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Dear Dr. Brimhall: f
'35;&‘

The attached report, entitied The Airline Pilot: A Survey of the Critical E
Requirementa of his Job and of I1iot Evalustion and Selection Procedurss, by +
Thomas Gordon, is submitted by the Committee on Aviation Psychology with the |
recomrendation that it be included in the series of Technical Repcrts of the S
Divieien of Research, Civil Aeropautice Administration. 3
4

The investigation described in this report represents definite progress in g

the direction of increasing alr safety, since it provides information concern- : ;;;*
ing the nature of flight sltuations and flight equipment, and the characteristice . a%
of pilots which contribute towards unsafs flying. The continued occurrence.of T
airiine accidents underlinea the necessity for conducting this type of research - 15{
and .the importance of complete cooperation of pilote, company and union officiale, ; %ﬁﬂ‘:
and the persounel of the Civil Aeronautics Administration in the conduct of such’ L
research. The survey described in the report has established the basls for the L
next 8tep which calls for the development of improved practical procediures for g
the examination of flight proficiency of eirline pilots. i
,Ee;

Cordially ycurs, o

=

' ol

Morria 8. Viteles, Chairmen %ﬂ

: Committee on Aviation Peychology o

MOV Katlonal Research Councll g;
i
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EDITORTIAL FOREWORD

At the request of the Civil Aercmautice Administration, the Katicnal
Research Council Committoe on Aviation Paychology ie conducting an investi-
gatlon deslgned to reveal the critical requirsments of the Job of airline
Pllot, with particular reference to those aspects of pllot performance which
may contridbute to accldente during flight, and with the view of developing

improved practical procedurea for upgrading, selection, and certification of
airline pllote.

The first phase of thisg investigatiom, involving an anelysis of CAA rec-
ords on eirline transport pilots, was described in a report entitled "Analysis

of CAA Records on Airline Trensport Pllots,” ty B. O. Preston, published ms Report.

No. 72, Division of Research, Civil Aercnautlices Administration.

The second step in this investigation has included interviews with pilots,
CAA inspectors, and compeny check flight peraonnel, &s well as an examipation
of airline company persormel records. This survey throws consliderable light -
upon critical situations in which airline pllo.s become involved; pilot cher-
acteristics; operating conditions; asspects cf equipment design; and other fac-
tors which appear %¢ centribute to accidentis during flight,
. {

The results of this analysis eupport the opinion that the dmprovement of
practical flight teat procedurss for swvaluating pilot proficiloncy represents
a pramising approach towarde increasing flying safety. During the past few
months progress hag been made in Initiating the next phase of the research
program, which 1s concerned with the developnent. of more objJectlve and more
adequately standardized flight teet procedures for checking flight proflciency
of alr transport pilota. Steps have been teken to enlist the active support
and intereat of the Alr Lins Pilots Association as well as of individual com-
panies 1in order to make use of the wealth of practical experlence and practical
Judgment which the representatives of such orgenlzations can supply-

The rssearch program described in this report was conducted by the American

Instltute for Besearch under the general dlrection of Dr. Johd C. Fianagen and
under the immediate supsrvision of Thomas Gordon. Detpiled acknowledgments to
many Individuals and organizationes who cooperated in the project are fourd on

pages v and vl of thia report.

Morris 8§, Viteles, Chairmen

November &, 1947 Committed on Aviaticn Psychology
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' SUMMARY

This atudy was undertaken for theo purpose of making a ocomprehensive
survey of present procedures for evaluating the airline pllot and idemti-
fying the critical requirementa of his job, The principal objectives of
the study were to obtain informetion concerning the critical requirements
of the airline pilot‘e jJob, the methods of selecting airline pllote, the
mothods of ovaluating alrline pllots, the eritloal situations in airline
flying and their causes, and pilet fatigne.

Varlous sources of information were utilized in making this survey.
These Included interviews with alrline pilota, Civil Aeronsutics Adminis-
tretion Inspeotors and airline company check-pilots. Information wes alsc
obtalned from the Civil Aeronautles Board records of alrline acolidents,
and from a study of airline company persomnel files.

In arriving at the critical requirements of the job of airline pilot,
content analyses were made of all oritical incidents reported by pllots,
inspectors and check-pilots in the interviews and of the airline mccidents .
obtalned from the Civil Aeronsuties Board records. These analysss pro-
duced 787 examples of pilot behavior, which were grouped into 21 different
Job components. The most ¢ritical component of the pilot's job, as de~
termined from all sourses, is thet involving the skills of eatablishing and

- maintaining a proper angle of glide, rate of descent and spsed of glide on
the approach. Failure to perform this part of the job adequately was found
to result in three times as many accidents as does fallure to perform eny
other part of the job. The next most oritical component is that involving
the operation of controls and switches. BErrors in this oomponent cocntribute
to near-accldents with & high frequeney, Ravigating and orlsnting proved teo
be the third most oritical component of the pilot¥s Job,

In order to determine if airline company selection requirements for pilot
applicants were .critical requirements, matched groups of applicants who were
later eliminated and applicants who successfully completed tralning were com-
pared as to age, education ernd flying houra gt time of employment, as to
scores on standardized intelligsnse and personality tests and as to perform- -
ance in ground and flying traeining. Data from this comparison suggest that
present airline company selection requirements mre not oritiocal requirements,
inasmuch as in general they do not predict later succeas or failure during
traini;g, Achlevement on flight cheokas, however, doss predioct later succsss
or fallure.

Other evidence as to tha components of the pilotis job which are critical
was obtained from content anglyses of the opinions of Civil Aercnautics Ad-
ministration Inspectors and company check pilots and from an analysis of un-
favorable commente made by captaina on the flight performance of the eliminated

group of trainees. There is some evidence that Civil Aeronautics Administration . ﬁ?iv

Inspectors, oheck-pilots and oaptains put greater emphasis upon components of
the Job which seldom ocontribute to eritical aituationa aotually experlenced
by airlipne pllots. -
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. In order to view the critiocal requirements of the airline pilot's job . .
in relation to other feotors contributing to the Aifficulty of the job,
data were oolleoted whioh, Dear on the problem of what factors outside of
the pllot contribute to critical situations. In the majority of situations
made critical by some unsufe eondition, weather was a contributing fastor.
Unsafe conditions of the airplane and of airports contributed to the next
bighest number of eritioal situations. A content analysis of 1,241 com- ;
nments as to oauses of unssfe airline flying revealed that pilots, inspectoras s
and check-pilots feel thei inadequate comaunication end navigational equlp~
ment, unsafe oonditions o' airports, wnpafs conditions of airoraft, compsny
policles and procedures and CAA and CAB polioles and proecsdurss are the
Boat’ important factors contributing to unsafe alrline flying, -

Although orly limitsd infermation was obtained on pilot fatlgus, there
is evidence that pilot fatigue may sffect pilot behavior in alwmost all of
the components of his jub and in almost all pheses and sonditions of flight,
Additional studies of thias aspeoct of ‘the pilot'!s job are needed, using larier
samplee of pilots and more refinsd resesrch techniques. ~ :

This survey provides a foundation upon which to develop improved se-
lection; more appropriate training and more objestive evalustions of airline -
pilots, The lmowledgs of what the oriticel regquiremsnts of the job are is )
of great potential valus for further work in improving these three areas, \
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THE AIHLIH! PILOT: A SURVEY OF THE CRITICAL REQUIREIEETQ OF HIS JOB
AND OF PILOT EVALUATICON AND BE'LEC'I‘IO!i PROCEDUREE :

INTRODUCTION

At the request of the Committes on Aviation Psychology of the Natlonal
Research Council, the American Inatitute for Research has conducted an ex-
tensive survey of procedures for evaluating the airline pilot and the re-
quirements of his job, The funds for this projest were supplied to the
Rational Research Gouncll by the Civil Aeronautics Administration,

The first objective of the study was to survey mll of the lmportent
sources of information pertaining to the requirements for the job of the
effective airline pilot. The study was intended as a preliminary job-
analysis of the position of airline pilot, with specisl esphasis upon de-
termining the moet critical requirements of the Job. By oritical requirements
is meant those specific skilla, information, aptitudes and personslity traits
wbich charaoterize the safe and effective airline pilot. The survey was sn

attempt to supply a partial answer to the question, "What does 1t take to be
8 d affeotive girll 1ot?"

4 second gbjective of the stﬁdy was to survey sources of information
pertaining to present methods of selecting alrline pllots. Thle aspect of
the projeot wap 1ntended to provide a partial anawer 1o the qusation, “Are

psent f pel . 8irline Y 8 gdeaugte from ;12 ! '

A third objective of the atudy was to survey sources of information per-
taining to present methode of eveluating airline pllots, with special emphsals
on the present ilnstrument ohsck, In this eapect of the study, the maln souroces
of informetion pertaining to methods of evaluetion wers the attitudes and
opinions of plilots themeelves including those pllots whose Jjob it ls to evaluate
airline pilots, Thlas aspect of the study wae intended to throw light on the

question, "How gould present methods of evaluation be imprgved?™

A fourth objective of the study was to survey sources of information per-
taining to the conditions and factors which contribute to waking the pilot’e
job more diffieult and hence meke alrline flying less ssfe, The purpdse of
thie aspeot of ihe etudy wsa to provide a partial enawer to the question, "Rhat
are the factors whioh produce oritisal eituations in airline flving snd whst 1ig
the ngture of guch erition) situgtions?”

A fifth cbjective of the siudy was to survey airline pliots for the pﬁr—
pose of obtaining informastlon periaining to the oausee of pllot fatigues and
the way in which fatigue affects the performance of the pilot.

This survey, then, was initleted for the purpose of obtaining information
in thess five srean:

1. The oritical regquirements of the job Bf alvliine pllot
2. The methods of melsating airline pllots
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. 3, The methods of sveluating sirllas pilots
* 4a The oritloeal situations ip airline flying =nd thelr cauass
5. Pilot fatigue

YETHOL AND PROCEDURE
Geperas Plan of Project
The plans for the purvey oslled for obtaining informatlon from five
prinoipal aources. First, an examination was made of the pllot reocrds of
the Civil Aeronautics idministration. This study was conceived as somewhat

separate from the one harein desoribed, snd ite wmethods and resulis have been
described in a separate report. : The socond source of information was an ex-

" tenaive program of interviews with airline pilots. A third source of informa-

tion was intsrviswe 7ith pilote responsihls for the evaluation of the flight
performaine of airline pllots -~ Clvi] Aercnautica administration Alr Carrier
Inspeators and alrline company ohesk pllota. A fourth source was airline
acoident rsports kept on file by the Civil Aeronavtics Board, The fifth and
final eourdce was certein information in sirline company personnel files on

- pilots who had been eliminsted by the company and on_pilots who had succese-.

fully oompleted thelr training for the job of airlins pilet.

Originally it was intended that information be solicited from comirol
tower operators end superviaors of pllot trailning and compsny operaticor. A
preliminary investigation and some try-out interviews with s small number of
sontrol tower operutors indicated that this was not a promising sourcs of
information pertaining to the jfocb of ths airline pilot, It had been the -
opinion of the preeident of the Air Line PYlois Assoclation that thie was not
a promising source of Information. Contatts were mads, however, with ths
supervisora of pilot training and company procedures, but they were primarily
for the purpose of explaining ths projest and obtaining their peralgsion %o
1ntarviau their pilots and exgmine their personnel files.

i1t was originally intended {hat the survey ba conducted over a four-
months period. This was later extended toc a six~months period -- March, 1947,
through August, 1947. An initial period of approximstely one wonth was used
as a try-out perlod during whioch proposed proceduras were field tested.
Preliminacry interviews, some electrically recorded, were cpnducted with air-
line plilotas, control tower operators and GCivil Aercnsutics Administration Alr

Ta
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Carrier Inspeotors. A preliminary study of the personnel files of one airline
wag made for the purpose of léarning about the nature .of the records end trylng
out msthods and procedures. A preliminary study wes made of the accident reportis
of the Civll Aeronautlics Board after which stendardiszed proooduros were oatdb-
liehed for processing these rscords.

The Pilet Interview Phass

1, Aims. The interviews with airlins pilots wers expected to provide
valuable information which would’assist in accomplishing several of the main -
objectiven of the study. First, it war intended that the interviews with pilots
would be a rich source of information pertaining to the critical requirements of
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the airline pllot, One of the gima, then, was to obtain from the pilotas
themselves examples of actual critical inoidents in their airline flying
experience and their behavior in those situations., The assumption wnder-
lying the "oritical-incident technlque® is that the aritliscal rsguirements
of the superior airline pilot are much more likely to be determined from
an analysis of pilot behavior in gritical situations in airline flylng
rather than in the more commonplace and everyday situations, In other
words, significant differsnces betwesn pilots probably are revealed more
by their differential behavior in coritical situations, sud, contrariwise,
saaller differences are revealed in normel, umeventful situstions, A
seoond purpose of the pilot interview was to obtain the opinions and
sttitudes of airline pllots towards present methods of evaluation and to
obtain their suggestions for improving them. Thirdly, 1t was hoped that
in an interview pilots would express their oplnions as to what faotors or
oonditions contribute to making the pilot's job more difficult and, henoe,
make airline flying less safe. Finally, the interview was used to obtain
infornation aining to pilot fatigue.

2. Suastions and Forms. Oh the basis of a few praliminary interviews
during which different kinds of questiona wers tested out on several air-

. 1line pilots and Civil Aeronautics Administration Inspectors, the following

nine questions were devised for the standardized ntm.tm with airline
pilotas

: "Probebly all pilots who have flown a lot have done
sonething at one time or ancther that got them into an uncomfort-
able situation or even a near acoident. We would like to get
fron each pilot several exsmples of such things that he has done.
Firest, oould you describes the more recent situation in which you
did something like this and tell me juat what you aid?"®

mmmpm.&gxan- *Well, perhaps you oould recall
the most recent incident whers you obaserved some other pilot de

something that got his in auch a spot.* 5

QUESTIOR #2 {Cantains): "Now, I would like for you to recall the
last time you had to take aver the controls from & ao=-pllot because
You . Telt the sltuation was pretty oritical. Could you desoribe
that situation and tell me Just what the co-pllot 4id or alght have
done if you hadn't taken over?"

{Co-pilotg)s "Now, I would like for you to recall the
last time the captain you were flying with took over the eontrols
from you because he felt the situation was pretty oritical. Could
you desoribe this situation and tell me just what you did or what
he thought you might have done if he hadn't taken over?®

ummnanammmaﬁsmm "Well, then, perhaps
you could tell me about the t time that you felt that the

asituation was so eritlical that you would not have wanted the
avarags co-pilot to fly ths airplane. Could you desoribe that
situation and tell me what unsafe act an average co-pilot night
have done in that situation?®
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WWM&: *Well, then, perhaps
you oould a8 ‘about the last time that you felt that the

situatlion was so eritical that you preferred that the captain fly
the airplams. Could you desoribe that situation and tell me what
you night have done in thet situationt®

t "In sddition to these specifioc incidenta whioch you
have described, we are anxious to get your opinions on ocauses of
unsafe airline flying in geperal. Obvicusly, thers are a great
number of osuses, but I would like to hear what you feel are sons

4 of the most important. What are the important csuses of unsafe
% airline flying?" _ . :

£ w "If you ran an airline and bad the problea of kseping
4 chack on whether oaptains were doing a gocd job, how would you do
S itew

o . . \ ?

S QUESTION #%: ™What characteristics, traits or abilities whioh
it differentiate the good airline ceptain-from the poor are not

-';fa?,-; : . being evaluated sdequately by present methods of evaluation?"

Jé};\.T . -

SO QUESTION #6+ "How would you changé the present instrument cheok
5; ; so. that more of these desirabls characteristiocs, traits, and

S abilities of the good airlime pilot could be evaluated?*

B GUESTION §7¢ "We are slso interested in determining to what.ex-

I tent pilet fatigue may be a factor in‘airline gcoidents. Can you

s recall a situation where fatigue in any way might have contributed

BRI to an agoldent or a near scoldent? Would you desoribe that situation
' snd tell me just what the pilot did as a result of his fatigue?®

Lo t "I would like to get more of your ideas about this
PR problem of fatigue. What causes pllot fatigue for the most part?
e * What are lmportant fatigue-produsing festors in alrline flying?s

w: "Well, I've asked you a lot of questions and you have
; given me some very good ideas. Now, perhaps you have aomething

. further to say on thess probleas which you haven't mentioned alresdy.
If you do, I would like very much toc get scme of your other ideans.”

5, Thess questions wers reproduced on s 8<1/2 by 11 4noh heavy card for use by
s the interviewers during the interviews., Below each question was listed the
. sssential informatiom whioch the interviewer was to obtain by the quesstion.
' The contents of this oard, called the “Interviewsrs' Guids,” are reproduced
. as Appendix 1, In addition to the “Interviewers' (uids,® the interviewers
were given a booklet contalning a fuller sxplsnation of each question, its
- purposs, the informgtion which the queation was intended to elicit and ex-
amples of satisfactory snswers taken from recordsd preliminary interviews,
Comnents as to the adequacy of the interviewera' techniques were added fol-
lowing the sample answers, This booklet, called "Questions for the Airline
Pilet Interview," i» presentsd as Appendix 2.
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Egoh 1znterviewer was given a msnual which contained s deseription of the
projeciy a fesoription of the gencral plan of the interviewing prograsz; an
explanantion of the nature of the type of lnterview desired; comments as to
depireble attituder for a skilled interviewer) e discussion of interviewing
technlquae, such am ways of initisting en interview, introduocing the guestions,
reoponding 1o the interviewss, note-teking and bandling various problema whioh
frequertly srise during an interview; an explsnation of how to arrange the in-
tervievs; and instructions for reporting the interview data in the bocklets

speclally prepared for this purpose. The "Menual for Interviswers® Is pre-
sonted ae Appendix 3,

The fora to be uasad for reporting the information obtained in the pilst
interviews was called the "Pilot Interview Summary Form.* This is presented
as Appendix 4, These forme served the function of having the interview in-
formation reported by all the interviewers in a standardised way, Informe-
tion giver in resporse to each question of the interview was thus rsported

on a page demlignrated for that informstlon., This greatly facilitated the
proceseing of this information,

/

Each Intervievwor was asked to keep a record of every oontact establisbed
with pllots, irdlealing whether or not the pilot was interviewed snd, if not,
ths reason. A form was prepared for thepe records and is presented as Appendix
5o These records provided an indicstion of the mmber of pilats contacted tut
not Interviewed, thus revealing somsthing concerning the representativeness of
the scmple of pllots actually interviewsd. i

In order to accomplisk the objectives of the interview, it was decided to
use a reletively Informal, semi-structured and non-directive interview, Some
struciure wes provided by the standardiszed questions whioch defined ths areas -
in which diacussion was to take place, Nevertheless, interviewera were in-
structed to use technliquas which would encoursge interviewoss to fesl free
to express any attitudes, opinians, or feelinga. An effort was made to foster
in the Interviewora certain basic attitudes which have been found to be de-
sirable in this type of interviewing by such atatements in the manual as:

1. The interviewer should comaider the interviewse as an individual
rather then as a statlastic or as Just another source of data.
Because the interviewse 1p an individvual, hs will have feslings,

" he will want to feel laportsnt;, he will cherish his own ideas
and beliefs, he will defend those ideas if he feels they are °
not acozpted, he willl be vautious and at times even susploious,

2, The interviewer should assume the role of a neutral person. He
has nothing to defend, no preconceived ideas as to what is oor-
rect or incorrect. He is not & judge.

3. The interviewer should take the sttitude that he 1= not the
expert == the expett is the interviewee, It iz the interviewes
who kmows his fiold and the interviewer must rely on the ex-
pertnese of the interviewee in order to obtaln the data for this
study, It 1s a mistake for an interviewer to attempt to show
how much about flying he lmowa, "A 1ittle knowledge is a
dangerous thing® 1s even more appliceble in an interview with
somecne with years of acoummlated knowledge.
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The interviewer should b willing to let the interviewee take the
responsibllity for carrying on the interview, BHis attitude should
be one that says, "Tou know more what to tell me than I do," The
interviewer only decides the area by asking his queetions, then
directs his efforts at snooureging responses to the questions,

Interviewers ware instructed to begin the interview by 1n£orning the pilots
of the following:

1.

2.

3.

e

5,

That the interviswer represents the 4.I.R. which has been
authorlzed by the C.A.A, to carry out this investigation, and
that the projeot has been diecussed with the Alr line Pilots
Association, which has 1nfornad all counell chairmen and officera
of the project.,

That the purpose of the study is to get as complete an under-
standing as poesible of the job of airline pilote in order to
determine what specific qualities and characteristios good air-
line pilots have which differentiate them from poor airline

pilotl.

That such an understanding ie necessgry in order later ta de-
termins fair apd accurete waye of seleoting and certifylng
airline pilots.

That the investigators feel that pllotzs (or CAA exanminere, check-
pilots, eto,) are in an emanent position to give help on thia
probles,

That in this study we are not dealing with the ihdividuel pilot
but only with pllots in general., 65imilarly we are not using
the names of the particular persons contributing their opinions
and ideas to this investigation.

!

Interviewsrs were instructed. to take notes during the interview, teicg
cautioned that when interviewing is done in & fleld with whioh interviewxera
are not too faniliar groses misinterpretations occcur shen intarviaweras take
insufficlent vptes and rely tco heevily on thelr memory. It was suggosted,
too, that interviewsrs obtain some verbatim statements which they felt would
make good examples to inolude in reporte of the program.

kN

Elghteen cities

ware lolootad ar plaoes ror 1ntarvieuing. Ty particular cities wers selsctsd
because of both the avallabllity of pilots and the availability of psychologiste
who oould supervise the program at each locsle, Each supervisor was sssigned a
quota of pilots to be interviewed based upon estimates of the mumbsr of pilots
available in his vity. Cupervieors were asked tq asmme the responsibilisty for
selecting and training interviewers, They were sncouraged, however, to ssloot
pen with experlence in interviewing as well as some famillarity with £1ying,

A large number of the interviewers fulfilled thoae requirements, slthough it
becaze apparent that a few of them lmcked elther sufficlent interviewing skill
or familiarity with pilot Jargon. A sms)ll number of interviewers were ar-pllots.
Aluoet all of the interviewers wvers graduate students in psychology or rslated

i



fielde, Supervisors were ragnecied 4.0 azsariuin that their interviewers became
thoroughly familisr with the inforueilon prepared for them by the central of-
fice ataff and the proceduree fos carrying out the program, Superviaors also
were requested to conduct training ecasicos during whioh thess matters were
discussed. Supervisors were =sied to have eech interviewer conduot an sarly
interview in the presence of either the supervisor or smother interviewsr,
following which each would 111 out an Interview Summary Form indepsndently.

* The two forme were to bs compared, spi the techniques of the interviewer dle-
cugsed, Thess two forme were to Purnish data for a rough cheok on ths re-
1iability with which interview informntion was recorded snd reported. FPlans
were wade to have some of these interviews electirioally recorded, but this was
sads imposaible when the interviewing was prematurely suspended,

Continuous comrunication with supervisors was affected through a series
of frequent memorands from the central office. These served to kesp field
representatives informed us to changes in the procedures and the status of the
project,

Contactewith all of the alrline companiea whose pilots ware to be inter-
viewed were established by central office staff, Supervisors established
contaots with regional or local airline compeny officials befors contacting
their pilots. In moat of the citles, the supervisors also contacted the
local chairmen of tha iir Line Pilots Association. Prior to the initiatiom
of the entire project, the president of the Air lLine Filots Association snd
officers of the Air Transport Asasociation had been informed personally about
the project, its objectives and the manner in which it would be carried om,
Each of these organizations informed its members of the project by letter,
enclosing a copy of a write-up of the proposed projeot.

4e The Date Colleoted. The totad mumber of eirline pllot interviews con-
ducted wes 270, Most of these were with pllots of scheduled domestic airlines,
altbhovgh approximately 257 were with pilota of non«scheduled domestic airlines,
The latter group was included in the sample after interviews with the scheduled
airline pllots were disoontinued aidwsy in the project, pending further clarifi-
cation of the project for the Air Line Pillots Association, Of the total sample
of airline pilots interviewed, 70% were captains and 30% were co-pilota, Fifteen’
interviews were conduoted by two interviewsrs or by a supervisor and an inter-
viewer, each of whom reported the results independently. '

1. Alms. Thia aspect of the project was intended primarily to supply in-
formatlon concerning the critisal requirsments of the effsctive airline pilot,
for 1t was felt that the examiners and company check-pilots were in a position
to furnish specific information about the partioular skills, tralta or oharactsr-
istiocs which they felt differentiated the pllots whom they fail end those whum
they pass on the Inetrument flight check, Purthermore, it was expacted that they
could relate specifio aritiocsl incidents shich they had experienced during flight
cheokes ~- incidents in which tha pilot belng checked behaved in such n way that
a critical sltuation developed., Secandly, it was felt that examiners snd check-
pllots would have valuable commente and suggestions to make concerning the present
mothods of evaluating airline pilots and conducting the flight oheoi,
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2. gueetigns and Forws. On the basis of the preliminary try-out of
different questions with a number of Civil jeronautics Administration Ex-
, aminers (Air Carrier Inspectors), the foliowing six queations were devised
‘for the standardised interview with thls groups

_,
o g
R
. " ".'“‘

t MFirst, ws would like to draw on your expsrliends as a
R theck~pilot ta pet examples of what pliots do on check rides, Would
5 you think baock om the last pilot you failed on a cheak ride and tell
me exactly what he dld shioh csused you do fail him?®

: QUESTION #zr "Now, I would like for you to rescsll the last time you
had to take over the controls from s pilot you were checking because
i you felt the situation was pretty oritical. Could you describe the
£ situation apd tell me just what the pillot did or might have dome if
you hadn’¢ taken over?" ‘ : '
g 3+ "When you check a pilcei, what ars the thinga you par~
ticularly look for which you fesl diffarsntiate a good airline pllot
frem a poor uvne?® . .

IR SR AL e

0 : ®If you ren an airline and had the problem of keeping
check on -whether captains were doing e good job, how would yom do 1t2°

Ve
3

T

0N #5: "What charscteristios, trults or sbilities which differ-
entiate ths good airline captain from the poor mre not being evaluated
sdequately by present methods of evaluatlon?"

LR L

JUESTIOK f6: "How would you change the prasent instrument ohedk sc
that sore of tbese Cesirable charssterisiics, tralts and abillties
of ke good 4irline pllot conld be avaluated?®

A ®Interviswera’ Guide” for uses by the intarviewers during the Geapeny

Creuk- P41t and Civil Asronsutios Lxsziner intarviews was prepared and sent

out tu sa3l interviswar . This s reproduced as Appendix 6. A booklat was

alss preparsd whioh ssplainoed the purpose of #evbh quastion and the type of
informa’ia dsesired Irom each guestion. This booklst, oalled "Quuetiono for

K tha Cpmpany Shezg-Pilot and Civi) Asronautise Exsminer Interviews® 1s reproduced
o _an Appendiy 7. Stanlardissd forms for resording the information obtalnsd from

R ttass Interviews wore prapared,. These wars called “Company Cheolk-Pilot and
Civil Aercnautics Administration Examinsr lntsrview Sunmery Forma," ons of
whioh is reproduved as Appendix £, ‘

5

2 who conducted the pilot interviews cerried oo the Interviews with Civil

i Asronauting Administration Examiners and Covpany Cheok-Pilcote, The superviscrs
T in thoss cities where such intervieweep wsre avallable were fummlshed with cop-

‘ 1es of a cirouler letter aent ovt to all Civi) feronautice Adminiatration Regional
B Administrators by an officisl of the R .sllagior offlces of the Civil Aeronautics
Administration. This letier brlefly explelned the profect and requeated thai the
Rogional Admipistrator notify osch exsuluer {ar iaspector) that he would be in-
terviewsd and requeated that he inatruct ssub to cooperate with the interviewers.

"l}"J
iy . ¢ Fleld. The same interviewers
%



¥o speoial trainirg program for irxterviciers was reqommended, lnassuch
as by the time this aspeot of the projoct was inltiated, the interviewers
slready had received inatruction and experionce in lnterviewing the airline
pilots,

Fourtsen cities were selected for these intsrviews. All of these ocities
were in the group of oitics in which the mirlins pilot interviews ware con-

ducted. This made 1% possible to utilize the same supervisors and interviewers

for both iInterview progrars. The fourteen citlea selected oontained about
thres-fourths of all currently smployed Civii leroneutics Administration Alr
Carrier Inspectors., In gédition, theee clilos contalned the main offices of
almost all scheduled airline companics plus almoet all of the reglonal offices
of these companles., The selection of these ritles made it poesible YTor inter-
viewers to contact a large percentags of the alrline company cheok~pilots.

4. The Data Collegted. The total mumber of Civil Asronautics Adminia-
tration Exsniner Interviews aomducted was 42, Thip represents approximately
two-thirds of all Civil Aeronasutics Administration Air Carrier Inapectors.
The number of Company Cheok-Pilot Interviews oonducted was 16, representing
only a very small percentuge of all company check-pilots, The small sise of

" this sample is due to diacontinuing the interviewing of airline pilots who arw
" members of the Air Line Pilots Associution midway in the project, MNopt chack-

pilots are members of thie association,

The informatlon obteined from the examiners and that obtained from the
gsheok-pilots were processed together inasmuch as both groups are check-pilots,
ons group being employed by the Civil Aeronautics Administratlon, the other by
the airline companies, Consequently, it wes deoided to treat the data from
both groups &s sinllar data. The same initial procedures were employed for
prodessing these dats as for the data from the pilot interviews.

1, pips. It was intended that sm analyseis of the behavior of airline
pllets in situations which resulted in accidenza would be a rich source of
information about the oritical requirsasents of the airline pilot.. Accidents,
being obviqus oritical situations, fraquently ahould reveal the kind of pilot
behavioer which is not desirable on ths pert -f' a safe and effective airline
pilot. Furthermore, accident date should throw light on the conditions and
faotors whioh contribute to undesirasble pilct behavior, For these reasons,
it was deocided to examine recorda of a number of airline sccidents,

2. }Nature of the Recordp. The Civil Aeronautics Board is responsible
for maintaining records of all commercial airliine aeccidents, as well as
private alrcraft scoidents. The plena for the projeot called for an sxamination
of these files for pertinent informetion sbout airlins pilot behavior in
oritical situations. After a preliminary examination of these files it was
deoidesd tc make a more thorough study of the records of all domestic accldents
of the scheduled commeroial alrlines, for the period of 1938 through 1946, ir
whioh the bebeavior of the pilot was judged to bLe a contributing factor in the

l:‘-‘-:‘;-l “‘.Hf: - - r_.r - ,
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sooident, This latter judgment had been made by acoident enslysts of the
Civil Aeronautios Board op esch mocident, and thelr judgment was accepted
as the oriterion for inclusion of an aeccident repart in the sample used in
this study. The following data were extracted from thes acoident reports:
1. Type of plsne .
2. Time of mccident (dsy or night)
3. Flight refersnce (inatrment, contact or simulated instrument)
4, Phase of flight at time of accident
5, Description of the circumstances lesding up to or surrounding the
accident
6. Desoription of the behavior of the pilot prlor to ar during the
acoident
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Bot all of the aocident reports contained all of the above informatiom, although
in general it was poselble to obtain it from most of the reports, Where an ao-
¢ident report contained insufficient data or when it was apparent that not
enough evidence hid been gathered to determine what the role of tho pilot hed
been, such records were not used in this study.

g e

s
-

3. The Dats Collected. A total of 185 domeatio moidonts of scheduled -

- commeroial airline pilots wesre extracted from the Civil Aercrnautics Board flles,
0f these 64 were discarded because of insufficient data or insufficient evidenoce
pertaining to the behavior of the pilot, loaving a total of 121 gaoidente
which were used.

R
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re 1. Alms. A thorough anslysis of the records maintsined by the airline

o companies on thelr pilots was thovght to be another souree of information

i which wonld help aocomplish seversl of the main objectives of the pruject.
First, more cotld be learned sbout the critical requirements of the airline

£ pilot through analysis of reasons for ths elimination of airline pilot trainees
AS and through & comparigén of the records of elimingted and successful airline
pllota. In addition, present wethods of selecting pilot appliicants aould be

w evaluated from the stendpoint of the degrse to which the entablished ccmpany
FEN requirsments for applicants predicted ths euccessful completion of their traine
ing. Finally, present methods of evaluation could be studied from the stand-

£ point of the dsgree to which they differentinted ths superior pilote from

those not as proflolent .

3

2. Pregedures Uged. Ezch airline scampany maintains some kilnd of parsom~

5% nel record for saoh pilot presently employed and for esch piiot hired and sub-

E sequently eliminated. From ore company, permission was obtained to wake a

o preliminary investigation of their files and to carry out a pilot study of the

T materials contained in these racordsz. Froo this study it was lewrned what records
£ were kept and how they were kept. On ihs hLaals of what .wan learned, standardised .

procedures were developed for sxteuding this study to other airlines. A
stendardised form was preyiz 7ed on which the desired coupany file data were to
bte recordsd. This form, called the *Compeny File Report Form," is reproduced

. a8 Appsndix 9. The follewling kinde of information wers extraniad frem the
& fﬂu of sash pilats
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1. Date of birth _

2, Marital status , . -

3. Edupation 4d

4, Date of sxplojment ' W

5. Date of termination (eliminated pilote) e

6, Reasone for teraination (eliminated pilots) o

7. Previous ground treiping B

8. Previocus flyifng hours ‘f-%

9. Boores on stendard tests . ek

10, Scores, ratings and ecmments on achievemont in ground tralping and ui
flight training with the compeny j’*

‘:’J‘;“

The method employed at sach of the companies whose files were exumined was - %

to obtain the racords of a1l pilots eliminated from the compsny during the period 5
between initial hiring and time of checking out as an airline captain., All 2%
pillots elininated in the pest threc to five years wore to be included in the i
sample, This group of eliminated pilots conatituted the experimental group g
(Regroup). Then the filws wers olLiained on a group made up of an equal number B
of pilots presently employsd as co-pllots or captains and matched with the 3
B-group on the basis of approximats dats of employment with the company. These '"fi‘;j'f
pilots constituted the suscessful or the ocontrol group (C-group). The seme in= ..
formation was extracted from the files of both of the groups. The names of the - o
pilets shose records were examined were mot used, and extreme caution was taken VB
to delete any ldentifylng information, All of the work of recording the infor- i
mation from the files was done in the offices of the airlines, and no materials =
were reioved from these offices, fre
ety

3. Dgta Sgllgeted. The records of 432 pilots from five differsnt sirlines ==
were eiasnined and recorded, Of these, 288 were eliminated pilots. Records g;
sould be obtalned for only lil controls. This was dus to the reluctance of T
1local oompany chairmen of the Air Line Pilots Asscciation to having the files e
of presently employed pilots examined by individuals outside of ths dompany R
pending negotlations for further clarification of the project, ;;:
ANALYSIS OF RESULTS T
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Information pertaining to the ¢ritical requirements of the alrline pilot's .
job was obtainsd from the interviewas with pilcots and check-pllots, from the )
analysis of the Civil Aeroniut ics Boerd accident records and from the study

™~

e

of the pilots' personnel files. This Information will be pressnted under
three separate hesdings: (1) oritisal components of the jJob of airline

pllot and oritioal pilot behavior, (2) oritical pilot traits and cbaracter- fie
1stics, and (3) oritical selestion requirements. it
1. 2 b of Afrline Pilot and gal Pile e
#2 of the pilot interview provided specific ex- e
saples of oritiocsl incidents and the behavior of pilots in those situatiops.
The following examples of such oritical incidents will illustrate the kind - i
A

of material obtained frum pilots in response to thess questions;
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*Flying at 6,000 feet between Newark and Pittsburgh in & DC-3A, It
was wintar and there was moderate snow, We were on instruments. The
outside temperature was ~5° C, The manifold pressurs dropped and the
airspeed fell from 160 to 220 M.P,H, We held 120 ¥.P.H, end began
losing altitude. The loft engine got rough and misfired, There was
almost & complete loss of power and we dropped to 4,500 feet. Then
the right engine began to mis{ire, We applied carburetor heat and
alcohol at the same time, We went down to 3,800 feat before we got
enough power to olimb, - Other planes reported moderate carburstor

ice and loss of power, Une of them almost went down, With en outside
temperature of =5° €., we ahould have had carburetor heat on at all
times, The error was in not knowing what should have been done,®

*I was flying & DC~3 and waes making a landing at Grand Island. It
was very gusty end I didn®t have the technique for landing in gusty
conditions., As I was landing I pulled the power off, which I '
shouldn't bave done, In the Army I had expsrience flying B-17's and -
B-29s, which were heavier planes, and you can do this with them
without getting into troubls, 4 gust hit the ship when the power

was off and the wing dropped, We could have groundlooped and almost
aid,*

A total of 519 such incldente was o©o0lleated from the 270 pilot inters
views. A preliminary examination of these incidents revealed a total of 333
whioch patisfied the oriteria establiished for the inclusion of ijncidents in
this study, It was decided that only those incildents would be used which
satisfied the following requirements: (1) they should be situations brought
on wholly or in part by some behavior on the part of the pilot, (2) they .
ehould contain e rather detalled dsscription of the sitvation and ihe ciroum-
stences surrounding the situation, (3) they should be incidents which ococurred
in scheduled or nom=-soheduled airline flyin;, pessengsr or transport operations.
(Izcluded were a very emall mmmber of Alr Traneport Commard and Nevy Air Transe
port Service inocldents irn which either DC-3’s or DC-4's were being flown by
.1:'11“ pilot.a) " )

These incldents were analyzed for the purpose of extraciing the various
kinds of pilot behavior reported in ihe incideuts. The 237 incidents ylelded
401 examples of pilot acts, all of which contributed towards making the inoi~
dents oritioal, “The mannsr 4n whioh the pilot acts were extracted can be 1l-

" -lnstrated on the two sample oritiesl inoldents previcusly given, In ths first

example, the pilot aot contrihuting to the inoldent would bhe "demonstrated lack
of knowledge about thade-icing equipment,® Tn the second incident, it would be
"making a type of landing inappropriate to the type of plane being flown."}

When all of the pilot acts were extractod from the inoidents, 1t was found

" that they could be placed into groups or olusters on the basis of their similar-

ity, These olustera of pilot acts actually defined the various aspects or vom~
ponents of the pilotts job, For exumple, from the orltica’ incldents there wers
extracted four particular kinds of pllot sots which could be grouped together
logloallys (1) oonfused two conmtrols or switches, (2} made lmpropsr sdjustaent
or moved control or switch to wrong position, {3) forgot to opersts a sontrol,
(4) inedvertentlyv operated a cuptrol. This cluater of four differsnt pllot sots

N
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defines a coritical component of the pilot's Job, nsmely, operating the various
handles, knobs, dials, conirole snd ewltches found in the alrplane cockpit,
Just how oritical this component of his job ig ocan be partially deterwined Yy
the frequency with which errore of operating controls and switobes have. con-
tributed 4o critioal eituations in airline flying,

The classification of all the extraoted pllot acte produced 21 such clusters
or groups, ezch of which define a oritical component of the pllot's job. These
21 oritical components are presented in Table 1 in the order of the
with which pllot srrurs in each ¢omponent were reported by airline pilots as
contributing te eriticsl situatibns, Table 1 presents data which indioate how
oritical eaoh of the components of s pilot's job are, based upon the ocontent
snalysis of the eritiocal incidents reported by airline pilota themsslves. A
pimilar content analysis was made of 137 critical incidents reported by Civild
Asronsutics Administration Examinere and Company Check-Pilots in response to
Questions #1 and #2 of their interview. 4 third content analysis was made of
the material extracted from the 121 Civil Aercnautics Board accident reports,
Finally, u conternt analyeis was made of 61 critical incidents reported by alre
line pilots in which pilot fatigus was z contributing faotor., Bach of thess
analyses provides an additionsl indication of how eritical esch ccaponent of the
pilot's job is, Purthermore, they provide an edditional component of the pilot's
Job, The results of thess three analyses are presented in Table 2.

Table 3 shows the oritical components of the pilot's job in the order of
frequensy of pilot scts in each component as determined from the snalysis of the

critioal incidents obtalned from all sources =~ a total of 652 oritical inocidents

in whioh 787 pilot acts were reported. This table, the classification of the

combined data from all sourves, probably gives the best estimate of how oritiul 7

esach component of the airline pilot's job ies.

The apecific pilot acts In eech of the critioal job components provide nd-
ditional Information about the oritical requirements of the job of sirline pilot.
Table 4 presents a breakdown of the Job components into their epeoific pllot ascts
and gives the frequency with which each act was réported in the oritical inei-
dents obtained from pilots and check-pilots, from the acoident reports and from
the fatligue incidents,

Additional information pertaining to oritical behavior of airline pilots
was obtained from a content annlysis of 1,214 unfavorable comments by captains
and check-pilots on the flight performance of 288 eliminated pilots from five
airline companies. These comments were extractod from the records of flight
checks, route chscks and captains'’ routine reports found in the personnel files
of the traipes pilots, A total of 2865 of the 1,21/ commente was related to the
actual behavior of the pllots, Tables 5 shows how thess comments were distributed
and the nsture of the commente. It is apparent that captaine Judge es critical
stme of the sape kinds of behavior as wers found to be oritical in the analywes
of oritiosl incidents. Captaine doc seem, however, to consider "general hlndli.nz
of controla® and "Precislon flying® as more oritical than was shown by the
analyses of critical incidents (Table 4). Furthermore, some kinds of pilot
behavior which seemed most oritical from the analyses of aotual oritlcal inoi-
dents are never commented upon by the airline oaptains, such as "Maintaining
Sefe Alrspeed and Attitude," “Attending, Remaining Alert, NMaintaining Lookout,*
"Egtablishing and Maintalning Angle of Glide, Rate of Descent and Gliding Speed
on Approach and Landing."
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TABLE 1

CRITICAL COMPONENTS OF THE JOB OF THE AIRLINE PILOT ASD THE FREQUENCY
WITH WHICE PILOT ACTS CONTRIBUTING TQ CRITICAL SITUATIONS IN AIRLINE

FLYING WERE REPORTED BY AIRLINE PILOTS IF EACH COMPONENT

Compopenta of the Job

Operating Gontrols and Switches

Easteblishing and Maintaining Alignment with
Runway on Approsch or Takeoff Climb

Navigating end Orienting

Establishing and Mgintaining Angle of Glide, Rate of
Deacent, and Gliding Speed on Approach to Landing

Malmiaining Safs Afrapeed and Attitude, Recovering
from Stalls end Spins '

" Prepering snd Plapning of Flight

Carrying Out Cockpit Prooedures
Resding, Checking and Observing Instruments, Disls and Gauges
Attending, Hamaining slert, Keeping Lookout

Judging Type of Lending or Recovering from Misasd or Poor
Landing

Breaking Angle of (lide on Landing

Obtaining end Utilising Instructions and Information froa
Control Personnel

Yollowing Instrument Flight Procedurss end Observing
Instrument Flight Regulations

Utilising and Applying Besential Pilot Informatiem
Reacting to Umusual or Emergency Situations
Opersting Plane oo Ground

- Bubjecting Plane to Undue Stress

General Handling of Controls
Opersting and Attending to Raedie
Flying with Preoision and Accuracy

' Taking 3afety Preoautions

TOTAL

2%

B R

21
19

10

& oW,

401
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TARLE 2

CRITICAL CQMPONENTE OF THE JCB OF THE AIRLIRE PILOT AS DETERMIRED BY
ARALYSIS OF CRITICAL INCIDERTS REPORTED BY CHECK-PILOTS, ARALYSIS OF
ACCIDENT REPORTS AND ANALYSIS OF IRCIDENTS INVOLVING PILOT FATIGUE

Freguency of Pilot Acta:

Critical Components

Check-Pllots Accldents Fatigue

Uperating Controls and Switches 23 5
Eetabliiehing and Maintaining Alignment with

Runway on Approach or Tekeoff Climt . 3
Navigating and Orienting - ' 19 Y
Establishing and Maintsining Angle of Glide, Rate of k
Descent, and Gliding Epeed on Approsch to landing 11 b7
Malintaining Safe Alrspeed amd Attituds, Recovering

from Stalls and Spins , 18 11
Preparing and Planning of Flight 3 2
Carrying Out Cockpit Procedures ‘ g

Reading, Checking, and Obasrving Instruments, Diala;

and Cauges T 1
Attending, Remeining Alert, Eeeping Lockout 1 ik
Judging Type of landing or Recovering from Misew. ‘

or Poor landing 8 1
Breaking Angle cof Glide on landing 5 1
Gbteaining and Ttillzing Instructions end Information

fran Control Peraonnel 0 3
FPollowing Ingtrument Flight Procedures and (beserving

Inetrument Flight Regulatione 13 5
Utilizing and Applying Essential Pilot Information 18 0
Reactipg to Unusual or Hmergency Situations 7 o
Cperating Flane on Ground i T
Bub Jecting Plane to Undue Stress 7 0
General Handling of Controls 8 0
Operating and Attending <o Badlc G 0
Flying wlth Preclalon end Accuracy 15 0
Taking Sefety Precautiana - -

TOLALS 197 123
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o CRITICAL COMPONENTS OF THE JOB OF AIRLINE PILOT AS DETERMINED FROM ALL SOURCES
: OF CRITICAL INCIDENTS IN WHICH PALOT ACTS WERE CONTRIBUTING FACTORS
Establishing snd Maintaining Angle of Glide, Rate of
. Deacent, and Gliding Speed on Apprcach to Landing 99
Operating Controls end Switohas 92
¥ Havigating snd Orlenting 62
S Naintaining Zafe Airspeed and Attitude, Recovering
* from Stalle and 8pins ‘ 57
. Following Instrument Flight Procsdures and Observing
.- Instrument Flignt Regulations ' 45
1; ‘_ Carrying Out Cockpit Procedures 42
L Establishing and Maintaining Alignment with Runway
¥ on Approach or Takeoff Cliab »
(A Attending. Remaining Alert, Maintaining Lookeut 28
Ut1lising end Applying Resential Pilot Information ”
Reading, Checking and Observing Instruments,
) Diale and Gaugea 2
:f Prepsring and Plamning of Flight- k
¢
Ny Judging Type of Landing or Recovering from Nissed or
L Poor Landing 2
oo Breaking Angle of Glide on Landing n
Obtaining apd Utilising Instruotions and Information
I from Control Persomml ) . 24
Reaoting to Unusual or Emergency Situations 24
co Opsrating Plane on Ground 23
Flying with Precision and Ascurasy 22 .
¢ Operating and Attending to Radio 17 ~
h General Handling of Controls 14
5 Subjeoting Plane to Undue Stress 12
Taking Safety Precautions il
s TOTAL 787



A.

C.

D,

K,

1.
2,

3.
4o

5.

2,
3.
4,
5,

TATIE -4

SPECIFIC PIIOT ACTS CONTRIAUTING TO CRITICAL SITUATIONS IN AIRLINE
FLYING AND THE FLEQUENCY WITH WEICH TdHEY WERE GONTRIBUTING FAGTORS

8 io Pi 2 Frequspgy
SRA : spdir 99
Made approach with iupropcr glide ungle und or
with to> much ailrspesd -- overshot m
Made epproach with improper giide gngls and/br
too little airspeed == undershot 22
pt 92
Forgot to opetrate a control or switsh 41
Confused two controls or switchea ) !
Made improper adjustment or moved control or
switoh to wrong pesition 14
Inadvertently operated a control or switoh 6

d Orl : &2
Beoame disoriented on instrumente
Did not observs or misinterpreted landmarks
Flew incorrest heading to line-up with runway
Flew incorrect heading to interasest, parallel,
or fly down beanm
Flaw inoorrect hesding to reach deetination
Did not make allowances for changs of wind
velooity or direction in navigating
Did not know or keep trank of position on con-
tact £light

w o O \!ms

Allowed slrapeed to drop too .close to stalling speed
or exsouted maneuver at too low an alrapeed

Aspsmumed dangerous attitude or did not corresct
attitude soon enough

Stalled cut in maneuver

Did not recover from stall or near-stall correctly
or socon enough

Allowed plane to go 1lnto spin

e BB OB

k5
Made let-down below minimum altitude or when con-
ditions were below minimme or flew to unsafe al-
titude

Used incorrect orientation, apprcach or let-~down
procsdures (with knowledge of poaition)

Flew partially or entirely contact instead of
entirely instrument

Attempted flight through clouds or overcast omn
conteot clearance

Did not maintain assigned altitude

on v BB
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TABLE 5 {Comt,)

Sueolfic Pilot Agte
¢

Failed to use or incorrectly used cockpit cheoklist

Did not respond, or responded incorrectly to cook~
pit signal or made response to coockpit signal pre-
maturely or when no signal was given

Demonstrated lack of coordination among crew
Exeouted aingle-engine ssquenss incorrectly
Gave incorrect cockpit signal

Did not make oheok on ice with flashlight

1.
2,

Drifted aor falled to align with rumway on ap~
proach, during round~out, or on takeaff olimb
Used incorreoct method or poor technique to ocore
rect for drift on approach, round-out, or
takeoff olimd

1, Did not o!ur area or obssrve collision object

2,

3
4.

D14 not see sdge of runway or taxi strip or
obn:rn holes in runway

Let attention lapse, fell asleep
Did not observe wind tee

1- Jaoked knowledge of navigational techniques
laoksd knowledge of equipment of airplane
Hisjudged weather oconditions

Lacked imowledge of route, facilities, naviga-
tional eids, airport charscteristics

Lacked knowledge of procedures, .rules

39
&e

5.

2,
2
4s

1.
2.
3.

4o
5

!J gﬂ not observe readings of instruments or took

eyes off instruments

D4 not oross=chetk one instrument with another
Confused two instruments

Nigread instrument

Planned flight or made flight despite knowledge
of unsafe comditions

Did not carry out netssaary inspections or learn
of condltion of alrplane and equipment

Did not file or filed incorrest flight plan

Did rot obtaln sufficient weathsr information
Did not obtain sufficient information about
route fanilities

= w b

Irequsgoy
T
14
12
11
3 .
1
1
39
2
6
38
24,
8
5
1
37
P
8
6
6
5
34
16
1
5
2
)
15
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TARBLE 4 {Conmt.)

2. Made type of recovery from poor of missed landing
inappropriate to landing conditlons or type of
plane 10
3. Did not goearound after poor approach or missed

landing g
4, Attemptsd go-sround under unsafes conditions or

when unpecessary 2
5. Selecisd poor or wrong fisld for landing 1
1o chollod orf or reduood nngle of glide too high

on landing 18
2. Did not level off or reduce angle of glide ,

high enough on lending 13
1. Did not obteln necessary information from con-

trol personnel
2. Wisinterpreted or disregardad instructlons from

control personnsl
3. Accepted instructicne against own judgment or

without thinking of oconsequences ‘
4o Taxied without proper olvaranss-
5. Asked for wrong instructions from control personnel
1. Bocamo excited, tense, oonfusod, dinorganized

frosen 17
2, Gave up flight contrels, stopped £lying, "quit® 7
Opergting Flane op Ground -
1, Did not maintaim direectional control on landing

or takeoff run 15
2. Taxied into or too close to observed cqllision objest 3
3. Misused brakes (no léss of directlonal control) 3
4o Taxied too fast 1
5. Did pot apply sufficient power on takeoff run 1

] d_Aog

2, Varied heading or made teo large hsading corrections
3, Climbed with impropor angle or elrspuad

4o Varisd degree of tank, rate of twm, rate of deacent
5, Veried airspeed {not dangeru.z)

Ll VAV R RV

Frequency
Peor Landing - 32
1, Made type of landing inappropriate to landing con-
ditions or type of airplene 11

3

FNWM 3 O

23
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TABLE 4 fCont.)
Specific Pilot Acts

ting and Attending to: Badio
1. Misinterpreted or responded slowly to radic range

aignala
D14 not maintaln listéning watch on radio or make

radlo position check frequently snough

Genoral Handling of Cantro;a
Bandled plane roughly, overcontrolled
Did not coordinate controla

Subjocting Flane to Undue Stress

. Executed mansuver at dangerously high airspeed
. Flou in turbulence at sxcessive airapeed

. Flew bad weather instead of arocund it

Let R.F.M. build up too high

2.

Y.
2.

L O -

m&ragj’rmutim
Tanded downwind
. landed toco close behind other aircrart
. D14 not open window co lamding
» “Cut all throttles t0 cheok horn instead of only one
. Took handa off throttles or controls
. Flew at dangercusly low altitude

- TOPAL
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3
h
2
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TABLE 5

FREQUENCY OF CAPTAINS’ UNFAVORABLE COMMERTS ON TEE
FPI1L.OT BEHAVIOR OF 288 ELIMINATED AIRLINE PILOTS

Fllot Behavicr

Poor Genere}) Bandling of Controls

1. Hendlee pleane roughly, overcontrols
2. Fliese mechanically
3. Dces not coordinate controls

Demcnatrated lack of Fpaentiel Fllot Informetion

Procedures, ruloes

Route, facilities, navigational aidas, airports
Mptaorology

Revigational techniques

Euipment of airplane

Demcnstrated Inconalstent or Erratlic ¥Flying

U W

Demonetrated lack of Precision and Accuracy

Opereted Controls and Switches Incorrectly
Y. Forgot to operate a control

2. Confused two controls

3. Made improper adjustment of a control

Demonstrated Poor Navigating and Qrienting

1. Plew incorrect heading to intersect, parallel or
fly down beem

2. Flew Incorrect heading to reach destinaticn

3. Bacames digoriented on instrumert flight

L, D14 not know or keep track of position on contact £light

Poor Operating of Badio or Iack of Attending tc Redio
1. Did not speek distinctly on radio

2, Mipinterproted or failed to hear renge signals

3, Did not maintain listening watch on radio

k. Improperly tuned or ccntrolled volume of redio

Poor Cockpit Procedurss
L. Failed toc use or incorrectly used checkliist
2. Exscuted eingle-engine sequence incorrectly

Poor in Establishing and Meintaining Allgnment with Runway

Poor in Reading, Checking end Observing Instruments, Dials

aml Gauges

Poor Judgment of Type of landing and Recovery from Miased Ianding

Miacellanscus
Tor4L

Frequency

15

10

21,
16
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. A content analysis of the anawers of Civil Aeronautian Administration Ex-
aniners and Company Check-Pilots to the question, "When you cheok a pilot,
what are the things you particularly look for whioh you fesl differimtiste a
" good alrline pilot from a poor one??, produced 234 epeocific thinga which they
said they particularly looked for, Of these, only 74, or 34%, had to do with
Pllot behavior which was previously found to be most eritical from the stand-
point of contrituting to criticel situations and mocidents. This i1z shown in
Tadle &, The four most frequently mentioned kinds of behavier which they look
for, representing 80% of all those mentioned, are kinds of behavior whioh are
not even among the first eight most critical components of the pilot's job,
as dlzto;'linod from the analyses of oritical incidents and scoidents {(see
Tab 3 .

When the airline pilots were asked what were the fmotors contributing to
making airline flying lass safe than it should be, some of them felt that poor
piloting was an important factor. Of 1,241 comments of airline pilots as to
causes of unsafe airline flylng, 9%, or 115 commente, were related to poor
pilot behavior, Table 7 shows how thess 115 commenta were distributed in
eategories of poor pllot behavior, Many of the kinds of behavior sre similar
to those previcualy found to be ocomtributing to oritical situatipns and seol-

© . dents. Nevertheless, the most oritiocal job component, as determined from the
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analyses of oritical incidents and socidente, was mentioned by only ens pilot;
the next wost oritical was not mentioned by a singls pilot. )

4dditional information pertalning to oritiea) pilot behavior and kmowledge
was obtained from the study of the personmel files of elimingted pilots ad
their controls. A ocomparisen was made bstween matched pairs of the E-growp and
Cegroup pllots as to ratings of pllet behavior on oertain 9 of the last
recorded flight check administered to smch experimental p before slimination
and an identical flight check sdministered to his matohed comtrol pilot within
plus or minus two months of the other check, Most of the paired pilots had re-
ceived ratings on a threecpoint scale corresponding to "Above Average,® "Average,®
and "Below Average." A fev had reoeived ratings on a four-point scale: "Exoel-
© lent," "Good," "Fair," and "Poor." After an examinstion of the distribution of
Tatings on the four~point stals, it was decided to convert these ratings to the
three~point soale as follows: “Exdellent® and "Good" ratings were considered -
"Above Average,® "Fair® ratings were oconsidered "Average,” and "Poor® ratings
were considered "Below Average." A score of 3 was assigned to “Above Average"
ratings, 2 to "Average® ratings, and 1 to "Bslow Aversge® ratings. The Mean
differsnces betwsen ratings of the matched peirs on each catégory of pilot
behavior is shown in Table 8, This table shows whioch of the various job components
differentiate the B-group from the C-group, hence are critical cowponents of the
airline pilot’s job., All of these components with the exoeption of "Epowledge of
Nechanical Det differentiate betwsen the two groups significantly, When an
aversge grade was computed for emoh pilot in beth groups on all of the items
rated on these flight ohecks, it, too, was found to differsntiate the E-group
from the C-group at the 1% level of significance (t = 7,014 with 82 degrees of
freedom). Inoluded with the items shown in Table 8 were aix items relating to
pilot traits, all of which went into makling up this average flight check soore.
These six items relating to traits will be discussed in the seotion
on oriticsl pilot treaits and charaoteristioa. Nevertheless, it oan be comoluded
that the average flight check soore and also pmt.!.uny“'aﬂ of the components
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TARLIE 6
FRRQUENCY OF COMMENTS OF CIVIL ARRONAUTICS AGMINISTRATION EXAMINERS ARD

COMPANY CRECE-PILOTS CONCERNIRG KINDS OF PILOT BEHAVIOR WHICH THEY
CONSIDER DIFFERENTIATE GOOD AIRLINE PILOTS FROM AVERACGE ORES

Kindg of Pilot Dehavior - ¥requengy
"General Handling of Coutrole : ‘ 18

Thoroughness in Obtaining Inforwation, Cross-checks
Sources , 17

&

Plane end Prsperes for Flight

Plans Ahead, Visualizee Flight Couree, Stays "Ahead
of Airplane®

Good Takeoff, Approsch and Landing Procedurea
Uses Checklist at All Times

Fo "S=Turns® on Approactes

Keeps Constant Alrspeed

Y N T S

Taxies Carefully

Beleots Corrsct Runway on Takeoffs and Landings
as Regards Wind Direation

Keeps Direoctional Control on Landing Rmn
Good A.D,F, Procedurs
Does Good Job of Orienting

Lﬂ S

Qood Technigue Under All Conditions
TOTAL 74
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TABLE 7

T
.

kA PREQUENCY WITH WHICE XINDS OF PILOT BEHAVIOR WERE MENYIONED BY
s ATRLINE PILOTS AS CONTRIBUTING T0 UNGAPE AIRLINE FLYING
;5_ Pilot Behavior

i Letting Down Below duthorized Minimums

Violating Poliocies and Frocedures in General

= " Attempting to Fly Pertially or Wholly Contact 4n

A Instrument Weather

Poor Navigsting or Orientirg

Fallure to Use Cheoklist

Both Pilotg Attending to Thinga in Cockpit
Disobeying Instruotions from Alrway Traffio Control
Demonetrating lLack of Eszsential Pllot Information
Insufficlent Planning: Not Boarding Bnough Fuel
Violsting C.7.R, Ceiling and Visibility Minimme
¥isidentifying Landwarks

Hot Cross-oheoking One Inatrument with Another

, Making Type of Landing Inapproprlate to Weather
Conditions '

e
Plying I.F.R, in C.P.R. Weather

WEHER L v e e

R

SR A W e e
LR

R

Making Approach with Too Muoh Airspeed, Uvershooting
- NHot Staying on Radioc Renge on Instruments
t o Others (not specifio)

Ty e
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TOTAL
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TABLE 8 o .

MEZAR DIPFERENCES ERTWEEN RATINGS OFF MATCEED PAIRS OF ELIMIATED ‘

PIIOTS AND THRIR SUCCESSFUL CONTROL PIIOYS ON CERTAIN PILOT o

BEHAVIOR EVALUATED BY CAPTAINS ON IDENTICAL FLIGHT CHECKA . %

Humber Humber Nean 8.5, Lavel i
of Pilots Ratings Differ— of Nean of S

in eesoh on each enck Differ- 8ignif~ E

Contact Flying Ability 8% 107 W64 JJ00 633 ¢ ]
Flight Performance “ '
l“i‘“m .. H*
Enrcute Flyling Ability ‘ &
Alir Work =
Execution of Flight ’f‘
Instrument Mlying Ablity 85 363 2.89 688 4,201 1% 4
Genersl Instrument Work f
Let~down and Appreach ¥
Use of Ravigational Alds
Smoothnese and Accurany g
Bean Orientation - o
Approach and Landing (Contast) 28 U8 3.1 611 5.090 3% J
.

Takeof? and Climdb (Contact) 28 20y 1.73 o352 4915 1% o
7light Plenning aud Anslysis 57 97 .66 A3l 5,038 1%
Demonstration of Route Knowledge 7 5 W43 089 4,831 1% %
Demonstration of Knowledge of ’ not
Mechanisal Deteills 42 k2 <04 2065 615 aignif-
' icam¥ .
Observance and Knowledge of | )
Regulations ™ 154 .60 A6 3.727 1% ‘
Genersl Progress in Comparison .
with Others 53 51 78 W05 7434 1F
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relating to pilot behavior whisch are evaluated on a ssmple {light oheck antn-.u;.
differentiate below pilots who eventually were eliminated and those who event-
ually became successful airline pilots.

. Bose additional information as to the lmportance of various kinds of pilot
behavior was obtained from an analysis of the ratings obtained by 176 eliminated
pilots on #ll flight checks recorded in their persomnel files. For these pllots,
the percentage of all ratings which were below average was computed for sach of
20 categories of pilot behavior, The total number of ratings on the 176 elimine
ated pllots was 17,974, Of thess, 4,077, or 22,7%, wers below-average ratings.
The percentage of below-averags ratings for emoh category of pilot bebavicr is
shown in Tabls 9. Although it wag not posaible to mgtch these 176 eliminated
pLlots with successful pilot controls, these comperative percentages of below~
average grades for the various oomponents of the pllot’s Job give some indica-~

, tion of the extent to which they Qifferentiate the eliminated pilot from the

suocesaful. In Table 8 it wae shown that ratings on many of these componsnts
signifiocantly differentiated between eliminsted mnd puscessful pilots., Further-
more, these below-average ratings represent scores whioh are be the standards -
2atablished by the alrlineg for an average pilot, Consequently, those kinds of
pllot behavior receiving the largest number of below-average ratings are
probably some of the most oritiocal pllot behavior requiremsnts for the Job of-
airline pilot.,  One thing which ia epparent from cbservation of the job oom~
ponente being rated on these checks is the fgot that they do not correspond
with the Job components determined from the analysis of critical incidents
obtained from the intérviews, It appears that the airlines for purposes of
cheoking and evaluating pilots have broken down the job into phases of flight
or mansuvers, whereas the ocontemt analysis of critical incidents snd acoidents
glves s breakdown of the job into components made up of similer kinds of pilot
.ct'o ' g

One further indication of what kinds of behavier are critical was obtained
from an analysis of the percentage of below-average ratings on 35 eliminated
pilots who had been given ratings on an *Instrusent Approach Report." These
pilots had ratings on very speoific parte of the instrument approach. Some
indication of what aspeote of this particular component of the job are oriticul
is obtained from this analysis, presented in Table 10.

2. Critical Pilot Traits snd Charscteristins, This survey provided e
oconsidersble amount of information perteining to pilot traits and charscterie-
tics which are oritical in differentiating superior airline pilots from the
average or poor airlins pilots. Information of this nature was obtained from
the following tkres souroes and will be discusssd under these headings: (1)
information from the pilot interviews, (2) information from the Civil Aeronautios
Administration Exasiner and Company Cheok-Pilot Interviews, (3) informstion from

' the company personnel files, '

In response to Question #3 of the pilot interview, which asked for causes
of unsafe airline flying, the pilots made 224 comments indioating thgt dertain
traits or charsoteristios of airline pilots were causes of unssfe airline fly-
ihg. A classifiocation of these comments is presented in Table 11,

. PMlots, oheck-pilots and Civil Aeronautios Adminigtration Exaniners ex-
pressed 456 opinions as to the traits end chsrsoteristios which they felt dif-
ferentiated the good airline pilot from the sverage one but were hot being
;valmfi;d by present metbods of svaluation, These opinions are classified in

’ ‘:~‘=-';V‘L"‘ T @
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TABIE 9
’,
FERCERTAGE OF ALL RATINGS WHICH WERE BELOW AVERAGE (N VARIOUS
AINDS OF PILOT BEHAVIOR RATED BY CAPTAINS ON ALL FLIGHT CHECKS
ON RECORD POR 176.ELIMINATED PILOTS

‘ Total Mmbez Tmbe> 01 Belww FParnent ¢ Daiow
24lot Pehavicr 2f Ratings Avesrage Eatings Average Eatiogs

Unusual Nansuvers 2 10 k5.5
Navigation: Dead Reckoning 210 84 _ 8.0
Takeoff, Climb (Contast) 1,34 437 38.5
dpprosch, Lending, Qo-around 1,178 94 33.4
?g:t?nitw, and Honding | 478 - 139 29.1 -
Radio Tecshnique 459 17 25,5
Instrument Approash - 2,681 939 5535
Slow Flight snd Stalls ' L17 103 24,7
Genersl Instrument Flying ani
Oriontation Procedurss 793 195 24.6
S8ingle-Engine Operation 647 157 243
Ability to Progru? B35 387 23,0 .
Ground Operstion of Flane 1,072 209 "19.5
Enowledge of Equipaent, Prooaduree; |
Regulations and Routs Fzoilities 2,615 509 19.5
Backs and Turns : . 859 us 17.9
Overall Plying Ability | w64 127 16.6
General Ability to Hsndle Pians 123 19 1%5.4
Desocsnt and Climb: Spireis 562 85 15.1
" Takeoff, Climb {Inatrment’ Aok PN 1.4
Generg). Competensy 74 8 10.8
Pre-and Post-Flight Frosuduras 2947 195 10,0

Lo S 2 2,077
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PERCENTAGE OF BELOW AVERAGE RATWGS BY 35 ELIMIRATED PILOTS ON
VARIOUS PARTS OF THE INSTRUMENT' AFFROACH PROCEDURE

‘- u,l.g__:-‘_ e ® AT T Irv_,,;:":'.i;t ,‘:* . “;_,yx:‘?if"*‘:v‘—’: - TTRE BRI L il .
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TARLE 10
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Percentage ot
Parts of the Instrument Total Number of Humber of Below Below Avarage

Approach Procedure
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Maintaining Altitude on Return

to Station 88 b7 53.4
Maintaining Altitude on Procedure
Turr. (In) 90 he 6.7
Mainzalining Altitude Erioi' to
trocedure Turn , 91 40 .0
HMaintailning Heading in Return to
Hrazion 86 . 26 31.7
saintaining Altitude Over Field 86 24 27.9
Meintaining Heading an Procedurs
Turn (L) - 87 03 26.4
Maintaining Heading from Station ' ’
e Fleld . 83 N 20 24‘1
“aintaining Heading on Initial Approach g2 18 22.0
taintaining Heading on Provedure .
Turn (fat) 85 19 22,
Ma:ntaining Aititude over Statian 86 18 20.9
vaintaining (Constant Rate of Deascent 8l 18 21 .4
Msintaining Altitude on Initisl Approach 88 1 195
Abl .1ty to Detect Station on Plnal
APpLrcach 84 i% 17.9
Maintaining Constant Alrspeed 86 15 iT.4
Tining {Stazicn to Pull Out) -8l bIA 5.7
fuii Qut 5 8 9.4
Abr_lgy to Detect Station on Initial
Appromch 88 8 9.1
frowladge of Procedure 84 T 2
e SigﬁaL'Reactior- 84 6

85' C.: +

oteuy of Z2ignal Velume

Ratings Recelved Average Ratinge Batings
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TABLE 11
FREQUENCY WITH WHICH ARD CHARACTERISTICS OF AIRLINE PILCTS WERE
MENTIONED BY F 5 AS CAUSES OF UNSAFE AIRLINE FLYING
Tralte and Choracteriatica Frequency
T d C 2 52
l. Poor judgment : 2
2. Pallure to anticipate or plan ahead 1}
3. Inadequate abllity to make decisions as
fust as meceseary 9
4o Wisinterpretation of 1natruction 3
5, Inability to coordinate many faotors inte one plan 3
6. Inadequate memory 3
7. Insdequate Intelligence, thinking -2
Carelesgness or “epdency %o Err Frequently 46
Attitude »
1., Overconfidence 23
2. Profesplonal prids 8
3. Undesirable attitude in general 8
Attending, Regpaining slert 36
1. Patigue . 23
2, Laok of alertness 7
Bervousnesg 23
1, Nervous behavior under routine conditions 17
2. Nervous behavior under sirsss or preassure 6
F Inpecurity - 12
5
5
2
2
—%
TOTAL 224
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TABIE 12

FREQUENCY WITH WHICH CEHTAIH TRAITS AND CHARACTERISTICS WERE MERTIONED BY
PILOTS, CIVIL AERONAUTICS ADMINISTRATION EXAMISERS ARD CHECK-PILOTS AS

DIFFERENTIATING THE (OOD AIRLINE PILOT FRON THE POOR PILOT

Iralts and Chargoteristics
Lack of Kervous Behaviaer

Intelligence -~ Abllity to Learn
Ab}lity to Get Along with People
Knowledge and Inforuafion
Attitude and Interest

Attention and Alertness
Self-confidence

Sense of Responaibility =- Consclentiousness

Obedience to Rules, Directions, Regulations, ato.

Industry .and Effort
Mechaniogl sptitude
Cauticusness
Forcefulness

Physical Condition
Rapid Reaction ~~ Time

Coordination

Individualistio Tendencles
Experisnce

15



From the agpteips’ upisvescble o.ocetiea on the J83 sliminated pilots
from five alrline com-anies, eddt cro.. !riormpstion was ohtained pertaining
to eritizal traits ani ~haractevictira.  Uf the L,.214 copments, 949 comments,
or approximately 78K, wers reiated ic anlevorsble troits and oharasteristias
of the elimipatad grovp. The resviis of a oontent analysis of these 949
comdents 1s presentsd in Table 13, .

Further information rartaining to lthe sritleal treito aid sharacteristios
of the alrliine pilet‘e job wam obtained from the somparison of ratings re-
teived by the E-group and the matzhed S=group on flight check reports or on
reports submitted by vaptaina on thsir to=pllots, both of which types of re-
ports provided evaluations of the trsite, abllities or characteristios of the
pilots in emch group. Cemperstive rauinge were obtained on the following:
judgment, alertness and speed of rescticne, appearance and bearing, personality,
industry, eand ccoperativeness., A below-average rating on sach trait, ability
or characterlstic was assigned a valus of 1, an average rating a value of 2,
an ebove-average rating a vaiue pf 3 Ganerally, the judgment of whether a
trait was above-average, averspge or balow-average was made by the captains ‘
thenselves, In e faw instances their Judgments ware made on a alightly different
three-point eoale, such as "Below Standard,” "Standard® and ®"Above Standard.*

It was assumed that this scale was ideaticsl to the other, In a few other scases
their judgments were mads on a four-psint scala: "Exvellent,® "Good,* "Fair,*
and "Poor.,” After a ¢areful sxmmingtion of the distribution of ratings over

the four-point scale, 1t was desided that both "Excellent® end "Good" ratinga
would be considered as Above-Average, "Fair® ratings am Average end "Poor® '
ratings as Below-Average. The comparison of the E-group and Cegroup on these
qualities is presanted in Teble 1.

Several traits, charascteriatics or abilities are consistently judged as
mores oritical than others by both pilots themmselves end by the Civil
Aeronsutinss AMministration Examiners and Company Cheok~Pllots. These are:

1. Intelligense, Thinking, Lesrning Capaocity
2. Lack of Nervous Behavior

3, Ability to Get Along with Othera

4- Favorable Attitude, Interest .

. Attending, Remaining Alert

6. Initiative, Aggressivensss, Forasefulnass
7, Industry and Effcrt

3. Gritigal Seleotion fioauiraments. From the study of the company per-
sonnel records data were obtained which snabled a destermination of the degree
to which established company requirements for the seleotion of pilot applicents
predict suoceaful completion of training. - Data were available from the files
of a numbsr of the pllote in the E-group snd Cegroup en the following:

1. Age at tims of hiring

2. Previous sducation

3. 0tis I.Q. scores ‘

4. Hernnett Tegt of Mechanizal Zomprehenelon [Form AA. w0oTen
5. MWinbesota Multiphasio Farsonallty Inventory scores

©. Previous flying ncura :

T. Harital statoe

8. Pravious ground traintug an aeronautios
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TABLY 7%

FREQUENCY OF UNFAVORABLE COMMENTS BY -APTAING HELATED TO THATTS, ABILITIES

AND CHARACTERISTICS OF 288 SLININAITEL TRAZNER PILOTS

Irsita, Abilities snd Characteristics
{nadequate Thinking and Learning
inabllity to Get Along with People
Nervous Behavior
iinfavarable Attitude and Interest
inability to Attend or Remaln Alert
Lack of Initiative, Aggreasiveness, Forcefuinesa
Lack of Industry, Effort |
Slaw Reaction
farals;anHSJ and Tendency to Err Fraquently
Jenrconoern for Cbtaining Fprorublé Evaluatlon
irrasponsible, Unreliable, Undependable, Insinnesre
Feor Pilot Aptituﬂ;
oo Firss Impresslion, Poor Appesranae
Lacy of Fip and Vitalit:‘
"atdency ts Becoms Confused
L4tk »f Sonfldente
inability to Divide Attention
Lack of Coordination Betwsen Pilot Enowledge and Skilia

‘Lack of Adequate Motor Coordination

Poor Speech, Unplearant Voice

TOTAL

Erequency
232
105



TABLE 14
MEAN nxrmm(;ss BETWEER RATINGS oF YATCHED PAIRS or El-IlIIIILTED
PILOTE AND SﬂUGESS?UL pILOTS OR CERTATN TRAITS EVALUL‘IED BY
CALPTAIRS ON FLIGHT CHECKS
Standgrd '
Hean grror of Level of
gignifi-

Hunber of Kumber of
Tralts OF Pilots in Raptings on pifference Mean
Each Orout w_m;,._)—-h!‘- Wu—tﬂ-ﬂ cpnes —

.086 7.093 1%

Judgnent 57 57 b1
* plertness and Spsed
of Reaotlons 55 97 1.16 189 6.110 1%
Appearence 59 59 53 .0869 493 1
Personality 56 8 .76 133 5.736 1%
Indusbry 58 £8 59 Jdil 5,315 1‘.5
€0 b4 3’7 079 4.684 1%

cooporstiveneas
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These eight requirements represcot the kinds of selection requiressnts gensrally
esteblished by airline compunies for their pilot applicants. An attempt was
made to determine if these requirements are oritical ones =-- that 1s, do they
differentiate between pilots who were eliminated and those who sucoessfully
sompleted their tralning,

Teble 15 shows the results of a comparison of E~group pilots and Cegroup
pilote on the basis of their ages at time of employment. The difference
betwuen the ages of the two groups of pilots 1e not statistically lignifioant.
In other words, the ages of pilot applicants do not predict their success or
failure much greater than expected by chance.

A oomparidon of the smount of previous education of the eliminated and
sucoassful pilots is shown in Table 16. Ome point was given for each year of
forme]l education. It i1s apparent that within this range the smount of education
is not & eritical requirement for successful completion of training es an sire
1ine pilot.

Otis 1.Q. scores were svallable for 63 pilots who were eliminated and 63
pllots who were successful, - Table 17 presents a comparisonr of these scores.
The difference in mean I.Q. between the two groups 1s too small to be statistio-
ally significant at the 5% level of significance,

Scorss on the Bennett Test of Mechanical Comprehension (Form AA) were
available for 1, eliminated and 1. succesaful pilots. These acores were in
the form of percentilss, The difference betweon the two groups was very small
88 shown in Table 18, The t-ratio obtained indicates thet the differences
betwaen the matched psirs are not statistically significant at the 3% level of
significence. It can not be seid with confidence that larger groups with a
wider range of scores would not show a grester difference, but for the sample
tested it can be said that the difference obtained 1s too small to reject the
hypothesie that there is nc difference between the two groups.

A few of the pilots in eeoh group had received scores on the Minnesota
Nultiphasioc Personality Inventory. A comparison of the scores of sach growp
on esoh of eleven parts of the test is presented in Table 19. It ocan be seen
that on all of the perts of this test the differences between the two groups
are not statistiocally significant at the 5% level.

The number of previous flying bours was available for 165 eliminated and
171 succesaful pilots. Table 20 ghows that previous flying hours do not dis-
criminate between the two groups st the level of statistical significance
sstablished.

In order to determine if marital stetus disoriminates betwesn eliminated
and successful pilots, the percentages of each growp of pilots who were -
narried and single were calculated. The comparison of the two groups gave a
difference which is so small as to be practically insignifiocant, as shown
below:

Huaber Married  Bugber Single
Eliminated Pilots 117 (68,98%) 53 (31.2%)
Gantrol mpi-.. 119 (70.8%) 49 (29.2¢)
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TABLE 15

COMPARISOR OF AGES AT TIME OF EMPLOYMENWT OF ELIMINATED
PILOTS AND SUCCESSFUL CONTROLS

Number of Buaber of
Ago Elimingted Piloty
Over 34 7 3
30 - 34 37 3
25 - 29 86 1]
20 = 24 kr 50
Under 20 =0 —
TOTAL 169 166
Mean differsnce (Conirol winus Kliminated) -.65
8.k, UERL
t-ratio 1.297 (not eignificant at
the 5% level)
- TARLE 16

COMPARISON {F AMOUNT OF kDUSATION OF FLIMIWATED I'ILOTS
AN SKCESEFUL CONTROLS

. Noasr of Number of
Eduoaticn © Elisingted Pilote. Contro) Pilgts
Over 2 yeara oollege 53 3
1 ~ 2 years college 61 &7
High school only A 549
. TOTAL 17 169
Mean difference (C - E) Y77 (1 year equals 1 point)
5.E. o 24f]
aiff, )
. t-ratio »738 (not significant at the 5% levsl)

S e ek e
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TARLS 17
COMPARISON OF QTIF 1.0Q.°2 QF MATCHUED PAIRS OF
ELIMINATED PILOTS A<D SUCCESSFUL GCONTROLS
Number of Nusber of
1.9, . Eliaipated Pilote Gontrol Pilots
13C and above 3 &
1256 ~ 129 1¢ 5
120 = 124 10 15
115 ~ 119 313 19
110 - 114 12 13
05 - 109 15 4
100 « 104 . i 1l
95 ~ 99 :
99 = 94 L
TOTAL 63 63
Kean differente [{ - E) 2.4
E.E. 1,962
airs., . ’
t-ratic 1,762 {not significant at the %% level)
TARIE 18

COMPARISON OF £CORFS OF MATCHED PAIRS OF ELIMINATED PILOTS ARD SUCCESSFUL
CONTEOLS OR TRE RENNETT TEST OF MECHANICAL COMPREHENSION )

Nuaber of Kumber of
Perceptiles Eliminated Pilets Control Pilots
95 « B 5 5
90 =~ 94 1 3
g5 - 89 a 1
80 - 84 A - 3
7% -9 1
7 - 74 1 \
65 » 69 1 2
Under 65 1 —_
TOTAL 34 ) ¥
, Mean difference (C - E) 6.1
S.B- 70%
diff. .
" teratio . : .848 (not significant at the 5% level)
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| TABIE 19 -
COMPARISOR OF SCORES OF MATCHED PAIRS OF ELIMINATED PILOTS ARD SUCCESSIUL . ‘
CONTROLS ON THE MINRESOTA MULTIPHASTIC PERSORALITY INVERTORY "

. . o Hean - .

‘ Fuaber-of Pilets Difference 8.E, TS

Soalep JnEgch Growp . (G o B) Qiff. t-rstioe

Lie Soale 16 1,00 1,77 . 566
Validity Scnl»s 15 33 1,13 +294 LA
Hypochondriasis Soale 15 .33 1.49 RR22 o
m’ﬂion Soale 16 =1,50 2,91 514 L o2
Eysteris Soale 18 1.00 1.81 593 e
Psyohopathic Devisgte Soaie 18 3.47 3.07 1,130 o
Interest Scale 17 =178 2.03 - 564 -
Paranola Sogle 17 . 1,29 1.65 - 780
Psychasthenia Scale 25 .00 2.29 .000
,Schizophrenia Socals 15 - .87 1.60 < Sk 3
Hypumanla Soals : 16 2,81 R RV ¥ A 1.957 -
®A1) not 'té.tiatieally vignificent at the 5% level of pignificense ‘ ;
TARLE 20 5

COMPARISON OF ELIMINATED ATRLIME PILOTS AND SUCCESSFUL CONTROLS OH
NUMBER OF PHASVIOUS FLYTHG HOURS AT TIME OF EMPLOYMERT : J,é

¥unker of Buwmber of" ?

Flying Hours ' Eiimingted Pllots Control Fllota

Over 4,500 2 A 5
4,000 -4, 500 3 3 2
3,500 = 4,000 i 3 e
3,000 = 3,500 3 6 2
29m = 39030 13 8 W _,
29@ = 29% 33 16 ?
1,500 = 2,000 2% 28
1,000 - 1,%00 31 38 %

500 - 1,000 29 - 36 ¥

Under 500 =3 29 3
ToTAL, 365 171

Mean diffepenus (C « §) 14,65 ‘

8030 BG . :m’;"

aiee. 128,92 ‘

teretis 113 (pot sigaifioant at the % level)

P
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Similarly, the percentages of eliminated and successful pliots who had
received some previous aeronsutical groand training were identical, as shown -

below:

Tumber Having Kumber Having
ground Training  Fo Ground Iraining
Elininated Pilots 134 ' 80
Control Fllots 134 80 -

Previoua ground treining differed scmowhat from the ground training received

. with the company in this respect. A oomparison of the eliminated and control

groupe on the basis of average ground school grades indicated that schievement
in ground school diffurentiates the two groupe. Thie differencs was in favor
of the control group and ylelded a t-ratic of 3.053, which is lignificunt at
the 1% level with 64 degrees of freedom.

This study of selestion requircments provided results vhich indicate
rathsr conolusively that present requiremsnts established by airline ¢ompanies
for sslection of applicants are not adequate for predicting later suceass or
failury with much confidence.

Mothods of KEvaluating Airline Pilots

Information pertaining to methads of evaluating airline pillots was obtained
in this survey from three mein sourcse: (1) from the study of the persounel
£1ls-records of the eliminated pilots and their controlss (2) from ocertain
quastions from the pilot interview; and (2) from certain questions from the
Civil Aeronsutiés Administration Examiner acd Company Cheok-FPilot Interview.
It was not the purpose of this etudy to make an exhaustive survey of msthods
of evaluation but only to learn what methods are beilng used and to obtaln an
ostimate of the extent to which thesze methocds svaluate the behavior, traits,
csharacteristics and abilitles which zre moat oritical for the job of alrline,
pilot, Furthermore, an attempt wss mads to learn the attitudes toward present
methode of evalvation of both those who make evaluations and those who are
avaluated,

The sxapination of the

"~ pilotae! p'ruonnnl-rilea 1n:fiva uirline'ccupanios-gnvo an opportunity to make

some observations as to the kinds of evaluation methods which are presently
used. To ovaluate the pllots' flying skills and proficiency on scheduled
flights, the companises use three principal kinds of ochecks. Oune is a routine
captainis report of a scheduled flight on which ratings are made on quite
general components of the fob, such as *Flying Ability,” "Judgment," “"Instrument
Flying," "Route Knowledge,® "EKnowledge of Regulations,® "Progress,® "Industry,®
et0, Ratings are usually assigned on a scals, such as "Excellent," "Good,"
"Fair,® snd "Poor.”? Some ratings are made on a two-point secales, such as
"Standerd" snd "Subestandard.” Cotments msy be added on this form. The

second type of oheck in general use is a captain’s report of a acheduled flight
on which ratings are made on somewhat wore specific components of the pilot's
job, such as "Dutles Prior to Takeoff," "Takeoff and 0limb," *Instrument Ap-
pro.ah.' "Lending,® etc, Usvally each is rated on a two-, three- or four-
point scale, & third type of routing flight check is one on which ratings are
nade on even more specific components of the job, such as: .

i

ko
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Preparstiop of the Flight Plan :
1; Discussion of flight with dispatcher =
2. Diascussicn of flight with meteoroclogist oo

3, Diacussion of flight with go-pilot
L., Seleotion of nruilsing altitudas ' p
5. Cholecs of slternetes o
6. Fusel requirements

Individual airline companies show grest varlation as concerne the items which ;
ere to be rated on thaze forms and the type of scale on which ratings are made, !

Alwost all of the airlines have e cheok-f1ight form whioch is used either :

> practice hooded flights or for the six-months instrument flight. This ok

typs of check-flight treaks down the components of the job into very small -
units, such ass

1 Takeofs

LTRSS

1. Proper appllsatica of pover

2. Directior held during takeoff

3« Timing proper takeoff -» fust r- slow =~ proper

4o Inltial olimb out -~ direstion -~ amngle =~ satsblishment of
proper air spaed '

LI

g :-“?\"["!r«!’;‘m,uj:p@p.. )

Ratings are usually made on & tao-, three- or four-point scale on each item.

- -

Only one of the airlines had in the pilete’ records a flight check whith
oould be called ubjeotive. 4lmost all of the ratinga received by the pilots, z
oonssquently, depend to & great extult upon the judgment of the check-pilet. o
Seldoa were thers rsoords of the sctual performance of a pilot suoch as how .
many degrees he varled in beading or low many feet he verled in altitude -« o
instend, there were cnly ratlpgs of his porformanae, such as "Average,® S
*Standard,” etc.,

Another observaticn was made in regard to the ratings given on these I
checks, Even wher captalvs use a check form which breaks down components of -
the job into specifio uriis, it 1s seldam that thers will be different rstinge ;
given on each unit ~- that is, all the unita of a particular comporent invar-
lably have the mame soore, Indicatirg the "helo effect" 4is operating strongly
on such forms.

It was alsc observed that thers wasg a grest smount of varistion between
airline oompanies ss to the adequacy of the persomnel records themselves.
Some of ths companlesa had records of many flight-ghecks, captains' reports and B
othsr evaluations. Uthers had records of only a few auch evaluatione. Some :
of the files for a single pilet had no record of any flight ahecks,

el T L gy

2. A ades g Preasnt ¥ethods SEd jon. - Information pertain-
ing to methods of evaluation vaa obtalned from a oontant analysls of the at-
titudes of pillots, Civil Aercnentics Administration Examiners and Company Check-
pllote towarda presently employed methoda, Tslde 21 jresente a claesification
of all their saggesticre for lmproving the present instrument check, 1t may e

R e Lo
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TARLE 21

SUGGESTIONS OF ATRLINE PILOTS, CIVIL AERONAUTICS ADMINISTRATIOR Enimmns
AND COMPARY CHECE-~PILOTS FOR INFROVING THE FRESENT INSTRUMENT CHECK

55

1. Psychologisal characteristics
2. Test of knowledge of new facilitles, equlpment,
developments, eto.
3. New mgneuvers (no specific onea mentioned)
4. Radlo procedures on let-down, under adverse
sonditions, on unfamiliar range stations
5. A oheok on the crew as wsll as the captain
6, Smoothness of flight
7. Night check at low altitude under restricted
conditions including forced landing
8, Weather intarpretation
9. An evaluation of the pilotia flying record as a
supplement to check
16, G.C.A, prooedures
11. Simunlated landing at a olosed field
<o Simulated radio fallure

Mo W Wws wl B

51

1. Stalla and obsolete procedures

2, Pllot’s mental hazard in the cheok

3. Personality faator

4. TUnion pressure {(not a member, won't pass ahsok)
5. Detalls of little importance

Chack Under Agtual Conditlona of Instrument Flving 33
Eeracnnel Conduoting Gheck 20
1. Should be better seleation of oheck-pilots
2, . Should do a complete job of checking
3. 8hould be an indepardent group
4. 8hould establish favorable relationship with those
whom they check
5. Should not question pilot during check
6, Should be versed in the limitations of the oheok plano
7. Should know a lot ~- not neceasarily be a veteran pilet
8. Should note the conditions under which landings are
nade
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TARLE 41 [Jont, )

-Suggantioun

P. Fagtora Deserving More Emphesie in the Check

. Go
H,

b

1.
2
3.
&e
Su
€.

Instrument approach ax! Tat-down:

Safety e

Hinimw apeed nmansivers

Single engine maneuvers

Simulated emergensies

A.D.F. work

Pilot?s gutomatic response to instruments
Needle, bell nnd airspesd flylng
Performance in vieinity of the wirport
Hewdwork of the pllet ghonld be near perfest
Raise raquirements for ralic-inetrument flying
Gyro inatrpmants

1
2o

Checks should be glivsn more fioguently
Checks should be given lems fraquantly

Fagtors Deserving Less Evchasis io the Oresert Chesk

1,
2,
3.

Tolerancse
Needle; bell and airspoed flying
Holding work while on instruments
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ooncluded that both the pilots in charge of evaluation and the pilots being
svalvated feel that the chedk oould be improved by the additlon and deletion of
certain items, by standardizing the mathod of administration, by providing more
opportunity for practice srd training on mansuvers required by the check and by
sffecting certain changes in regard to ihe persommel administering the check,

" Although the main objectives of this survey wage to obtain information per-

taining to the critical requirements of the job of the airline pllot, it was
realised that it would be necessary to look at the pilot's job in relation to
other factors contributing to making his job more difficult, and henoe airline
flying less safe, Consequently, information has been obtained which bears on
the problem of what contributes to critical situations in airline flying.

It will be recalled that in responss to Question F3 of the pilot interview,~

pilota made 1,241 comments as to cguses of unsafe airline flying, A total of
902 of these comments, or 72,75, were related to feotors other than the pilot,
such aa unsefe conditions of airplanes, airports, weather, eto. These comments
attributed unsafe airline flying to causes which fell :Lnto the follawing cate-
' zorless {(Comments related to the pilot as a cause cre excluded.)

2arcentage of Comnmegtp

Comauniocation and Ravigational Eguipment 20.0
Airporta 19.1
Airoraft - 16.7
Airline Companies® Policles and Proocdml 14.4

C.A.A. and C.A.B, Polioles and Procedures i13.3
Weather 8.5
Traffie cmml. 708
Othsr : —

TOTAL 100.0%

Each of these categsrise has been broken down into the specific ocanses mentioned

., . by the pilots and is presented in Table 22, These data provide valuible infore
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mation as to existing conditions whioh pilots feel are making their job more
diffioult. Of partioular significance to all agencles interested in flying -
safety are the 15 most frequently mentioned specific csuses of unsafe airlins
flying. BEaoh of the following 15 items was mentioned by at lesst 20 pilats:

Inadequate Approach Bystem

Inadequate Lighting at Alrports
Non-cemmercial Alrplanes in Traffic

Too mooh Government Interference

Airway Traffic Control Inadequate

Radio Statie

Leck of V.H.F.

Laok of High Intensity Approach and Runway Lighta
8hort Ruoways -

Inadequate AiTports for Amount of Traffis
Cookpits not Standardized )
De-ioing Equipaent Inadequate

Inadequate Training for New Equipment,
Tuaenrrate Weathsr Repcrte .

[
. L . .
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TABLE 22 ol
FREQUENCY OF VARIOUS FACTORS MENTIONED BY AIRLINE PILOTS AS CAUSES
OF UNSAFE AIRLINE FLYING ) o,
A, I 180 ' r
a. Lack of I,L.8, 33
b. Imdﬁquﬂ.ts G-CCAO 27 :7 fj
¢, Lack of the nev radar equipment 6
4, I.L.S. not reliable 1 s
2. Qomaupioation Rquivgent 50
a, Radlo static 26
b, Poor Communications in Genersl ! 9 ey
0. Radio failures 9 IR
d, Inefficient radiocs 6
3. Redio Ranges ‘ 49 Ty
a. V.H.F. ranges needed 26 ad
b. Radio ranges not lined up with runways 7 s
6. Adcock renges should replase loop type 5 S |
d. Inadequate range atations 3 S
6, HRadlo ranges toc oclose to alrport 2 CFR
f. More than one range statlon on osne frequancy l P
g. Radlo range not suitable for faster planes 1 -
h., V.H.F. changes without notiece l L
1. MNore fan narkers needed 1 Y
J. Radlo ranges too far from station 1 Y
k. Poor radio range maintenance 1 i
4 Others - ‘ 14 a
a. Insdequate navigational aids, in general A A
b. Radlo facilities poor, in general 4 *{
6. Iack of radio eltimeters 3 B
4. Improper placement of navigational elds b §
o, Lack of alrborne radar 1l
f. Lack of gyro or flux-gate compasses 1
f .
B. Adrports 172
1. Ipsdeguacies of Alrport Lighting . 80
a. Inedequate lighting a8
b, High intensity approach lights needed 21
o, High visibllity contact lights needed
along runway : 20
d, Insufficlent lights indicating pattern 1
2. Bunwave - n
a. Bhort munways . 2, ‘
b, Runways not free of ice, snow, or water 8
¢, Rough runways - :
a: Runways nct in emocugh directions g :

B
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TABLE 22 (Cent.)

Non-etandardized cockpits and instruments
Inwdequate ocoockplt 1lighting
Windshields not tinted

Windshields too saall

Maps that arsn't easlly ascurable in
the cookpit '
Unnecessaty gadgets in the cookpit

Radlo hard to get at
Windshields too thin, not birdeproof

Deficiepcies of Airoraft

&
b,
o,
4.
L0
B

De-iclng equipment inadsquate
Struotural failures

Too much error in altimetera
Inferior equipment

Lights on plane too dim for landing
Aireraft without blinking lights
Flat tires

Bacbanical Yallures and/or Deficolencles

Neohanical difficulties end fallures
Two engine planeas -

~ Props which won't feather

Constellations mechaniocally defioient

Fire Hasaxrds

Places on i:lano not availabls to orew
Paint not fireproof

Engines have inadequate fire~fighting

equipment
IC=4 gas tanks
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TADLE 22 (Cont,}

Gaupes of Upasfe Alrline Flying

Alrlipe Coumpanigs' Policies gnd Procedures
Airline Compeny Training Programp
Insdequete training when pilots assigned

1,

2,

3.

b

- ¥
be

Q.

to new plane or eguipment
Lack of practice of procsdurss seldom used

in route area

Insdaquate knowledge of type of plane being

flown

Training 15 too fapt to be complets -~ in-

adequate training

Insufficient tralning of radio operators
Flying more than one type of plane

Large aircraft too much for some pilats
Insufficient checking on the job

Insufficient practice for emergency situstiona
Co-pilots shovld be traired to assume half

responsibility

Eome captains are poor teechers
Co-pllots lack previous Instrustion
Too lax ip qualifying pilst to fly a route

A\rline Company Perscnms) Policisg

Shouldn?’t pay pilcta on hourly baeis .
Shouldn’t pay pilots on trip basls
Irregular hours for pillots

Physical tralining program is needed

Inadequate pay

Best men not belng eeleoted
Co-pilot ‘salary too low to atirasct best men

Retirement plan needed

Deadheading between terminals

Ground personnel not having flying experlancge
Co-pllots rotated teo fast

Perscnality oconfliot = omptsin and co<pilot
Time off shouldn’t be interrupted

8hould have Sr, Captaln, Jr. Captain, and

Co+pilet on esoh trip

Adrline Company Malntenapge of Aircraft
Inedequate maintenance of aircraft 10
Planes should be checked on ench turn~erocund 2
Flanes should be ohecked gfter eash

a.,
b,
0.

Alrlipe Company Opergtlons
Long unantioipated delays
Too much paper work during ths flight

A
b.
- °S

thanderstorm

Layovers should be about 16 houre, or
Jump to 32 == 24 hour layover very bad 2
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TABLE 22 (Coxt.)
Causes_of Unesle Airline Fiving
Pilot sbhould have final say whether to

Kseping a nan on a run too long

-
g
HE R

-

e R RNNDWWWL O

52

Insccurate weather reports <7
Late wedther reports 12
Ko reports between statlons 7
Ingufficient wecther information 5
Cellings not belng considered between stations 1

Fasgther Conditions 25

i1

Pr ST Gl
UG NELT

;
S

e

L
oy

-TJ['

Too bad to fly
Turbulence
Thunderstorns
Unpredictable storms
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2.

&£.7.C. inadsquate

A,T.C. inedsquate when flying instruments -
A.T.C. prooedures shonld bs standardlzed
Flying C.F R, potentially dangerous
Traffisc control in one center should give
traffio in next center

Shouldntt give C.F.R. clearances in border-
1line weather :

Coptrol Zope Traffic Controy

a.
b,
C.
d.

o,

98

b,
Q.

Others

People Evgluate Safety in Dollars
Peldtics Ipterfers with Safety

1.
2.

Inadequate control tower operatlons
Inoorrect information from control tower
A1l lights shovld be operated by control
tower - runway being used should be the
only ene lighted

Too wuch work and responsibility given to
control tower opsrator at busy fields
Poor judgment on part of control tower
cperators

Straight in approaches sometimes Bzuse
gacidents

optrol Zone Traffio
Lack of coordination betwes:n ground and
flying personnsl
Poor quality of control personnal
Incorreot clearansss
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e’ ™ Another additional source of information pertaining to causes of unsafe

§5 © girline fiying was an snalysis of the critiosl situations experienced by the
F o pilots and reported in the pilot interview, All of the 652 inoidents from

B _which exemples of pilot behavior were extracted were re-snalysed for the pur-
= pose of extracting all the incidents in which some umsafe condition or a
Fonn combination of unsafe conditions was a oontributing factor in making the

5 situation s oaritical one, Of the 652 incidents in which pilot behavior was

v involved, thers were 351 incidents (54%) in which some unsafe copdition wes

" associgted with the pilot behavior, The other 468 were incidents which were

L made critical by the behavior of the pilot alone.

R L A content analysis of these 351 incidents prodused a totsl of 429 unssle
%5 oonditions (factors other than the pilot) contributing to the eritical situa

w

tions. These were classified as follows: ’

;*; Percentage of —
,_v,.:ft.:["‘ ——Im——

qi—" Weathar R 1% -

N Urisafe Condition of the Airplane 16%

b Unsafe Condition of Alrports 15%

& Traffic Conditions ‘ 9%

o TOTAL 100%

%7 Teble 23 ahows the gpecific wnsafs conditicns within each of thase nors general
W oategaries. It will be noted that an attempt waa made to classify the various
,,F? . unsafe weathsr conditions in terms of the effects they bave, rather than In

g5 ' terms of the various slements of the weather,

S

When an analysis was made of all of the 351 inoidents to determine: the
percentage of incidents in which eaoch kirnd of unsafe condition was reported,
it was found that the effeoct of weather loomed even larger in ocomparison with

other unsafe conditions. Thias can be shown as follows:
'i ‘ ‘ Percentage of Total
HE Critical Situations
e ‘ in Which Bach Condi-
L Ineale Conpdition tion was Reported
% - ' Neather 708
o8 Airplane 19%
S Traffio 12%
3;‘. v OM %

'L:;' " #Total percentage oquals more than 1008 because more than one

" unsafe condition could be present in one critical situation.
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SPECIFIC UNSAFE CONDITIONS CORTRIDUTING TO

CRITICAL SITUATIONS IN AJRLINE FLYING

Ungafe Condltiong

Impsairment of flight (orcas-winds, downdrafts.
gustiness, lcing) )

Obstruction to visibility (fop, baze, raln,
low ceilinge, anow, emoke)

Danger of damege to giroraft {turbulencs, thunder-
storas, haill)

Impairment to ground operations {lce, snow or rain
or Tuuway, snca bankal

Impairment to radio recsplion (slactrical storms,
antenes ioing!

v

2, Instroment failures
3. laok of standardizaticn of cockpits
Lo Badic failura
5. Hydraulic syatem feilure
6, Flat tire
7. Ko oxygen
8. Engine fire
9. locked brakes
c y of i
1.  Interference by trucks, aguinment, other planes
2. Runway slippery
3. Runways too short
Rough runway
5. Poor lightirg on alrport
£
1. Congested traffic, interfarenve by other planes
2, Insdequaoy of information from tower or A,T.C.
concerning traffis
3. Radlo ranges inoparetive or inodsquzate
Other
1, Presence of mowntainous terrain
2, improper loading of alrplans
3. Unfemiliar alrplene
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A final analysis of sll of the 652 incidenis in which pilot behavior was
reported was undertaken for the purpcee of determining where most of the
eritioal situations were occurring. Thiz anslysis revealed the following:

Phesa of Flight in Wkish

Critiopl Situatiopy Ocouy Erequonoy
Engines Running (pot taxiing) 3
Taxiing 27
Takeoff 55
Pattern 12
Fingl Approach and Landing 339
Go-aromnd 3
Kormal Flight 238
Undebornined L4
TCTAL 652 \

The very high frequency of eritisal sitvatiome cccurring during approach sad
landing suggests that this phase of flight requires more of the pilote®
oritical skills and traits than otber phaeses of flight. which 1a supported by
the high percentage of pilot errors during axscution of the approach and land-
ing {see Table 4).

It san be seen from the presceding enalysee that the ocourrence of oritical
situations in airline flying 1s by no means a fumction of pilot behavior alone,
Consequently, in order to undsrstand the critical requirements of the job of
the airline pilot, it becowems necesssry io see the Job in relation to the con-
ditions under which the pllot must perform end to underatand yhere the pilot 1s
oalled upon to give the most skilled pasrformance,

Pilot Fatigue

Some information pertalning to the problem of piiot fatigus was obtained
in this study, One of the alms of the stucy was to cbtain from pilots ax-
amples of critical incidents which heve oococurred partislly or wholly as a re-
sult of feelings of fatigue on the part of the pllots. FProm the lnterviews
with the 240 airline pilots a totzl of aonly 70 suoh incidenta was aobtained.
A large mmber of the pllota saeid they ocould not recall such a- situation In
their own flying experience. An snmlysis of the 7C 1lncidents was undertsken,
however, to determine some of the fmotors ssscciated with these situations.
Below is shown a treskdown of the inoidents with regard to time of fiight, day
or night, instrument or contaat flying. and the phase of flight in whioh the
pllot error ccturred. -

Dey 19 Inst ument 35
Night &5 Contuot ' 32
Undetermired }2 : Simulisted Instrumenis _9%

TOTAL ~ 76® . TOTAL 72%



Thess data ocan only be interpreted broadly. They suggest that fatigue oocours
on both day and night flighta, perhaps more frequently at night, although the
proportions of gll dsy and night £1ights are nct known.  They indlcate that
fatigue ocours on both gontact and instrument flights and may also Goouf dup~
‘ing simulated instrument flight. They also indicate that pllot errors result- -
ing from fatigue sesm to ocour more frequently on the £insl spproach or Mﬁ.n;
or during the course of normal flight,

Certein other information relative to each fatigue inc!.dont was requeated
in the interviews in order to determine what fectors are uaooiatod with the
cocurrends of fatigue, Thin information 1s as followss

1.

2,

3.

he

#
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Engines Rumning (but not taxiing) 0

Taxiing / .

Takeof? 3

Pattern 1 .

Final Jpproach and Landing 3 .

Go=around 0 g’;&

Normal Flight 24 -

Undeterained - ﬁ
TOTAL ™ DR s

*Tnoidenta in whioh two factors were invalved are aomted
twioe, thue making totals cver 70,

Bumber of oonueoutin hours which oagh pilot had flown
prior to the incident

Number of monthe the pllot had been assigned to the - S . »t\:
particular flight Co B 1

Whether or not the incldent ocoscurred as a domestic or a 7 d:

foreign flight _ B

. 'L%j

Whether or uot the incident oocurred on a long hop or a s

short hop , B

An anslysis of these data revesled that pilots reporting an inoldemt in which - - :iif

fatigue was a fector had flewn on an average of 8,65 oconsecutlive -hours prior
to the oocourrence of the' incident, had been sssigned to the same flight for an

i

averege of 15,48 montha, Approxinataly 70% of the flights were domestio and "'__.;x;
approxinately 5% were long hope. Few interpretations can be made of these .y
percentages, inasmuch as the proporiions of ell flight which are donsstle -
over foreign end long over short are not kmown, : ,\;

Table 3 showed the distribution of pilot acte which were committed as » *:L

result of fatigus. The most frequently reported ascts were in the job component . s
of "Estadbllshing and Ilnintaining Angle of Glide, Rate of Descent and Gliding
Speed on Approach to Landing.® This woold agree with the lsrge percentage of
fatigue inoldents which scourred during approach end landingz, es shown on otk
pages 48 and 49.
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An Evaluaticn of tha Interview

A aitempt was made to obtain s rough eatimate of the degrese to whichk the

ipterviewers ip this gurvyey rcliably recordsd information given to them by the

airline pliot interviewees. It will be rsealled that for the purpose of train-
ing the Interviewsrs, supervisors were asked to oonduct several lnterviews in

= which one interviewer obegsrved another and recordsd the information ipdependently.

These interviews provided the dats for this evalustion, Only 15 such interviews
wore cbtalned, The recorded informstlon obtalaed from thomse questicns asking

- pllote for exmmplss of oritical incldents provided the dats upon which was

baged tha comparison of the records of the intervlewer and hls observer in each
of the Intarviews. The 15 interviewers reported 45 incidents. There were five
different kinds of Information whioh interviewere were requeaeted to obtain

sbout each incidents (1) type of plane, {2) time of inocident, (3) flight
reference {instrument, contact or hooded), (4) phaes of flight, and (5) behavior
of the pilot, For the 45 incidents, thls made a total of 225 items upon whioch
to base & uvomparisop of the revorting of emoh interviewer and his observer.
There were a few incidents which analysis showed were really double inecidents,

. Although these were reported by the interviewers ms only one incidant, eaoh

contained nore than five items; l.a,, two examples of pilot behavior. These
deuble ‘incidents ralssd the total nmber of posaible items to 240, The results
of the comparizcon are as follows:

EXTENT TQ WHICH INTEZRVIEWERS WERE
ABLE TG GET THE DESIRED INFORMATION

Ro, 2

Items which both interviewer and observer reported 157 (65.&!)
Itsms which neither interviewer nor observer reported 54 (22.9%)
Itemy which one reported and the other didn’t 29 {(12.1%)

EXTERT TO WHICH INTERVIEWERS AGREED
ON INFORMATION REPCRTED BY BQIH

o, %
Ttems which both interviewer and obmerver reported 157 (100%)
. With complete agroement 155 (98.7%)
With disagresnment R (1.3%)

From these results it would appear that interviewers agreed on itesma which they
reported, but that one &ocasionally failed to record i1tems which apother did
record. Furthermore, it would sppear thet the interviewers were aculy 65% af-
fective in obtalning from the pilots all of the information desired about an
incident, Thie may not be solely the fiunction of ths interviewera' teocmiques
or the interview method iteelf, inasmuch az 1t wes found that some pilots were
relustant to relute incidents wrioh were brought on by some aet of their cen.
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STMMARY AND CONCLIBIORS

Supmary and Discuesion of Findings

1, C o iremant t ob vy P o This survey
has brought togsther an extensive anount of information from a number of dif-
ferent sources, but all related to the problem of the eritical requirements
of the airline pllot's Jer 1~ interviews wlth pllots enabled a more com-
plete job gnalysis than . . «+.v. deen possible without their first-hand
experiences., The employment of the ™oritical-incident technique" further
amplified information of the kind ordinarily oblalinable only from analysis
of aceldents. With such erxtensive data it wna pouaible to obtain falrly re-
ligble comparative indlces of the dsgree te which specific componenis of the
pllot’s Jjob are critieal from the standpoint of differentisting between sufe
and effective alrline flying and less safe and effective piloting. These
comparstive indices of how oriticel various job romponents astuslly ere
should provide a rich source of data for zubgsqusnt improvements of seleation
procedures, lmprovements in airline piict training programe, and lmprovements
in airline pilot evaluation precedwres. To the piresent liet of availsble
pilct seleation tests ocmn-be added new teats which will attempt to measurs
requirenents found to be partioulsrly erltisal for the ailrline pvilot’s Job.

. To present training programs can be added prosedures designed to increaszs

the proficiency of pliote in the most oritical aspests of their joby emphaais
upon less <¢ritical comporents oan be Jesroased, PFinslly, to preasnt eveluation
procedures can be added more rafined wsasurés and more sppropriate standards of
proficiency for these extremely eritical cumponerts of the pilotia job.

4 sumnary of the flndings of this atudy whish peartain to critical requirs-
ments first should 9all attention ts the eztrewe range of kinds of plict aots
which produce critisal situations and accidents. The content analysis of the
oritical incidents produced 87 different kinds of pilet acts, which wers
groupsd into 21 different Job aoryorents. Thease duta indicate thet the most
eritioal part of the pllet’s job 1z that Auvolviag the skills of satting up
end holding a proper angle of gifda, rete of dexpent and speed of glide on the
approach. Fallure to perform this part of the job adequately results in three
times as many acclidenis sz does frilure to perform any other part of the job.
Further evidence af ite aritical naturs ie thav ratinge of succesaful pilste
on the *Approach end Landing" part of the flight theck were significantly
bigher than ratings of eliminated pilvte. It la eignifioant that pilots
themselves do not rzte this part of thelr job as wery oritical, considering
the fact that only & out of 2035 kinda of unfaveralle comuents made by osptains
on the performanta of elimioated pllots had o do with thile aspeat of the job,
Sinilarly, this job compsnend: raiked next tc the last in the frequeray with
which kinde of pilst behsvior were judged st dauscs of uneefe airiine flying.
On the other hand, this cumporeni W=z one on whick elimipated pillets rscelved

a large percentsge of below aversge ratings on circk rides and routine flight
reports,

Almost as oritiesl 1s that soupowent of the pilot’e Job lnvolving the
operation ¢f controla, awitches and other "gadgstn.® Although cantributing .
to fewer accidents than some of U other pllis% asts, errors in this couponent
contrituted to mear-accidente with s high freuveuny, Agzin, pllets do not
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.rate this job component as a oritical oms. comsidering the fact that thie

aspect of the job ia not mepiiored ae contributing to uneafe airline flying
and is not rated by many check pilots s» being ome of the thinge they par-
tioularly look for which differsntiste the gosod from the aversge alrline
pilot, FNevertheless, 1t ie apparent that pilots are aware of the handicape
izposed upon them by poor cockplt desigr as chown in Table 22, page 4l.
The high frequency of "Forgot to Operate a Control® suggests s need for
improvements in warning devioes. The high frequency of "Confuasd Two Com~
trole,® "Mgde Improper Adjustzment of m Control™ and *Inadvertently Operated
a Control® strongly auggests a nsed for improvement and standardisatiom of

cockpit design.

The navigating and orlenting component of the pilot's job proved to ba
critical, as determined from the analyses of critleal inoidents, the analysis
of oeptains’ unfavorable comments ob eliminated pilots, from the high peroent-
age of below-average ratings obtained by ellminated pilots on this sspect of
their flying and from the frequency with which pilots report poor navigating
as a cause of unsafe airline flying. It 1» spparent from pilota’ comments,
however, that they are operating with what they feel to be inadequate navige-
tional aids, for they reporteéd this insdequacy as being a csuse of unmafe
airline flying more frequently than any other unsafe condition, .

The above susmary demonstrates how the information obtained in this sur-
vey cgn be integrated to point out critical requirements of the plilct'e job,
Other job oomponents were found to be oritical to a lesser extent than these
three, The varlous tables indicate which these ars. Date from the survey
also indloate what specific pilot acte within each britical job component -
seem to be most oritiocal. Actual obmervation of pilots performing these acts
mey bs neoeesary to furnish clues as to what skills or paychological aptitudes
are involved, to suggest refincments In evaluating pllots' performasmoe of -
thepe aots, or to diacover improved techniques uf training pillota to perfora
these aots more afficiently.

<, Selection Requirements. Date obtsined from company files and the
subsequent comwparison of the pre-smployment dats of eliminated pilots and
succsasful pilots suggest that present requirements esteblished by companies
for seleoting applicents way not be altogether adequate for predicting sube-
sequani success or fsllure during training with any degres of confidence.
This survey offered an ovportunity for teating the effectiveness of many
different requirements used by the various airlines, none of which pesms to
be euffiociently effective in doing the job for whioh they are intended.
Altbough the data presented in this report do not offer a solution, they
are pertinent to the more general problem of airline pilot selection,

3. MNMethods of Evalugtion. Data obtalned in this survey indicate that
many of the mogt oritical components of the pilot's job are not considered
critical by the captains and Civil Aercneutics Administration Examiners whe
evaluate other pllots. There i some evidence that thess cheok-pilots eam-
pPhasize componants of the job whioh seldom contribute to oriticsl situations
‘and gecldents, This is understandable when it is remesbered that airlines
do want pilots with traits and abilitiss over and above those whioh insure
safe flying, Data from this atudy can serve to point up gritical componenta
which perhaps are not being evaluated ss effectively as scme of the less

oritioal ccmponsnts.
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The results of the aomparison of the E=-group snd C-group on ratings
regeived on e sample flight chzek indleoste that the flight cheok as a whole
and almost every item in the oheck dizoriminate betwesn the two groups.

This is to be expectsd, ingamuch gs whether or not a pilot will be sliminated
depends to & great extent upon ratings on his flight ohecks. The fact that
almost svery item on the flight check differentiates the two groups suggeate
a tendency on the part of check-pllots to asslgn to a single pilot the seme
rating on each item. This iz confirmed by an examination of the soores on
all of the items for each pllot. It was observed meny times that a pilot
had received all 1's {below average), all 2's (average} or ell 3's (above
average) on the entire flight cheok, Only one pilet had recelved ratings
over the entire range of the three~point sosle. It 1s possible, then,

that a single flight check as a whole dlacriminates betwaen eliminated and
succeasful pllots largely becauee the £light cheok 1s an important crlterion
of pass or fail and that individval items of the flight check dlecriminste
because they correlate ao high with the check-pllote® overall judgment,

This survey offersd the opportunity to observe the various methods of
svaluation being used by different alrlines., It was found that these mothods
lack objectivity -~ they are dependent upon the judgments of those administer-
ing the checks, The use of wore objeotive methods of evaluation by airlinee
would lead to lmprovements in training procedures and would furnieh more re-
liable data upon whioh to validsie selestion procedures.

4. The Critics) Situetions in airline Flying, The findings of this sure
vey indlcate which altusiions sre most oriiical in airline flylng and some of

the factors which contribute to mzking them critlesl, The most criiical phase
of flight seems to. be the "Final Approach and Lunding,” Almost half of the
eritical sltustions obtained in this ptudy ccourred in this phase of flight;
over 65% of all accidents used in the study occurred during thie phass,
Some of the reasone for this phame of £fllght being oritlesl are apparent from
the analysis of compents regerding causesm of unsafe alrline flying., Pilote
very fregusntly rated "Inzdeguate Approach Systems,” "Poor Airport Lighting,®
;ihgiz Runweys" and "Non~-commareisl Traffic" as causes of unsafe alrline

ying. ’

The factor of weather ie an 1mportsnt one in the majority of oritical
situations. In approximately 7 out of every 10 sltuationa made criticel by
some unsafe condition, weather was one of the contributing factors. Weather
most frequently obetructs the vlsibility of the pllot or hindere control of
the flight of the airplans., Consaquently, weather ssems to exsrt its effect
Ttbrough the pilot," Less frequenily does weather operate directly to cazuse
demage to the airplane, impairmzent to rsdlo squipment, ete.

Unsafe conditlone of the airplone caontribute to oritical situations with
the next highest frequenoy, 19% of all eritical situations showing this _
factor, Approximately 3 out of 4 fmctors related to the airplens ars actusl
engine failures or simulated engine fallures, Apparently, from the standpoint
of metiing up conditions in which pilots wuke errors, both actual and simulated
engine fallures make & situation critfcal for the pllst. Thle enggests a need
for more practice urder such cituvations, This need aleo is indicated Ly the
large number of errors in opsroting controls und owltehes Jduring sotual er
glzuiseted englae feilurs.
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Slippery rumways were a contrituting factor in 24 oritical siiuations,
although invarisbly thie condition was assoniated with pilots overshootlng
or landing with exceasive speed or with runways being too short. Interfer-
enve by non-commeroial alrorafi was reported as a contrimuting factor in
25 critical situations, Likewise, it was the opinion ef 36 pllots that
this was an important oause of unsafe airline flying.

In general, the anelysis of these oritical situations revealed one con-

sistent fact ~~ namely, that unsafe sirline flying i1s a produot of a con-

stellation of faotors, The total configuration produoed by aeveral unsafe
conditions, operating st one time or in sequencs, is the important ingredient
for a oritical situstion, Removal of any one of the unsefe condltions is
likely to change the complexion of the situstion from eritieal to commonplaoce

~and ordinary.

5. Pilot Fgtigue. The findings of this survey in regard to the causes
und effecte of pilot fatigue are fer from extensive. There 1s evidence, how-
ever, thet pilot fatigue may effect pllot behavier in almost all of the ocon-
ponents of his job and in almost all phssos end conditions of flight, The
frequency ‘of the kinds of pilst errors resulling from feelings of fatigue
seema to correspond with the frequency of errors resulting from other factors,

- a8 shown in Table 2. The small number of critical eltustions reported by

pilots as resulting from fatigue seeme to indicate the neceseity for a separate
investigation of this factor, using larger samples of pilots. It appears from
the date obtained thet sn important factor in fatigue situations ia the number
of consecutive hours {lown by the pilot prior to the incident, the average ob- -
tzined being 8,65 hours. '

Concluslong

In the summary of the findings of this survey, it was suggested that the
information pertaining to the critical requirements of the airline pilot’s
Jjob might be a foundation upon which to develep improved seleotion, more ap=-
propriste training and more objecilve evaluation of alrline pilots. The
itnowledge of what are the critisal requirements of the job 1s of great poten-
$ial velue, but these requirementa must be translated Into a ccordinated st-
tack upon selsotion, training and evalunation. Improvements in these three
aress are necessarily dependent upon mnowing the critical requirements of the
job. To the presently available pilot selection tests developed during the
war oan be sdded aome new tests designed to messure some of the requirerents
dietinetive for thd airline pilot's job, To pressnt methods of training can
be added new methods which will inarsass proficiency in the most oritioal
asomponsnts of the job. Both new selection tests and new tralning methoda,
however, need validatlon. That iz, thsre zust be some objective and reliable
measure of the proficiency of a pilot in order to test adequatsly the effec~
tivenesgs of pew gelsction and training mwthods. In order to may with confldence
thet 2 new selectlon test will predict which pilots will become more proficlent
and that some new training procedure will lncrease pilot proficienoy, the
should exlst un adequate measure of proflolenvy. '

The present survey has indicated that present measures of proficiency are
hardly objective and sensitive emough to be used as a suitable oriterion

ageinst whioch to validate new selection and training procedures. It is proposed.

thorefors, tbhat the first step of a progrem which utilizes the resulte of this
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study is the development of objJective and reliable evaluation procedwres. It
is proposed that the information obtained in this precent survay be used as s
basia for devieing an objective £1ight chegk which.weuld scoursisly snd re-
1iably evaluate the degree to which pilota achieve proflciency in the most
oriticel components of their job. Such a program would involve further
study of present methods of checking, the devising of new ways of rating
oritical ekiils and e period during which the new procedures could he tried
out experimentally on a sample of pilota, Any new evaluatlon procedures
developed should be objective rather than bs based upon the individual judg-
ment of a check-pilot, they should be practical snd usable, and they should
be maceptable to the pilots themselvea, Such procedures, provided they meot
these requirements, would then clear the wey for scientific validstion of
selaction and training procedures, thus completing the three-fold program of
lmproving selectlion, training and evaluation of the airllne pilot.
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CAA Project I Hay 1947
INTERVIEAERS GUIDE
For Use During
PILOT IRTERVIET

QUESTICN #1: "Probably all pilots who have flowmn a lot have done something at one
t ar ancther that got them into an uncomfortable situation or even a near
accident, 'We would like to get from each pilot several examples of such things
that he has done. First, could you describe the most recent situation in which
you did something like this and tell me just what you did?"

DESIRED INFORJATION: 1. Specific behavior of the pllot.’
2. ost recent incident.

3. Conditions: 1location, traffic, weather, instrument
or contact, day or night, etc, )

. of girplane.
Se %gu%g@ﬁnt involved ir incident.

Alternative Question (Alt. #1): "Wéll, perhaps you could vecall the most -
recent incident where you cbaserved some other pilot do something that got him
in such a spot.™

QUESTION #2 {Captains): "Now, I would like for you to recall the laat time you
‘had to take over the controls from a copilot because you felt the situation
was pretty critical., Could ycu describe that situgtien and tell me just what
the copilot did or wight have done if you hadn't tgken over?

(Copilots): "“Now, I would like for you to recsll the last time the
captain you were flying with took over the controls from you becausze he fell
the situation was pretty critical. Could you describe this situabion and:
tell me just what you did or what he thought you might haye done if he hadn't
taken overi®

DESIRED INFORMATION: 1. Specific behavior of the pilot
2. Most recent incident
3, Conditlons: location, traffic, weather, instrument
T or contact, day er night, etc.
L. e of airplane
5. Equipment involved in incident.

Alternative Question (41t, #2){Captains}: ™Well, then, perhaps you could tell
me about the last time that you fell that the situation was so critlcal that
you would not have wanted the average copilot to fly the airplane. Could you
describe that situation and tell me what unsafe act an average coplilot might
have done in that situation?"

Alternative Question (Alt, #2) (Copilots): ™iell, then, perhaps you could tell
me aboul the 1&ast time that you ?egf that the situation was so critical that
you preferred that the captain fly the airplane. Could you describe that
gituation and tell me what you night have done in that situation?®®



QUESTION #3: "In addition to these specific incidents which you have described, we
are anxious to get your opiniohs on causes of unsafe airline flying in general.
Obviously, there are a great number of causes, but I would like to hear what
you feel are some of the most important, what are the important causes of unsafe
airline flying?"

DESIRED T!FORMATION: Specifie information is necessary, For example, if the
pilot mentions insufficient training, find out what part of training. If he
mentions equipment, find out what equipment, etc.

QUESTION #li: "If you ran an airline and had the problem of keeping check on' whether
captains were doing a good Job, how would you do it?"

QUESTION #5: ™vhat characteristics, traits or zbilities which differentiate the
good airline captain from the poor are not being esvaluated adequately by present
methods of evaluation®

QUESTION #6: "How would you change the present instrument check so that more of
ese desirable characteristics, traits, and abilities of the good mirline
pilot could be evaluatad?®

QUESTION #7: "We are also interested in determining to what extent pilot fatigue
" may a factor in airline accidents, Can you recall a situation where fatigue
in any way might have contributed to an accident or a near accident? ¥ould you
describe that situation and tell me Just what the pilet did as a result of his
fatigue®n

‘DESIRED INFORATION: 1. gzgg of airplane :
2.  Consecutive %;E§§§ hours at time of incident
3. Overseas or domestic, day or night, long hop or a

flight with many stops, instrument or contact.

QUESTION #8: "I would like to get more of your ideas about this problem of fatigue,
“ihat causes pilot fatigue for the most part? what are impertant fatigue-produein,
factors in airline flying?"

QUESTION #9: ™Vell, I've asked you a Jot of guestions 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 already. If you do, I would like very
much to get some of your other ldeas,"
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CAA Project April 30, 1947

QUESTIONS FOR THE

AIRLINE PILOT INTERVIEW

QUESTION #1
"Probabiy all pilots who have flown a lot have done something at one time or
another that got them intc an uncomfortable situation or even a near accident.
We would like to get from each pilot several examples .of such things that he
has done. First, could you describe the most recent situation in which you
did something like this and tell me just what you did?"

The purpose of this gquestion is twofold., First, it has been worded in
such a way as to obtain an example of specific behavior of a pilot, something
which that pilot did. It is essential that the question evoke this type of
' response.- It may be necessary to reword the guestion.and ask it a second time
in order that the pilot understands what is wanted. Secondly, the gquestion
specifically asks for the most recent example. This is important to assure.us
that‘all of the incidents we obtain will represent a fairly random sample of
typlecal things pilots do that get them into dangerous situations. It is
important, therefore, that the interviewer obtain the most recent incident.

It is expected that from some pilots interviewers may be able to obtain more
than one incident. Consequently, after the pilot has given his most recent
incident, the interviewer should then ask the pilot if he can recall cther such
ineidents, It would be des;rable if interviewers could obtain more than one
incident, but the nuuber should not exceed three because of time limitations.
It will be left ﬁp to the interviewer to Judge each example the pilot gives
and to determine if secondary questions are rnecessary in order to obtain what
is needed. As a gulde for the interviewer, the essential information to be
obﬁained from this question can be summarized as follows:

1. The most recent example of scmething the pilot did that resulted

- in a dangerous situation or near accident. That was the unsafe act?

2. Conditiong under which the incident occurred: location, traffic,-
weather, instrument or contact flight, day or night fl1ight, etc.



3. Type of airplane being flown and information about other equipment
involved in the incident: engine failure, instruments misread,
controls confused, radic inoperative, etc.

4. Pilot's opinion as to reasons for the unsafe act. 7hat were the
contributing causes of the unsafe act?

It is expected that some pilots will give incidents which were dangerous but
were not brought on by an unsafe act of the pllot. These pilots may find it
difficult to admit that they committed an unsafe act. The interviewur-might
remind the pilot that we want examples of what pilots do rather than examples

of situations made unsafe by others. The interviewer also might re-emphasize

~

the fact that we are not interested in particular pilots and that these examples
will bte treated anonymously. If the interviewer still cannot obtain an adequate
response for Question #1, he should try the following Alternative Question:

Alternative Question (Alt. #1): "“/ell, perhaps you could recall the most recent
incident where you observed some other pilot do something that got him in such

a spot."
Following is an example of a fairly satisfactory answer to Question #1:

Filot: ‘e took off at Washington with about a 700-800 foot ceiling.
The visibility was only about 1 mile and there was rain on the windshield,
Ve were only about LOO feet off the ground at the time. There was another
pilot riding Jump seat and if it hadn't been for the fact that he saw this
other plane and yelled we would have hit him sure, That was really a
close one,"
(Comment: The pilot has given the situation and the conditions
under which the incident occurred, but he has not stated what
the pilot or copilot did to brigg on this situation. Consequently, .
the interviewer found 1t necessary to make an additional comment).
Interviewer: "I'm not sure I understand just what you -did to bring on
s situation,”
Pilot: "Well, it was really the control tower operator's fault for
Clearing us to take-off with another plane in that position in the
trafific pattern.”
(Comuent: The pilot seems to be a bit defensive and puts the blame
on the conirol tower operator. MNote next that the interviewer does
not ask the pilot if he was at fault in any way but makes a simple
reflection of the pilot's statement, The result 1s that the pilot
later tells why he was at fault).
Interviewer: "It was rTeally the conirol tower operater's error that caused
This situztion to occur, is that right?®
Pilot: "Yes, It wa3-his error at first, He shouldn't have cleared us.
BTI1T we were sc busy in the cockpit that we didn't look out for other
planes, The copllot was reducing power--that shows how low we werel I was
busy getting ready toc fly ilnstruments. I would 1like to emphasize that in .
the DC-l} you have to do so mych you don't have encugh time to look around.-



. {Comment: Simply by showing an Interest and by trying to understand
him the interviewer ski}lfully broyght.out the specific unsafe act
of the pilot. In addition he obtained the pilot's opinion as to
possible reasons for the unsafe act, namely the complexity of a
particular airplane.d

QUESTION #2
(Captains) "Now, I would like for you to recall the last time you had to take
over the controls frum a copilot because you felt the situation was pretty
critical., Could you describe hat situation and tell me just what the copilot
did or might have done if you hadn't taken over?t
CoEilots "Now, I would like for you to recall the last time the captain you

were Tlying wlth took over the controls from you because he felt the situation
was pretiy eritical., 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??

The purpose of this question is to get examples of what less competent
pilots do dr might do in critical situations in airline flying. The answers
to this question should be in terms of behavior of the pilot. ¥hat did he deo
or what might he have done? It is expecited that from some pilots interviewers
may be able to obtain more than one situation. Consequently, after the pilot
has given the most recent situation, the interviewer should then ask the pilot
if he can recall other such situations. It would be desirable if interviewers
could obtain more tham one situation but the number should not exceed three
because of time limitatiens. Because of the natyre of the information desired,
it is necessary to have somewhat different questions for the captain and the
copilot, Here again it is important to get the most recent example, The
interviewer should make this clear to the interviewee. It will be left up to
the interviewer to judge the pllots' answer to the question and to determine if
secondary questions are necessary in order to obtain the needed information
about the situation. As a gulde for the interviewer, the essential information
to be obtained from this questlon can be summarized as follows:

1. The most recent exauple of what the copilot did or might have done if

aliowed to continue flying the plane,

2. Conditions under which the captain took over: location, traffig,
. weather, instrument or contact flight, day or night flight, etc.



3. Type of airplane being flown and information about other equiprment
involved in the incident: engine failure, instruments misread,
controls confused, radioc inoperative, etc.

It is expected that some of the pllots may not be able to give an exsmple of
such 2 situation. If, after giving the pilot sufficient opportunity to answer.
Question #2, the intervicwer does not obtain an example, he should try the fol-
lowing Alternative Questions:

Alternative Question (Alt, #2) (Captaing): ™"iell, then, perhaps you could tell
me about the last time that you felt that the situation was so critlcal that you
would not have wanted the average copilot to fly the airplane. Could you

describe that situs'ion and tell me what unsafe act an average copilot might
have done in that situation?"

Alternative Question (Alt. #2) (Copilots): "Well, then, perhaps you could tell

me about the 1ast time that you felt that the situation was so critical that you
preferred that the captain fly the airplane, Could you describe that situation

and tell me what you might have done in that situation?*

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

Pilot: " were landing at ‘/inston-Salem, North Carolina, at night. The
rurmay we had to land om was a very short one, 7Jell, my copilot had been
flying the plane so I thought I'd let him land it., As he turned on the
approach, 1 could see he was too high, so I took over and cut off all the
power and put my flaps down right awaye. Even at that we didn't touch until
we were about a third of the way down the rurnway."

(Comment: The pilot has described the situation briefly but has
omitted some important information),

Interviewer: ™"Even with vour taking over it wss close, huhi®
nt: Note that the interviewer does not ask further questions
but simply makes a response which shcows the pilot that he is listening
and is understanding what he is saying).
Pilot: "Itll say. Hs would.have overshot for sure. Those DC-3's float a
Tot more than the DC-L's. I guess he had been flying the bigger ships
quite & bit. Then, too, the weather wasn't too hot--poor visibility, light
rain. - Course, with the rain, that made it worse because 1f he had to use
a lot of brake at the end of the runway we would have been sunk."

(Comment: Here the pilot voluntarily has filled in the geps in his
original description, By giving the kind of response he gave, the
interviewer obtained the additional information he needed: the type
of p%ane, weather conditions, more about what the copilot might have
done). .

QUESTION #3

"In addition to these specific incidents which you have described, we are
anxious to get your opinions on causes of unsafe airline flying in general.
Obviously, there are a great number of causes, but I would like to hear what
you feel are some of the most important., What are the important causes of
unsafe airline flying?"



This question is designed to provide us-with the opinions of airline
pilots as to the important factord contributing to unsafe airline flying, It is
expected that the question will provoke opinions on many differént aspects of
;irline operations, such as training, evaluation, communication, equipment,
pilot traits, morale, dispatching, maintenance. Such information will be of
valus to us in later projects and certainly of value to the airlines themselves.
The interviewer may wish to ask additional questions in order to obtain more
opinions from the pilots. This, of course, will depend upon the judgment of the
interviewer., Tt should be noted that thls gquestion is intended to obtain
opinions whereas the previous questions were for obtaining specific.incidentg
and Eehavior of pilots in those incidents, The interviewer, however, should
make certein that he completely understands what the pilot means when he statss
an opinion on causes of unsafe airline flying., It may be hecessary to encourage
the pilots to be more specific in order that the interviewer understands what

" is being stated,

QUESTION #4

"If you ran an airline and had the problem of keeping check on whether captains
were doing a good Job, how would you do it?“

The purpose of this question is twofold: {irst, to obtain pilots'
attitudes towards present methods of evaluating captains; secondly, to obtain
their ideas for improving these methods. The question is worded in such a
general way that the pilot smay express attitudes or opinions about various

evaluation procedures.

QUESTION #5

ithat characteristics, traits or abilities which differentiate the good airline
captain from the poor are not being svaluated adequately by present methods of
evaluation?® ’



It is -expected that this question might preduce two things: first, it
should tell us what characteristies, traits or abilities pilots feel are
possessed by the good 2irline captaing secondly, it should tell us if they feel

these other characteristics, traits or abilities should be evaluated.

QUESTION #6
"How would you change the present inatryment check sc that more of these
desirable characteristics, traits and abilities of the good airline pilot could
be evaluated?n
The purpose of this question is to get specific ideas from pilets on ways
of improving the instrument check so that it would measure more of the qualities

which the good airline captain has,

QUESTION #7
"Tg are also interested in determining to what extent pilet fatigue may be a
fector in zirline acclidents. Can you recall a situation where fatigue in any way
might have contributed to an accident or a near aacident? Would you describe
that situation and tell me Jjust what the pilot did as az result of his fatigue?®®
If a pilot can recall such an incident, the interviewer shoyld obtain from -
him certain essential information abeut the sltuation. The interviewer should
first give the pilot opportunity to furnish thls information voluntarily, but it
may be necessary to ask additional questions. Following is the essential infor-
mation which the interviewer must get:
1. Type of airplane and how many congsecutive hours the pilot had been
flying at the time of the incident.
2. Kind of flight: overseas or domestic, day or night, a long hop or a

flight with stops, instrument or contact flight,
3, How long pilot had been assigned to flight.

QUESTION #8

"T would like to get more of your ideas about this problem of fatigue. What
causes pilot fatigue for the most part? What are important fatigue-producing
factors in airline flying?"



It is important that the Interviewer encourage the pilot to glve specific
causes which would be of velue to airline companies, If the pilot already has
indicatcd that he felt fatlgue was not a problem, this qucstion, of course,
would not be asked,

QUESTION #9
"Jell, I've asked you a lot of questions and jrou have glven me some very goeod
ideas. MNow, perheps you have sowething further to say on these problems which
you haven't mentioned already. If you do, I would like very much to get aoms
of your other ideas."

The purpose of this question is to get any ideas or attitudes relative to
these problems which might not have been expressed in response to the questions.
In addition, by zllowing the piloet to express himself in this way, the interview

is terminated ¢n a good note.
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CAA Project I . May 1947

DESCRIPTION OF THE PROJECT

The Committee on Selsction and Training of Aircraft Pilots of the
National Ressarch Council has requested the American Institute for Research to
make a survey during the next several weeks of procedﬁres for selecting, certi-
fying, and upgrading airline pilots. The funds for this project have been
supplied by the Civil Aerongutica Administration. The Civil Aeronasutics 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, with recommendations regarding
current procedures. It is not the intent of the study to evaluate specific
airline pllots or to compare different groups of pilots. No data regarding
specified individuals will be presented to either the Civil Aeronautics Admin-
istration or any of the airline companies.

The primary cobjective of the study is to survey all sources of
information regarding the requirewents for effective work as an airline pilot.
It is anticipated that this survey will lead to & more accurate definition of
the specific skills, information, types of Jjudgment, aptitudes, and personality
and temperameﬂt whrich are essential to insure a long career as a safe airline

pilotf

Sources of Information

It is proposed that this survey include all of the promlsing spuyrces

of information regarding the characteristics of safe airline pilots, One of the



primary sources is expected to be the pilots themselves. It is planned that a
representative sample of pilots frowm almost all airline companies and with
varying amounts of experience, be interviewed, A systematic tabulation of their
analyses of situations involving accidents or near-accidents would be made,
Various types of emergercy situatlons would be studied‘to.deterﬁine the specific
sk’lls, abtilities, or inforimation most useful in avoiding a serious accldent.

4 second source of information will be the airline company check
pilots. These men will be requested to provide inforwation regarding the speci-
fic types of skill and ebility which they repard as most important in examining
pilots. They will be especlally asked to describe actusl incidents illustrating
poor Jjudgment, bad habits, or unsuvitatble temperament on the part of a pllot to
whom they have recently given a check flight.. ' ‘

A similar survey would be made of cdther company employees, in charge

g{ the training and supervision of pilots. This part of the survey would stress

egpecially long-rance training procedures, special problems with respect to new
equipment, and similar matters.

Another source of information will be the company personnel files.

These records are to be examined to obtain information regarding all pilots
separated from the company either for failure "on the line" or in captains!
school. 4igain, the examiners of the company files are not concerned with
individual pilots and consequently the names of pilots would not be taken from
the files. For purposes of comparison, a control group of individuals who are
successful would also be studied., It is anticipated that by studying the records
for a 7roup of approximately a thousand pilots; half of whom were unsuccessful
and separated from the company and half of whom were successful, valuable
infermation resarding requirements for auccessful work as a pilot can be ob-

tained.



STANDARD PROCEDURES
FOR INTERVIEWING

General Plan oi Intarviewing Frogram

The general plan of the program calls for interviewing around 500 airline
pilots at approximately twenty large citles throughout the country. This
interviewing will be accomplished during the month of May. As soon as this
airline pilot interviewing program is underway, the plans call for interviewing
approximately 100 C.A.A, flight examiners, 100 airline camﬁany check pilots, and
100 other imdividuals who are in positlons where they obserfe‘airline Pilots.

It is proposed that all of thgee interviews be completed by at least the end of
the first week in June.

Interviewers will work under the supervision of a person who has been
selected as supervisor of a partigular city or areéf The suﬁerVisor will be
responsible for cbtaining interviewers and also will assist them-in learniné the
interview methods and procedures. Standard operating procedures for interviewing
have been written for the interviewers. These procedures are to be followed
closely in order that the interviewing be standardized at all of the int;rviening
loealities. In addition, standard procedures have’beeﬂ prepared to assist _ .
interviewers in classifying the interview data and in preparing the reports of
their interviews., Again, these procedures must be followed closely to insure
accuracy of tabulation of the interview information.

The purpose of the interview program is primarily for obtaining first—haﬁd
information on what airline pilots do, how they behave, or what acts they perform
in those situationg which they themselves Jjudge ag being the critic4dl situations
in airline flying. This information will be one of the mgin sources from which

tn determine the critieal requirements for the safe airline pilot, The interview,



A small number of contrel tower operators and other similar types of

ground personnel are to be requested to provide information regarding safe and
unsafe pilots. These reports would be similar to those obtained from pilots,
but ﬁould be concerned more especiglly with qbservations with respeet to
landiﬁgs and take-offs, The individuals in these groups would be asked to _
report specific incidents which they believed typified behavior characteristics
of safe and unsafe pilots. |

CAA inspectors and examiners would be requested to provide a statement

of the principal reagsons for failing each of the last few men who did not pass
an airline transport pllot s examinatinn which they gave, These would be ampli-
fied by detailed reports of incidents which confirmed their opinion that the
applicant should be ?ailed. The examiner might alsc be asked if the pilot‘couldl
have done anything aftér this incident which would have compensated for this
error. Similar reperts would be obtained from the inspectors and examiners |
regarding the things which pleased them most about the best pilots whom they h;d
. recently examined . |

The last source of information which is proposed to be included in .

this survey is the CAA record files. These files are to be analyzcd with reapect

to flight examination records, personal records reﬂarding pilots and accidenta.
It is anticipated that this comprehensivs survey of sources of informa-
tion regarding pilot requirements will provide a sound basis for further studies
and research on the problem of improving current procedures for selecting,
certifyiné, training amd upgrading airline pilots.
The findings of this study will be made available to all of the
cooperaling organizations. It is believed that this survey will provide valuable

information which can be used to the advantage of all concerned.



then, fa designed primarily to furnish specific examples of pilot behavior. A&
secondary function of the imtenview is to furnish opinions of key perscnnel as to
causes af unsafe airline flying, causes of plilot fatigue and ways of improving

methods of evaluation airline pilots.

The Nature of the Interviaw

In order to accomplish the objectives stated above, the interview has been
designed as a relatively informal, semi-structured situation. The informality
of {he interview will depend lérgaly upon the attitudes and techniques of the
interviewar. The structure of the interview is provided by the standardized
guestions which defime the areas in which discussion will take place, Our
experiences with attempts.to Sbtain information of the kind desired in this study
has conwvinced us of the importance of two factors which determine the success of
an interview: the attitudes of the interviewer and the kinds of responses he

makes during the interview,

The Attitudes of thaflnterviewler

The degree to which an interviewee will express opinions and attitudes or
talk freely about his experiences to another person depends upon the "atmosphere®
created by the interviewer or the, "rapport" established between the interviewer
and the interviewee, The most favorable atmosphere is ane waich is best described
as "permissive." In a permissive atmosphers an interviewse feels free to express
almost any sttitude or opinion. This iz because he feels that no matter what he
says he will bBe urderstood, he feels that no matter what attitudes he expresses
they will be accepted by the interviewer, he feels that his ideas are worthwhile .
and respected. How well an interviewer can create such a permissive atimpsphere
in an interview depends mostly upon his own attitudes. The interviewer may
follow certain rules and be familiar with particular techniques, but neither
vules nor techniques will cover up faulty attitudes.,

It i3 difficult to label and describe the desirable attitudes of an inters.

viewer, Nevertheless, an attempt is made at listing certain of these attltudes

TetTY



l. The imterviéwer should oonsider the interviewde ds an indtvidual rather
than as a statistic or as just another source of data. Because the
interviewee is an individual, he will have fesdings, he will want to
feel important, he will cherish his own ideas and beliefs, he will defend
those ideas if he feels they are not accepted, he will be cautious and
at times even susplecious,

¢. The interviewer should assume the role of a neutral person. He has
nothing to defend, no preconceived ildeas as to what is correct or
incorrect. He is not a judge.

3. The interviewsr should take the attitude that he is not the expert--the
expert is the interviewee, It is the interviewee who knows his field
and the interviewsr must rely on the expertness of the interviewee in
order to obtain the data for this study. It is a mistake for an inter-
viewgr to attempt to show how much about flying he knows. "A little
knowledge is a dangerous thing" is even more applicable in an interview
with somecone with years of accumulated knowledge.

4.+ The interviewer should be willing to let the intervliewee take the respons
sibility for carrying on the interview. His attitude should be one that
says, "You know more what to tell me than I do." The interviewsr only
decides the area by asking his questions, then directs his efforts at
encouraging responses to the questions. .

The Techniques of the Interviewer

1, Beginning the Interview. This 1s usually the phase of the interview

which gives an interviewer the most difficulty. This is almost always because.of
the insecurity of the interviewer--not the interviewee, Often the interviewer
feels that he mﬁst get the interview golng smoothly right awey and then feels
uncomfortable when 1t doesn't. liost interviews will develop slowly. This is
characteristic of almost any situation in which two people begin to establish a
relationship., Consequently, the interviewer should strive to appear at ease
himself, thus ﬁelping the interviewee to relax. It is important not to- create
the impression of haste or impatience, Sone small talk at the beginning of the
interview may be helpful, Also 1t is lmportant for the interviewer to establish
his identity and the purpose of the interview fairly soom after starting the
interview. This should be done briefly, however, because a long-winded. intro-
duction cdn detract, from the informelity which the Interviewer will want to
‘create. Exactly how to begin this introduction will depend upon the local
situation, For example, in this program it has not been pogsible for A.I.R.

representatives to contgct all the people who are to be interviewed, - In most



cases; the only contact with an airline will kx®e been a latter to a top exscutive,
Consequently, some of the interviewses may lmow only a little about the project;
others will lnow nothing. It is essential, then, that the interviewer use his

own judgment as to how to begin, There are, however, a few important things

which the interviemee should understand. He might know some of these things
already, or may have to be told about them by the interviewer. In any event, he
should be informed of the following:

1. That the interviewer represents the A.I.R. which has been authorized
by the C.,A.A. to carry out this investigation, and that the project
has been discussed with the Air Line Pilots Association, which has
infermed all council chairmen and officers of the project.

2. That the purpose of the study is to get as complete an ynderstanding
as possible of the job of airline pilots in order to determine what
specific qualities and characteristics good airline pilots have which
differentiate them from poor airline pilots.

3. That such an undarstanding is necessary in order laster to determine
fair and accurate ways of selecting and certifying airline pilots.

. That the investigators feel that pilots {or CAA examiners, check pilots,
etc.) are in a2n excellent position to give help on this problem.

5. That in this study we are not dealing with the individwal pilot but
only with pilots in general, Similarly we are not using the namas of
the particular persons contributing their opinlons and ideas to this
investigation., '

It is expected that as the interview progresses interviewees will ask questions
ar express attitudes indicating some lack of understanding of the study, even
though the lntroduction has been carefully made., These questions can be handled
best simply by answering them when they arise., In other words, interviewsrs
should not expect to settle all issued in the introduction to the interview,

Too long an introduction will be as bad as no introduction.,

2., The Questions. A certain amount of structure has been given the interview

by formulating questions to be asked of the interviewee. Thesse questions are
different for each type of person to be interviewed, i.e. pilots, C.A.A.
examiners, airline company check pilots, etc, These questions have been designed

very carefully and worded in the best possible way to obtain the .nformation



needed in this study. The interwiswer should study garefully the queations and
their explanations in order that he is very familiar with the wording of the
questions and knows exa¢tly the information which each is designed to obtain.
This is very important inasmuch as the interviewer will want to ask each quastion
very much as it has been formulated, yet without sounding as if he had memorized
3t. As an.aid to the interviewer we have prepared an "Interviewer's Guide" for
use during each interview, This is simply a list of the—quaatiens and brief
reminders of the essemtial information to be obtained from epsh, Interviewers
may feel more secure by having thils gﬁide cl-ruring .the interview, perhaps making an
explanation to the interviewee such as the following: h

"I think I can let you know most clearly the kinds of things we are after
if I just ask these questions which I have here.” o

The purpose of these standard questions 1s to establish clearly the spscific area
in which information is desired. It is natural, hpwever, to expect that inter-
viewers may ﬁave.tu repeat questions or elaborate scmewhat. upon their first
stateméﬁt'of the question when it does not produce an adequate response, ?he
standardized questions shoﬁid touch off -the first spark and the interyieﬁ;e then
should begin to respond, The interviewef at this point, however, cannot just sit
back and listen, His function now is to encourage the interviewse to elaborate
certain points, to give additional details and sometimes even to get back on the
awbject when he has strayed a little. All of this is accomplished by the
responses of the interviewer to the statements of the interviewee,

3. Interviewer's Responses. When an interviewee sesms to be responding

adequately to a question, the interviewer shonld need only to display his
genuine interest by an occasional "] see" or "Uh-huh." It is most important for
an interviewee to feel he is being understoode-ngt just "listened~to." This can
be displayed if the interwviewer occasionally makes a kind of restatement of the

. esgential aspects of what the interwviewee le expressing, such as:



Interviewee: "The way they himke ypou take these darn instrument checks

every 8ixX nonths, it's no wonder pilots feel that way. When doctora once

get their degree, they're through being examined. Not pilots~-they never
get through being checked and evaluated,"

Interviewer: "It really makes you feel pretty insscure about your job."
These three responses, the simple "I see" or "Uh-huh," the restatement of the
essential content and the reflection of feelings, constitute the interviewer's
main tools. Experience has shown that with desirable attitudes and the skillful
use of thede three kinds of responses an interviewer is most successful at
encouraging interviewees to express their real feelings and attitudes and to
furnish the information desired by the interviewer,

. 4. Note-taking., An important problem in interviewing is how to record
what transpires during the interview. In the absence of electrical recording
equipment, it is usually necessary fnr the interviewer to take notes. The
problem then becomes to avoid letting the note-taking destroy the relationship
or interferc with the other functions of the interviewer. Studies have demonstrated
that the interviewer can recall more if he takes notes during the interview than
if he does not, even though he may write up the interview immediately afterwards,
Conssquently, for the interviewing in this project it is requested that the
interviewer take notes during the interview., Then, fimediately afterwards, the
interviewer will fill out the "Interview Summary Forms," using his interview
notes, In this kind of interviewing where specifio, and often fairly technical,
information is being obtained, note-taking during the interview is probably even
more necessary than in other kinds of interviewing. It has been our experience,
too, that when interviewing is done in a field with which interviewers are not
too familiar, gross misinterpretations of informsztion oocur when interviewers
take jnsnufficient notes and rely too heavily upon their memory, In addition,
there is one other important reason for recommending that interviewers take very
complete notes. Ve feel that this investigation will be made more significant

if we can include in the reports of the study a number of direct quetations from

interviewees, To accomplish this, we are suggesting that interviewers attempt to



get some verbatim statements which’ they feel would make good ‘examples te ineclude
in reports of the program. Wheneverrverhatim statements are written in the
"Interview Summafy Forms," the interviewer should place such statements within
quotation marks.

Interviewers will turn in both thelr interview notes and their "Interview
Summary Forms" on each interview at the end of the day on which the interview was
conducted. The Jjob of tabulating and analyzing interview data will be facilitated
greatly if, as soon as interview notes and summary reporfs are turned in,
supervisors will forward them immediately to The American Institute of Research,
Cathedral of Learning, Pittsburgh 13, Pennsylvania, Interview notes should be
taken on 8% x 11" paper to insure a standard size for all notes,

Se. Speclal-Problems., It is impossible to foresee all problems which may

confront an interviewer, Nevertheless, some problems almost always arise, and’
it is well for intervieweré to have done some thinking about them beforehand,
One of these problems 1s in regard to the length of interviews. Severzl of thé
interviews for pilots and the interviews for CAA examiners have been accomplished
already. Their lengths varied from one to two hours, the averapgs belng around
one hour and one-half, The length of a particilar interview will depend upon
many factors: the amount of time the interviewee cen spare, his willingness to
cooperate, the richness of his experience, and, of course, the skill of the -
interviewer. Probably the best interviews are cbtained, 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 sessions much beyond the amount of time decided upon. Rather, théy
should conduct their interviews in such a way as to complete the questions in ‘the
aliotted time,

Another problet is where to conduct the interview, This w1l depend for

the most part upon the local situation. Becaugse of the nature of therinformation



1
roquested . from interviewees, however, every.attemﬁt should be made to securs a

private or semi-private place for these interviews. In this connection, one

other problem will arise: Occasionally, interviewers will find that a captain

and his copilot moy want to be interviewed together. This probably should be
avoided because of the nature of Question #2. It may be possible, however, to
interview two of three captains or copllots so long as they aren't mixed, This
already has been tried with some of our preliminary interviews. If the interviewer
has had training and experience in group interviewing, he may try out this
procedure, He could decide himself 1f it seemed to be a good procedure for this
type of iﬁterview.

Another problem confronting intcrviewers is what to do when &n interviewee
has.a tendency to stray from the subject and to get off on topics of his own
choesing. Here the interviewer is torn between 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 off his chest, when he has not
understood a question,'and only occasionally when an interviewee is deliberately
si&e-stepping a question, It is seldﬁm that an interviewer should have to -
interrupt an interviewec., This may completely destiroy the rapport of the
interview. A better procedure is to help the interviewee "get it off his chest!
by reflecting his feelings accurately. Then when he has expressed himself, the
interviewer might make some such response as:

"] can sure understand just how you feel about that, Well, could we

return for a minute to these incidents we're after, Could you recall
such an incident?"
Or when it appears that the interviewee might have misunderstood the question,
the interviewer might simply say:

‘"I guess I really didn't make it very clear what I would like to get.
Perniaps if I just stated that question agaim for you it would help."

When an interviewer runs across an interviewee who seems to be uncooperative and

™.
who appears to be holding back information, very little can be accomplished by



trying to force the information eut of him. The interviewer's only recourse-is
to try to understand why this person deesn't want to cooperate, accept that
reason, and attempt to understand what he is willing to tell you.

Finally, there is the problem of what the intarviewer does when there are
innumerable "long pauses" during an intervliew. The pause is frequently a rather
unnerving experience for an interviewer., It goes without saying, however, that
when an interviewer successfully has transferred the respongibility for rrying
the interview to the interviewee, the latter 1is more inclined to "feel" the pauses
and to fill them himself, On ths other hand, when an interviewer shows by his
attitude that he is "in charge," the interviewee will feel that it's the inter-
viewer's job to keep the conversation going, not his; such an interviewer usually
finds it is he who has to keep it going and, consequently, there. will be pauses.
In general, it might be stated that when long pauses become Ifrequent, the inter-.
viewer can try the following, in the erder given:

a. Wait out the pause, for the interviewee may only be thinking of what
to say next. By waiting out pauses, the interviewer also reinforces
 the-fact that he wants the interviewse to carry the ball,
b, If the pause becomes too long, try and restate the easence of the inter-
viewset!s previous comments as follows:
nIf I understand correctly what you have been saying,
you think that fatigue is a real problem."
Such a response invariably stimulates further comment, and, furthermore,
it demormtrates that the interviewee is really being understood..
c. It may be necessary to reflect the difficulty which the interviewee is
having with sone response like the following:
"It's sort of hard to pull these incidents out of the
past in a few minutes, is that right?n
d. Finally, it may be necessary tc proceed to the next question after trying
one final attempt such as:
"You've sort of exhausted that topie, as far as you're concerned, eh.”

Arranging the Interviews .

The responsibility for arranglng interviews will have to bs assumed by the
supervisors of interviewers or in some cases by the interviewers themselves., Same
of the larger airline companiles will have been contacted by members of the staff
of A.J.R. Even where this has been done, however, word of the projecf may not |

have gotten down to regional offices or turn-around points for these companles.



Consequently, it will be necessafy in mpst cases for the supervisor to arrange

an appointment with the captain in charge of that particular office. In scme
instances, this person is called a "Regional Chief Pilot," a "Chlef Pilot," a
"Reglonal Director of Operations,”" or a "Regional Director of Transportation.”

In some instances, the main offices of the airline will be located in the same
city where the interviewing is to be done. In this case, it is probably best for
the supervisor to contact the “Director of Operations" or the "Director of TfaHS-
portation” of the airline company.

These persons will undoubtedly indicate to the supervisor the best procedures
for actually contacting the pilots. Usually, this wili be a chief dispatcher or
some such person who has records of all flights and knows when crews would be
available, It has been our experience, howaever, that it is mostly up to the
interviewer to make actual arrangements for interviews. He may have to make
contact with pilots in several different places: operations, pilot ready rooms;
hotels where pilots stay during lay-overs (overnight stops), ete,

It will probably make the interviewer's Jjob easgier if the supervisor first

has contacted the pilot in charge of operations in that city. Then the inter-
viewer is able to tell the interviewees that this person has been contacted and
everything has been cleared through him.

An inevitable response of pilots has been to ask if thils project has the
approval of the Air Line Pilots Association, the pilots!' union, The interviewer
should say that this organization has been informed of the project and that
Mr. Behnke, the head of the pilots' union, has expressed his personal desire to
cooperate and has written to all of the council chairman and officers.

At a particular city, interviewers will find that some pilots are based at.
that city and others are merely at a2 turn-around peoint. The latter means that
they have a wait at this city before taking out aqother flight, These waits vary
from about one to eight hours for pilots who don't lay-over {stay ovarnight)., It

is important for the interviewer to get pilots who have sufficient time between



flights for an heur or hour-and-a-half interview. This information can be obtained
from the operations or dispatching offices. About four hours between the time of
arrival and the time of departure will generally be required in order for pilots

to squeeze in'an-interview. Pilots who are based (have their home) at the city

may have two or three days off between flights,

The Fatigue Rating Scale

A somewhat separate part of this study is the obtaining of pilots' ratings
on factors contributing to fatipgue, A rating scale has been constructed for this
purpose., It is intended that this scale be administered by the interviewer at
the end of the interview. This could bte done rather informally, asking the
pilots to fill out the scale themselves while the interviewer looks on. The
completed rating scale then should be attached to the "Interview Summary Forms®
and turned in to the supervisor. - The instructions for administering the rating
scale are seif-explanatory and should ﬁe studied carefully by the interviewer

before he begins any interviews,



INSTRUCTIONS FOR T™HE JSE OF THE

PILOT INTERVIE. Su..:ARY FORMS

The Filot Interview Summary Forms are the final record of data collscted
during each interview. For this reason 1t is essential that the material is
presented clearly, neatly, and accurately., Use ink, and write legibly. 'hen it
is necessary to check items, place the 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, Complete these forms directly from the notes taken during the interview:

On the cover page, write your full name after the word "Interviewer," the
date of the interview below, and the approximate length of the interview under the
date. @Give the name of the city in which the interview takes place in the space
following "Location." Check whether the interviewee is & captain or copilot.
Below, write the name of the airline employing the pllot interviewee. The space
for comments may be used to report such things as the interviewee's reaction to
the questions, unusual conditions of the }nteriiew, extent, of cooperation, or
anything which you feel of importance to those who will analyze the interview data.
It is also your opportunity to make any suggestions or criticisms of questions,
inatructions or materials used in the interview,

On Questions #1 and #2, note that you are asked to check whether the interviewee
answered the preferred or alternate question, Indicate by quotation marks the
statements that are in the pilot's own words. It is important that we have a
reasonably camplete record of what the interviewee actually sajd in answer to
these questions and we are especially interested in getting direct quetations in
the answers to the questions.

Indicate any grouping or separation of ideas, attitudes, causes, etc., by
numbering sach group or item clearly. When reporting the answers to Questions
#3, L, 5, 6, 8, and 9, keep this in mind, On the Summary Form for Question #7,
there are three fill-in items and four pairs of items to be checked. Complete these

" items as indicated even though they are IRcIi@ed in the deseription of the ificideft.



If, while answering Question #9, the interviewee makes any comment referring
to previous aquestions in the interview, include these statements under the
appropriate question rather than under Question #9, ‘

If an interviewee did not answer a question for some reason or another,
indicate this on the Summary Form for that questien and state briefly why you -
think he didn't answaer the questien.

The Summary Forms for each interview should be completed imediately after
the interview, This is very important. Scheduling of interviews should be
planned so that there will be time at the end of each to fill out the forms.

then the interviewing schedule for each day is completed, clip the notes for
each interview with the completed Interview Summary Forms for that interview.

Give &ll the Summary Forms, together with notes, to your supervisor,



APFENDIX 4

PILOT INTERVIEW SIMMARY FORMS

- 2hAs
Pl



(eowds STIY4 UT o3TI4 30U oF)

(Aavsgeoeu JT 108Ys JOo X0ug osf)

: gaUeumIn:
POUTTITY Jo owsy imetadequl Jo ygdus|
————ei i
3oTtdoy  (euo Yosyp)
urezde) Ieomatadequl : teqeqg
‘moTy€o0 PJIoMeTAJSUT

SRHOd AUVHRAS AHIAWHINI IOTId

BTmeA TAsuued ‘g1 yIangeqgrd

EOUVASEY ¥od FLAIITSNI HYOIMHAY



(eowds £TY3 UT 03TIM 30U oQ)

Q.Uﬁmamomﬂ JT 19048 Jo Hour esp)

*q011d ouy jo Jotaeyeq otJtoads oy3 ezjswvydmy
sonq0 ‘oumeidatr® Jo odiy ‘seyzeem “3y31{r Jo esvyd ‘ofJJely ‘uoizec0l SPNIOUI  * HMAGWHNAY

fr

2: *gsend *37Y (ewo X2ayp)
Wt motssend ! podessiy qUOpTOnI juesey 3sof jo uotzdriosed iy NOILSAND



(oouds sTyy uUT 93 ram jou oq)

(Axessesou J71 jeeyus Jo Fowq esp)

*03e ‘ounidirs Jo odfq

—————

*107td oyq Jo Jolawysy od1Jroeds oyq oziguydug
‘Toysimem ‘quITYF Jo oswyd *orIyeay ‘UOTIBOOT OPATOUT  : HANTAH

Lk *3som 31T (suo A08yn)
L} ueygsend :pedamsry JUOPTOU] puooss Jo uojzdydoseq : TF NOILSAND



(eo8ds sTy3 UL sq1am 30U oF)

{Xaveseoom J1 3004us Jo Aovq 85()

sqo1td 2yn Jo Jotasyaq oTJIosde eyj ezyseydug
s0q90 ‘euwnydar® jJo odAy ‘Joyjrwem ‘udriy Jo eseyd ‘orJyuxy ‘uorjB8o0T SpNIAUL

It rasend *31V  (Quo Jo0y))

{ Y IWAITEY

L} uotrjseny : podomauy quopToul pJtyj Jo uorydrroseqd *:Tj NOILSANY



(ooeds s1yy Uy 93 TJamM 20U 0Q)

(Adassedeu JT qmeels Jo Xsvq o8fi)

sno1tdoo eys Jo Jorasysq o1gyteads ayg ezissyduy
*o3e ‘ousidaye Jo odig ‘Joyswem ‘qu3i iy Jo aseyd TojJyudLy ‘Uoiqwoo’] epnToul  TYIININAY

e _2d v3memb 3TV (euo Aoeyd)
Zf# uo 1380MY 1poJoMsuy : quepiou] juedey 3scf Jo uoijdiioseq "Nﬁ HOILSHND



{coeds sTy3 UT @3TJA 30U oF) \

(AXu98509U JE 106ys JO Xo8q 99(}) ) i

snordos auyg Jo JoTawyeq oyitoads eyg eztTseyduyg
«090 ‘emeidars Jo odAy *xeyysom ‘qu3riy Jo eswyd ‘oT1Jyudy ‘UOTREOOT OpNTOUT  HEAIEHNEN

-

frageny *q41Y (oue ¥oayj)
3f worymany n“ﬂmuormﬁ yweptoul pucse§ Jo uatridirosed 12 HOT1ISENY




(cowde sTyy UL ©3Tam 10U 0q)

(Aawsseoou JT j004s Jo yoeq asN)

*q071do9 cyy Jo Jotawmysq orJrosds syy ozrsvydwy
*03e fouvidara Jo edhy ‘aeyjmem ‘aySy1y Jo oseyd ‘oyJJuay ‘uoT3E007 epNIOUT  :UAGNTATY

2t *9somdy *31V (euo Hoeup) .
2# moraseny ANESEE JuUOpPToUl PATYL Jo uotgdiroseq *2F HOTISHENY



(oowds sTyj T 037.U4 qou o)

T {Xrosseoceu JT 300Ut JO Fo%q 5]

Ahampﬁhdmmm oSnBO YOBO Joqumil)

Quii1g SUITIY oFesul Jo gagnvy guegiodul ‘el NOILSENY



(¢ovds sTY3 UT ogTam j0u o(1)

(Adosseoeu JT 0048 Jo Hoeq esp)

{Atove1edos wept yows Jaqumy)

SpoyjeN Jutaoadwl JoJ swapl 8poylel IWMoSeld plemo] apnaIany uww HOILSAND
F



(ootdg sTy3 W B3TJM 30U of)

(Axesseosu JT 388Ys Jo x0mq as))

(£1e38aedes yoea Jedqumns] )

*8poyjleN juseesd Aq pezeniuaf
duted 30 oJV UOTUY S90Ttd poon Aq passessod
pejeniead ag JuydtH feyi moy BOTITTIQV 40 “sqrsa] ‘sorgstdesowasy) :gff NOIISAN®




(pouds_STY3 uj o3l jo0u o)

(Ravssecen JT 3186US JO X0W9q asn)

{£1e38aedes aStrayo peqseddns yove Joquny)

Fooy) JUsUNJIISFUI UT goJueyy pe3seddng ot HOILSIND



(oouds sTyz UL e31am J0U o)

N&Mmeeoon JT 3°9Yys JO X0uq osn)

sdogs S UOR 3t 13 o7 poudisst Guoy mof
yrte NE1Td jovquoy  4y3IN __ otasowoq

dof{ Fuoq JUusUMIGI UL £ug FLosI0A0 sanoy Futd]] SINO]] 6ATNOESUOY

(ated yowe ur ouwo yooyp) :3udtid Jo puUIH (*o32 *9-0a ‘g-0pg) euwsidaty Jo odfiy

J0308f © s8M andt3eg
yoTyy Ut Juepioul Jo worjdidosod tif NOIISHEAL



(ooads styq ur egram zou A1)

{£awss000U JT 38euyE Jo §3pTs y3oq es8q)

(A1039avdes esnwo oW Jaqumy)

erdiaad Jo sesned g NOTISAND



‘.Amu.mmm 8TY3 UL 03TJs 30U o)

+

(Aresssoeu JT 320§ JO {0Wq as(])

*(03ed sTyy wo WwY3 JeUIEL suotgsend eseiadordde eyz ywm wWeyj epnidul
‘suoyqsonh snoTasad on £JaMSUB AIB SFUCTEOD 18uoT3TPpPe Aus JI)

gjuewmo) TUJIOUSH [VUOTRIPRY ¢ md..% NOT ILe9nt



<o

~18%-

APFPENDIX 5

INTERVTEWER'S RECORD OF CONTACTS



Interviewer:

Supervisor:
City:
INTERVIEWER'S RECORD OF CONTACTS
Captain or inter- Not In-
Co-pilot Name Airline viewed terviewed Reagen*

[
1

|
!
f
|
&
l

To be used only when an X has been placed in column merked " net inter-
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APPENDIX 6

INTERVIEWERS GUIDE FCR USE DURING COMPANY CHECK PILCT
ARD CAA EXAMINER IRTERVIEWS



CAA Project I May, 1947
INTERVIEWERS GUIDE
For Use During : .
COMPANY CHECK PILOT and
GAAs EXAMINER INTERVIENS

QUESTION #1: m"First, we would like to draw on your experience as & check pilet
o get examples of what pilots do on check rides, Would you think back
o# the last pilot you failed on a check ride and tell ms exactly what he.
did which caused you to fail him,"

DESIRED INFORMATION: 1l. Specific behavior of the pilot.
2. Most recent incident of pilot failure.
3. Condifions: ~Tocatlon, traffic, weather, instrument
— or contact, day o uiact, ete.
of Airplane,

4, §12§ r
S. Equipment involved in incident.

QUESTION #la: 'with your experience checking so many pilots you rrohably have
thought a lot about why they do such things. In that situaticn you Jjust
told me about, why did that pilot do that?®

DESIRED INFCRMATION: 1, Specific reasons for unsafe acts.

QUESTION #2: "Now, I would like for you to recall the last time you had to take
over the controls from a pilot you were checking because you felt the
gituation was pretty critical. Could you describe the situation and tell
me just what the pilbt did er might have done if you hadn't taken over?"

DESIRED INFORLATION: 1. Specifioc behavior of pilots.
2. Host recent times he took over controls.
3. Conditions: location, traffic, weather, instrument
or contact, day or night, ete.

L. e of airplane.
5. Equipment involved in incident,

QUEST%ON #£3: '"When you check a pilot, what are the things you partioglarly look
or which you feel differentiate a good airl}ine pilot from a poor one?®

DESIRED INFCREMATION: Specific information is necessary, since very general
information is seldom of value,

QUESTION #L: "If you ran an airline and had the problem of keeping check on
ether captains wers deing a good job, how would you do it?”?

DESIRED INFORMATION: 1, Speoific suggestions for improving present methods
3¥ captain-evaluation.
2. Attitudes towards present methods of captain-
evaluation. "




QUESTION #5: "at characteristics, traits or abilities which differentiate
@ good airline captain from the poor are not being evaluated adequately
by present methods of evaluation?"

DESIRED INFORMATION: 1. Specific characteristics, traits or abilities
common among good captains.
2. Attitudes toward evaluation of these characteristics

Tralts or abllities,

QUESTION #6: "How would you change the present instrument check so that more of
ese desirable characteristics, traits and abilities of the good alirline

pilot could be evaluated??

DESIRED INFORMATION: 1, S8pecific sugpestions for improving the instrument
check, i '




"APPENDIX 7

QUEST ICNS FOR THE COMPANY CHECK PILOT ARD
CAA EYAMTNER IRTERVIEWS



CAA Project I - Moy 19, Yoh?

QUESTIONS FOR THE COMPANY CHECKX PILOT
AND CAA EXAMINER INTERVIEWS

QUESTION #1
"First, we would like 1o draw on your experlence as a check pilot to get examples
of what pilots do on check rides, TWould you think back ®n the last pilot wou .-

failed on a check ride and tell me exactly what he did which caused you to-fail
him." -

The purpose of this question is two fold, PFirst, it has”been worded in
such a way as to obtain én example of what pilots do which cause them to fail
check rides, It is important that from this questlon we obtain examples of
specific.pilot behavior. Secondly, thie question specifically asﬁs that the

examiners or check pilots give an example from the most recent check ride o

which they failed a pilot. This 1s for the purpose of obtaining a fairly
random sample of t}pical things that pilots do on check rides which cause them
to fail, It is important that the guestion accomplish these two purposes, It
may be necessary for the interviewer to reword the question somewhat and to ask
it a second time in order to obtain what is needed, It is extremely important
for the interviewer to record exactly what the pilot did and the circumstances
surrounding his act, It may be that the examiners or check pilots will recall
several things which a particular pilot did, in which case the interv?ewer{f,
should record all of these acts., The interviewer should make certain that he
understands exactly what the pilot did so it may be necessary for him to ask
secondary questions in order to get this informatlion. The interviewer should
remind the interviewee that we are not interasted in partioular pilots and that
these examples will be treated anonymously. The essential information to be
obtgined from this quegtion can be summarized as follews:
l. An example of something a pilot did which' caused him to be failed on
his check ride,
2. The conditions under which he bahaved as he did: location, traffic,
weather, instrument or contact flight, day or night flight, etc.

3y Type of airplane being flown,
L, Any information about equipment involved in the incident,



t. B -
vy ek A -

It is hoped that each examiner or check pilot will be able to recall the last
three pilots whom he failed on check rides and give examples of what each did.
Consequently, after the interviewse tells about the most recent pilot he failed
and answers Quegtion #la in regard to why this pilot committed these acts, the
interviews? will ssk him to recall the next-to-the-last pilot he failed, Ques-
tion #la then will be repeated to.get the reasons for this pilot's behavior.
Finally, the interviewer will ask the interviewee to recall the pilot he failed
Just before the next-to-the-last one, Again, Question #la will be repeated,

The interviewer should note that in the Interview Summary Forms for the examiner
and check pilot interviews there is a separate page for each of the three pllots

whom they héve falled.

QUESTION #la o

"With your experience checking so many pilots you probably have thought a lot
about why they do such things, In that situation you just told me about, why
did that pilot do that?" n

The purpose of this question 1s to obtain examiners' and check pilots'
opinions as to the reasons for the unsafe acts committed by pilots who are failed

==

on check rides. It is expected that some examiners and check pilots will have
done a great deal of ‘thinking about why pilots commit unsafe acts, This question
is designed to obtain their opinions. Some may give very general reasons such
as poor trailning, laziness, poor judgment, etc. These reasons are so general
as to be almost meaningless. Consequently, the interviewer should attempt to
get from the interviewees more specific reasons for the unsafe acts, 1If, in
angwer to Question #1, the examiners have given more than one example of something
which the pilot did, the interviewer should attempt to ol?tain reasons for each

of the unsafe acts,



QUESTION #2

"Now, I would like for you to recall the last time you had to take over the
controls from a pilot you were checking because you felt the situation was
pretty critical, Could you describe the situation and tell me just what the
pilot did or might have dore if you hadn't taken over?®

The purpose of this question is to obitain examples of critical situhtions
in airline flying. It 1is hoped that by asking check pilots for examples of o
situations where they felt it necessary to take over the controls, we will obtain
a fair picture of the critical situations in airline flying. Again, this question
has been worded in such a way as to obtain specific behavior of pilotg, Conse-
gquently, the interviewer should make certain that the interviewse tellg him
exactly what the pilot did or might have dope in the particular situation, Again,
it is important to get the last time the interviewee had to take over the controls.
Tt is hoped that each examiner or check pilot will be able to recall the laat
three times he had to take over the controls from a pilet he was checking,
Consequently, after the interviewee has recalled the last time, the interviewer
will ask for him to recall the next-to-the-last time, and finally the time before
that, Note that in the Interview Summary Report Forms for the examiner and
check pilot interviews there is a separate page for each of these three times.
As a guide for the interviewer, the essential information to be obtained from
this question can be summarized as follows:

1. The most recent example of what the pilot did or might have done if
allowed to continus flying the plane,

2. Conditions under which the examiner or check pilot had to take over:
location, traffic, weather, instrument or contact flight, day or night
flight, etc,

3« Type of alrplane being flown,

L. Information about other equipment involved in the incidents engine
failure, instruments misread, radio inaperative, etc.

Fl

QUESTION #3

fllhen you check a pilot, what are the things you particularly look for which you
feel differentiate 2 good airline pilot from a poor one?®



" .The purpose of this question 1s to obtain examiners' and check pilatst
opinions as to wﬁat'ﬁifferentiataa the good airline piRots froi:x the poor and
ungafe ajirline piill.ots’ It is expected that each examiner and chec-k pilot has
particular thingé wﬁi&h h¢ looks for and considers important in differentiating
the good and poor pilgts, 4 large number of these will give us clues as to

signfficaﬁt traits op characteristics to measure in selecting airline pilots,

QUESTION #l
#]f you ran an ai¥line and had the problem of keeping check on whether captains
were doing a good job, how would you do it?"
| . Thé purpose of this gquestion is‘twofold: first, to obtain examiners and
check piloﬁﬂ attitudes towards present methods of evaluvating captains; secondly,
to obtain their ideas for imprm;ring these methods. The question is worded in such

a general way that the examiners and check pilots-may express attitudes or

opinions about various evaluation procedures.

QUESTION #5
"What characteristics, traits or abilities vhich differentiate the good airline

captain from the poor are not being evaluated adequately by present methods of
evaluation?®

It is expected that this question might produce two things: first, it
should tell us vhat characteristics, traiis or abllities examiners and check
pilota:feel are possessed by the good 2irline captain; secondly, it should tell

us if they feel these other characteristics, traits or abilities should be -eval-

uated, .



QUESTION #6

"How would you change the present instrument check so that more of these
desirable characteristics, traits and abilities of the good airline pilot could

be evaluated?®

The purpose of this question is to get specific ideas from examiners and
check pilots on ways of Improving the instrument check so that it would measure

more of the qualities which the good airline captain has,
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o Cathetral of Learnin o

' Pittsburgh 13, Pemnsylvania ‘ J &

TAA Project I Mey 28, 19LT S

‘ COMPANY FILE REPORT FORM -

1. Code ¥

2. Date of Birth ' . 11. Civilian Ground Training: -

3. Marital Stetust Harried  Singie ‘ Type

. Highest School Grade completed ’ ' i

5. Attendance in Night or Techmiewl School._ _ Months .

6. Date of Tmployuent s

7. Date of Termination o

§. Status at termination. Student Uopilot 3 Total Y

Copilot 3 Student Captain ; Captain C A

9. Reason for termination 12, Flying hours: :E

. . Civilian R

Military: Total :

* S.E. ~

N : T.E. 3

h-E- . l-'i:;

_ Airline o

. Total R

0. Standard Tests at time of employment: ‘ ot
Heme of Test Form Score Variations or Part-scoyss "

. e

Student First Officer (Student Copilot} L

Proligclency Hecord T

3. Ground School grades: 1. Written tests: %
Nane of Course Grade Name Grade -3

Explanation of grading system:

)
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6. Special Flight Checks {Check-outs, Equipment checks, etc):

5. Routine flight checks:

Date Name of Check Form Results and Comments

LR

Date Name of Check Form Results and Comments




-l -

Student Captain Proficiency Record

l. Ground school grades

22. Written tests:

Name of Course Grade
3. Routine fiight checks:
Date Hame of check Form
» Special Flight Checks:
Form

‘ .
Date Name of check

Name

Results and Comments

Results and Comments




3e G;ound School grades:'

Nanme ¢of Course

“Ba.

ofi

Grada

T« Routine Flight checks:

Date Name of check

B+ Special Flight checks:

Date Name of check

! Aegord

26, Written Tests:

Neme * * 7

Grade -

Form

Form

Results and Comments

Results and Comments
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