0
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16. APPROACH UNDER SIMULATED LOO AND 1
CONDITIONS (CONTACT)
(1) Remaining within 1 Mile of Fisld -0 .25
(2) Adequacy of Pattern 3.5 10,75
(3) Maintaiming Altitude 21.5 39.5
(hg Approach to Rumay 7-0 35.75
(5) "Ovar-the-fence® Airspeed 0 53.5
(6) Tonch-Down n.25 25.
17. I1S AFPROACH .
(1) Pre-landing Check 3.9 0.
(2) Hitting Localizer after Procedure Tum 39.5 39.5
(3} Airspeed During Approach 17.75 25,
(k) Maintaining Localizer Path 0 7-
(5) Maintaining Glide Path 7. 39.5
18. CROSS-WIND LANDING
(1; "Over-the-fence" Airspeed : 0 39.5
(2) Aligment with Rirway on Final Approach 1Q.5 25.
(3) Starting Flareout or Level-out 0 28.75
(L) Attitude a2t Touch-down 3.5 7
&5) Taking Off Crab Cefors Touch-down 0 a.7s
6) Aligmment Above Rurvay 7. a1.5
(7) Heading on Roll 7 .
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