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SUMMARY

. A8 a specifie comtMbution to the lomg rangs CAA aviation safety research
program, the American Imstitute for Research has undertaken the development of an
objective proficiency check for privete pllet certification., The single and im-
modlate purpose is to develop and objective flight-chesk which will improve the
meaguring and evaluation of the critical skills necsssary for sefe and efficient
rrivate flying. .

The first ster in the Jjob analysis phase of the project consisted in an ex-
emination of all the accident reports for the year 1947 that involved the student
or private pilot. Particular attention was paid to the accident report categeriles
vhich showed the type of behavier invelved in the pilet erreor accidents, The op-
erational phase during which the accident took place was also ilncluded &s & part
of this Job analyseis,

In May, 1949 the first meeting of the pamnel of expert comsultants and advisers
was held in Pittsburgh, Using the eaccident repert data, a tentative Job analysis
wag formmlated with the comclusiom: that the fimnal flight-check should emphasize
twvo major types of private flying: (1) pleasure flying around the home airport
and (2) cross couniry flying. A rough draft list of possible mmneuvers and specific
items which might be included in am objective check for measuring the critical
private pilet g2kills wes accomplished in this first eonference.

After a temporary lapse, the project was reactivated by the Research Divi-
sion ef CAA in June, 1950, In July a second conferemce of the advisors was called
and after a review of the werk during the preceding year, further refinements
were mads in the manouvers and items to be included in the check, The basic pguid-
ing principles to be followed in developing this test were alse outlined,

The accumulated experience and knowledge of the several hundred check pilots
thronghout the country was immediately recognized as a valuable amd necassary re-
source to be used in developing amd medifying the new objective rlight-check.
Active and continucus use wag made of thie professicmal group of experiemged check
pllots. A greater part of the summor of 1950 was spent interviewing Examiners,
intructors, fixed base operators, private pilots and CAA Airman Safeiy Agonts In
several parts of the coumtry, Repested revisiocns of the flight-check were mage
in the light of the acoumulated information provided by these fisid workers,
Throughout these revisions, however, the guiding principles of an objJective flight-
cheek were mainteined, These can be identified as: uniferm statdards, on the
spot recordings, efficient description, objective items, clearly defined tasks,
consistont measurement, and critical components.

In the rankimg of eritical pilot skills, the priority position of *judgment®
is recognized., The entire flight-check 18 designed to give a maximum measure of
the Judgment of the student pllot as shown in his actual performance during the
flight, To measure this Important variable, several new type msneuvers were in-
troedueed into the check.

Rather than following the traditional pattern of testing skills in the ab-
stract, e.g., ability to glide, ability to comtrel for wind drift and ablility to
coordinate, maneuvers are drawn up in terms of mimature "Job samples”,., This is
believed to be a more realistic and practical approsach since it measurses the ecrit-
ical flying skills in the context of an actual and importamt flying situatiea in
which the privete pilct shounld be competent, Furthermore, the principle was



followed of combining several measures to test the maximum mumber of specific skilla
wlith the minimm number of mansuvers,

(n the basis of a large mumber of persomnal interviews, growp discusalons apd
preliminary in-the-alr tryouts, conferences with consultants and advisers, ques~-
tiomnaire returms from experts thrcughout the country, as well as two formal data
gathering experiments, the féllowing thirteen maneuvers were selected for the fin-
al form of the flight-check: I, Rented Airplame Pre~flight cheek, II, Taxi for
Take-off, IIT, Crosewind Take-off, IV, Cross Comatry, V. High Forced Landings,

V1. Btrange Field Procedure with Power aand Opposite Traffie Patterm, VII. Lew
Altitude Cbserving, VIII, Reorientatiom, IX, Btall Recegnition, X, Btalls, XI.
Landings, XIT., S8hort Field Take-off, XITI. Final Taxiimg.

The first formel experiment was a comparisom of the resmlts of the objlective
check given to ten simdent pllots mear the end of training versua sight advenced
rileots. 'The data showed a significant end consistont differenmce in faver of the
advanced group vhioh econfirms the differentiating power of the cbjeective check.

Following the revisione indicated by these findings, & more extensive test-
of-the-test was egaln carried out at the Institute of Aviation, University of
I1linels, Twenty-five student rllots received the objective check at the 20-
hour level of training and agein at the end of the course (#0-hour). Results in-
dicate that the objective "total points-off™ score agress with instructor's grads
as vell as doas the chack pilot's subjoctive grade. Furthermare, thare ls no
consistent agreement between the check pllots subjective grades on each atudent
at the 20-hour level as compared! to the 4O-hour peried. Im contrast thers was a
significant agreement between the 20 amd 4O-hour sets of objective sceres,

The final systematic study was based on the 90 returns from & guestiemnsire
mailed to CAA Alrman Safety Agents and selected members of ACPA, By e ratio of
‘8 te 1, the replies indicated a faverable attitude for the coemtinued development
ol the oblective type of certification check., The greater smphasls on erces
country training was particularly well recelved. On the besie of these replies
plus a final conferance with the panel of experis hald in Washington in March,
1951, the final revision of the check wae made in the form sppearing in the Appen-
dix of this repert. In thkis finsl printing, particular atientien hes been given
to the arrangement of the items im the test booklet so as to provide the most
effoctive layout for efficient use by the check pilot in the air,

Several recopmendations are made with the view of obtalning more empirical
deata concerning the reliability of the check but especially the wvalidity of the
objective score vhen oompared with later accldent reports om students who receive
this check.. This comtinued refilnement and Improvement 1s directed towerd the geal
of using the objective flight-check for the final certification of private pilots.



DEVELOPMENT OF AN OBJECTIVE FROFICIENY CHECK
FOR PRIVATE PILOT CERTIFICATION

CEAPTER OKE

I. The CAA Bafety Ressarch Pregrem

In addition to the comtimuing responsibility of administrative supervisiom
of American aviatiom, the Civil Aeromautics Administration has long spcnaored and
enceuraged resesrch on all aspects of commercial and private flying. The primary
goal of this research spomscrship is greater safety amd utility in flying, The
research project to be reported here 1is directed toward thess ends and finds its
major Juetifisation in thepe goals,

The unigue adventage of the present study is its direct appreach to the major
source of accidemts - the pilot himself., Aviation safety has been greatly im-
proved as the result of engimeering devalopments and regulatory peolicias Ddut
exhortation and warnings have toco often remained the major methods of controlling
pilot safety. This preject 1s directed at improving the mesasurement and evalmation
of the critical pilet skills which are nsecessary for safe and efficient priwvate

flying.
II, The Specific and Immediate ObJledtive

Cur single and immediate purpose is to develop an objective flight-check for
use in private pilot certification, The completed project herein reported sheunld
be considered as the initial step. Contimmed developmental research will provide
information and data important as & basis for making adminigtrative decisions and
Tormulating policies regarding methods and procedures for private pilot certifica-
ticn,

The basic hypothesis of the project is refliected in the following statement:

It is bellevisd that safety in flying and the over-all
proficiency level of priwvate pilots will be Improved
if all Bxsminers have available a uniferm and efficlent
obJective procedare for making their In-the-air ansl-
yesie of the student's Judgment, technique, safety, and
specific flying skills,l

ITIT. Previously Publishad Report; Summary

v

In February, 1950, the American Institute for Boaeairch publisked & report of
an incomplete survey, econducted under the sponsorship of the Committee om Avliatlon
Paychology, Hatienal Research Counsil, with funds from the Division of Research,
Civil Aeronantics Admimietration. That report statems:

1, Mamasl of Imstructioms, p. 1, see Appendix A
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In Jamuary, 1949, the National Research Conncil
Committes on Aviation Peychology authorized ths
American Institute for Research to conduct 2 Pro-
gram of research almed at the develormsnt of an
objective flight-check for the initial certifi-
cation of private pilots, Funds were supplied

by the Civil Aercmautics Administration. In Au~
gust, 1949, all activity on the project wes
brooght to e temporary halt because the funds al-
located to this project had to be used elsevhere 2

Yor a better unﬂpruﬁnding of the initial work domes cm the projeet, refer-
emce should be made to thie preliminary report. Two important reseerch phases .
are deseribsd in the folloving summary:

The first step in the projest comsisted of en
analysis, taken from the records of the Accident
Aaalysis Divisien, Civll Aeromautics Board, of all
the accidents that occurred during 1947 that in-
volved error cn the part of the student or private
Pilots and resulted im fatal or serious injury to
persomnnel or in substentlial damage to the alroraft,

The analysis revealed tho mameuvers flown by
private pilot's which were critical; i.,e., those
manguvers 1n which accldents mest frequently occurr-
‘ed,and the pilot behaviors most frequently respon-
8ible fer acclidents were alsec extracted, These data,
together with & reviewv of previous work in the field
of privats pilot evaluation, were presented to a group
of consultants and advisors at a conference on May 6
and 7, The confersnce resulted im two iteme of
particular value to the project,

(1) The group prepared an amalysis of the activi-
ties of the private pilot which included thoss things
he doos in prepa:r:l,ng for and flying. & Lyplcael cross— .
country flight The fllght emccmpapsed both_ genarnl
types of privq,te flying carried om in the United States;
1.e., the pilet vho flies for the sport of flying and
seldom leaves the immediate vicinity of the ajrpert
and ths: "business man"flier vho makes longer cross coun-
try flighta,

(2) Items ware then written by the consultants and
others of the group to cover these phases of the pri-
vate pllot's activities, intluding the fellowing mansu-
Yors:

2. Wagay, Joim A, A Reppit vt Progresy on-the First Steps in the Develupwent of
& Procedure for Messuring the Prggicl.,elcz of Private Pilutl Comnittee on Avia-
tiom Psychology, Natlonxl Belea;',ch Bmi]: Pitta'burghl American Institute for

Repearch, February, 1550, p. L.
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Making Preperation for Take-off
Taxiing to Take-off

Crosswind Take-off

Forced landing on Take-of?f
Cross Country Flight

Slow Flying

Low Foroed l1anding

High Forced Landing

Specifisd ¥ield Forced Landing
Simylatad Opposite Traffio Pattern and Wind-Directilon
Measure

Precautionary landing
Crosewind Landing

Taxiing from Landing

L

k ‘S\.D =1 A\ £ (D

SERE

Several pﬁasou of the project remain to be completed. These
Include:

{1) Tryout of the 1tems in flight

(2) Fwrthar revigion and develomment of the ltems inclumding an addi-
ticmal ccantent amalysis of accildent data In terms of tha.
activities of the private pillot.

(3) Orgeniration of the items into a mequence of wmaneuyvers; 1.e., &
formal flight-check.

(4) A reliability study of the procedure to determine its cbserver-
obssrver and ride-ride reliability.

(5) The establislment of procedurés for the eventusl validation of
the measure against accident sritexria; i.e., to affirm or deny
the hypotheals that the procedures 1na.gro the certification of
canly thoase pilots who will fly safely

The project was reactivated by CAA in June, 1950, and Ia July most of the
seme perscns vho partioipated in the initial confersnce met together in
Pitteburgh to plan the next phases in the development of the private piloet
certification flight-check.

Iv. Oriemtation Teward Civilian Private Flying Rather than Militery

What should we expect the private pilot te do? The specific amswers to
this queation will define the centent of the final certificatlon check, It wvas
the concemsus of the growp of consultante and advisers that private flying .
should do emphasized in terms of 1ts ussfwlness as well as pleasure. Two 11-
portent aspects oan be identified: (1) Pleasure flying arownd the home airport
and (2) cross comntry flying, PEach phase marimires certain skills and abilities,
all of which, howsver, should be adequaiely demometrated on the final gertifiea--
tion flight-check., These twe major aapects: plsasure flying eround the home air-
port and cross sowntry rlying represent the two majer pwrposes of private flying
tmrd vhich the obJective certification flight-check wonld be directed.

V. What Are The Precedents for an Objectdive Type Flight-Check

The Division of Résearch In CAA was ome of the first agemciss to support
exploratory work, toward the development of objective messures of pilot proficiency.

37 ¥agay, Jobn R., op. cit., p. 1.
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As the result of a series of grants to the Natiomal Research Councll, Committee
on Aviation Psychology, the Eio State Flight Inventory wae developed and tested
in several research projects.” Dr. Robert Y, Walker participated in much of this
early research and served as an adviser to the present project.

In Repert NHo, 8 of the Aviation Psychology Progrem in the Alr Force is
summarized ancther ploneer effort to construct objectlve measures of pilet pro-
ficiency. This research wees direoted at all levels of pilot treining from prim-
ary to multi-engine iatrument flyling. Rot a great deal of the apecific fimdings
of the development work done at the primary lewvel is directly applicable to the
present project but this experience and the research reports provide a valueble
background permitting repid and effective progress toward the cosnntruct%on of en
objective type proficilency flight-chack for the e¢ivilian private pilot.

A more immediate precsdent for the comstruction of objective type flight-
check designed for non-military use 1s shown by the Airline Transport Rating
Check, developed by the American Imetituts for Research,b This check has been
subnittad to the CAA and 1s in active use by Military Air Tramsport Service (MATS),
Saveral of the commercial airlineas gave their setive cooperation im this develop-
ment and have been experinenti_ng with ite possidle use in the evaluation of their

flying persomnal,

Viewed agesinst the background of traditional methods of pllot evaluation,
the obJective type check appeara dqulte radical amd the negative reactions that
have and will appear from time to time are guite understandable, Tt shomld be
clearly recognized, however, that the objective type check is not just ean idea
that needs to be "s0ld"; rather it is a sclentific method of pilot evaluation,
which must be pupported or diecarded entirely in terms of the evidence accumu-
lated, Parsonal prejudice and traditiom are mot alome sufficient evidence,

h, Edgerton, Harold A. and Walker, Robert Y., History and Devélapment of the Ohio
State Flight Inventory, Part I: Early Vereions and Basic Research., Civil
Aeroneutics Administration, Division of Research, Report No, k6, Washington, '
D. C., July 1945,

Thompaon , A. 8., History and Development of the Ohio State Flight Inventory
Pert II: Recent Versions and Cwurrent Applicatioms. Civlil Aeronsutice Adminis-
tration, Report No, 51, Washingtem, D. C,, November 1945, pp. 19-20.

Walker, Robert Y., Wapner, Seymour; Baken, David, and Ewart, E. S. The Agree-
ment Between Imspectois' Observations as Recarded cn the Ohlo State Flight
Inventery and Instrument Readings Obtained from Photogrephic Reccrds, Civil
Aercnautics Administreiion, Division of Research, Report No, 67, Hashing‘ton,

D. C., August 1946, pp.9-28,

5, Millewy -Meal E,(Ed.) Pesychologlcal Research om Pilot Training, Army Air Forces
Aviation Paychology Progrem Research Beports, No. 8, 1547,

6. Gordon,Thames, The Development of a Standard Flight-Check for the Airline
Transport Rating Ba.sed on the Critical Requirements of the Alrlime Pilot's Job,
Washington, D, C.: Civil Aeronautics Administration, Division of Research,
Report No, 85, April, 1gk9, :
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The decimion of whether this new private piloet proficienoy measure shounld
be obJective or not was never a question in defining the goals of the over-all
project. The specific 1ssueas revolved arcund what are the private pilot skills
and abllities nsedad to bs aseessed and in what specific forms shell the 4differ-

ent items making up the seversl menenvers be presented to achieve a reliable and
valid result, '
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GUIDING PRINCIPLES IN DEVELOPING THE CBJRECTIVE FLIGHT-CHECK

If ve draw an arbitrary lins between practical, everydey attempis to solve
problems and the sclemtific approach, we can see the contrast between two major
points of view directed at the problem of improved private pllot evaluation.

For many years check-pilots have been teating and grading student pilots
and applicants for more advanced llcenmses, and during this time certain checking
procedures have become feairly well "set"., It can be aseumed that the individual
check pilot is satisfled with, and has some confidence in, the over-all evaluation
he makes of the student. Hs 1s not exposed to systematic data or statisticas
which might cense him to question the validity of his assessment.

For ean approximatsly equal number of years research workers have been im-
proving cur understanding of the cruclel scilentific principles or rules which
must be followed In attempting to measurs human abllities and achievements, BSpeci-
fie teckniques and methcds for measuring the human variebls ars now avallable as
a result of this basic research effert. These methods have been checked and re=-
chocked time and time again, and we camn now sxpand into new ereas the applleation
to the scilentific (objective) methods of human evaluation.

In a large senee, the present project is an attempt to foome om the practical
Problem of pilot proficiency measurement, the background of kmowledge and tech-
niques resulting from theoretical and applied research by sclsntists working on
ths human variable, However, this application of sclentific messurement is guided
and given direction by professional pilots working directly in the area of private
pilot training amd certification. The second greup ls as important as the first
and it i{s this professional pilot group, In fact, that must bear the permsnent
responslbility of providing fair and accurate essessment of the private pillot
candidatas,

I. Limitetions of Economy, Tradition, and Blas

The purpose of this project 1s to develop a flight-check which can be used by
CAA doaignated Exeminers in all parts of the country. These individumls are not
exployed hy CAA and are, for the mest part, fixed-hase operators and instructors
representing a wide variety of pilot treining points of ylew and experience., We
have proceeded with the development of the present.flight-check keoeping In mind the
vory definite limiting conditions which would apply to the use of this check by
Exsminers throughout the cowmtry.

One of these barriers is a problem of econcmy. Flight testing ia expenasive
and fow private aghool operators will want te demand of their students (customers)
an oxpensive two or three hour flight-check when they already heve confidence in
the results of a forty to sixty minute check, Actually ths question of how long
nust a flight-check be to provide a reliable and true measure of the studenmt's
proficliency has not yet been established on the bagis of research findings. We
attempted to limit the present check to approximately an hour and fifteen minutes

flying time,
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When checking studsnts, certain terms and catsgories have become established
a8 being both necessary and sufficlent to evaluate the private pilot candidate.
Perhapa the moet common of these ia " judgment.” "Planning," "coordinatiom,”
and "innate 8ki111"™ are other terms which the check has traditionally been expec-
ted to include If these terme ere omitted from the new check, the typical
check pilot 18 quite likely to feel that some of the most Important pillot skills
have bsen 18ft out. A little later in this report we will show the place of
"judgment” in the use of this new objective flight-check.

These are simply two of the recognized limitaticms, which functioned as
modifiers and resiralners during the development of the obJjectlive check. In thie
connaction, it should be pointed out that the CAA specifically encouraged the
project officers to pay mimimum attention to these traditional states of effaire
as well as to the existing CAA regulations, if it was felt that these were Inter-
ferring with the development of the moet effective certification procedures.
Such open-mindedness is particularly necessary during the initial and survey
rhapges of research development.

I1. Importance of the Job Analysis

The most Important things the pilot doces should be the mcst Importent eslementa
in the certification flight ghmwk, The first step in the development of an ade-
quate evaluation procedure i{s a thorough Job analysis which will reveal what the
private pilot does, or cen be legitimately expected to do, The lmmediate mecond
question becomes: what particular information, skills, and abllities must the
pilot have in order to control and execute hia desired meneuvers? Theee are legit-
imate questiona to ask but are difficult to amswer, at least In a way that will
recelve general agreement. However, some ansvwers nnﬂt ba given before even the
first steps can be taken to outline the preficiency check since it is cbviocusly
Inefficient to assess the privete pilct candidate om irrelevent. 4r minor akillas
and abilitles,

A. Procedirmg with the Job Analysis Under the ObJective Point of View

Rearly every pilot will willingly state his personal opinion regarding
the eritical atiributes of the sefe private pilot. Thls, however, is not asnough,
oven though the respondent may be qulte confident, if not dogmatic, regarding
the validity of his answers. The objective and acientifiec point of view requlres
"public" agreement as to these critical skills, This agreement can be cobtained
Py pcoling the separate opiniohs of experts. Another type of answer, different
but useful, 1a to examine those cases where the pllot skills were apparently in-
adequate or inapproprlate to the specific sltuation, Thie 1s simply an academic
vay of saying that the pilot got in trouble and hed an accldent. Both methods
of making the Job analysis were used,

1. Aceldent Beports

Private pilot Plying 18 a well established phase of aviatlon, comn-
cerning vhich considerable experience and information exlstas. Of initial impor-
tance in making uss of this body of knowledge 1s an examination of the accident
reports. YThese raports presumeably indicate the specific kinda of situations in
vhich either the plane and/or the pilot failed or were insdequate to meet the
conditions,
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"The first step in the project comsisted of an analysis, taken from the
records of the Accident Analysis Division, Civil Aeronsutics Board, of all the
accidents that occurred during 1947 that involved error on the part of the stu-
dent or private pilot apd resulted in fatal or serious injmry to peraonnsl or
subatantial damage to the aireraft.7

During the selected year, 1947, approximately 71% of the eccidenta were
found to have "pilot error’ as their primary cause. Teable 1 shows the number of
students In private acoldents of all types in relation to varicus pilot behaviers
thet make up the term "pilot error.”

Some of the entries in Table 1 give fairly apecific lesade as to the type
of items which might be constructed to cover skills important for safe flying,
6.8., 13 per cent of all the student accidents involving pilot error showed
"miguse of brakes”. In contrast, the 1l per cent placed under the cmnibus head-
ing "operating recklessly” cannot be subject to objective analysie wntil we Ymow
more specifically where, how, and wvhat this reckless flying is. The biggest
single camse of pilot error accidents is "misjulged distance” . This may or may
not be a general abllity or skill bdut we do Imow that this variable in its
apecifie exyressiona shomld be sericusly considered in designing a ecertificaticn
flight oheck.

TABIE 1

PTLOT ERROR IN RELATION TO PTLOT CERTIFICATE (19k7)8

Primary Cause Student Private
Ho. Percent HNo. DPercent

Misuse , ‘poverplant and controls 143 oT% 124 5%
Misuse brakes, flight comt., gr. 273 13% 218 084
Isproper use flight cont., air 3k 029, bl ced,
Exceed stresa limits, acft 1 004 5 00%
Inattentive, fusl supply, valves 42 0eg 127 5%
Failure to retrsct or extend gear 2 o0t 38 01%
Selected wnsuitable terrain 119 06% 303 114
Failwre to compensate for wind 111 % 99 Oh%b
Mie Judged Aistance . 208 114 386 144,
Improper level off k11 20% 246 0%
Failure to ohaerve acft, objJects 157 034 227 084
Failure to maintain flying speed 196 10% 355 13%
Beceme lost (VFR) : 50 a2, k7 e
Continusd YFR mmfarvorable weather 25 01% 87 03%
Ixproper instrument operation 0 00% 1 o0k
Operating recklsasly 228 11 303 11%
Insdequete flight prep. 9 00% 38 01%
Exceeded ability, expsrience - 15 01% 51, ey
Improper use mipc. equipment 2 0Ck 4 00%
Other 18 01% 32 01%
Improper training, super., flight 0 00% 7 0%
TOPALS 2064 2756

8. 7Ibid., p. 13.
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One of the chlef dlfficulties in the use of mccldent data is the limitation
imposed by the categories employed in making the accident report breekdown., Sav-
eral different analyses were made In an attempt to 1solate the specific pilot
variables involved in these acelidents. Tables showing fraquencles of accidents
of varylng degree of seriousness 1n different flying situations and in terms of
different categories appear in the published Preliminary Report.? Two of these
tables, Appendices D and E, are reproduced to ghow' two different ways in which
accidanta can be analyzed, Appendix D is drawn up in terms of pilot behavlor
vhile E represents an enslysis Iin terms of the maneuver in which ascidents occur-
ed,

Appendix D shows the frequency with which the pllot behavior was Judged to
be primarily responsible for accldents and also the frequemcies of behaviors
which were Judged to be the secondery cause, For example, under the second
category "Fellure of lack of akill in hendling centrols” the bilggest single
cause of accidents wes the second itsm "Failed or was' too late in epplying car-
buretor heat,” It is apparent from this particular analysis that correct comtrol
of carburetor heat is an importent pilot skill and we have, therefore, Ilncluded
carburetor heat items wherever appropriate throughout this check.

Appendix E shows the frequency of privatd and student pilot accidents group-
ed according to the operational phese in which they occurred. For exemple, under
Operational Phase VIII, Landing, and sub-phase D, Go Around, 14 accidents oc¢-
curred during the pull-up and 2 during the "1evel off after the climb." This
suggests thet if one were chooeing items for a taks-off maneuver, anm item cover-
ing the pull-up might more Justifiably be added to a proficiency chegk then ome
on the level-off after climb, .

Frequency of accident occurrence should not, however, be used ag the sole
eriterion of the relative importance of items. It is for this reason that no
over-all summary was made; theee tables were simply aveilable for continuous re-
ference to help determine the pilot ekille most imporiant for safe flying and,
conversely, the defliciencies wvhich are most likely to lead to accldenta. It was
In terms of these variables that the originmal list of maneuvers and iltems wers
drawm up,

2, Panel gE'E;parts

There is in this country a growing nucleus of scientists working on
problems of the human variable in avietion, These individuale are sensitlve to
the problem of flying as viewed by the pilot, and the Exeminer, in addition to
knowing the value and possibilities of se¢ientific remeearch work aimed at safer
and more effliclent flying. Extensive use hes been mede of the largar perspec-
tive of thls group of expert comsultants and advisers.

On three different occesions & group of from ten to twelve of these
expert advisers were called together, The job analysis was the firat order of
business and continued to be the number one criterion agelnst which esch new
maneuver and item wes evaluated. (See Acknowvledgment for list of persons par-
ticipating in these conferencesa.)

9. Nagay, Johm A., op. cit.
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The firat meeting was May 6-7, 1949, At this time the over-sll purpose of
the prolect was discussed and the major steps for 1ts accomplishment wers out-
lined., More specifically the mccident report deta were enalyzed and the Jjob
analysis carried out in some detall prior to comstructing a rough draft seriles
of items and maneuvers, '

The secand conference wes helf about a year later on July 7-8, 1950. By
this time the sponsorship shiftsd from the Rational Research Councll, Committee
on Aviation Paychology, directly to the Research Divielon of CAA, Results of
the initiel conference were reviewed, sspscilally with respect to the essentilal
skills to be expected and required of the private pilot and the different maneu-
vers and items which should be included In any final certification flight-check,

A final eonference was held om March 21, 1951 at which time the final form
of the experimentsl fllght-check was given a rigorous and eritical amalysis,
Specidl consideration was glven to the results of the 26 students teeted with
the Experimental ObJective Flight-Check at the Institute eof Aviation, University
of Illinois, Resulta of the questicnnalre sent tc approximately 400 fisld workere
vere also glven careful review and interpretation, During this final conference,
an attempt was also made to sstablish the most effectlve methed of scoring the
cbjective flight-check,

IIT. Comtinuous Lisieon with Professiomal Pilot-Training Pergonnel

It is importent to make thie objective flight-check availlable for eriticism
and constructive comments by those persons most {mmediately Involved in ite actual
use - Instructore, Examiners, and CAA Aviatian Safety Agents. Approximately eight
Veeks were spent conducting interviews and preliminary try-outs with such individ-
uals, in ssveral parts of the country. This 1s an expensive and time consuming
procese but ong well worth the time, momey, and effort, especlally during the
early stages when 1t wes necessary to sslect the particular maneuvers and decide
on the apecific 1tems to be used for evaluating the student.

To obtain & wider sample than was possible via personal interviews, the
flight-check, the Manual of Instructions, and an eleven-iltem questionnaire was
mailed to about 200 CAA Safety Agents and 200 selected members. of ACPA. (See

Appendix C, this répert.)

Only temporary freezes should be pleced on the content and mechanice of
handling this objJective type flight-check. Helpful suggestions In the form of
new meneuvers, speciflc items, and methods of handling the certificatiom flight-
chack can alweys be expected from the pillots and Examiners as they become more
familiar with thils new method of preficiency evalustion,

IV, Survey of Related Research

(ne of the baslc guilding principles charscterizing the obJectlve approach
to this problem is the cereful analysis of previous research work dome on the
problem of measuring pillet proficiency, Furthermore, an "open door” policy must
be maintalned to permit later modificetlons and adjusiments in the llght of cur-
rent and future aviatlon research.



T

‘The published preliminary report of this project carries = review of the
literature and summarizes the contributions made by the Psychologlcal Research
Program during World War II in the Air Force.l® Special reference iz made to the
obJective measures of flying skill developed at the primary level, The resulis
of peveral studies using the Ohio Stete Flight Inventory are alsc summarized,

A major source of guidance and information was the development and final
form of the Alrline Tramspert Rating obJective check prepared for the CAA by the
American Inatltuts for Research,ll )

The conclusions drawn from the series of studies done with the stall-warning
deticééby the Educational Researeh Corporation were also incorporated in design-
% ing the new privats pilot flight-check.l2

The main point to be emphasized here 1s the crucial need of maintaining in-
timate llaison with eny and all research projecta related to the problem of pillot
proficiency meesurement. Whenever appllicable, 1t 1s urged that these sclentifilc
findings be utllized more and more to replace the personal opimion end subjectlve
Judgment of separate individuals, Ase we have repeatedly emphasized, thls latter
scurce of information is, of course, vital but can be used with maximel efficlen-
ey only when a systemetic compillation is made of the several divergent oplnloms
of experienced end expert psreons.

V. What is an Objective Fiight-Check

A, Contrest with the Traditional Subjective Evaluation

“A blank sheet of peper is the best possible kind of grading sheet,”
according to one of our respondents In the questiormaire spurvey. This men ex-
pressaes quite honestly the point of view of mény experienced check pllots
throughout the country ~ the studernt is judged to be "satisfactory” or "unsatis-
factory". But, if greater precision (?) is demanded by some higher suthority,
the check pilloct may saslgn a letter or per cent grade indicating the student's
over-all level of profieciency. In this subjective method of grading, the student
pllot 1s observed and evaluated ageinst the freme of reference of the check
pilot'e own experience, specilal bieses and preferences, and general attitude to-
ward the student, It 18 quite understandable that the exzperisnced check pilot,
and moat of them are experienced, has considerable confidence in the validity
of his finnl aspesament of the capndidate, There 18 only ocne baslec defect to
this subjesctive methed: other and egually well qualifled cheek pilots do not
agree at all well in their evaluation of the fly-?m_g_sTIna poessBged DY & glven
student, It inevitably follows,therefors, that as long &8 subjective grading
produces disagreement, .eoms other method of proficilency measurement must be in-
troduced in an attempt to specify more mccurately the particular defislencles

10. Nagey, John A., op. cit.

Bating Based on the Critical Roguirements of the Airline P
Waghington, D. C,: Civil Aeronautics Administration, ﬁivisipn of Resaearch,
Report No. 85, April. 1949,

11, The Development of e Standard Flight-Check for the Airline Transport
1lott's Job.

12, A Study of the Accuracy of Recognition of the Inciplent Stall in Familiar

end Unfamiliar Planes, Washington, D. C.: Civil Aeronauntlcs Administra-
tién, Divigion of Reagarsh, Report Xo, Th, November, 1947
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and abilities that the given student possesses,

Succensful, efficient, and enjoyable cross country flying, for instence, can-
not be mccomplished with the aid of good intentions alons. Throughout the check,
therefore, we should avoid any attempt to grade what the student pilot "intended"
to do or knev he should (but did nect) do., Grading should represent only those
actual behaviors that the pillot demonstrated in his control of the plane, Ths
traditional pilot maxim "if you can walk away, it's a good landing" is = good
objective item but in a final certification flight-check we would like a more
spacific report in order to predict with more confidence how many mores landings
he can continue to walk away from, So, in place of grading ' did he walk or was
he carried away from the plane,' e good many speciflic responses of the pilot and
movements of the plane are isolated and graded in the same coblective manner,

B. How Does the Objective Flight-Check Accomplish I1ts Purpose

The main purpose of an objJective flight-check 1s to help the check pilot
mako a detailed and diagnostic evelusation of the priwete plliot applicant., The
obJective type flight-check is by no means s mechanical substituts for the skilled
obmervetions of a qualified Examiner., Only the experieneed cbeerver cen diserim-
inate acecurately and record correctly, the actual performence of the student pilot.
The oblectlive check sheet helpe the examiner by providing s stable and agreed-
upon standard against which the performance of the student can be assessed, This

.consistent and objective freme of referonce is actually the pooled and combined

nt of & large number of experts and qualified Examiners and check pilots.
In other words, the standarized flight-check atiempts to maximize ell of the best
Judgments andl opinions eof experlenced perscons as well as scientiflic research find-
ings on the problem of private pllot ewvaluaticen.

If the full potentials of thils new procedure are to be reallzed, it is
. essentia]l that all Examiners have & clear understanding of the prinsiples upon
which 1t is based and the purpeses served by ite departure from the previcus and
traditional flight-check practices, Thesa principles have been well summarlized
In the Manmual to aocanpang the Pllot Flight Test Report for the Alrline Trans-
port Flight Exeminstion.l

(1) Uniform Stendards

The uss of the objlective flight-check will reswlt in more
uniform standards of proficiency, Everyone has to meet the same
requirements and the etanderds are the pame for everyone.

{2) On-the-Spot-Recording

Many studles on the reports of eye-witnesses have ghown
that memories of spsclfic events tend to be blurred and distorted.
The check pilot uelng the objective flight-cheek form need not rely
on memery because all recording is done in the alr immediately after
obsarvidtions are made, ’

13, Flight-Cheok Manual to accampany the Pllot Flight Test Report for the Airline
Transport Reting Flight Examinetion, Washington, D. C.: U, 8. Department of
Commerce, Civil Aeronautics Administration, April 1950, Pp. 3 - 7
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(3} Efficient Descripticn

In order to get & complete picture of what went on during the
flight, the check pllot needs only to mark a few checks or X's In
the flight«check bocklet.

(%) Obhjective Items

A flight-check 1e objective If the mtudent's score is based u-
pon whet he did rather than on who gave the check., This flight-
check attains objectlvity by the ume of the following three techniques:

(a) The use of pictorial diagrammatic alds which portray var-
lcus courses and a iEuEeB of the plane for easy refer-
ence and comparison by check pilots,

(p) The use of Quantitative data such as those which can be
read accurately from flight instrumente,

(¢) The use of precise descriptions - not "how well™ a pilot
accomplished the traffic pattern as a whole, for eoxamplae,
but apecifics such gs altltude and alrspesd control at
sevaral critical peints in the pattern,

(5) Clearly-Defined Tasks

Many flight-chesks do nct spell out the task for the pilot --
he 1s uncertain as to precisely what 18 expected of him, For exam-
ple, some people conslder it most important not te lose any air-
spead, while others emphasize the maintenance of & constent alti-
tude, However, the candidate is frequently not Informed of these
individual standards,

This Flight~check stipulates that the cheeck pilot and student
discuss the flight on the ground so that the student knows in ad-
vance the 1imits he 1s expected tc malntain,

Another factor that contritutes to misunderstanding of the
task 12 the lack of clear and uniform instructions. The flight-
check outlines each point to be covered in such a way thet the poes-
ibility of misunderstanding on the part of the applicant ies minimized,

(6) Consistent Measuremsmnt

If independent check pilots obeerving the esame applicant can
egres as to how well or how poorly he flew, the flight-check they
ere using i1s reliable,

(7) Criticel Components

The intensive research that went into the development of this
flight-eheck resulted in the preparation of a list of the critical
components of the privatihpilot's Job. The flight-check wam built
arcund these componsents,

lh'. ﬁid.’ ﬁu 3 = 7
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VI. "Judgment”

It 1a quite likely that if a group of experienced pilots were to 1list in
renk order the most important &bilities for a safe private pilot, the term
" judgment" would head the list., With this high priority position, most of us are
likely to agree. The crucial question is; Heow do ve know vhether or not a
glven student has good Juldgmeni? The answver mmst coma from something we observ-
ed that the student did or said. The term " judgment,” therefore, 1s nothing
more than a label referring to a meries of observed actual behaviers cn the part
of the student pllot. This new aobjlective check attempts to evaluats Judgment by
recording the actual performanece of the atudent in flight. The Examlnser begins
his cbservatien of the sindemt's juigwent during the Pre-flight Check and even
dnring routine mansuvers such as Taxiing teo Take~off, In this case the Examiner
must recdérd vhether the gtudent showed proper Judgment in using the throttle,
the breke, the controls, his rum-up position and the 1ike., During the Crosswind
Take-off, we obsorve whether the student showed good judgment in his correctiom
for wind drift., Through out the Cross country maneuver, of sourse, the student -
is required to shov careful and exact planning as well as judgment as he takes
into sccount the many factore influencing his cross commtry flight., Probably the
most impartant aspect of the emtire Forced Landing meneuver is the opportumity it
gives the Examiner to note whethbr the student shows goed pilet Jjudgmemt in hia
selection of the field, and ths contrel of the plane to mmke the most efficient
and safe approach and simulated lending,

Ag a matter of fect, this check is designed to give the privete pllot mppli-
cent the maximum possible opportunity to demcmstrate his Jjudgment as a pilot, To
do thie we avoid routine mechanicel maneuvers in favor of plecing the student 1n
conditioms for vhich he camnot specifically practice, Good examples of this are
maneuvers No, VI "Btrange Fileld Procedure‘with Power and Opposite Traffic
Pattern" and No, VII "Low Altitude Observing." The Stalle and La.ndiugn are, of
course, more routine memsuvers but these have becoms waell established as a nec-
esgary part of eny flight-check since they are mown to require good Judgement
for thelr most effectlve executiem.

It meemed to be ths concensus of the oplniom of experlenced pilots and Ex-
aminers that good plamning and good judgment are kmown to exist only when the
student can ectually control the plane and make it follow through the required
maneuvers. Good judgment, therefore, means good performende and poor Judgment
means poor performance, It is the parrormnce rather than the inference that
the objective fl E;l_:t-chee?attaﬁfs To meegure, And, of course, 1n the last
analysis 1t is the actual performence of the pilct which will teke him through
his cross coumtry flight successfully.

It is in the execution ¢f specific memeuvers that we essess the pllot's
" judgment” and make a prediction as te his safs and efficient flying in future
flight conditiems. The only 1ssue, end the problem for critical consideration
1s: What epecific performances shall we demand of ths student upon which we can
base these predictions. The question of ths content of the flight-check is the
matter dealt with In the following sectiom,
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CHAPTER THREE

WHAT SHOULD BE INCLUDED IN THE ¥INAL FLIGHT-CHECEK?

The previouys gheapter ¢omsidered the gulding principles used in the develop-
ment of an obJective flight-check In the present chapter, attentian s fooused
directly on the specific problem at hand: What particular maneqrers, Bithar old
or new, should be included in the finsl certificetion flight-check? Obicusly,
they should be maneuvers which will best represent the actusl ekills and flying
situations required of the private pilot,

After sslscting the maneuvers, It mmat be decided just which particuler ams-
pects or phases of each should be especlally observed and graded, The atep by
etep progress toward constructing the finsl form of this new objective type
flight-check 1s summarized in this shapter.

I. Ths Basic Elsments

The careful inspection of accident reports and the rather detailed Job
analyeis conducted by cur panel of expert advisers were the necessary prerequi~
pites determining to what extent and In what detell this flight-check should e-
laborete the basic pattern invelved in all flying: take-off - fly some place or
around - land, B8ince there are several ways of taking-off and Janding an air-
plane, and becauss private pllote engage in a variety of alr mansuvere, and since
alrplanes differ, and weather and field conditlons are never exactly prediotable,
i1t is obviously & ecumplex matier to decide which particular aspeets of this en-
tire range of multiple flying activities should be finelly selected for careful
tesgting in the c¢ertification flight-check,

In addition to whatever answers the accident report data and the Job analy-
sis might reveal, there has developed in aviation certain immtable "absolutes”, -
which are believed to be en integrel part of any pilot repsrteire of skille and
abilitiee, Two of these ere the forced landing, and the stalls, To ignore thess
traditional maneuvere in any new flight-check would be an immediate invitation
to coneldsrable resistance and criticism., Both of these maneuvers reflect the
necegsary, but difficult to meesure, ebility of the pilot to respond appropri-
ately in emergency conditions. As measures of Judgment-under-giress they are a -
required part of this private pillot certification £light-check,

IT., The First Step - Wide Coverage

All the traditional maneuvers used Iin private pllot certificetion flight-
testing were carefully consldered when outlining the content of tke mew objlee-
tive flight-chesk. Flight-test maneuvers spegifio to milltary flying vere not
consldered partlculery applicable to cur present task,

In addition to the traditional maneuvers, a rather extensive list of new
types of tests were drawn up to cever those skllls believed net to be =zdequately
repragented In previous types of private pilot flight-checks; most Ilmporiant
emong these were the cross country maneuvers, Stall Recognition, Strange Fileld
Progedure and Lew Altitude Observing.

Starting with initial interviews with the first group of pilote and Exam-
Iners and continuing' on through the questiocnmaire murvey, a eerlous attempt was
made to devise new maneuvers or specific items which might be added to the



original Iist, |
III. Combining to Test Maximum Number of Specific Skills with the Minimum Number
of Meneuvers

The fundamentals of flight contrel are climb, glide, turns and straight and
level flight, Bince these are the necessary essentials of any and all flight
maneuvering, It 1s easy to understand the traditionesl nature of pilot tesating
vhich emphasizes and attempts to messure these fundemental ekills, If, however,
in place of e meparate maneuver for testing each one of these four fundamentel
skille, a single maneuver could be designed to assess 2 combination of these
basic abilities, we would be on our way to a more efficient flight-check.
Throughout the development of this check, thersfore, one"ground rule” was to min-
imize duplicetion of the skills being mmasured, except wvhere such repeat testing
was purpoeely provided because of the lmportance of the ability for safe flying.

“Ccmnon sense” testing would indicate that 1f you want to know whether a
pilot can correct for wind drift, simply test this skill via S-turns across the
read, or pylon 8'a., Check pilots will probably cbject, but this is actually the-
oretical testing rather than practieal or common sense, It 1s theoretical becauss -
it assumss a gemeral vimd-drift-correction ability that the pllot takes with him

has on tap in any and all relevant situstions. Whils this might be approxi-
mately true for the older, experienced pllet, 1t 1s eertainly a weak assumption
vhen spplied to the begimmer., Ability to coordinate or to execute a sequence of
gliding turns at altitude is no particuler guerantee that the same"gemeral skill"
wilil be evidenced.when the new cross country pllet is nervously trying to follow

through the pattern prior to a landing at a strange and busy airport.

This new experimsntel check attempts ts be more realistic and practical in
defining the tasks to be included in the final certificatiem flight-check, It
dces this by setting up & series of minature "Job samples” and thus measures
diract%i_the different criticeal phasee of flying that the privets pilot should be
axpe to perform efficiently and with an adequate margin of safety., This
would bs an efficient type of flightwcheck sinee the sheck pillot oan evaluate
both the end product - the actual task aasigned the student -« end the specific
8kille required in this and similer complex mansuvers, A good exemple of this
meothod of testing iz Mameuver No. 6, Strange Field Procedure with Power and Oppo-
slte Traffic Pattern, Not only can ths Examiner note and observa tha ptudent's
proficiency In the 'four fundamentals of flight' but he can slpo observe how well
the student can "generelize™ the whole concept of the traffic pettern vhen appli-
od to & strange fleld and using an unfamiliar pattern direction. Airspesd and
wind drift contrel smst also be demonstrated along with other specific ebillitlies
important for the eross-couniry pilot ar to the pllot seeking = safe landing area
in an approaching emergency situatlon,

This" job sample” type of pilot evalumtion should appeal "to pilots gemerally
because of 1ts apparent and actusl practicality. The test presents real and
actual flying conditions rather than an attempt to assess goneral flying skills
in the abstraoct.

Another example of eombining 15 the new Mameuver No, 7, Low Altitude Obperv-
ing. To a sonsiderable extent this meneuver measuros the eritical elementa In-
volved in the traditiomal 720° turm at altitude, plus the pylem-8, S-turns end
other low altitude maneuvers, Of particular Ilmpeortence is the additlen of the
divided attention charasteristic required of the student as he carries out the
ground ingpeetion In answer ito the oheck pilot's several questlons,
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IV. Succeasive Revisions &f Control and Form

To traneslate thils tentative check would provide a velid aszsessment of the-
private pllot cendldate, was ths primsry objective of the next phaes of the re-
search projlect, Throughout the extended series of discussions, interviews, and
try-cute that followed the 1950 conference, a considerable number of changes,
additions, deletions, and mechanical rearrangements were introduced to help make
this check an effectlive iInstrument In the air. This matter of the check sheet
arrangement or layout was a difflcult but practioal problem which had to be
8olved, In order to be sn accurate and valld measure of the student pllot this
new cheeck had to include a great many different items to be checked by the Exam-
iner, who is, at the same time, perving as a safety observer €6r other aircraft
as voll as wethhing the student and and anticipating any dangercus conditiems
that the fledgling student might create. This question of legibllity and ease of
following in the air was one of the main reasons for underteking the extensive
Berles of Interviews and tryouts deseribed on the follewing page.

A, Chronological Sequence of Interviews and Try-outs

The first series of interviews were conducted in the Plttsburgh area durlng
the latter part of July, 1950. The cooperating individuale were:

Mr, Carl Davls, CAA agent, Allegheny County Alrport

Mr, Roy Hope, CAA Examiner, Allegheny County Airport

Mr, Penl Velzer, Instructor, Miller Aviation, Butler Coumiy Alrpexrt

Mr, J. W, Ceufman, Instructor, Butler County Airport

Mr, Jack Lange, Instructor and Operator of the Seneca Flying Sarvice, 01l
City, Pennaylvenia

Mr, Jack Lange served as the first subject and made the first in-the-alr try-
out with the writer as the Examiner, Our primary purpose was to determine the cgp~’
timum sequence of mansuvers and the gengral £1lyabllity of this early form of the
objective check.

Un the besis of thaese few Ilntervlews and the asingle try-out, several coples
wera reproduced and labeled "Form A",

We then left the Pittsburgh area to continue our Intervliewlng with saxpert
Exeminers in different parts of the country. The first group consilated of:

Mr, H. R. Bwingle, CAA Examiner, Swingle Flylng Service, Columbus, Ohlo
Mr, R, C. Davis, Instruetor, Swingle Flying Service, Columbua, Chio

Mr. Feaster A Lane, CAA Examiner, Lane Aviatlon Corporation, Columbus, Ohio
Mr, C. E. A, Brown, Director of Aviation, State of Ohio, Columbus, Chio
Mr, William Plunkett, CAA Agent, Springfield, Illinols

Mr, Brown is well known as an active leader in the current trend towerd
greater cross-country emphasis in private flying tralning. Several hours were
ppend with Mr. Brown going over the check-ride form end disecussing its merits and
deflciencies with respect to the "new" emphasis In private pllet cross eoumtry

tralining,

At the Institute of Aviation, Unlverslty of Illinois, & day-long conference
wvas held with Dr, William C.Matheny, Mr, Edward Brown and Mr. Williem Brown. DIr,
Matheny is en avietion resesrch specialist while the other two mer are experlenced
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Air Fores end civilian pilets end Imstructors vho have participated In mmch of the
flignt ressarch being conducted at the Imstltute, Following the comference, two
trial flights were made which suggoested further revisions in the saquense of xa-
neuvers and methods of in-the-air greding which were incorporsted in the new" Form
B", Most of these changes, however, concern themselves with the mechanlics and
layout of the flight-check rather tham with the sontent. Our experience to date
indicuted that most of the people were in close agresment with the major comtent
of the flight-check.

The next developmental step wes the try-out "Form B" with ten student piloge
and eight experiensed pilots (six of them held the Cosmercial license) at the
Ingtitute of Aviation at the Universiiy of Illincis, This preliminary flight
testing vas carried out early in August, and the resmlts are reported as Appendix
table ¥, Following this flight testing, "Form C" was constructed,

In keeping with the objective of adapting the objective check to the Inter-
ests and habits of CAA Examiners & eross-countiry tour was undertaken to dlscuss
the check with at least ten Examiners In different parts of the country.

As a part of this tour a vipit was made to the Educational Research Corpora~
tion 1n Cambridge, Megsechusetts, and Dr. Phillip Rulon and Mr. Philip Sampaon
were Interviewed., These men made a mmber of constructive suggastions but no im-
portant basic chenges were indicated in any of the maneuvers making up the check,
We were particularly interested, of course,in getting thelr reaction to the Stall
‘Recognition maneuver since this represents our epecific atitempt to utilize what
hes been learned about atalls, thelr recognition, and their recovery. Both of
these men have had considerable direct experience In "stall" ressearch,

The following individuals were later interviewad during thie tour:

Mr, R, A, Cummings, CAA Ezuiner, 011 City, Pemmeylvanla

Mr. Jack Lange, Imstructor and Operator in 0il City, Pemsylvania
Mr. Lee Balestra, Chief Pilot and CAA Examiner with Aero-Ways, Inc.,
Cleveland, Ohlo

Mr, Thomas Metcalf, Operator and CAA Exeminer of the Metcalf Flylng Bervice,
Toledo, Ohio

In Toledo we also had a second interview with Mr, C, E. A, Brown, Btete
Plregtor of Aeronauntics In Ohio. We emlso held an Informal conference with the
followlng officiels in CAA:

Mr, George Childress, Chief of the Aviatlon Bxtension Division
Mr, Jesse D, Green, Chief of the Aireraft Utilization Brench.

Mr. Earl E, Boelter, Assistent to the Administrator of Aviation Developmant,
Park Ridge, Illlnois

The haxt interviews wers held with:

Mr. Richard Chaplin, CAA Examiner and Cperator of the Ealemmzeo Flying
Bervice in Michigan

Mr, Donald B, Gauss, Instructor with meny years of experience in the same
training school

Mr, C., R. Binclelr, Oporator of the Sipeclair Flying Service, Muskegon,
Michigan

Mr, Magnus A. Sponass, CAA Examiner and Instructor in the gsame school
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Mr, C. J Welsbrush, CAA Agent, South Bend, Indiane
Mr, L, J, Cooling, his Assistant, South Bend, Indiana

All of these above named individuals gave generously of their time and made
helpful comments and suggestions. They slso agreed to try to glve thes flight-
check an actual trial in the air with one of their students., The reactions of
the parsons visited wers quite positive, They encouraged us to procesd further
with this line of research and expressed an understanding of the merits and ul-
timate goals of the cbJective type of certification flight-check, ‘

By the firat of Beptember we were fairly well satisfied with the content of
the flight-check and the mechenics of its administration. The CAA offlcials
concerned with privats pllot training and certificatlion were then Intarviewed to
determine whether they had any new ideae or plans for changes in the training
program, Any contemplated changs should be incorporated 1f possible into the
flight-check, thus making the final product more consistent with CAA policles.
These discussions were held with Mr, George Stathers and Mr, Bural Barglay In
the Pilot Branch, CAA, Washington, D, C. We were encouraged to find that their
current recommendations parasllel closely the results of our two gensral confer-
ences which initiated the sbecific developmental steps in this flight-check.

The current recommendation pending befores the CAR includes a marked increase in
crosg~country training as wall as a decreass in some of the traditicmal alr-work
such as T20%turns, 8-turns, and the like, A further recommendation would mini-
mize the traditional 1800 power-off epproach and landing, substituting the power
approach normel landing., These changes werse reflected in the next revieion,
Form D, of our obJective certification flight-check,

Brief discussions were also held in Washington, D, C., With Mr, Max EKarant
of the Airplane Owners end Pilots Association and Mr, Charles Parker of the
Naticnal Aviation Trades Assoclation,

The next step was a visit to the CAA Training School in Oklahoma City. Mr.
T, E. Archer and Mr, Panl E, Young spend considsrabla time going over the con-
tent of the check as well as discuseing the specfic scoring veight to be assign-
ed to each item,

B. A Manual of Instructions

After completing the preliminary £1light testing in August, it becams apparent
that a Manual of Instructions was nesded. A copy of the final form of this
Manual is included in Appendix gection A. Its primary purpose is to provide a
general introduction to the new type check and a short statement describlng each
maneuver, a8 well as specific instructions for administering and scoring the
check,

Any check pilet using the new check for the first time must also examine
carefully the Manual of Instruction, but it is not intended that the Menual be a
part of the in-the-air use of the objective flight-check, Sufficlent instructions
are included on the check-form to make 1t sslf-sufficient for any Examiner who has
already familiarized himself with the instructlions contained in the Manual,

Y. Tinal Belection of Mansuvars

Upon whet basis do we justify the 13 different meneuvers included in the
final form of the experimental objective flightécheck? We will nct attempt to
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spell eunt ell of the arguments vhich apply, but the following esction dces pre-
sent o statemsnt of each maneuver with some Indicatlion of its unique character-
istics and the primary purpose it 1s infended to serve,

The following mansuver descriptions should be read concurrently with the
flight-check, Appendix B, They are primarily a duplicate and an expansion of
the material included in the Manual,

I. Rentsd Airplamns Pre-Flight Check

The idea of the rented plane was to recognize the fact that a private pilot
frequently flies scmeome else’s plane and has, therefore, a greater responsibili-
ty for pre-flight check, It is recognized that the owner of the planms is also
concerned with its flysability but the immediate responsibility reste with the
pilot, The number of specifie items that could be included In the pre-flight
check 18, of sourse, almest limitless, The present list is simply the basic
chack with provieions bBeing made for additional items where they ars appropriate
for the particular plane being pre-flighted, In this maneuver the Examiner
should ask the student to report why he is making each cheek as it ocours.

It ia difficult to assess the importance of the pre-flight maneuver, Bach
item in the mmneuver, as well as countless others, if neglected, 1s potentially
dangerous, HNevertheless, on-the-ground psrformance, such as pre-flight check,
ground schoel, information end achievement tests, and the like correlate only
slightly with ectual flying skills. But, in-the-air flying skills should not
necessarily be the only eritericn. Certaln ground checke are actually and po-
tentially important for safs private flying.

8ince this over-all cheack represents a somewhat radicel departure from con-
ventional flight-cheek forms, it is bslieved that the drawing of the plane on
the first maneuver will encourage the analytical "set" necessary to complete the
rest of the flight-check, In other words, the Examiner should be introduced to
the "newvness" of this check as sarly as possible,

In this pre-flight check, it 1s.not expscted that the private pilot appli-
cant will make many mistakes. Most applicants will make tha check in the mamer
that they were imstructed, Neverthelese, it 1s nezessary to include this meneu-
ver to empheslize the lmportancs of a careful and.-adequate on-the-ground check,

IT. Taxi for Take-off

Teaxliing accidents are relatively numsrous but not se esrdous. Since every
flight involves soms taxiing, there Iis no question about the Hecessity of in-
cluding this maneuver in the check, giwving it, howsver, perheps less welght than
seme of the in-the-air mansuvera.

11T, Crosswvind Take-off

~ The aseumption here is that iIf the student can meke a satlafactory cross-

wind take-off, he prcbably could have done asm well or better with a normal up-
wind take-off, It iz recognized that most take-offs attempt to minimize the
crogavind factor but, since this cannot mlways be done, no pilot can realize
meximm utility end safety in his flying without posaessing the skills reguired
in the crosswind take-off.
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IV. Cross-country

Thiz maneuver reflecte the increased emphasis on croes country tralning to
be introduced at the private pilet level, The check assvmes, that prior to the
Tlight, the student will have paesed a written test in planning and axecuting the
crosg country f£flight, The manouver also assumes that conslderebly more time will
be given to cross country training than is presently included In the private
pllot training course,

We consider the maneuver asone of the distinet contributions given by thie
new check, It is a dirsct reflesction of the Job analysis infermation obtained
from the initisl study of accldent reportd, the first two conferences with expert
consultents, Iinterviews with experienced training psrscnnel and finally, the ex-
pressed desires and wishes of private pilots themaslves,

The importance of the meneuver itaelf will probably nolt be questioned so
mich as will the specific way in which the cross ccuntry flying &kllls are to be
eveluated. It may, of course, be Impossible to measurs a long-term flying per-
formance, such es is invelved in cross country flying, within the 1limits of a 75
minute flight-check, which must necesearily also measure other skills then Just
crass gountry flying. However, 1t 1s believed that this miniature " job sample”
will serve as the basic pattern for the longsr maneuver which may ba necessary,

V. High Forced Landing

This 1s the traditicnal forced landing In whlek the atudent selscts the
field, mets up his own pattern, and flye down over the fileld at between 50 and
100 feet. Some difference of opinion exists regerding the importance of this
manesuver but since it is a conventionsl test, many pilots will mccept 1t for no
other reason, However, its presence in this check will be justified on better
grounds.

Due to ongineering improvemsnts, forced lendings attributable to englne fail-
ure ars becoming an 1nc;eauingly rare ogcurrences, However, they represent an
ever present potential threat. Thse forced landing can be further justified in
that it gives the Examiner an epportunity to present an emergency condition, and
thus introduce the "surprise” slement. The irmediate and successful adjuatment
to unforeseen conditions bas long been emphesized as a necessary charactesristic
of the gqualified private pilet, It is belisved that the variouz items ineluded
in this maneuver will reflect the candidate's Judgment and ability to centrol
the plane under theps slmulated emergency conditicns,

VI. BStrangs Field Procedure with Power end Opposite Traffic Pattern

The crosas country emphasis 1s reflected in this meneuver as well as Iinclud-
ing a semi-emergency condition (low on gas - looking for emergency landing field).
While it 1s expected that each student will kmow in advance the maneuvers includ-
ed in the check, he will not kmow the field to be designated as his landing area.
The mansuver thus incorporates the surprise element, as well aa calling for a
demonstration of the judgment and plepning skllls required in cross country fly-
ing, such as landing at a strange field which may not have the traffic pattern
direction that the student has besn so thoroughly trained on. BSince this maneu-
ver will not require climbing to altitude, it provides an opportunity for mesasur-
ing a maximm number of pillot ekills In & minlmum periled of timse,



VII. Low Altitude Observing

This 1z also & new type of pllot proficiency maneuver. Its basic purpose 1s
to determine vhether the student has safe control over the plane while circling
or lnapscting a ground cbjeset or area at low altitude, Grading in this maneuver
should be careful and rigorous. ‘

Ths presence of this mensuvar in the flight-check in no way relisves train-
ing personnal of the responsibiliiy for continuing to warn sgainst low altitude
flying. Every opportunity should be taken to point out the dangere and conse-
quences of low altitude flying. Howsver, since this cautioning has bessn present
in avistion many years, but studsnte still insist on disregarding the safety
of themselves and others by buzzing end low altitude circling, thie tast has beem
included in the flight-check with the stipulation that it be graded within rather
tight limits.

The present maneuver ghould be more difficult than the traditional T20® turns
at altitude, since 1t includes the divided ettention element, the adjustment for
vind drift, and the neoceassity of maintaining tight limite at such 2 low altituds,

YIII. Re-crientation

Since the student will have hesn concentrating on his air-wark for the past
fifteen or twenty minutes, it 1s believed that this test of Recorientaticn will be
an additionel measure of the student's cross country flying skills since it re-
quires him to relocate his position withim.a specified perlod of time, him set-
ting up the new return comrse, and a prediction of his ETA,

IX. Stall Recognition

Originally, wve called this mansuver "Slow Flying” but changed the heading to
"Stall Recognition” to highlight the eritieal pilot skill:measured by the specific
items in this maneuver. This mansuver prededss ithe traditional demonstration of
the stalls and 1z glven comsiderable weight in the present test ap a rescognitiom
of the fact that the real danger from stalle is In the fallurs to recognize the
approach to a etall, The stell is the last event (almost) in & seguence of svents
in vhich the pilot falled to repognize hils compounding error, The focus of train-
ing should be on the ability to recognize the approach of a stall rather than the
direct and somevhat mechanical recovery action following the stall "bresk”,
Training in slow flying seems to be the beat wey to increase the student’s sensi-
tivity to pra-stell conditioms, The purpose of slow flylng will be defeated if
the mansuver regresses to a condition of stamdardized flying at am airspeed too
far above the stalling epeed.

In thip present test we determine the ability of the student to fly at mar-
ginal spesd by cutting the throtile during slow flight and obeerving the elapsed
time until the stall sctually ocours, The maneuver includes two stalls, both
from the slov flying attitude -~ one gtralght ahead and the other from a tumm,.

) This entire maneuver illustrates well that the “power to test is the power
to define the curriculum®™. It is expectsd and desired that the entire treining
program will be altersd and re-oriented more closely in line with the iype of

mansuvers incluied in this new objectlve certification check, Presumably, scme
of the training time heretafcore devoted tp stul]l recoveriss will be zhifted to
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true marginel slow flying with emphasis on the geveral cues available to the
pllot warning him of hie dengerous flight attitude,

X, Stells

B8talls have been a necessary part of private pllot flight-checks for a gooed
many years. And we had, of course, e wide variety of stalls from different ap-
proach attitudes from which to selact the onee to be lncluded in the present
chegk, In addition to the twg stalls included in the preceding Slow Flying ma-
neuver, the stalls from the climbing end gliding turns represented the concensus
of opinion given by the more than 100 experienced pilote msslsting in developing
this check, The total of six stall demonsirations should give the Examiner ade-
quata basglis for Judglng this Important pilot ekill.

Thia mensuver 1s a good exempls of the free use the Examinar should make of
the "Comments” part of each mmneuver to provide a more complete description of
the student pilet's ability.

XI. Landings

‘There are meny different types of landinge aveilable for ths private pllot,
The type traditlonally emphasizad in training has been the power-off three polnt
landing, However, meny of the persons Interviewed quastionsd the procedurs of
cutting the power at the point "when it might be needed most”, namely, during
the approach and landing, It seemed to be the concensus that the power-approach
or power-on landing was actually the most commonly used type by the private pilot.
For this reascn, it Is included in this check with the crosswind amd 200 i,
spot Features added to provide graster evidence of the student's akills,

Landing 18 a complex and difficult mansuver for the beginning pllot, and 1t
18 believed that one demonstration will not glve a sufficiently stable measure
of landing skill, The requirsd second landing is tha pow%r-off up=-wind apyroach
within a 300 ft, spot, It will provide en opportunity for the studsnt to demon~
strate the negessary adjustment to the wind condition and eirplane landing char-
acteriatices observed during the first landing, In addition it provides for a
repesated demonstration of the crucial common alements involved in nearly all

landings.

X1I, Second Take-off

This 1e an up-wind take-off with a gimilated short fleld feature added. In
order to define the mansuver more specifically, we indicate that this is a short.
fleld take-off from a firm surfece necessary to clear a hligh berrier rather tham
a ghort field teke-off from a soft surface, Except for this feeture, the skills
and abllities messured are essentially those included in the eriginal take-off.

XIII, Finel Taxiing

Thie mansuver concludes the check end is Justifled by the same arguments
that the original taxl to take-off maneuver carriase,
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¥I. Beor

In scoring this flight-check w= are using the system of points off since
this will involve the least amount of addition and paper work by the check pilot.
Correct performance 1s not scored t deviations from the normal er correct cost
the student pointe, depending upon the degree of error or its importance in safety.

Throughout the check, correct performance is indicmted by the dotted line
box ( i.°%) while 1 point ia taken off for eech light-lipe box ( [_]). These light-
line boxes are definite “"dewn grades™ but rot so serious or severe as the srrors
shown by the heavy black box ( g ), vhich counts 3 points off ac well as consti-
tuting a fallure for that particuler maneuver. In other words, a.ny hea.vy-lined
bleok box, wvhich is checked by the Examiner, automatlezlly means that the student
has feiled that maneuver, The student must be checked again later on this par-
tioular phase of flying.

A student ean also faill any perticular mansuver if he eccumulates too many
checks in the light-line boxes. In other words, there are two vays to fall a
maneuver: (1) receiving 1 or more chacks in bleck boxes and {2) receivimg too
many checke in the light-1fned boxes, In either case the student must repeat the
maneuver suecessfully before being certified,

In addition to paeeing or failing each meneuver, 1t 1s important to obtaln
an over-all proficianny index, This over-all score 1s eimply the sum of all the
- dowmgrades, 1.e,, the light-lined and black-lined boxes. In other words, gach
student must make a latisractory over-all score as woll es passing each maneuver.

A further modificetlion of the scoring aystem would involve the differentlal
veighting of the several maneuvers, If it is fqlt, for instance, that skill in
oross country flying is more lmportant than taxiing skill, then the c¢ross country
parformance uhould contribute a greater share to the finnl over-all proficliency
index,

A pimple method of eccring is desired by overyone, However, the Iimpertance
of an accurate evaluation of the student pilet is mo great that it weuld bPe manl-
featly wnfair to secrifice any smcumt of proficlensy information for reascms of
personal sase and convience on the part of the cheek pilot. Considering the siu-
dent pilet's large Investment of time and money end effort, five -minutes extra
time apent In scoring the objective flight-check would not appemr to be an ex-
cessive demand., Especially 1f this extra five minutes will jmprove te any degree
the prediction of whethsr this private p:llot ca.ndid.ate will be a safe and efflcient
pllet,

VII. This Check 1__n_ Relation to Present CAA Regulations

As indicated earlisr in this report, the project officers wers encouraged
by CAA to procede with the research development of this check without specifiec
regard to current GAA regulations, In developing flight-check 1tems which would
sseurately measure the recognized eritical pilot skills, it scon bacems appar-
ent that the requirements of several maneuvers would be in direct comflict with
surrent regulations, Bafore such a check can be given widespread or routine use,
either the maneuvers or the regulatioms will have te "give™, As an experimental
chesk in-the-air tryouts end testing should be recommended.
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OBJECTIVE EVIDENCE FCR AN OBJECTIVE FLIGHT-CHECK

While we heaitate to " freeze' the content of the check et any point, sooner
or later 1% becomss neceasary to test one particular set of meneuvers and items
in some more rigorous and obJective manmer than is provided by individmal infer-
views and group discusslone. There are many different weys to test-the-tesis,
Summarized In the present chapter asre three systematic attempts %o make an empirlcal
exemination of the new eheck,

I. Preliminary Flight Testing with Two Groups of Students at Different Levels of
) - - ) -

In Aungust 1950, the Imstitute of Aviation at the University of Tllimois
made evailable to the projlect ten stulent pilots thén completing the private pllot
courge., The flight-check was in only the second, Form B, revision but we were
anxriows 1o take advantage of this opportwmity. to obtain 1n-tho-air evidence con-
corning the length of the check, the sequence of mameuvers, clarity of the ingtruc-
tions, the difficulty level and dlscriminating capacity of the ltems and meneuwvers,
end fipally, and probably the most Important in this phase, the mechanice of arrang-
ing of the items on the page. It ie apparent that the flight-check musi be easy
to grade in the air without sacrificing the check pilot's functicns as a safety
cbeserver.

A, Problem

The over-all purpose of this in-the-air testing program was simply 4o
"wring-out" this early form of the check., When about half through with the test-
ing of the ten student pilotas, we were able to procurs the cooperation of eight
more advanmced pilots (250 to SO0 hours) to serve es additional subjects, thne
providing a sampls of check-ride resulta from a more proficient and experienced

gronp.

Whils these wore not large groups of subJjects, they 4id make possible
a preliminary try-out of the flight-ckeck, both with reepect to the flight con-
tent and the mechanics of grading 11 the air, as well as gome indication of the
differentleting value of the check., The fipal certification flight-check should
be difficult, 1.s., & real test of ths student's marimum skill as a private pilet,
but et the seme time relatively easy for the more experienced pilot.

B. Procedure

Two experlenced instructors served as check pllots and after each
flight-check, the writer interviewed tho check pllot and sometimes the student,
making notes on their cosments. Due to "flight time" limitetions, it wes not
possible to complete the entire check with each student. These chsckn wore given
to the ten stuwiemt pilots Just prior to thelr offlcial certification flight ter-
minating the private pilot training course.

The check-pilots spent from 30 to 60 minmtes with each student pricr
to the flight going over each manewver and clarifying the inastructioms and pro-
cedures to be feollowed.
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Mr. BEiward Brown apd NMr. William Browm, the two check pilots, were
msmbars of the Institvie and In addition to their gualificetions and experience
as both militery and civilian pilots and instructors, they have participated in
many of the research proJjects carried out at the Imstitute of Aviation. Iater
revisions of the flight-check reflected thelr many constructive comments and
suggesticns.

C. Resulta

The objective data consists of & careful item amalysis and a gwmmation
of all errors, "downgrsdes,” made by both groups of subjects in this preliminary
study. These data are shown in Appeniix Table F. Many of the items ir the
flight-check in this early Form B have been elther dropped or modified Iin later
rovisions, For instance, we changed the firat lapding from e " power-on wheels
lepding" te the " power approach, normal three point landing,” .

¥We have not Iinclwled Form B of the flight-chsck used im this prelimin-
ary stuldy, but reference can be made to the approximately asimilar copy of the
final fora in Appendix B if it i3 desired to obtain a more distinct picture of
etch mansuver and the relation of the 1tems to each other within any glven man-
agver.

1. Meaning of Table Emtiries

The results of this preliminary flight-testing with ten LO-hour student
Pilots and eight commercial pilots (or the equivalent in flying time) warrant some
significant conclusions regarding the experimental flight-chsck, The first impres-
sicn wpen exemination of Appendix Table ¥ is the tremendious emount of 4infermation
obtained on each student. The seven pages composing the table are still in sum-
mary form since we cmitted from each table snbry the alternative cholices which
could have been merked by the check pilot, For example, in Manemwver IIT, Cross-
wind Take-off, Ttem 1 "Directicmal control om run’ ‘we bave caitied the response
categories of (a) Straight path, (b) Rolled to cme side, and (c) Erratic. The
tabls siaply indicates that onme of the ten atndemts doing this meneuver elther
“rolled te one side” or was "erratic.” The table entry alsc shows that for an-
other stwdent this item was omitted, the reasons for which we dc not know. Pre-
sumably the remaining eight studemts waintained a "straight patl” on their take-
off run and 80 were not downgreaded. Nome of the commercial pilots wms downgraded
or omitted this l1tem.

2. Comparison of the Two Groups

T+ should farther be noted from Appendix Tebls F that with the axception
of the first maneuver, the Pre-flight Check, the total numher of "downgrades”
received by the stulent pillots were far in excess to the nmber of "downgrades”
received by the commercial pilota. The ten stwdent pilots, for sxample, accwmm-
1ated a total of 19 "downgrades” on the Croasswind Talm-off as opposed to only 1
"downgrade by the eight commercial pilots. It 1s probably significant that, as
e group, the student pilots did better than the experlenced plliots on the Pre-
Plight Check. This same inversion of the expscted difference has besn fownd in
other stuliea where beginning pilots showed greater accuracy on " procedural’
items than d1d the more experisnced pilots. In terms of ‘In-the-air akills,. how-
oever, the check does differentiate clearly between the two contrasting levels of
expsrience and training. To this extent 1t 1s a valid test.
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3. Difflonlty level

The emell number of subjects available in this preliminary experiment
does not permit definite interpretatioms regarding each of the approximately 190
different items making up this early Form B of the obJective flight-check. Fur-
thermore, since the two check pllets sald they had highly similer methods and
habits of grading, we may have an additional biasing factor In the data.

A special comment might be made regarding Maneuver VII, Low Aliitude
Observing. There were 19 “downgrades” among the eight student pilots who attempied
this meneuver and 13 by the same numbker of commercial pllota, This mansuver eppar-
ently does not disoriminate well between these two groups. However, 1% should
immedistely be pointed out that this was a new tagk for both growpa. The dats,
as given, do support the bellef that this particular maneuver Iresents a rather
difficult task.

Since no objective checks like the present one had been meed at this
lovel, wo had no safe basls for predicting whether this new form would be too
esgy for the 40 hour student or considerably beyound his level of ability. The
resulta from these first 10 students were examined with considerable Intereat to
see how well this check hit the appropriaste difficulty level for the private pi~
lot applicant. The results carried Iin Appemdix Table F show a satiefaclory dis-
tribution of both correct performances and mistakes, The several maneuvers are
apparently of sufficlent difficulty that the snperior studemt pllot makes only a
few orrors but the below average man has comslderebls Aifficulty which the obJlec-
tive flight-check 1s able to dlegnose In a clear and exaci mamner.

4, Swemery

A detailed statimtical analyais of theae deta 15 not warranted due
to the small nummber of cases involved and the fact that the different maneuvers
vere tried out by varying numbers of students. Within these limitations, how-
ever, the data in Appendix Table F do glve concluaive evidence that this type of
check can digcriminate between different lsvels of training, and further indicate
which maneuvers are easy and which are 4ifficult. Additional positive findings
wers the favorable reactions of the simdents and commercial pllots serving as
subJects, and especially the fact that the two check pllets bocame quite en-
thusieatic regarding the merits of this method of In-the-air profliclsncy analysis.
As a result of this preliminary try-ocut, wo can have conslderably more confildence
in the general flyability of the check and the expectation that the more re-
fined final form will serve aa an accurate and valid in-the-air yardstick for
apeessing pilot proficiency.

II. A Formal Reliabllity and Validity Study

The continued cooperation of the Institute of Avletion at the University
of I1linois made possible the completion of a more systematic experimsnt to de-
termine the Aifficulty level, the reliability, and the validity of the finael
form of the experimental flight-check, It was recognized from the very begin-
ning of this proJect that it womld be necessary to make an in-the-alr test of
the new objJective check., Immedlate advantage, therefore, was taken of the re-
sources of the Instltute, when the Invitation to wse these favilitles was exten-
ded by Dr, A, C, Williems, Jr. ,Director of the Department of Peychology in this
Institute. We were particularly fortwnate in obtaining this cooperation, since



- 28 -

the Tnetitwuie has already eetablished an excellsnt reputation as a cemter of both
training and aeromautical enginesring research. The relatively large gromp of
boginning students represents one of the few places in the country vhere flight
testing informatiom could be obtained on at least twenty-five stulents flying
from the same fleld and operating wunder basicelly similer conditions.

The following study was Introduced with the group of stulents starting
their private pilot training in September, 1950.

A, Statement of the Problem

1. DIffiowlly level. The 1tems making wp the flight-check shonld e
sasler for stulents near the end of training than when only midway through the
yrivate pilet cowrse. However, it ahonld remain a reel test for the completing
studont with the likelihood that no one wowld makes a perfect score.

2. Reliebility. How consistently does the check repreasent the actmal
performance of the stulent? This question can be partially answered by glving
the check on et lsast two different flights to the same stuwdent, thowgh with a
different check pilot. In other words, how consistently does the obJective flight
check (and not just the Exeminer) measwre the way each student flies?

3. Valldity. To what extemt do the cbjective flight test scores agree with
other proficlency evaluations such as those made by Instructors and check pilota?
Validity will also be indicated 1f the students make better scores at the end
of training than et the half-way point (on the essumption that the hO-howr pilot
1s a more proficient flyer).

B. Procedure
l. Tke Twonty-hour Fhase

A subjective cver-all grade given 1n percentage terms was obtained
from the regular instructor of each stulent after approximetely the firast 20
hours of training. The objective flight-check was then adminietered by a differ-
ent instrumctor, i.e., somecne who had nmever flowm with the student before. At
the conclwsion of the flight thls check pllot reported a subjective grade reprs-
senting his peracnal evaluatlion of the student pilot's skill as demomstrated dur-
Ing the objoctive flight-check. This second set of subjective grades was also
roported im percentage terms. The objective flight-checks were mailed to the
projJect director in Nashville, Tennessee for scoring.

: Since only six different Instructors were involved im the flight
tepting at the 20-hour peried, it 1s quite likely thet they had some prior in-
formation about the student they flew with, aince cross comparisons of stundents
are characteristically made by instructors in any ani all areas of teaching.
The possibility of instructor-check-pilot discussion of atuients progress was
a source of error and contamination in the data which could not be rigidly eon-
trolled within the limits in thia experiment.

. Before each check-ride, the stulent was given an opportunity to
study the flight-check and the Manuel of Instruotions. An average of abomt thir-
ty minutes was spent in this ready room orientation with +the check pilot.



-29—

2. The Forty-hour Phase

At the end of the training course, the objlectlve flight-chesk was again
administered to each mtudent by still a different check pllot. The same subject-
tive grades were obtained as described for the 20-hour phase.

In the original design of this experiment, it was planned to have a
third administration of the objective check within the first or second day follow-
Ing the filnal certification ride. This comparison of two sucoessive checks, each
day by a different check pilot, would provide valuable iInformaticn as to the re-
1liability or consletency of the experimental flight-check. Furthermore, we hoped
to use CAA Sefety Agents and for CAA designed Examiners es the check pllots for
the third and final administration. Despite the crumcial nature of thess data, it
was not possible to complete this eapect of the experiment. The entire schedmle had
already been delayed by the wnusually severe winter and the difficulties of obtain-

ing the services of the CAA Safety Agents and non-resident Exeminers made it im-
poseible to complete any more than four of these seomd L0-hour checks,

C. Resultel
1. Seoring the 0bJective Flight-check

There are several differont ways in which the objlectlve fllight-check can
be scored. In this experiment, we tried three differsnt methods of scoring but
the simplest method and the one which bewst represents the total pleture as given
by the objective check is "total points-off." Each mistake made the student
pllot resulted in a penalty of from 1 to 5 pointe depending wpen the seriocusness
of the srror. All of these ponalties were added togethor to obtain the total
pointe-off objeotive acore.

2, The Twenty-hour Phase

The objectlve scores and the subjective scores can be compared and evalu-
ated in several different ways. One comparison used here was tosee which of these
two Scores agreed best with the regular instructor's grade of his stulent. The
reonlis of this comparison showed that ths objective acore was Just as good as
the check pilot's grade when compared sgeainst the instructor's over-all evalu-
ation which, in this case, served az the bass line or standard.

There 1s reason to suspesct that the grades aseigned by the check pllotas
were influenced by prior information with respect to the instructor's evalmation.
If this advance Information 414 exist, 1t womld make the check plilot grade appear
more valid than it really is. In spite of this advantage however, cbjlective

1., The discuseion of the results of the Urbana atudy which follows is intended
for readers not versed in the methods and terminology of correlational amd
sampling statistica. In preparing this section of the report 1t wes at times
neceasary to deviate from ths rigorously defined uwsuage of terms and concepts
which the statistician would demand, The statistically sophlaticated reader
18 enconraged to refer tc the more complete analysis and dlscusseion found in
Appendix G.
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measures gansm as high validity aes did the check pilot graje. This suggests
that if the Inatructor check pllot grades were strictly independent, scores

derived from the obJjective flight-check would provide a better basis for predic-
ting Instructor grades then would the sublective check pilot grade.

3. The Forty-hour Phase

Again at the hO-hour level the check pllot grade and the objlective total
pointe-off score showed about equal degrees of relationship to the imstructor
grade. This finding gives ua further confidence in the baslc validity of the
obJective flight-check form. If we again asspume that the relationship between the
check pllot grade and the instructor grade and the instrmetor grede is "boosted"
as a result of communication between the Imstructors and scheck pilets, thran the.
validity of the objestive flight-check would probably be relatively higher than
would a completely independent subjective score assigned by the check pilot,

k., Reliebility of Subjective and ObJective Proficiency Memoures

Since the student-pilots went through ths evaluatiom procedure after both
20 and 1O howrs of training, we can got en estimate of the consistency of each
of the swbJective and obJective scores by comparing the 20 and 40-hour acores for
each individual., The instructor grade proved to be quite consistent between the
two levels of training. This 18 not surprising, considering that the sames in-
divideal (instructor) asmigned beth ratings to hia own studenta that he had come
to know fairly well. It ls likely that mnconscicus personal likxes and d4iplikes
vwhich were present at the time of both inatructor evalnations bmt which were irrel-
evant to flying proficiency, acted to spuriously inflate the apparent amount of
consistency between the two sets of grades given by the same instrwctor.

The check pillot gredes which the 8iudent received at the end of the 40-
hours of training bore virtuwally no relation to the check pilot grade assigned
at the conclumsion of 20-hours of training. Using & atudent's 20-hour check
pllot grede as a basis for predicting what he will do on the hO-hour check pilot
evaluation would result in only a 1% improvement in prediction over what ome
could do with a orystal-ball or by chance alons’. The general wnreliability of the
cheok pllot grades is even more apparent wvhen ome considers the fact tmt both
sets of check pilotes filled out the same ob Jective form duwring the check-flights
on which their asubjectlve grades wers bagsed, We can only guess as to how mmch
lower would have been the relationship betwesn the 20-howm and the 4O-hour check
pilot grades had the check-flight not besn focmmed arcund the obJjective list of
mansuvers anl items.

‘In contrast to the almost complete lack of consistency between chack pilet
grades at the 20 and 40-hour levels, all acores derived from the objective flight-
check form showed a moderate degree of oconsistency,

A check pilot's evaluation based upon the results of such an objective per-
formancs record represenis a significant improvement over the ypresent, sublective,
check pilot E?;ﬂ procedure. Thim is the " pay off statement, It represents an
odtained scientific fact which no amowmt of personal bias, subjective opinion, or
the volce of amthority can dlscount. Within the limits of the mresent atudy, thers
oan be no doubt of the superlority of the objectlve measuring instrument over the
traditional swbjective check pilot grade in predicting the future Flying ability
of private vilotes. We recognizs the many attenuating conditions which apply tc theme
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datea, but 1n the interest of giving each private pllot a proficlency score, based
upcn the falrest possible measure of how he actually flies the alrplene, there
can be no deubt that the obJjective performance record 1s the more effective
mathod to follow up with continued research and developmental investigation.

Further evidence of the auperlority of the objective approach to private
Pllot evaluation is found iIn the relatlve accuracy with vhich ons can predlct
whether a student will be above (or below) average on the LO-hour instructor
grade knowing only that he was sbove (or below) average on the 20-hour check
pllot grade or the 20-hour oblectlve total points-off score. As shown in Flgure
1, the 20-hour objective flight-check score affords a more accurete and useful
tool for predicting the final instructor grade than dces the aubjlective check

pilot grede.
5. Use of Welghted Scoring on the A0-hour Objective Form

The "+total pointe-off" scores which have besen described and reported above.
wore 8imply the sum of the pointa-off on the individuwal maneuvers. As such,
they may not represent the optimm welghting between the varioms maneuvers. That
1s, 1t 1s possible that a maneuver which experis womnld agree ias of relatively
miner importance in over-all flying skill and safety may actually have more in-
fluence in determing the total polnta-off score then soms other mansuver which
oxpertes would agree is of great importance in flying skill and safety. Recognlz-
ing this possibility, two attempts were made to achleve en optimm weighiing
between manecuvers, Omne such attempt was very crmde, whereas ths other was some-
whal more refined. HNelther attempt resulted in an Improvement in the degree of
relationship between the LO-hour instructor grade end the total points-off score
derived from the hO-hour objective flight-check forms, and so po further attempts
to employ weighted scoring procedures were carried cut at this time. Thle entire
wolghting procedure reflects the assumption that scme maneuvers should count more
than others. However, asome pilote feel that since any maneuver 1s potentially
dangerons 1f improperly done, all maneuvers should be glven equal weighting.

ObJective Flight-check Score

omen sl
80% Agroomont 70557

SubJective Check pllot Score

64% Agreement %é{ée{mn%

S sl LY

FIGURE 1

Accuracy with which one can predict whether a student will be
abcve (or belew) average on the LO-hour instructor grade kmow-
ing only that he was above (or below) average on the 20-honr
check pilot grade or the 20-hour objective total points-off ecore



-3 -

6. Analysis of Data fram Four Students Who Were Given a Second L4O-hour
Flight-check

I3 hed been plarmed originally to administer a second LO-hour Pflight-check
to all students as soon as feasible after the regular 40-hour check.

An immedlete test-retest of this type would give us the best possible basls
for compering the comsistency of the present check pilot grading procedure with
that of the objective flight-check form. Delays ocoasioned by the wnuswally severe
winter weather disrupted the entire training schedule and rendered this second
ho-homr flight-check impossible except in the case of four students. These stu-
flew a second 40-hour check with a CAA d.oaignod Examiner who had mever flown with
that situdent before, !

The accompanying diagrem indicates the degree of consistency witk which the
sublective and ebjlective flight-check procedures rated the performance of these
four students. You will note that there was littlse correspondsnce between the
way In which the four students ranked on the two %0-hour subjective check pilot
greden. For example, atudent "I' who ranked at the bottom of the group on the
initial 40-hour ohock pilot gra.do tied for top rank on the second 10-hour evalu-
ation. Similarly, student "A" who ranked first emong the group on the initial
check pillot’ grade ranked nmext to the bottom on the second. Om the other hand,
there waa perfect correspondence between the rankings of these four students on
the two k0-hour ebjlective total points-off scores.

BubJjective Score ObJective Score
{Check pilot grade) (Total pointe-off score)
Rank on lst Rank on 2nd Rank on lst Rank on 2l
ho-hr. check ho-hr, check 40-hr, check 40-Ir. check
1. A 1 A 1
1 & 2(t1e)
2 2 b 2
D 3
3 3 C 3
L .
% L D b

Although this sample of only four casea 18 obviously too small to serve az
a basie for any sweeping conclusioms, the resulte serve to point-up the conclusion
arrived at earller: Whereas the check pilot grading procedure currently employed
is guite unreliable, the objective flight-check form possessea sufficient rellabil-
ity to make it a useful and dependable inatrument for evaluating stndent pillot
proficlency.

7. EBvidence for Learning and Improvement of Skill Bsatween the 20-hour and
ho-hour Evalunatioms

Any real increase in flying skill and proficiency betwsen the 20 and LO-hour
lovels shonld wmanifeat itself through en improvement Iin the grade or score which
the student earns at the two lawels of training. Feilure to obtain an improvement
in proficiency Becore may be duwe Lo aither, or both, of the following factors:
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(1) There may have besn nc real improvement In proficiency, i.e., perhaps
the student has lsarned all he will by the time he hes ocmplotod 20-howrs of
training.

(2) The evaluation procedures may be s0 crude that they do not detect
changes in performance efficiency even though they are present.

Certainly the second of these posaibilities would be the more reasonable.
If with increasing levels of practice or training we do not find a correaponding
Improvemsnt in proficiency grades or scores wo would certainly euspect that some-
thing was wrong with our evaluatlon procedure.

An analyeis of the results of both the subjective and obJectlive ecores
revealsad that in each case there wes & significant increase In the average perfor-
mance grade or score of the group between the 20khour emd LO-hour evalnations.
However, it showld not be assumed that increassed stwdent proficlency was the only
factor which comld have produnced this difference. In the case of the two asubjective
grades, it is possible that the Instructors amd check pllots a.ssignad thelr gradea,
at loa.st in part, according to & frame of reference in which 1t waa " expected”
that a person with only 20-houws of itraining comld not perform above a cortain
level -- or conversely, that any person with LO-hours of tralning comld be “ox-
pected” to perform at a level muperior to that of a person with 20-hours of.
training., This tendency, if present at all, probably operated most strongly
In the case of the instructor gredea since for any given atudent both the 20-
hour and 40-howr instructor grades were assigned by the same person. It 1s inter-
esting to note that the poorest imstructor grade at the LO-hour level 1s still
five points above the higheat of the 20-hour grades. For ell other grades, in
which different persons made the 20-hour amd 4O-hour evaluations, there was a
reasonabls amownt of overlap between the best 20-hour grades and the poorest of
the 40-hour grades. The greatest emounts of overluping wers found in the case
of the cbjective measures 1n which the ra.ter 88 riori expectations regarding
the level of performance which the student "shom ow would have minimal Iin-
fluence.

ITY. A Sample of Opinion by Field Workers

l. The Purpose

It 13 lmportant in the development of a now check like the present ome to
avoid the potential blas that can result from & teo limlited contagt with persoms
interested in aviation research and matters of training policy and standards,
avoiding thus, the healthy counter-acting influence of Individuals working and
facing the a.ctnal problems of private pillot treining and examining in the Field,
These persons have had wide end exiensive experience witkh many of the problsms
faced in developing this check, and it would be extremely short-sighted to over-
look their potential end ccopsrative contributions to this project. Since the -
CAA Safety Agents, deslgnated Ereminers and the Firxed Base Opsrators amd Instruc-
tors womld be among the Pirat to receive the check, it 1s highly important that
they be given a prior opportunity to exyress their positive and negative feel-
ings toward the whole 1dea in general or to any particular aspect of the experi-
mental check,
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2. Procedwre
&, Mailing Ssmple

For theee reasons, arrangements were male to mail approximately k0O copies
of the experimental flight-check, the Manwal of Instructions and & short ques-
ticnaire to specified individuals in all parts of the couwntry. The Airman's
Divisicen of the CAA mailed 200 copies to the Airmen Safety Agent im all regiona.
These Safety Agents are the responsibls perecme for the supervisiocn of private
Pilot training and certification. It was intended that every egent receive a
cOoTyy. Mr. Max Xarant, Asslstant Gensral Manager of the Alrcraft Owners apg
Pilota Association, Washington, D. C., selected as respcndenta about 200 members
of his organization. Thie was not & random sample but, for the most part, repre-
sented persons known to be personally interested and qualified to evaluate and
to make comments to this new flight-check.

b. The Coding System

As soom as the first 15 replies were received, the author of this report
scapned through them and prepared a series of code numbers to be applied to each
of the eleven guestions in tuwrn. Raoh code nmmber rerresented a rather specific
category of repponse. The key to this code is found in the Appendir Table H.

Ho attempt was mede to standardize this coded system by checking 1t with other
obgservers but we used the code number "5, "Special Comments" , with considerable
frasdom, -

It 1s interesting to note that after the coding system wes established,
following the analysis of the first 15 repliee, cnly four or five additiomal
code numbers had to be introduced to aecownt for the responses shown by the 75
remaining questionnaires. On the other hand, some two or three of the original
code nmmbers were never uged again and these responses were later put into the
"special comments” category.

Appendix sectlon C 1B a ¢oRy¥ of the questionneire. It wae decided tec use
the "open end” type of guestion in order to encowrame greatsr freedom of exires-
sion on the pert of omur respondentz. An open end type of questicn is ome iIn
vhich the respondent is requested to write a short statemsnt or paregraph giving
his opiniem and his argumenis relative to the question being consldered. This
form of response gives a more satisfactory and detatiled picture of opinion than
could be obtained by simply esking a series of yee - nc gwestions. The open end
form of quegtiom ie more difficult to complete and this may in part ecoount for
'?hn rather low proportion of retwmns. However, we were anxicus o move hayound the
threshold of Indifference” and obtain the constructive comments and the expres-

sion of ideas about which the respondents have rather definite opinioms and in-
terests.

3. Results of the Questiommaire
a, Number of Replies cheive&.

A total of 90 repllies were received by March 15, 1951. This 4g about
cne-fowrth of the total meiled, No marked or consistent differences appearsd in
the type of replies of the two growps sampled, so for Turposes of this report
they are all combined and treated as a single gromp of 90 cooperating responlents.
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We were dlsappointed, bui not surprised, at the small nwmber of returns,
One of the main reasons wes probebly the short interval between receipt of the
questionnaire and the deadline indicated for its return. However, most perscns
had from two to seven days time to make their comments. In an effort to recelve
a greater number of replies, the AQOPA office malled a follow-np post card en-
couraging more returns and indicating thes sxtended deadline from Februwary 1 to
March 1. However, thls secomnd appeal produced~only 10 additional retwrns.

b. Gensral Reactlon

On the basils of the speclal coxments and letters, it was posailble to make
aome l1dentification of the over-all reaction of the respondent to this iype of
flight-check., Item 11 reads ap follows: "In this space add any other comments
about any part of the check (or the whole idea in gensral), which might help we
develop better methods of private pilot certification." Of the 90 replies re-
ceived, 33 indicated no generel reaction. They either left Ttem 1l blank or made
some spscific comment to a partiewlar aspect of the check. Of the remaining, slx
replies wers definitely oritical of the whole idea of obJjective flight testing,
while 47 appearsd toc be faverably diaposed to this approach and ranged from mild
to strong encowragement. How eccurately this ratioc of almost elght to one In
favor of thie exrperimental check represents the larger population 1s, of course,
a matter speculation. If the genmeral principle 1e true that in gmesticmmaire
stulles, negative replies are easler to get than positive veplies, them this
proportien can bs taken as strong evidence in favor of continmed efforts to devel-
op more obJlective types of private pllot certification.

¢. Results from the Specific Questlons

The replies to the eleven questicms asked in this survey are carried in
Appendix Teble H. The replies are described fairly well in the different cate-
gories listed under each of the eleven guestions. Only those "epecial covmente”
are included which are not well representsd by the different catsgories.

The major interpretation given to the reoplies to each of the eleven questions
in Bequence are as follows:

"1, Are soms of these maneuvers unnaceasﬁ so far as private pilot skills
are concerned? If so, which cnes wo you drop out and for what
reasont

Sixty-five of the 90 respondents indicated that all of the maneuvers were
important and that none should be dropped. Six belisved that the cross-cocuntry
would naot be adesqustely tested In this limited check and five were concermed
about the dangercus hablts encouraged by the low altitude maneuvers.

“2. What different typse of maneuver would you like 4o ses included in this
check? If you have a suggestion, show uws what specific abllitles
should be observed end grasded. In other words, what important skills
or ebilities are not adequetely covered by this check?

The category with the largest single nwmber of comments suggested that
considerably more emphasis should be placed on the "knowledge" elemente involved
in private flying. The Manual of Instructions simply states " Prior to the flight,
the student will have passed a written test on plamnning and executing a cross-
country flight." Such a test shomld be developed and given comsiderable emphasis
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in the new curiculum. The other repllies suggested that ths present check does
not give sufficient emphasis to slips, stalle of all verieties, and to landings
under windy conditions.

"3. Do you have eny imporidnt changee to make in the seguence of moweraf’

The present sequence of maneuvers is apparently satisfactory. AT least the ‘
replies to this question were not particulariy fruitful.

"I4. Do you have eny suggestions as to how the Manual of Imstructions shonld
bo improved ! )

The repliss to this question mpecify no general cliange in the Menual of
Instractions though some of the special ocmmente do point omt minor and techmioal
deficiencies.

"Pilots differ in their opiniona as to how the itema making up the 4if-
forent mansuvers shomld.be acored. Please gilve ws your suggeations,
Read the material under Sc on Page 6 of the Menual.

5. Yn yomwr opinion, should the final grading be made?

A. Bhould every mor bo passed or should a total scores on the

entire check-ride determine final certification{ ‘

The modal respcnse was to the effect that the student canldidate should pass
.e8ch mansuver elthough many respondents sald that Iin sddition he should hsave a
satisfactory total mcore.

"B. Should some of the mapeuvers be welghted more than others in deter-
mining finel level of proficiemcy? If sc, which onss?’

Hore weo fipd a difference of opinion thomgh the majority do vote for plac-
ing more weight on some mameuvers than on others.

"¢. Do ou think we should chenge the score value for any of the ltems
(indicated by the “dota” )7 List your suggested chenges inm this spece.”

, The general preference for a sublective grading system 18 ovidenced in the
several categories and the speclal comments made to this gunestion. Omn the basis
of these retwrne we wonll predict that mmch of the opposition to the objJective
check will be focused on the method of ascoring. This wonld indicate the need for
devising the simplost poasible method of scorimg consistent with acourate evaelua-
tiom,

"6. Shonld this type of oheck inclwmde the forced landing?'

Nearly everyone amswered "yes" and in the majority of cases some special
comment or exclamation point was aided to show the strong emphasis bebind the "yes”
roeply. For the most part, the special comments shown In the table under Question
§ roflect the minority point of view.

"7. a. Vhat type of landings are most important for the private pilot?

b. How many landings showld be given with the check?



- 37 -

A. The crosswind landing was listed more frequently than any other single
type though most of the conventionel landings were included in the list of types
which should be Included in this certifisetion chegk.

B. It was particularly interesting to note how meny respondents belleved
that three or more landinge ghould be given in the final check.

"8, How importamt is it to limit this check-ride to one hour?

Most of the respondents believed that there would be no advantage to limit-
ing the check to one hour. The two main reassons given for the time limit, how-
ever, were the cost and fatigue to the student.

"g, What special difficulties would occur in the use of the present check:
in your part of the commtry? (For exampls, mountains, congested area,
air traeffic, end the like?)"

Fene of the respomdents msaild that it would be Imposasible to give the croas-
country check in his part of the country. However, in certaln areas some modifi-
cation In the maneuver conditions would have to be permitted.

"10, Please glve us any suggestions as to how the check might be modifiled
to meet your local conditiona.”

The special comments illuatrate the ad justments which would Te neaded to
meet the apecial terraln amd weether conditions,

"11., 1In this space add any other comments about any part of the check (or
the whole 1dea in gemeral), which might help us develop better methode
of private pilot certificaticm.”

The rsplies to this question have already been diecusged previously on pege
35 . Thoee special commsnts are Interesting In that many of them reflect the re-
spondent's " philosophy” of private pilot training amd flying.

We developed the very definite Peeling hawing read and analyzed the 90
questionnaire returms that throughout thie comntry there are a great many intelli-
gont pllote who are sophisticated regarding the crumaial problems of training
and certification. Some of the replies showed nothing but & negative and hoatile
attitude and others were too lavish end mnoriticel in their pralse. But for the
most part the questionnsire seemed to accomplish its purpose by stimmlating these
respondents to think carefully about the basic problems Involved in a final certi-
fication flight-check. At lesast 25 of the respondents wrote accompanylng letters
presenting their views and supporting arguments., In general, thle questionnalire
survey confirmed our basic hypothesis that the field workers represent a potential
pool of expert advisers whc stand In a key position to make thie an effective check
in actwal operation or to cduse its dismal fallure.
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'SUMMARY AND RECOMMENDATTONS
I. SBummary

As a specific econtribution to the long range CAA aviation safety research
program, the Amoricam Tmstitute for Research has updertaken the development of an
objJective proficiency check for private pllet certification. :The single and imme-
diate purpose is to develep an obJective flight-check which vill improve the messure-
ment and evaluation of the critical skills necessary for safe and efficlant private

flying.
In & preliminary report already published, four imnitisl steps are ewmarized.

1. The reviev of ths relevant literature and resesrch studies dealling with
obJactive moasures of pllot proficiency.

2. An extensive analysis of the 1947 accident reports for privete pilots
made as & part of the firat Job analyeis,

3. A tentative Job amalysis formulated by a panel of expert advisers and
consultante,

k, A rough draft listing of the maneuvers and Bpecific items which might be
included in an obJective check for aeaauring the critical private pllot skills,

After a tewporary lapse, the projpct wasg re-activated by the Research Divi-
sion of CAA In June, 1950. In a second conferencs of the advisers, it was egreed
that the final flight-check should emphasire two major types of private flying:
(1) pleasurs flying around the heme airport, and (2) aress-country flying.

The guiding principles outlining the precedure to be followed are hasioeally
those kmown to he Important in any type of selentiflic testing program céntered
arcund the human variable. Certain gemeral barriers axist relative to pilot flight-
checking. Traditions and conrentim can bast Pa met by presenting empirieal
evideaete olther supporting or demying the value of an objective certification
flight-sheak,

A critical Job analysis la the necessary first step. This was accomplished
by the apalysis of accident reports showving in as much detall as possible the.
particular pilot deficiencies and conditions of flight vhich are most likely te
lsad to trouble., Am extensive and continmuing use wvas madae of the avallable expert
aviation research perscnnel as well ag experiencsed private pllot Exuminers and
supervisors in the fleld.

The main purpose of an cobjeative flight-check is to help the check pilol make
s detailed and dimgnostic evaluation of the private pilot applicant. It accoam-
plishes its purpose by providing a stable and sgreed upon standard against vhich
the performance of the student can be assessed, This conslatent and objective
frame of referemce 1s actually the pooled and combined Jundgment of a large number
of experts and qualifled Examimers and check pileta.
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The particular characteristics of this type of check are as foIlows:

~

1. Uniform standards - ’t -
2, On the spot recordings ~

3. Efficient description

L, Objective items

5. {Clearly defined tasks

6. Consistent measurement

7. Critical components

In the renking of coritical pilot skills, the pricrity position of "Judgment”
is recognized, The ¢rucial question is: How do we know whether or not a given
student has good Judgment. The answer must c¢ome from something we cbserved that
the student did or said. The objective Flight-check, jJust 1like the subjective
check pilot, attempts to evaluate "judgment™ though the former does it by re-
cording the actual performance of the student in flight. Good Judgment means
good performance, and poor Judgment, poor performance, It 18 the performance
rather than the Inference that the objective flight-check Intends tc measure,

The content of the objJective flight-check must be defined by the skllls
and abllitles consldered most Important for safe and efficlent private flying.
But rather than following the treditional pattern of testing skills in the
ebstract, e.g. (glides, turns, and stalls), meneuvers are drawn up in terms
of minature "job samples". This 1e believed to be & more realistic end
practical approach since 1t measures the critical flying skille in the context
of an actual and importent flying situation in which the private pilot should
be competent, Furthermors, the principle was followed of combining several
measurez to test the mazimum number of specific skills with the minimum nwumber
of maneuvers. The Low Altitude Observing 1s a good example of a realilstic
mansuver based on such a cambinaticon. -

Another principle recognized in declding on the content of the objective
flight~check was to maintain continmucus and intimate lalson with persomns actually
working in the field of private pllot training and certifiecation. Om the basls
of a large number of perscnal interviews, group discussions and some preliminary
in-the-elr try-outs, the following maneuvers were selected for the final form:

1, Rented alrplane pre-flight check
2, Tazxling to take-off

3. Crosswind teke-off

4, Cross-country

5. Forced landing

6. Strange fleld procedure with power and
opposlte traffic pattern
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“7i. Low altitude observing

=

B.T"Beé%éibn#q;;pn

9. Stall-r;éagnitiun
10. Btalle

11. Landings

12, Short fleld take-eoff
13. Final taxiing

While we hesltate to "freeze" the content of the check at any point, socner
or later it becomes necessary to test one particular eet of mpeneuvers and items
in some mors rigouous and ohjective manmer than is provided by individual iInter-
views and group discussiona. ZThree systematlic projecis were undertaken in making
this empiricel sxamination of the new check.

The first was a saries of in-the-air checks with 10 student pilots naar the
ho-hour level of training, The results were compared with the objective-check re-
cords of elght more experienced pllots, cammercial pilots or the squivalent in
flying time. An item analyais was mede to determine the relative difficultiy of all
1tems in the check, The data showed a marked end consistent (with the single ex-
ception of the Pre-flight check) differemce in favor of the advanced group. Thie
preliminary try-out also led to a good many improvements in the "mechaniea", thus
making the form much easler to follow end grade In the alr.

The most extensive test-of-the-test was elsc carried out at the Institute of
Aviation at the Tniversity of Illinois, Twenty-five students raceived the object-
ive check at the 20-hour level of training and again at the snd of the course
(k0 hours). Ths regular instructor for each student turned in a subjective per
cent grade repreeenting the over-all proficiency of the student at both the 20
and the kO-hour periods. The objective checks were given by a different instruc~
tor who alsc reported & subjective grade ilndicating his eveluation of the student's
abllity es demcnstrated during the check-ride, A comparison of the different
scores indicates that the objective "total-points-off"™ score agrees with the in-
structor's grade as well as does the check pilot's subjective grade, Thie was true
at both lsvels of training. ‘It was also found that the rank order proficiency
among the 25 students as determlined by the check pilot's subjective ovarall score
at the time of the 20 hour check, bears practicelly no relaticnship to the rela-
tive profliciency ranking shown by a different met of check pillots at the 40 hour
level, This means that two equally qualified sets of check pllots do not agree as
to which of the 25 student pilote are the best, the average or the helow average
flyers, On the other hand, the mgreement betwesen the 20 and 40 hour objective
scores wes conglderably better, though, as would be expscted, the rank ordar
positiocns within the group of 25 student pilots did shift considerably since some
of these young men mede more rapid progress in the last half of the training pro-
gram than did others. The interpretation is made that within the limits of the
present study, there can be no doubt of the superiority of the odjlective measuring
ingtrument over the traditionsl subjective check pllcot grade in predicting the
future flying ability of privete pilots, Many attenuating conditions apply to
these data but it is believed that im the intersst of glving each private pilot a
proficiency score, beaed upon the fairest possible measure of how he actually flies
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the airplane, the objective performance record is the more effectlve methed to
feollow vp with continued researvh and developmental Investigation,

The final systematic study was based on the 90 returms from a questionnalre
mailed to CAA Airmen Safety Agents and selected members of ACPA. It ie recognized
that these persons have had wide and extenslvs experience with meny of the problems
faced in developling this check and it would be extremely shortsighted to overloock
their potential and cocperaetive contribution to thie over-sll projeect. The gues-
tions were "open end", requiring coding of the replies, By a ratio of aeight to
one the replies indicated s favorable attitude toward the continued development of
the objective type certification check., The 1dea of greater emphasis on cross-
country training was particulerly well received.

11, Recommendationa

The principal recommendatlion growing out of the research and developmental
work done on this project to date is eingular and clean-cut: continued refine-
ment and improvement toward the goal of using an objectlive flight-check in the
final certification of privete pillets,

Continued ressarch development is a necessary prerequisite for this final ob-
Jeetlve., This new check 18 in close to finished form and further testing In the
field will provide extremsly valuable Informatlon, especlally with respect to the
primery purpose of predicting safe end efficlent private pllots, For example, if
this new check were adminlstered either officially, or on an experimental baa s,
to all new private pilot applicants durlng the -next twelve months we would then
have available & permanent and dlagnostic record of each of these new pilots to be
used later as the basle for analysis if and when arny of these new pilois were In-
volved in an accldent. This type of comparison between the flight-check perform-
ance and later safety as a pllot is, of courss "the idesl and pesrfect test of the
validity of any certification flight-check. Thia long range research progrem 1is
cbviously the most important next step.

Another valuable project would be to repeat the type of experiment described
in Chapter Four of this report, In this next study, the main purpose would bte to
obtain independent check rides on two successive days (or as close together es
possible) using &8s check pilots CAA designated Exeminers and CAA Safety Agents, who
should be made avellable for the particular purpose of cempleting this experiment.
The students to be used in the study would be those completing the regular 4O-hour
private pilot training course (probably at the Institute of Aviation, University
of Illinois), Since the checks would be given in immediate succession, the exper-
Iment would provide crucial date relevant to the reliability of the new cbjectlve
gcore. «

In addition to this besic finding, consldsrably more information could be
obtained regarding the mechanics of conducting the new objective flight-check; the
determination of the best ascoring system and the performence limits to be estab-,
lished; plus additional data regarding the difficulty level of the specific items
and the different maneuvers. '

The finel recommendeation is to encourage the continued development of the
paper and pencil test to be used in comnection with this cbjeetive flight-check,
A large proportion of our questiomnmelire respondents indlicated the need of cbtaln-
ing a more agcurate picture of the private pilot applicant's knowledge and Infor-
metion about the relevent conditions involved in privete pilct flying, guch as
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weather, navigation, rsdlo prosedures, flight plans, welghts and loedings, fuels
and equipment, and, ¢f course, the basic mechanical information necessary for
pafe pre-flighting 9nd in-the-air cperation.

As suggested above, all of these recommended follow-up studies are directed
toward the final goal of using an objective flight-cheeck in the final certifica-
tion of the private pilot. This would be en important decigion sand should be
supported with all the necessary scientifi¢ and emplirical evidence to demonstrate
the superiority of this new procedure, The several research phases suggested a-
bove should provide this additional supporting information and evidence,

A final statement is directed toward the thousands of professional pllots
operating undsr the gemeral Jjurisdlection of CAA and in whoee interest this new re-
search development has teken place. We view the research and development requir-
ed by this nev type of flight-check as but ons exsample of an effective and pro-
grossive gtep teo encourage and expand private pllot aetivity by increasling the
safety, proficiency and pleesure of thim vital group of Americen aviation partic-

ipants .,



APPENDIX A

Manual of Instructions for Uslng
the Experimental Private Pillot
Certificetlion Flight-Check
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APPENDIX B

Flight-Check, Final Form



FLIGHT-CHECK

for the

CERTIFICATION OF PRIVATE PILOTS

May 1051

U. 8. Departinent of Commerce
Civil Aeronautics Administration
Washingtor 25, D.C.

1.

I. RENTED AIRPLANE PREE-FLIGENT CGRECI
B
*“CONBIDER THAIS 4 RENTED AIRPLAMNE -~ COME YOU'TE NEYER FLOWX 3
!l!ﬂll. SBEOY KB _TQT1R Pll—rilgl! CHRCI AND DESCHINE VELIY c
OF ARE DOTNG iB YOU MAXE YOOUR CNECE". Oheck [+ 1he 4
dotted-line box 1f, satisfactory; the Light-lize bHox .
171 omitted or inadefjunte; 1The tlnut-lllns Box 11 a 1
fallure for the manesver. ‘
tail ar i
other importaat check itams: i
L A. Brartiag eaglae! mafety of cthers a
~ choekn brakans b
switcd off ¢
sntety bBole 4
fos Talves o
coatrol of prop blast I
. athet important okeok jrems: ~ 'E

8. Follows presceribed aad/ar nafe wtariing procedure for type aof
eagine (mixtura sewttings, oil Pressura, snd tedperscturs, este.) 3
BCORE 8
4. OVBHALL PRE-FLIGET ORECKE lcareful und efficliest - or hesitamt,or haphaserd) 4
5 Pass or Fail [}
11. TAXLI¥G 20 TALXE-OFFP 11,
1. Qisars for tarxi 1
2. Taxi to take-off position: wsem throttle properly &
M ' used brakes properly ¥
makes E-turss when Lecenmmdry ¢
Chech if yes or safs mailatelas safe tazxiing opeed 4
if mo or careless LE8F aoLtTols corfectly s
11 ao or ¢arelens oan ltems 4 ar §

8. Tosltiowniag for ras-~aup 9§

4« TUsws pt checkllist or Y
.

tamatic yrocedwre in rogn-sp check
lcentrol frsedom, altis r

]
Te setciang, Aeg, rpm, trim, etc.) 4
§. Cleaars for take-ofrf §

SCORE 8




I11I. QROSBENIND TAXE-QFF Bew Neverws B8ide for Izstrwcsions 111,
S8sleat & fuawasy ¥hich wil; flve, it avajlieble, s reasoxrble Jegres
af crossvia {Bervaenx 30 witvh 10 mph spd 10 with 24 mph.|
l. Dilrectloanl cozstrol om rua:
- P -
= e m mm . -——- - -—— *x ‘.-"
O O - 0
straighe puth tolled to one mide srratic or dangerons 1
B. Flighht petd jJuet afrer bacomiag mirborne:
a’r e b "t
O_Sapo-- S (P | 5
rorTmal touohes davwa again staggars of? teamalas o3 grownd %
ton long.
3. Ialtinl e¢limd:
a. povwer settisg: Ulaormsl Qtoe litrle dezcessirn----
by artitude: CZaormal [Tucee voo low [Jrose too high b
4. Tracek ino climb to firmt tara: ’*
-
’_'___-.._.._* e —— B s T
. e - a "‘-_\
______ e — ——————— __A—_---_—--.---.—."a---*
] Patrly straight path OIvrites aff to adither sids 4
§. lookisg srowad: [10.E. [Ju 11tt1e Dl Nos
§. Leaven pattors with Prescrlbed procedure: [[JTTes [JWos
7. Climbiag turme:
L. #tes of powvar: (Jabost righ:r Crerianle [OJberond limitg--~----=--===-= .
bs atricede: [Jsormel Duecose kigh [Jrowe lovw COJbast too b
staap
¢« coordlmation: [Jemscoth, coordi- [Jover cos- [Jerosnes coscrola~------ ~-c
Aanted turn teroels
BCORE 27

1¥. CcROSS COUNTRY

The Bramizer will melect o destination 125-200 miles avway oz nnx

esthound track

irom the asilrporc, crose wina 1f poasibla, wiich Passen

over three ldeatifisble chleck-points within the first 183 to 17 minmres

of tlvyiag. Tha

applicant will draw o track lime oa the churt acd mark

the check-points. Lftar obtalaiag compase devintlos from the plana, be

will comprte

&

compase basdiag for fLying the courea 11 wimd date are

svyailable; otherwise he will compute & compsa coOwrme. The comPuted

hending or conrme showld be corrsct within 43° The Exsminer witil

spaciiy chat

the plane will 21y ot an sltitude ot 500 fear aborvrsw

terraln lor bhigher to give B miles visibility). This will ba convarted

to 544 lervel

Lltivedes By the applicantc. The applicant wvill be Tequired

tao ftly t1he track, teportisf each of the threse selacted cheock-polatm.

The first chock-polint showld e abouwt § mlles o6ut. The Bxamlaer shonld

not halp the

cheack-pointse

petndant or indicate whether oOor sot ha idestlifias thae

corractly,




17,

1. GComputes hendlag ar course correct withia $3°9: !;. a
o b
4, Flret chechk=-polat (merk Sune)? idantities correcrly »
does 20t recoguize b
corrects 1pliial wrror c
othaer error {(add comBents) d
2, It not aported, Eramiaaer this item doenm 20t apply =&
tllovws two smlawtes to ans mekas poeltive ident. b
thes calles for & posicire does 20t make poasitive idsrt. c
fdentiflcation of posititon oz chart:
4. dlvitude control belore and at stays withis 3504 ft. »
firet gcheaok-point climbs over 200 ft, b
lases over 3080 fr. ¢
07 WAXIE 4 TORCED iete selesction 0! gocd field
a2 1tem cap be ag 18 sec. delay! good field b
Later i thie ismediate but poor selection o
wxcassive delasy aad goor selection d
8. Trocl betwaan almost straight a
check-poiate! saldscessary sndling ckanges b
headiag changew of more than t30° €
7. Olont-Toilt identifies correctly LY
idencliticntion: doss ot recogaoisae 4
forrecte iaizial error {add commentsn] <
k. this L1tem doaa 201t apgl: na
msken ponfitive ldescification b
doas 30t make posltirve identification -
.
tioa en charpt:
#., Altitude control bafors &apd nt third chack-paiav:
ltl!l withia £200 1t. a
climbas over 280 ft. b
loaen over SO0 f:.
190. HMeiatains powsr settisgs within cruisiag specificontions Yean &
for t7%e alrornft Ro »
IY.
11, Lookxs aravad enowgh for asfety PRrpomes: Tes a
Ho b
"‘ mise 2
-
18, If the 2sxt check~p ————

vere 4

& O

thae

Jamst after
"VE MAYE JUHT LEAREBED THEAT OUER
DESTINLT10N I8 CLOSED. TORMN

r0 A8 TOUR ALTBRNATE."

L%, Oriaesvstion asd DProcedare
in #etting Bp RAe¥ coRTNS®:

14. Entabdliohed hesdiag ar and
tive misutes will:

18. llititude coatrol dartn ari
asd firet § mizuz o! Le¥

GRET MAP BAGE FROK STUODREN?Y

third cleck=poiant

safe
check-
poalat b
ares
-
LT
“
ey, ~
)I miss c
minimeum dalap: efficient pProcedsra &
some coafuniosn,
dalay and varlabla headinge b
ot praobabtly takse him
within sight of altersate &
probably miss the altersate b
satiag etays withia 1298 ft. u
canrse:
climbe over 0% fr, b
lases more thas 23908 fr. ¢
BCORE 8




V.

Ses Resverse Hide for Iamtructions
FORCEL LANDIHG - at croes comatry asltitsda,
"FORCBD LANDING" Field snnpecified.
Exemioser looke after clearisg of
eigine snd coatrolling tirottlae.
1. Did studest turs oo carburetor Lest! Tas
Ha
A. Ldjosts wlrglitude properly:! T;l
a
3. MNiauswe of ponctrolas; aone
a little, bBut a0t sarionn
horderiag o2 daosgerons
4. Twros near prorad {under #0¢ fr): coordinated
dangerows slip or skid
. TUmes ndeguate approach dirsceion: T;o
a
&. Cholce of fileld: adaguatae
- Paor cholca
T: Adir sgead 031 filmal 1a:
safe limics
too slow
too fast
§. Comes 1lua: spwind ar appropriate to condltions
dowxwind
cronswind

#. Lapdimgn:
wvaould have Made fiweld ensily
vopld save made fleld oaly witd violeat meoeuvering
woold 10t have made flald or wnsarfe to try

L#, Examiner hxs to take over 10 avaold Ho
dapger before e2d of maneogver:
Tes (add commenta)

SCORE

o o@ nge oB o.

noe

o

coe

vI. STRANGE FIELD PROCRDUER® ¥ITH POWER AND QOPFPOBITBE

TRAPFIC PATTERN

"YOTU ARE BRONNING LOW ON GA5. GO DOYN AND DRAG THAT FIELW®
lpototing). GO INTO IT WITH A (RIGHT, LEPTI HAND TRAFPPIC
PATTRRN, THEM COME BACK OPF ANWD HEPELT THE SANE PATTERN
BEFPORE COMING DOYN 10 THE SIMNDLATBD FORCEBD LANDING".
Chsck pilot costrals the throttls ox fizaal approscdl to

sainmulatred lasxdiag.




Y.
1, Buteare pattarn with! mizimum massuvarliag &
sUoRL TWO FERFCOSNATrY tuTaAs B
excensive asd confused maspureriag ¢
8. Laters "dovavisd" lag: dowswind &
° rpwind b
crosswiad ¢
B. Carbarator lest on: Tea &
Ne b
4. dltltnde on entr?y
lato dovavisd leg: withia F180 fewer a
beyoad 180 £, limite b
B Leoks nrowad oa
correct side bLefore busa Lleg tura: Ten »
o b
8. lirapeed on baae leg ia: abost right =
too fast b
too slow ¢
¥. Does prttera oppositcte to home fleld: correctly &
minor esrrors b
majar errars ledd commentel ¢
9. Use o0of costrols oz fimasl
ture {include elipe} im!: smoorh and coordianted =
rongd and sncoordisatnd b
borderiag on dsagerowe ¢
Bee Reverss 3ide for Inetructions
Tl.
lat spprosch: "Dragglag” 1ha fiald.
9. Flies Juatr off suitable lasa: Tes o
¥o »
10. Reight over tha tield is: F0-78 feast &
aver T4 f[ont B
sndar 80 faatr ¢
11, "Draggping® nirspesa: abont glidiag speed »
over glidinsg speed »
below glidiag spead ¢
13. Turam off carburetar hest: Tas &
Ha B
1%, Alrspaed i cllilmd ot 0! tield: pormél speed a
190 slow W
ind approech: Bimulated landiag
Ld. Jtwdsat wowld maks flald esasily a
make field osly witd rvriglaat maneawveriag b
a0t meke fleld or unsafa te try ¢
18, Tarae off carburetor heat! Tas a
He b
18. Airmpeegd in climb owr of figld: normel &
to0 wlow b
BCORE 8




¥II. LOV ALTITUDE ORSERVIMNG

"FLY OYER THR MIDDLE OP THEAT FIELD
and defipiug aren] AT AR LLTITUDE OF §00 FEXT.
YEEN TOD REACH TEE FAE END OF THE ¥YIELD GO INTO
i1 MRDIUM-STEEFP TUEM TO THE LEFT AND FLYI TVICHE
ABROUND THOBE (objects) A¥D GCOME OOUT ON THE 3S4ANE
HEADING TOU RAAVE VEEN CROSBING THE FIELD. DON'?

(pointing

LOBE AIGHMT OF THNB l(object:!) THROUGEQUO? THEER TURMNE"
YII.
1. Nazimum altitnde ataye withio 4100 ft. a
daviation derisyg
twa tergae: gaias over 100 ft. b
loses over 108 ft. «
9. Lirspeed castrol:
T3 tie mph a
Htoo fast b
Too slaow ¢
3. Baak durlag tarss; correct a
too slallow b
too mteep ¢
4. Wiad correcrian: astimfactary adjemimest
1o kesep abjesces to maistain eves trach &
12 view}.
Ovyar-compednttion for wisd b
drifttes ¢
E« Ose 0f contrales: smoaoth sand minimum actios a
frTegvent Aad MolecaskATy
coatrol action b
rowgl amd macoordinnted movament ¢
8. Qroaxnd Adefqgsacre sxaminastion aof gronnod &
inspaction
PaYs 100 much attextion 10 ground b
only brief and saperficial
sxaminacio of growed ¢
7. Keadiag om rallowmc: within +18° ,
reacovYsrs 100 earTly 1
recovyerm too late ¢
8, Bxsminer has 10 tale Over 10 RyYold
dasger before s0d 0f masanver: Na &
Yas (ndd commesta} b
"CLIMB BACI 170 80¢ PERET*
SCORE B




Tili.

ER-ORIBNTATION

At 889 ft. or azx altitude to giva & miles visibility, Bxaminer
retaras map to studsnt and mays, "VIEBRE AREKE VE?"

YIiII.

Le ¥Within time limit of J miawtes a4d 20 help from Rraminer:
positive idevtificatrion with mimisesm deler a
slov sud hasitanty ldemtificatlion b
cosfumlion ~ fulls tao make positive ldsmtiflication ¢
2. Altitwde comtrol dering oriestation: within $208 f1. 1limles &
clinbs ovaer 280 f1. B
loses over EOF 21, ¢
After Oorientatios iz ocompleted, or fullad; "WOW TAEE UP & HABADING
FOR TKX NOMNE AlIRPORT™
3. Ia setting iP retars conres, stadent's treck showas:
o smininsn keadiag chasgens o
sirpors - ““\ltc- familiar lptermediste chack-poiat b
‘\\‘\,,"/,/h‘*ﬁﬁ5“‘-5,—~"”—~‘h“‘lln-cununr[ headisg changer o
'hh‘-‘-‘-‘hhhh““““h—q‘__g:z___cIrclil| thea corrasct leading 4
(j) circliang thes vroag leading o
T: stralight conrae dut ia vwrong dirsceion ¢
- -
4. Beotabllishad heoadiag: will probably briasg sirparc 12 slght »
B will requwire more thas +30° changes to slghe fiela. b
§. Estimated minwtes to alrport trafflc pattears glvea by stodest: mRispgtes.
thin tm witdin 385 arror llmirve &
thinm 1s more theg 253 error limices b
SCORE 8
IX. S8T4LL MRCOGNITION 11.
"FLY 20 & BAFE WNIWNIMUM AT®#ITODER PFOR ALOY PLYING... WOW 1 ¥Wi¥? YOO TO
JLO¥=-FLY AT TREE MINIMUM CONTROLLABLE AIRSPRED -- JHS8T ARMO0VE BSTLLLING
sPsBb. LY BTRAIGHT AND LRYVYBL.*
1. ¥hile changing attitude apod duwriag first minwtae! acays withis +1480 fro. &
climbs ovar 180 f:. b
losmes over 180 f1. ¢
2. Durimg the flrst minutw thers 1a: 20 aigp of stall =
#ome buftating b
sctwal srall occerred ¢
Bow sey to ths stadesr, "1 AN GOING TO CUT TAB TRREOTTLR. HOLD THIS
ATTITUDE ONTIL TOOD STILL 4FD RBRCOVER WITER POYEIR AFTER THB STLLL BU?T
WiTH MINIMUM LOSS OF ALTITOUDER. "
3. Exzaminer cute throttle: immediate burble prior to actual stall a
#igans ot »tull delayed - flyiag too ftamt b
mekes rescorvery before stall pDccurs ¢
e l.co'.r,lgz:czgl:zlig:ﬂ:l::r::oqllto lless than 150 ft. Ls Cud or Lsroscal »
insadequate (more thas LE& fr. lost) b
. Haasdisg after recovery [deviationl: [j latt &
Poo41E° b
E]rl(ht [
After rea-sstablisbing slow=-flying wtraighet aboad aud 2t the aonlguned
altivnde, say, "NOW MAKE A 180° MRDIOM BANI LEYRL TURN 10 TEE RIGHT®
8. Durisg tvhie 1887 tura there im! 20 slge of ptell &
aome buffeclayg b
sacenal mtall occcura ¢




1I,

7. Use of comtrols durling tura: smooth aed minimum movamenvs &
roagh anod excesdivye movements b
6. Llltitude comtrol durliag rturn: stayy within $16% f1. &
climbs over 104 ft. b
loses ovar 100 ft. ¢
9. Degree of bank: abowt Thght a
toc shallow p
Too mitmep ¢
1¢. Hesdlug a1 snd of 180° twrn: L::] left a
! P t10%
[::jrlllt c
"WNO¥ MNAXE 4 388° TURN T0 THE LEPT." Bafore teras is complated
five studeszr sames inszructioss am for jeem #3 above.
11. Cut throttle: iamediate Byrble prior to actonl steall
sigas of stal]l delayed - flyinsg too fast b
makes racovery befare stanll occuwren g
12. Recovery {ro:odirc fo minimom
oss of altitpde im! Lldequate (less chom 158 fr.lb &
Insdequate (more thkax 1B0 fr. ) b
13. Bzaminer has to take over to avoild damgar
bafore end of maneuwver! o a
Yen b
3C0RE 3
I. STALLE int mafe sltlitwde) 1,
"DO 4 STALL AND RECOYREY PRON i GCLIWEING TURN TO THE
LEFT 480 THEN TO THE RIGHT."
1. Clears area: Tan a
Ho b
8. Taes clinbing power Wich medlum bank: T;- a
& b
8. Costisnous racte of twra o0otil time of wtall: !;l s
o b
4. Recovers: adout tighe a
LoD Boox b
to0o late ¢
. Recovers witdl wmisimom lowas of altitude: Toeax »
o b
8. Mending comntrol: withls +14° o
losen loeasding b
7+ Coxtrol ot dive mad pull-awt: p1ormsl a
axceansira b
"DQ 1 JTALL AND EXRCOVERY FEOM A GLIDING TURN TO THE
LERPT 48D THREN TO THB RIGHET."
6. Clasrs arsa: Tea &
R Ho b
P, Extablisdres madism bhank taern! Ten a
o b
1%, Contiamonm rate of turs satil time o0f stall: T;- a
o b
11. Appllication of power: abowt rlght a
too socon b
too late ¢
15, Eecovers vith minimum lass of alritude: !;- a
9 b
1%, Headinyg coptrol: withla #1857 &
losass heading b
14. Cortrol of dive asnd pult-ouc: a0rmal
sxcenaive b
15. Bxaemiser has to vake over to
avaid dasger hafore end of mAARGGETYAETCr: ¥o
{add conments!) Yeuw B
SCO0RE 3




11 LANDINGS Il.
There shotld bes st lesnt twe 1age- Th firs1: powaer-
ll!r.lni, poiat, cromewiad withis o 208 f1. 'spot’.
The mecond: power-off, syp=-wla d within a 308 f1. 'apot'.
1. Patters procedwrel Qheck 43° wpproach a
sach of the following Ltemsl position of dowaviad leg b
tlo[f:a por 1f doae correctly; saltitwde on dovaviad leg ¢
vhe [Ife] wox 1f done tucorrestly. osrbereator hast d
aste povar at rigkt plhca =
airspeed redyctrios ¢
glide nititude g
thra o3t buse leg b
base leg nleirnde 1
clears eagine
risaal wefoery clsnrazce k
2. PFiaal tara 1
&: airspead: o 110 mpd s
[] tee tame ®
B} to¢ slovw ¢
Ps coxtrol of tera; talrly agquars &
overshar b
wsdersbot ¢
£. uese coftrols: smooth sswd coordiaanted a
rowgh and ugrecessaAry movesment b
1. Fiaoal LprProsal
a, Headiayg: talrly streight track &
BE's dowan fisal b
be Fiswl aPProach airsfpeed: 1 45 mPh &
ldevtntion) O 10
O toes fant ¢
[ | -16 4
B tco slow o
(8rade thin sfv sftgr Iasding-roll
and llrl-glll Lfter ' II.
4. Flere-ont and tonchdows
redaccion of pover: 0,.I. a
top ecos, {had to wse Pover! b
too lates «©
did a0t wse power d
start of level-ouwt: sbowt .
b
¢
wind drift corrmaction
{plip and crabl a
BRCOTCIOCT | ]
aver-correct <
toRchkdovwa: appt - -
Yhere- apet -~ ]
bayond ¢
shcosld go wrconsgd -1
ked ro go » ]
toevchdowa: thres-point
oW~ aowe hlyg ar
10pe tgo lov or wh
bossced or dropped:
recorery from
bad laandiag
§. Roll
trach: llirlI srralght path &
rolled to Oae sida B
" rolled off pruaway ¢
stlchk control:
correct for type of Inndlag a
'lol! ar isedagquate
stiék caoantrol an roll b
BCORE 8




I1I. BEORYT FPIBLD TAEE-OFF (Upwiud) IIt.
"MAIE THIS & SRORT FIBLD TAIXE-OFF FRON 2
FIRM STRFACE"

1. Yhaeles-of? sarviritude
Lpprox

s
B
-
-
-
-
]
o
-s
-
-
-0
o
L

4. Flight path glll siter
becoming air

orse! normal =&
touches down again b
staggers off o
Temaliss on grous tao

losgy for safe clesrance d
8. Talrinl glimb: Powar secting: pormel &
tao listtle B
sxcenmire ¢
Artitude: pormel
sose 100 low b
sases too high <

4« Track ia o¢limbd to firwt tern:
irly stralght poith o
drifte off to elther nmide b
4. Loosklag aronad O.E. a
= 1ittle b
ol ¢

4. Climbiag cturas

use of pover: sbont right »
variable B
to0 rowgh or beyord limits ¢
attitode: sormel &
1oms kigh b
aoae8 low ¢
Bagk toao sctaap d

coordisetinoa: smooctl, coordissced t
cCrosses COo2CT
AYeTCORL

ana
o0~
el
e m
oTe

¥hea enteriag dowawind leg for f3d, f(power-
off} laadlag, turas Back to Preceding mimenvar.
SCORE &
ITIIT. PINAL TAXIIING IIII.

1, Clears for tarn aff reaway: Tes a

¥o b

2. Taxiimg tao parkiasg posltion:
wasa throttle pProparly 2
oses hrakes Troperly b
mekeae J-turszs wleo sacessary ¢

asen coatrols correctly d

SCORE B
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POINTS-
SUHNNARTY QFF PASSED | FAILED COMNNENTS
. SCORE

1. Pre-Plight Check P P I.
. I .

II. Taxiiag to take-off P ¥ 1I.
IS RN

I1I. Crosswiad Take-0Off P F 111

Iv. Cross Commtry P 4 T¥.

Y. Forced Landiag P r Y.
N —— l;lll.l.lL - —

V1. Strange Field Procedure P P ¥I.
(P SN S

¥II. Low Altitnde Observiag P F VIi.

YIII. Re-orieatation P ¥ vIili.
Y SIS

1X. Stall Recogmition P F ix.
||||||| f e m e -

X Stalls P F ) A

xl. Laadings P F XI.
N N I

XII. Short Pield Take-0ff g F I1l.
'l.'|||4 lllll —— —— ——

IIII. Fisal Taxiing P F ITIL.

XI¥. Total Check Score P F X1V.
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AMERICAN INSTITUTE FOR RESEARCH
413 Morewood Avenue, Pittsburgh 13, Pa.

REQUEST FOR SUGGESTIONS ON PRIVATE PILOT FLIGHT-CHECK

- For more than a year now, under the auspices of CAA, The American Institute
for Research has been working on a new type of private pillot certification

flight-check, A copy of this experimental check and a Manual of Instructions
is atteched.

This check, as 1t now stands, represdnts the cooperative effort of quite
8 large number of expert pilots and Examiners. It has bean flight-teated with
both studentz and experlenced pilots but ths next crucial phase of thls re-
gearch proJect requires the comments and c¢riticisms of a large but selected

sample of plilote, experisnced In the fleld of private pilot training and certi-
fleaticn,

Before enswering the questions, however, you should know that it 1s our
purpose to include in the check those maneuvers which would test the skille
most important for the private pilot, We view the private pilot as a men who
is capahle and anxious to use hie plane for crossa-ceountry flying as well aa
for pleasure flylng around his home airport, With emphasls put on these ob-

Jeectives, private flying can be encouraged and expanded beyond its current
level,

HOW TO PROCEED

Read the first half of Page 1 of the Manual of Inetruetioms. Then, exam-
ine each of the check-ride maneuvers along with the Manual of Instructions,
The Manual is intended to answer most of the questions you might ralss.

Having looked over the entire check-ride, pleame state briefly your opin-
ion regarding the following problems.

1. Are some of these maneuvers unnscessary so far as private pilot skills

are concerned? If so, which oness would you drop out and for what
reagons?

2. What different type of maneuver would you like to see included in thils
¢heck? If you navs & suggestion, show us what specliflic ebilities
should be observed and graded. In other words, what Important skills
or abilities are not adequately covered by this check?
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3. Do you have any mporta;nt changes to make in the sBequence of maneuvers?

b, Do you have any euggestions as to how the Manual of Instructions should
be improved?

Pilots differ in their cpinions as to how the items making up the different
menesuvers should be scored., Please give us your euggestions, Read the material
under Scoring on Page 6 of the Manual,

5. In your opinion, how should the fina)l grading be made?

A, Bhould every mensuver bhe passed or should a total scores on the eantire
chack-ride determine final certificetion?

B. Should some of the mansuvers be weighted more than othsrs in deter-
mining final level of proficlency? If so, which onee?

C. Do you think we should changes the scors value for any of the itema
(indicated by the "dote™)? List your suggested changes in this

space.



Some additlional problems aret

6, Should this type of check include the forced landing?

7. Whet type of lendings are most Importent for the priwate pilot? How
many landings should be given with the check?

8. How important is it to limit this check-ride to one hour?

9, What special difficulties would occur in the nse of ths present check
in your part of the country? (For example, mountains, congested area,
alr traffic, and the liket?)

10, Please give us any esuggestions as to how the check might be modified to
meot your local condltions,

11. In this space add any other comments sbout any part of the cheeck (or the
vwhole idee in general), which might help us develop better metheds of
private pilot certificatlion,
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Weo appreciate the time mnd effort celled for by this questiomaire but can
think of no other feamible way to receive the honest opinions of experienced
pilots direcvtly comsernmed with privats pilot training and certification., We
fasl that thie is an important problem and hope you will glve ue your ¢oocpera-
tion and return this questionnalre to:

Dr, Btanford C. Eritksen
Amarican Institute for Research
k13 Morewood Avenue o
Pitisburgh 13, Pennsylvanie

The Questiommaire f£illed out by: Name

Title or positlon

Place

The deadline for returning is February 1, 1951.
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FREQUENCY OF ACCIDENTS RESULTING IN PATAL OR SERIOUS INJURY TO PERSONNEL CR
TOTAL DESTRUCTION OF ATRCRAFT (WITEOUT INJURY 70O PERSONNEL) GROUPED BY
THE PILOT BEFAVICRS RESPORSIBLE FOR THEM

Pilot Behavior ) Frequency of Behaviors
Judged to be )
Primary Ceuse  Secondary Cause

I. Carrying Out Check and Preparation for Flight

1. Made Inzdequate or no check

2, Falled to check fuel supply and valves

3. Failed to run-up engine

. Falled to check stick travel

. Pailed to check or adjuat trim tabls

. Failed to check carburetor heat control

. Pailed to set brakes

. Mleset flaps

G, Falled to fasten or unfastened safety belt
1n, Failed to set or misset altimeter

-] O\ &
= W
P O AR

N £+

II, Failure or Lack of 5kill in Handling Comtrols

=
M
929

Failed to clear or neglected engine
Falled or- was too late in applying
carburgtor heat

. Selscted wrong propeller pitch

. Applied excessive back pressure on atick
. Failed to set atabillizer properly

. Palled to set or adjust trim tabs properly

. Jammed rudder

. Applied or closed throttle too abruptly
9. Held controle in extremes poeition

10. Falled to adjust or wrongly adjusted fuel

valves

11, Inadvertently lowered gear

12, Failaed to raise gear

13. Actuated wrong controls

1k, Applied brakea too hard or rode brekes

-
. .
A

l_l
HM = PO R

'.-l

oW W o
n

12

IIT. Estimating Altitude or Posltion of Plane

1. Misjudged altitude
2. Migjudged dimstance travelled
3. MisgJudged distence to obstructions

H -3

IV, Maintaining Lookout

1. Pailed to survey terrain for obstructions 29
2, Failed to make a clearing turn before taks-

of f 1
3, Failed to observe epproaching acft 26
b, Overtopk acft in flight path 3
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Apperdix D (Contd.)

Pilot Behavior : Fregquenc viors

Judged to be ’
Primary Ceuse Becondary Cause

V. Fallure to Estimats Bpsed Accurately
1. Teke off too moon 3 3
V1. Knowledge and Judgment of Proper Procedure

1, Positiomed alreraft incorrectly for take-~off
or landing l

2., Btarted with full throttle

3. Followed incorrect propeller procedurs

Lk, Bxceeded stress limits of aircraft

5. Allowed tmssenger to wing-walk

6, Plev contact in instrument conditions

7. Exhaunsted fuel supply

8. Used improper gasoline 30
9. Nisjuiged suitadility of landing field 1
10. Continued flight in sdverse conditions 1
11. Mistdemtified terrain featurs

12, Mistakenly estimated fuel supply

13. Ianded on wrong runwvay
1k, Walked into propeller

MwHWD -]

s JEN g R
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FREQUERCY OFf ACCIDENTS RESULTING IN FATAL OR BERIOUS INJURY TO PERSONREL OR IN
TOTAL DESTRUCTION OF ATRCRAFT (WITHOUT INJURY TO PERSONNEL) GROUPED BY THE
MAREUVER IN WHICH THEY OCCURRED

(19%7)
K-1563
Operatioral Phhse, Sub-Phase, and Frequencies
Meneuver Op. Ph. Sub-Ph,., Mapeuver
I. PHE-TAER-CFF 28 :
A, Visual Check and Pre-Starting 28
1l. Vieual check 1
2, Preparation of acft and apt for flight 3
3. Cockpit check and run-up 19
L, pterting 1
5. Pulling prop 3
6. Boarding acft 1
ITI, TAXTING 12
A. To Take-Off T
l. Positloning acft 2
2. Texiing 5
B. From Lending 5
1, Texling 2
2. Clearing 2
3. Other 1
IIY. TAXKE-CFF 290
A, Bon 4o
1. Start of run 5
2. During Tun 17
8. Turn daring run 2
3. Past teke-off point 25
B. Climb ' 227
1. Becoming airbeorne 25
2. In climh 115
3. ‘Purn ‘ 78
a, Turn juet completed 1
4, Pull-up T
5. Pull=up in turn 1
C. Diecontinued take-off 1k
l. Bun 1
2. At point of take-off 9
3. Airborne 4
IV. ACROBATICS 103
1, Chendalle 3
2. Snep roll 3
3. Blow roll T
3a.Roll {unspecified) . 1
L, Wingover T
5. Bpin 26
6. Loop 9
8. Loop reeovery 1
7. Inverted flight 2



E-2

Appemtix B (cont'd)

Operational FThase, Sub-Phase, and Frequencies
Mansuver Op. Ph, Buh-Ph, Mansuver

8. Lavel-off
9, Stmep turn (inel. 1 "8" turn)
10. Pylon B's '
o, lazsy 8's
b. Blewentary §'s
11, Fower-off stall
12, 8tall (umspecified)
13. Acrobatics (unspecified)
e. Acrobatics (pull-up)
14, Vertical Bank
15. Dive
a. Dive pull-up
16, Dog Pighting

WM-FHHSF\HHMN\HN

Y .NORMAL FLIGHT 340

1. Let down through avercast 12
2, Lavel flight 19
3, Circling 18
b, Glide 13
5, Descent : 2
6. Spin (inadvertent) 2
7. Steep bank 3
8. Spirel descent 2
9. Pull-up 8
e. Pull-up to turn 1

b, Pull-up from glide 1

10, Climb 9
a. Establishing climb 1

b. Level off after climbd 2

11. Dive 8
12. Tura 113
13. Climbing turn 24
14, Diving turn 3
15. Dragging field p)
16. Undetermined 92
17. Zowm 2

v1.BUZ2ZImg 225
1. Turn 81
2. Climbing turn P
3. Climb 9
'|'|-o Dive 15
5, Pull-up : 7
6. Buzzing (unspecified) 98
7. Split "s" 1

VII FORCED LANDING 168
A. Approach 129
1. Approach (unspecified) 2‘#
1
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Appendix E (cont'd)

Operaticnal Phase, Sub-Phase, and

Freguencies
Manauver 0p. Pn. Gub-Ph, Maneuver
2. Final approach 61
A, Turn on final 3
b, Pull-up on final 1l
3. Turn 25
L, Pull-up 2
5. Dive 1
6. Glide before climb-out 1
T. Befors touchdown 1
B, Leval-off T
€. Roll 32
VIII. LANDING 367
A. Approach 224
1. Approach {unepecified) 78
a, Low approach 27
b. 8treight-in epproach 1
2, Final approach 39
3, Turn 32
&, Turn into finel approach 10
%, Circling L
5. Glide 6
6, Letdown i
7. Forward slip 3
8. Pull-up 1
9. Dive 1
10, Power-stall approach 1
B. Level-off bh
1, Leval=-off 27
2, Just before touchdown 10
b. Touchdown 3
2, Turn after level-off 2
3. Forward slip 2
C, Roll 17
D, Go-around Th
' 1, Go-around (unspecified) 32
2, Turn 15
3. Climding turn 11
L., Pull-wp 14
5. Level-off after climb 2
E. Deplaning 8
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TOTAL NUMBRR OF STUDENT PILOTS (NEAR 40 HOURS) VERSUS COMMERCIAL PILOTS (GR
EQUIVALENRT) RECEIVING. A "DOWHNGRAIR" OX EACH ITEM CF AN EARLY FORM OP
CBJECTIVE FLIGHT CHECK

o No, of 3's )
Mensuver apd Sub-phape Downgraded ’ Crit
Student C. F, Btudent C. P,
H=10 N=8 N=10 Hx§
I, BENTED AIRFLANE FRE-FLIGHT CHECK
Gas and oil 0 l 0 0
Switch off o 1l 1 1 0
Aileron and rudder play. 0 0 0 0
Fuselege and cowling 0 0 0 0
Prop 1 2 0 0
Tires 0 0 0 0
Tail or nose vheel azgembly 0 0 I 0
Elevator and rudder hinges :
and braces 0 9] o) 0
Overall check Q 0 0 0
2 b
BTARTING ENGINE
Safety of Others 0 0 1 0
Trim tab 0 0 L 0
8witch 1 0 2 0
Gas valves 0 0 1 0
Chocks, brakes 0 0 o o
Safety belts 0 0 1 0
Control play 3 1 2 o]
Prop blast 1 o} L )
Follows prescribed procedure 1 0 1 o]
) 1
II, TAXITNG TO TPAKE-(FF
1. Clears for taxi 0 0 0 o
2., Taxl to poeltion:
smooth use of throttle 0 0 0 0
smooth use of brekes 0 0 0 0
f-turn wvhen necessary 1l 0 0 0
safe taxliing speed 1l 0 0 0
control for wind 3 1 0 0
2, Position for run-up 2 0 0 0
4, Use of check-list, etc. 0 0 0 0
%. Clears for oefety 0 0 1 0
T 1
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Appendix F (cont'd)

No. of B's
Maneuver and Bub-Phass 7 Downgraded Omit
Btudent c.P. Student c, P,
N=10 =8 K=10 K=8
IIT. CROSBSWIND TAEE-OFF
1. Directional control on run% 1 0 1 0
2. Flight path just after
becoming alrborne 0 0 0 0
3. Inttiel climb
e, Power setting 2 0 0 0
b. Attitude 0 0 Q 0
4, Track in climb to first turn 2 0 0 o]
5. Looking aroung 8 0 0 0
6. Leaves pattern procedure 2 0 2 1
Te Climbing turns
a, Use of power 1 0 0 o]
b. Attitudse c 1 C 0
¢, Coordination 3 0 0 0
19 I
#The specific items of cholce are omitted from the rest of this table,
IV. CROSS COUNTRY N 8(1) 8 8 8
l.a. First checkpolint 0 0 0] 0
b. Positive identification o 0 8(2) g(2)
¢. Altitude 2 0 1 0
2, 2nd checkpolnt
&. Headlng 3 2 1 0
b. Identified & reported 1 0 0 0
¢. Positive identification 0 0 7(2) g(2)
d. Altitude 1 0 4] 0
e. Foreed landing L 2 0 0
3. 3rd check point
&, Heading 2 1 1 0
b. Tdentifled & reported 3 0 0 0
o. Positive identification 1 0 7(2) a(2)
d. Altitude 1l 0 0] 0
L. Mainteined power setting 0 0 1 0
5. Looking around T 0 0 0
6, Would hit 30 min, c-p 1 0 0 0
T. Heading to alternate 1 0 0 0
8. Altitude next 5 min, 0 0 0 0
27 .

(1) Due to lime limitations, some students were not required to perform scme
maneuvers, Note the N for each maneuver,

(2) Item omitted if preceding item 0. K.
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Appendix F (comt'd)

No, of 8's
Maneuver and Sub-Phase Downgraded Omit
Student c. P, Student c. F,
N»10 " N« N=10 N=8
V. HIGH FORCED LANDING
1. Attitude i 0 0 0
2, Misuse of controls 6 o} 0 0
3. Turns near ground 2 0 1 0
L, simulates base leg 4 0 0 2
5, Airspeed on final 1 1 1 0
6, Came in (upwind, etc.) 6 1 0 1
7. Landing (sefe) h 0 1) 0
8. Examiner toock over 1 0 1 0
-5 -3
VI. STRAMGE FIELD PROCEDURE WITH POWER AND OPPOSITE TRAFFIC FPATTERNK
N= 8 8 8 8
Dregging
1. Enters pattern 1 0 3 0
2. BEnters "downwind" leg 1 0 1 0
3. Carburetor heet 1l 0 1 0
4. Proper apeed on
downwind leg 0 0] 2 0
5. Altitude on downwind
leg within 100' 3 0 1l 0
6. Locks arourd to .
correct side 2 1 1 0
7. 8imunlates base lag 1 0 1 0
8. Airspeed on base leg 0 2 1 0
9, Safe final twrn and
approach 2 0 3 o]
10. Dces opposite hand
pattern 5 0 0 0
11, Use of controls on
Tinal o] 0 2 0
12, Flew just off
guitable lanse 0 0 2 0
13. Height over field 2 2 2 )
15, Dragging Airspeed 3 1 2 0
16. Turn off carburetor
heat 1 0 Ly 0
Simulated Lending
1, Entered pattern o 0] 3 0
2. Enters "downwind"” leg 0 0 1 0
3. Carburator heat on 1 0 1 0
h, Proper speed on
dosm leg 2 0 1 0

%. Altitude on down leg
within 100 3 0 0 )
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Appendix F (cont'd)

No. of 8'as
"Maneuver and Sub-Fhase Downgraded _Omit :
8tudent C.P. Student c. P,
N=8 N=8 K=8 N=8

V¥I. Strange Fleld Procedure - cont'd
6. Looks arcund to

correct side k 0 ¢] 0
7. Similates base lag 0 0 o] 1
8. Airepeed on base leg 3 1 0 0
9. Safe final turn and
approach ) 1 0 3 Q
10, Does cpposite hand
pattern 4 2 1 - 0
11, Use of controls
on final 2 0 1 o]
12, Slmlated landing 3 1 0 0
13. Turn off carbureter
heat 0 0 3 ¢]
L5 10
VII. LOW ALTITUDE OBSERVIEG Ni= 8 8 8 8
1. Altitude control 3 3 Q 0]
2. Afirespeed control 2 1 0 0
3. Bank during turns 2 b 3 0
4, Wind correction b 3 0 0
5., Use of controls 1 1 0 0
6. Ground inspection 2 0 0 0
7. Heading on rollout 3 1 0 0
19 13
VIII. RECRIENTATICN N= 8 8 8 8
l, Positive identification 0 o} 0 0
2, Orienting for identiflcation 2 8] 0 O
3. Altitude control 2 0 0 0
4, Heading 1 1 0 0
5. Setting up track 1 0] 0 0
6. Altituds control 1 ¢} 1l 2
7. Est, minutes to field 2 0 0 0
g9 1
IX. S8LOW FLYING H= 9 8 9 8
1. Altitude while setting up . 1 0 0
2. Marginal speed 8 5 0 0
3. Stall acticn 8 b 0 0
L, Altitude recovery 2 0 0 0
5. Heading 1 0 e} 0
6, Ist 180° turn (stall) T 4 1 0
7. Use of controls 1 1 2 0
8. Altitude in turn 1 1 1 0
9, Hoading 2 0 2 0
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Appendix F (cont'd)

- ’ Ko, of B's
_ Maneuver and Sub-phase aded . Omit
' ent c. P, Student C.P.
n=10 Ke8 Ee10 Ne8

10, Throttle eut in turan 8 4 0 0
11, Altitude recovery 2 0 0 0
12, Use of power and controls % 0 1 0

. L 20

X. ILANDINGS -~ POWER-~ON, WHEELS

1. Pattern procedure:
45° approach
position of downwind leg
altitude on downwind leg
carburetor heat
eut power at right place
airspeed reducticn
glide attitode
turn onto base leg
bade leg aliitude
position of base leg
clears engine
visunl safety clear
2, Final turn, A/S
Heading
Usa of controls
3. Final approach, Heading
Alrapeed
4, Wheel landing
a. application of power
b. start of level out
e. Wind drift correction
d. tonchdown - where
e. touchdown - how
f. cut power
&. bounced or dropped
h. recovery, if needed
5. Roll
a, track
b. stick comtrol
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O0000O0O000O00000O0O0COO
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Appendix F (eont'd)

Ro, of 8's
Maneuver and Sub-phase Downgraded Omit
Student c. P, Student c. P,
N=5 N=8 Rug N=8 .
X, IANDIKGS - POWER-CFF, 3 POINT
1. Pattern procedure
poaltion of downwind leg o a 0 0
altitude on downwind leg 0 0 0 0
carburetor heat 0 0 0 o
tut power at right place 0 0 0 0
alrspeed reduction 0 0 0 0
glide attitude 0 0 0 0
turn onto bese leg 0 0 0 o
baase leg altitude 0 4] 0 0
posltion of basge leg 0 1 0 0
¢lears englne 1l 3 0 0
visual safety clear 2 1 0 0
2, Finel turn, A/S 0 0 0 0
Heeding 1 1 0 0
Use of controls 0 0 0] o
3. Final approach
heading 1 0 0 0
airaspeed 0 0 1
4, Landing
start of level out 2 0 0 1
wind drift correction 1 0 0 0
touchdown - where 2 3 0 0
touchdown - how 3 3 1 0
bounced or dropped 1 1 1 1
recovery - 1f needed 0 0 L 7
5. Roll
track 0 0 0 0
8tlick control 1 0 0 0
15 13
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Appendix ¥ (comt'd)

) No, of 8's
Maneuver and Sub-phese D aded Omit
L R e Thadent O F.
: E=3 N=8 Ne3 N=8
XI, SECOND TAKE-(HF

1. Directional conmtrol 0 o 0 0
2. Flight path in air 0 1 0 0

3. Initiel climb
a, power setting 0 o] 0 0
b. attitude C 0 4] 0
4, Prack in climb to Ist turn 0 0 0 0
5. Looking around 2 1 0 0

6, Climbing turns
a, uge of power 0 0 0 0
b. attitude 1l 0 0 0
¢, coordination 0 0 0 0

3 2

XIT. FPINAL TAXI N= 4 8 b 8
1. Clears for tuwrn off 1 0 0 0
2, Texi to park 0 0 0 0
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Results of the Formel Reliability end Validity
8tudy Carrled Qut at the Institute of Aviation

The present ssction contains a more complete analysis and dlscussion of
the results of the formal reliability end validity study cerried out at the
Institute of Avietlon than wes given in Chapter IV., pages - 29 - 33.

The results reported in this section, as well as all the other data re-
ferred to in Appendix G, were obtained on tentative and early forms of the
obJective flight-check. THe final form included im this report, Appendix B, is
basically similar and duplicates mogt of the items. The major differences are
in the layout, the scoring weights, and the addition of the Btall mansuver,

No, X.

The form of the flight-check used in the present study was scored as
follows: oorrect performence carriee O welght. Negative weights of froem cme to
five are aasigned to the ltem scoring boxeas, Boxes carrying a negative weight-
ing of five were identified by an asterisk and when marked indicated a "fallure"
on that maneuver.

1, Scoring the Objective Flight-check

Not mll of the iltems were marked by the check pllots for all of the atu-
dents. These cmite were probebly slmple over-sights in some cesea, but more
generally were due to the fact that the 20-hour students had not yet received
training on some of the maneuvers, and for this reeson the check pilots did not
require the student to complete the maneuver. The best example of this 1s the
power-approach wheels landing (after the experiment started, 1t was decided to
change this first landing to a power-approach normal three-pcint landing).
Apparently all of the landing instructlion and practice up to the 20-hour period
had been with the power-off lending. Consequently, scores on this first lend-
ing were omltted from the 20~hour calculastions, Other omitted iltems and maneu-
‘vers were due to flight time limitations end adverse wsather conditioms,

In the case of these omits at the 20-hour level, we derived a "best guess”
score, The procedure empléyed in obtalning this estimated acors is presented in
detail in Appendix Gyy. There were a total of 16 omite out of the 312 possible
maneuver acores (12 meneuvers for each of 26 subjects), and only four students
had two or more mansuver omits, On the 40O-hour check there were no cases in
which a total maneuver was omltted, and only a few scattered individumal items
ware omitted.

From the experimentel flight-check, it was posaible to dsrive three objsct-
ive proficiency measures for each student: (1) totel pointa-off on the flight-
check (each "error™ responee on the check carries & penalty of 1 to 5 points),
(2) the total mmber of asterisk marks (& specific "failing" item) received by
the student, and (3) the number of maneuvers on which that student's performance
fell below an arbitrary cut-off point, The arbitrary cut-off point employed for
this purpose was the rounded Q1 score for each maneuver - the bottom 25 per cent,
(The procedure employed in obtaining this Ql cut-off score ie gilven in Appendix

G 1T,

This method of scoring was followed for both the 20 and 4O-hour pheses, al-
though the number of amits was practically nil at the Lo-hour phase.



2. The Twenty-hour Results

Table GT-A presents the basic data for the 20-hour comparison. For each of
the 26 subjeats, the subjective percentage grades given by the regular instruc-
tor and the check pllot are shown plus the three dlfferent objective scores
caloulated for eash student, (See preceding section.) Table Gyyr carries the
separate mansuver scores for all subjects.

The distribution of mublective scores given bhy the regular inatructor and
the check pilot are remarkably similar as to range and mean, The bottom score
in both columns 18 35 while the high score in first column is TE and the second
T0.- Two students had a total pointe-off score of only 23 while'‘the opposite
extremes score was 194, The mean and range of the asterisk scores is small,
though it is interesting to note that one student mede a "failing" score eleven
different times during thils one check-ride, The data shown in Table GI-A
provide the basis informetiom for the correlational anslysis shown in the next
table, Table G1-B.

Table G1-B presents the basic comparieom data for the 20-hour phase, Cor-
relations were computed betwsen the ten possible pairings of these five perform-
ance measures, The nogative correlations obteinead betwesn the obJjective and
subjective scores arise because the subjective scores vary directly with abso-
lute proficiency whersas the objective secores vary inversely with absolute
proficiency. For purposes of interpratation, the negative aigns can be
ignored.
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TABILE Gp-A

SUBJECTIVE OBJECT IVE
9 [}
e “se . 5% fp,
£3 il g8, . 8 P
subjects  f & G 528 gk s8gs
1. 55 ST 23 0 0
2. k5 45 119 2 5
3. 35 43 133 b 5
L 66 65 62 1 0
5. 61 57 71 0 2
6. 61 84 53 2 1
7. 72 52 23 1 o}
8. 55 58 L1 1 1
9. 60 53 46 2 0
10. 55 50 52 0 1
11. 51 50 141 i 6
12, 55 . 50 7 3 2
13. 55 55 135 2 p)
1h. 58 50 111 7 4
15. 6h 60 93 3 3
16. L5 35 182 11 9
17. 57 56 51 1 0
18, b5 58 L9 0 1
19. 55 56 43 1 1
20. 57 60 87 2 2
21. 51 Lo 194 6 9
22, 60 52 e 3 1
23. 61 50 88 5 3
2k, 60 70 62 0 1
25, 61 62 60 0 1
26. 55 55 oh 3 b
27. No Data Available
M 55.88 53.92 83.15 2.42 2.61
7.31 6.96 hh, 17 2.78 2.56
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TABLE Gy-~B

Intercorrelations Between Two Subjective Proficiency Scores

and Three Cbjective Proficlency Scores: 20-Hcur Evalmation

(¥ = 26)
SubJective ObJectivse )
Check Pilot Total Fo, of Fo. Manuevers
Grade Pointe- Asterisk Below Cut-off
Off

Inatructor :
Grade .58 -.52 -.30 -.57
Check
Pilot
Gme - w - & - &
Total
Pointe-
ort .72 .80
No. of
Asterisk . T2

An r of .h98 i required for .rejection of the nmll hypotheais at the 1% level;
.388 at the 4 level.
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If we use the Inatructor's grade as the criterion, we se¢ lmmedlately
that two of the obJective measurss - the total pointe-off and the number of man-
euvers below the cut-off - predict performence about as well as the check pilot's
sub jective grade. The Instructor-check pllot correlation of .58 i1s an inflated
value to the exrtent there may have been cocllusion or prior information on ths
part of the check pilot.

The three different objective measures do not Indicate clearly where
the check pllot ¢btained his aubjective percentage soores since the three correl-
ations of .58, .6k, end .62 are not gignificantly different from each dther,

The three iIntercorrelations between the obJleotlive scores are somewhat
inflated as & function of our arbitrery scoring system, since every asterisk
added five pointa to the total pointa-off scors and alao oontributed heaviiy %o
putting the student into the bottom 25 per cent, (which is considered as failing
for a glven mansuver). On the other hand, the sbsolute number of asterisks given
is not large {see Table Gy-A above). - Not withstandiing the above qualificetions,
the obJective score lntercorrelatiomns indlcates some degree of intermel consistency
wittin the scores derived from the objectlve check.

3. The forty-hour Phase

The flying proficlency of each stulent wes re-exemined at approximately
the 40-hour point which is the end of the formal private pilot training program.
We obtaimed the regmlar instructor's over-all estimate of the student, the
check pilot's subjective grade and the objective flight-check form which vas
filled out during the check-ride. The general procedurs employed in the analysls
of these data was gimilar to that employed with the 20-hour results. (See Table
Gy for beslc data.) -

At this more edvenced level each student attempted and wes rated on all
twelve flight mansuvers cocvered by the obJective flight-check,so, 1t was not nec-
eggary to derive any "best gweas" acores to £ill in missing deta. The sawe three
objective proficiency scores were derived for sach student frem the 4O-hour ob-
Jective check that had been obtained previously from the 20-hour data.

Table Gi-C gives each of the three objectively derived 40-hour perform-
ence scores along with the two subjective ecores for each student. Here again
we note the similarity between the two distributions of sublective grades., The
means are approximately the same, though the varlabllity In the check pllot's
aub Jective grade 1s relatively greater at the h0-hour level in comparison to the
instructor'e grade then was true at the 20-hour. The merked step-up in the abso-
lnte level of scores will be referred to again on a later page. SubjJect No. 16
withdrew from the training course at the 20-hour check end Bubject No. 27 liasted
in Table Gy-C did not take the 20-hour check, so, we have only 25 cases in which
complete records were obtained at both the 20 emd the 4O-hour testing periocd.
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TABIE Op -C

SUBJECTIVE AND GBJECTIVE PROFICIENCY EVALUATIONS; 40-HOUR CEHECK

SUBJECTIVE CBIECTIVE
| ]
° 3 v B
g LB o3 dp°
o g Eﬁﬁ '.331-. °§ . °-§q-
=I. 52 i3] %] -3 2
2. 5 T Ly 1 1
3. 5 T2 39 1 2
k. 83 gg 57 0 4
5. 84 30 0 2
6. 83 88 6 0 0
7. 84 8o 38 0 3
8, 81 82 35 0 0
9. 85 85 ho 0 1
10. 82 7h 41 2 1
11. 80 82 ho ) 2
12, go 78 67 1 3
13, 77 80 64 0 b
1k, 86 78 31 2 0
15, 86 8h 34 0 1
16. ' HO0O DATA AVAILABLE
17. 8k 78 38 1 2
18. ™ ‘60 109 ) 3
19. 78 72 51 0 1
20. 80 65 91 Y 5
21. 55 60 149 k 8
22, 3 83 10 0 0
23. 80 85 20 0 0
2k, 83 83 4o 1 3
as, 81 8o 33 0 1
26. 81 19 b7 1 3
27. 76 T 46 0 3
M 80.73 T7.35 48.88 T7 2.15
3.55 6.97 29.00 1.15 1.84
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Intercorrelations were compmted between the ten possible pairings of
the five h0-hour proficlency measures and are presented in Table Gy-D. Again the
negative signa with the correlations between objJective and sublective performance
meossures way bs disregarded for purposea of interpretation.

The correlaticn between the inetructor's grade and the check-pllot's
grade showed an insignificant chenge from .58 at the 20-hour level to .63 at the
40-hour level. Agein, the total pointe-off objective score showed about as much
agreesment with the instructor's grade as 4id the check pllot grade, The other
tvo obJlective measures dropped appreciasbly in their correlation with the inmstranc-
tor's grade. One marked change was the gignificant (p=.05) Incresse from .58 to
.87 in the correlstion for total points-off and the check pllot's aubjective grade.
In this compariscn, the other obJective scoree did not change aprreciably.

In both Tables GT-B and Gy-D the total pointe-off score appears to be a
better single oblective measure than either the number of asterilsks or the number
of maneuvers belcow the cut-off point.

At both the 20 and hO-hour levels, the total points-off obJective acore
correlated with the imstructor's grede Just a’bcrnt as well ap 4id the check pilot's
subJective grade. If the regalar inatructor's over-all estimate is accepted as the
criterion, the oblective flight-check score repressnted the relative ranking of the
students about as well 28 44d the check pilot evalnation. If we asswme that the
check pilot - instructor correlation i1s apuricusly high as the result of comntam-
Ination due to prior commmicetion between the instructors who elso served as
check pillots, then the validity of the objective test would probably be relatively
higher than a completely Independent subJjoctive score given by the check pilot.

Within the design of the present study 1t waa not possible to evalunts
the effect which the presence of ths objective form during the check-ride had }
won the frame of reference of the chack pillot when he later asslgned his sub Jective
grade. Obricusly, we need further data from flight-checking conditions guarantae-
Ing Independent grades by the instrmuctors and the check pllets when both are asked
tc cbserve the seame type of flying maneuvers.

k. Reliability of Subjective and Objective Proficiency
Measures

Twonty-rive stwdent pilots perticipated in both the 20-howr and kQ-hour
proficlency btesting programs. A orude index of the rsliabllity of each of the
five meagures of yproficlency (two subjective and three objleoctive) may be obtalned
by corrslating performance scores at thess two lesvels of tralning, If the lgarn-
ing curves for ell 25 subJjects were parallel from the 20 through the 4O-hour pericd,
these two different tests would be approrriate relisbility measures. ,



TABIE Gp-D

Intercorrelations Betveen Two Subjective Proficiency

Scores snd Three Objective Proficiency Scores: 40-Hour

Evaluation., (N = 26)
Sub Jective ObJective
Cheok Pilot Total Ho. of Ko, Mansuvers
Crade Peinte Asterisk Below Cut.off
ore
Tnstractor _
Grede .63 -.58 -.17 -.38
Check
Pilet Grade -.87 -.60 -.67
Total Points-
orf ST .88
Ho., of
- Agterisk 52

An r of .h96 1a required for rejection of the nmll
hypothesis at the 1% level; .388 for rejection at

the 5% level,
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However, this assumption la certainly untentable since the relative rankings of the
students undoubtedly changed from the 20 to the LO-hour pericd due to differences
in ability, treining conditions, end any and all varishbles other than the reliabil-
ity of the objective flight-check 1tself, These conditions effect the correlation
between aubJjective grades as well as the correlstions between the sets of objective
gcores. The absolute valus of the 20- 40-hour correlations is not so meaningful,
therefore, as the relative, e. g., the subjective measures versus the objectlve
mossmren., The results of such a correlational anslyels are preaented in Table

Gy-E.

It will be noted from Teble GI-E that there is fairly cloae agreement be-
tween the 20-hour and 40-hour instructor grades (r - .78). However, there was
sBocarcely any agreement between the gredes assigned by the check pilote at the 20-
hour and 40-hour lesvels ( r - .1l). Adequate interpretation of these findings reasts
upon & recegnition of certain fectors which were, or may have besn, present within
each of these evaluation aituwatioms,

1. Among the varlety of inflmences which may have been operating to pro-
duce the apperent discrepemcy hetween the reliability of the Iinstructor grade amnd
of the check pllot grades, perhaps the following was the most importent. Whereas
the sams Inatructor essigned both the 20-hour anrd LO-hour instructor grades, in
every case different check pilote sdministered the 20-hour and 4O0-hour evaluations
for a given ptudent.

2, As a consequence of the fact that for a given student the same In-
gtructor made both the 20 and 40-hour instructor grade evaluwations, 1t 1a posaible
that the correlation between these two gredes 1s spuriously Inflated because of
hmlc effects which were present at the time of both of the instructor evaluatlons,
but which were irrelevant to flying proficiency as such. It is not possible to
demonstrate oonclusively that such factors were opsrating, but certainly it 1s not
unreasonable to euspect thal they were present. It would be Interesting to ob-
serve what would have happensd to the correlation between the 20-hour and the h4O-
hour instrucbor grades hed the students changed instructors at the end of the 20
hours, and had the two differsnt instructors assigning grades to each student dome
80 entirely independently and without knowledge ©f the ratings each student had
been glven by the other Instructor. There 1s every reason to suspect that the unse
of different instructors making independent ratings at the 20 and 4O-hour levels
would result in a lowering of the 20 - 40-hour instructor grade correlation.

3. The obtained corrslation of .1l between the 20-hour end the LO-
hour check pilot gredes indicates that the check pilot grade assigned at the con-
clusién of 40 hours of training bore virtuslly no relation to the check pilot grade
assigned at the emi of 20 hourg of training. Thila being the case, ome can scarcely
avold reising the question as to what is the legitimate function, if any, of elther
(or both), of these check pilot grades. TUsing & student's 20-howr check pilot
grade as a basils for predicting what he will'do on the LO-hour check pilot evalu-
ation would result In only a 1% improvement in predicticn over what one could do
with a crystal-ball or teble of random numbers. The general unreliability of the
check pllot grades is even more apparent when one considers the fagt that the
check pilots filled out ths objlectlve evalmation form during the check-flights
on which the check pilot grades were based. We can only guess as to how mmch low-
er the correlation between the 20-hour and the L4O-hour check pilet gredes would
have been had the check-flight not been structured around the objlective list of
maneuvers and Items.
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TABLE Gy-E
CORBELATTON BETWEEN THE 20-HOUR AND THE Lo-HOGR

PROFICIENUY SCCRES (N » 25)

Subjective Measures:

Tnatructor Grade r=.78

Check Pilot Grede r- .1
O'baoctin Meagures:

Total Points-off r=- .43

Total Namber of Asterisk r p .29

Number of Maneuvers
Below Cut-off r = 40

An r of .505 is required for rejection of the null hypotheais
at the 1% level; .396 for the %% level.
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h. We have previously noted (Jee Table G;-B and Gy-E) that there was
2 moderate correlation between the instructor grade and the check pilot graje at
both the 20-hour aend 40-hour lsvels (r - .58 at the 20-hour level, and .63 at the
Lo-hour level). This relationship i1s = little surprising comsidering the almost
total unreliability of the check pilot grades themselves., The date suggest that
thers may have been soms extrancous factor yresent to produce this modsrate cor-
relation batween check pilot and Instructor grades. One such possible sxtran-
eous Pactor would be that of collumion between check pilot and instructor in the
apgignment of grades. There 13 no direct evidence for eumch cellmsion, and it is
not suapected that willful 4nd deliberete collaboration took place. However,
recognizing the devious and aubtile ways in which blasing Factore can enter In to
data such as these, the possiblility that the Instwuctor grades and the check pllot
grades vere not independently derived presents itself sven though 1t cennot bs
directly swbestantiated.

5. Although each of the three obJective performence measures 40 not
have very high reliability in themselves, 1t 1as apparent that a check pllot
evalunetion based upon the results of such an objective performamce record repre-
sents a significant improvemsnt over Lhe Jresent check pLiot evaluation procedwre.
THis 1s the "pay off" otatement and 1s baged upon the correiation of .E3 patween
the cbjective total points-off score versus the .1l correlation between the two
sots of check pllot'a subjective gredes. This comparison between .43 end .11
represents an obteined sclentlfic fact which no amowmt of persamal blas, subjec-
tive opinion, or the voice of authoritiy can dlacount. It 18 trus that, mnder
a different set of measuring conditioms, these values womld probably not be the
same end the difference might be greater or might be lees. But within the limits
of the present study, there can be no doubt of the superierity of the objective
measwring inastrument over the traditional swbjective check pilet grade in pre-
dicting the future flylng abllity of private pilots, We recognize ths many atten-
uating conditions which apply to these data, but in the Interest of glving each
private pilot a proficiency score, hased upon the fairest possible measamre of how
he actually fliles the airplene, there can be no doubt that the objective perform-
enge reacord 1s the more effective method to follow mp with comtinuwed reasarch and
develommental Investigation.

The cbtained correlation of .29 between the 20-hour apd the 4O-hour
obJectlive total-number-of-asterisk-marks score wag somevhai attenuated because
of the restricted number of categories into which the scores fell at both the
20-hour and the 40-hour levels. TFor erample, at the 4O-howr level the lsast
number of asterisk marks wag zero and the largest number wes four (only two of
the 26 students received more than two). This saeme factor also served {but to
a lesser degree) to attenuate the correlation between the 20-hour and the 40Q-
howr number-of-maneunvers-bélow-cut-off scores., (In thie case the range of Becores
was from zero to elght, with all dul two being between zero and four). Paren-
thetically, 1t might be well to note that this sams attenmatlion, becaunse of the
reatricted number of categorles availabls, was present 1n the correlations in-
volving nwmber-of-maneuvers-below-cut-off scores reported in Table Gr-B and
G+-D.

I

5. Use of Welghted Scoring on the LO-Homr Objective Form

The "total pointa-off” scores which have been described and employed in
the analysis reported above were simply the sum of the pointe-off on each individ-
ual maneuver. As such they may not give the moat desirable weighting to each
mareuver in determining the indjividual'm total score. This poseibility arilses
beceuss of several factor:
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(1) The ronge of possibdls points-off on each maneuver was in part
dependent upon the mwmber of smb-items to be scored within that
maneuver. ,

(2) The renge of posaille points-off on each mansuver was also de-
pondent upen the values of the scoring weights previounsly
agsigned to each item,

(3) Although 1t had besn previously recognized that variocus maneuvers
differ quite markedly in their. importance as components of over-
all flying skill, no very deliberate or systematic attempt
had been made to weigh the crudes Individual mansuver scores sc
that they wonld refisct thils varying importance.

Recognlzing the above pessibilities, two attompts were made to achieve
an apprropriate welghting of the Individual maneuver scores in terms of their
importance im over-all flying skill, One of these attempts involved a orumde
welghting of the individual measures so that the Ql - Qy difference for each
mapouver would rowghly reflect the project director's b¥st-guess as to the im-
portance of that maneuver-in over-all flying skill. The weighted scores for each
mansuver were summed for each Individual to obtain a weighted total-points-
off score. These weighted scores correlated -.40 with the corresponding hoO-
howm* Instructor grade. It wes apparent that this orade weighting procedure 4did
not improve the validity of the objeotive flight-check when validated against
instructor grade since the corresponding correlatimderived from the original
waweighted scores was -.58 (mes Table G1-D).

Ths second attempt at weighting the total-pointes-off scores derived
from the objeotive flight-cheok forms involved & somewhat more elaborate welght-
ing procedure which wes carried out as follows:

(1) The crude individual maneuver scores given in Appendix Gyy vere
transformed so that the standard deviations of the distributioms of individual
saores were approximately equal for all mansuvers.

(2) These equalirzed soores wers then multiplied by a weighting fac-
tor which reflected the project director's "best gweae” as to the importence
of that mapeurer in over-all flying skill. The manewver welghts applied to
the equalized scores from (1) above were:

Noxeuver Woipghting Factor

J. Pre-flight Check
II. Paxiing to Take-off
II1. .Crosswind Take-off
IV. Cross Comntry
V. Forced landing
- VI, Strange Field
VII. Low Altitulde Observing
YIII. Re-crisntation
IX. 8lov Flying
X, landings
I1. Short Fileld Take-off
XTI, Final Taxiing

Q.. ohbhbuwoebafhows
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The welighted scoree for each mansuver were then swmed for each individ-
ual to obtain a weighted total-points-off acore. When these welighted mcores wore
correlated against the corresponiing instructor grades they ylelded an r of -.52
{ea compared with an wunweighted points-off and instruotor grade correlation of
-.58). The correlation between the check pilot grade and these welghted soores
vaz -.83, as compared with a corresponding r of -.87 between check pilot grade
ard wnwelghted total-polnte-off score as reported im Teble Gr-D.

It is apparsnt that neither of the weighiing procedures improved the
validity of the objectiive total-points-off score when validated egainst either
instructor grade or check pilot grade. No further attempis to employ weighted
gooring procedures were carried out at this time. This entlre welghting pro-
cedure reflects the assumpiion that some maneuvers should count more than others.
However, soms pllots fsel that mince any maneuver I1s potentlally a killsr if Iim-
Iroperly done, all manmeuvers should be given equal weighting.

6. Anelysis of the Diptribution of Subjective Scores

It has been noted previouwsly that both the instructor grade and the
check pllot grade are subjective evalmations in the semse that they ere relatively
susceptible to inflwence by & varlety of factors asesociated with the personality
of the rater and of the persom being rated which may be irrelevant to the flying
8kill presumebly belng evalnated. If personality facters do enter im to the
evaluational procedures, they may manifeat themselves in at least two ways.

l. To the extent that personality factors may cause one Insiructor
or check pilot to be a "hard” (or “"easy' ) grader, this temdency should be re-
flected through a displacement of the msan of that instructor's or cheok pllot's:
grades from the general group mean, DBecause six different Iinsmtructors were used,
the number of students handled by each Instructor was too amell to make this
moagure useful in the analysis of the instructor grades at both proficiency levels.
This vas alsc trus of the 20-hour check pilot evalmation in which seven different
check pilots were employed. (Of the seven 20-hour check pilots, six were In-
structors. However, a given instructor never served as check pilot for one of
his own siuwdenta.)

The bO-hour flight-chacks were conducted by & group of three cheeck
pllots, CAA designated Erxeminera, who hed not previously flown with these simdents.
In thie case 1t was possible to make a crulde evaluation to determine whether the
mean of a particular chesk pilot's subjective grades tended to be higher or lower
than the wean of the grades asmsligned by the other check pllots. Figure G-l
ghows a tabulation of the grades assigpned by each of the thres check pilots who
participated 1n the Ld-hour evalumation., It will be noted that there 1s no
obaervable tendency for the grades from any one check pllot te differ systematl-
cally from those of the others. The mean grades saslgned by the three Examiners
agree gurprisingly well comsildering the smell nwmber of cases Involved.

£, It 1s widely known that In the ebaenoce of well definsd objJectlve
criteria, Mudges or raters may oxhibit a wmnique preference for certein poilnte ox
numbers along an evaluatien contimmm. One of the most gemeral of these tenden-
cles is to asaign numer grades which are divisible by 5, 1.e., tc assign grades
which end in elther G or 5. The instructor grades emd check pllot grades et
both the 20-hour and k9 howr levels vere smalyzed to determine whether or not
guch a tendency was operating in the assignment of these grades., The resulis
of this tabulation are given In Table G-F. On the assumption that grades ending
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in gach of the 10 digite, 0 tinwmgh §, are equally likely to be asaigned, we
wonld expect that a mean of _Ei_ﬁx 26 or 5.2 of the grades would end in either

a 0ora3, (This follows mince there were 26 grades In each series and each
of the 26 grades would have two chances out of 10 of ending in either a O or a
5.) We note from Table G1-F that the number of grades ending in eiitber O or

5 sotually ranged from 9 to 15.
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TABIE Gy-F
COMPARTSON OF THE EXPECTED AND OBTAINED FREQUENCIES WITH
WHICE GRADES ENDING IN EITHER O or 5 WERE ASSIGHED

20~Hour 40-Hour
" Check Check
Ingtractor Plleot Imstructor Pilot Al) Taken
Grade Grade Grade Grade Together
Expected No.
of "0's" ana
"5's" 5.2 5,2 5,2 5,2 20.8
Ohtained No.
of "0'a" amd
"5t g" 15 13 9 9 L6
B
7( = 23.09 1h.62 3.7 3.47 38.16

2
For 14, f. a Xvalu.e of: 6.535 1e aign}fioant “at the 1% level.

3.841 5% .
2.706 " " LT 2
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;2
The j;( values for these deviations from the expected number are glven,
elthough the limitations of the test when small frequenciss are Ilnvolved 1s

recognized. TFor all four subjective grades taken toghther, U6 our of the 10k
(1.0., T for each of 26 ptudents) ended in either 0 or 5. This number yield-
ed a :g?rvalue of 38.16 when tested against the expected frequency of 20.8,
Thus it 1s epparent that subjective factors d1d enter in to the assignment of
specific grade scores. Certain instructors and check pilots were mmch more
inclined then others %o assign gredes which were divisible by five. For example,
on the 20-hour evaluation, three of the six instructors assigned grades all of
which were dlvisible by fira On the other hand, another instructor assigned
grades divisible by five in only three out of ton cases, It 1a not likely that
this particular subjlective factor was of very great importance in irfluencing
the reliability of the assigned grades, but 1t does suggest that other and

more detrimental subjective factors may have been present.

7. Analysis of Date from Four Studente Who Were Given a Second 40O-Hour
Flight-Check

Four out of the 26 students who completed the regular LO-hour examina-
tion routine were given a seocomd 40-hour flight-check. The check pilots msed
on this second LO-hour check bhad not previously served eilther as instrmctor or
check pilot for that student. During this extra examination the check pilot
f1lled out & second kO-hour check pilot objective grads.

Although this sampls of four cases 18 soc small as to be of little valme
for purpcses of generalizatiom, the anaelysia of these data are included here
primarily becamse the trends which it reveals are in harmony with the observations
noted earlier in this report, Thus, they give us reascn to place e litile greet-
or confidence 1n cur previous findings.

The relationship betwesn the first and secomd 40-hour check pilot grades
for these four cases are shown in the scattergram in Figure Gy-2. IFigure Gr-3
shows the relatiocnship between the first and second obJjective total-points-off
gcores. The corresponding product-moment and rank-order correlation coefficients
are also gilven. It will be noted that again the check pilot grades are so un-
reliable as to be of 1little or no velue. In fact, for thess four cases there
ves a slight inverse relatiomship (r = -.21 and(? -.15) between the two 4O-hour .
check pllot grades, On the other hamd, the rolatiunship between the 4O-hour
objective total-pointa-off amcores was quito high (r « .78 and ® = 1,00)., Tt is
unfortunate that more students were not glven this mecomd LO-hour flight-check.
Since thia extra flight-check was administered under very nearly the same condi-
tions of experience an? training eas was the first hO-hour check a comparisocn of
these two performances would give us the best availabales index of the comparative
relisbility of the check pilot grade and of the total-points-off séore from the
objective form. The limited evidence from these four cases suggests that the
check pilot grade 1s totelly unrelieble. On the other hand, the total-points-off
score from the objective form may pomsess rather high relisbility.

8. 8ignificance of ths Difference Between the 20-Hour and 40-Hour
Proficlency Bcores

Any real increase in studernt proficiency between the time of the 20-heur
and 40-hour proficiency evaluations should menifest itself in a difference be-
twoen the performeance ratings secured at those two times., Accordingly, the " "
test for related measures was applied to evaluate the significence of the difference
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between the 20-hour and the 4O-hour scores on sach of the subJective and objective
proficiency mpasures. The results of this analysis ars given in Table GI-G.

Since, (for reascns discussed earlier In this report), the first (power-
on) landing was eliminated from the scoring .of Maneuver X, landings, on the 20-
howr obJective form, it wes also necesmary, for purpose of the present analysis,
to remove errors made on this part of Mansuver X from the ecoring of the hO-hour
obJective forms, Had this not been done, the "t” test of the significance of the
difference between obJective scores at the 20-hour and kO-hour levels wonld not
bave adequately evaluated the significance of the mean change in student profi-
elency since the LO-homr scores would have been infleted due to the greater oppor-
tunity to make errors on the 40-hour check form.

It will be noted that for all proficlency measurss, both subjective end
obJective, there was a significant difference in the performance poores glven at
the time of the 20-hour and hO-hour evaluations. However, it should not be asgumed
that increased student proficiency was the only factor which could have produced
this difference. In the oase of the two subjective grades, it 1s posalble that the
Inatructors snd check pilots aseigned their grades, at lesast in part, according
to a frame of refersnce in which 1t wes "expected” that a person with only 20-howrs
of tralning could not perform above & certain level -- or cenverssely, that any
person with 4O-hours of tralning could bs "expscted” to perform at a level super-
ior to that of a person with 20-howrs of training. This tendency, if present at
all, probably cperated most strongly in the case of the Inatrupsior grades slnce
for any given student both the 20-homr and LO-hour instructor prades were asaigned
by the seme person. It is interesting to note that the poorest Iinstructor grade
at the 40-hour level is still five polints above the highest of the 20-hour grades.
For all other grades, in which different psrsons made the 20-hour and LO-hour eval-
uations, there was a reasonable smount of overlap between the best 20-hour grades
and the poorest of the 4O-hour grades The greetest amounts of overlapping were
found in the case of the three obJective measwres in which the rater's a Eiori
oxpectations regarding the level of performance which the student "showld" show
would heave minimal influence.

9. Item Analysis Showing Level of Difficulty at the 20 and 40-Houwr
Lovels

&, Problem and Procsedurs

A dlstridution was mede of all the check marks carried on each of the
obJective flight-checks by all students on both levels of ireining. Such ern analy-
8is will reveal those 1tems which were rarely or never missed as well asg the '
specific errors which more commonly cccur when flying the different maneuvers.

The primary valume of these date is reflscted in later revisions of the
check vwhere it is important to ¥mow if a given ltem does hslp to discriminate
between poor and good pilots a3 well as Indicating the amount of welight which shounld
be given to the item. Of course, many ltems mmat be Included in the oheck even
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TABIE Gr-G
SIGNIFICANCE OF THE DIFFERENCE BETWEEN PERFORMANCE SCORES
AT THR 20-HOUR AND 40-EOUR LEVELS (POWER-ON LANDING
ELTMINATED FROM SCORING FLIGET-CHECK MANEUVER X

AT BOYHE THE 20-HOUR AND LO-HOUR IEVEIS)

Difference
Between the
Performance Mesasure 20 & LO-Hr. Yalue Leavel of
Maans of " 4" S1gn
2ub jeetive:
Instruotor grade 24,60 19.90 T = 001
Check pilot grede 22,80 12,81 P s .O0L
Ob Jwctive:
Total-pointa-cff on
Flight-check 38.16 5.55 P 00L
Total nwabar of

asterisk 1.28 3.22 Pr .01

Tobal nuiber of
mansuvers below
the 40-hour Q

cut-off value 3.08 8.78 P - .001
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though they are rarely missed. This l1s 1llustrated in the pre-flight check where
Tow errors are even made though i1t would not be accepted by most pllets to cmlt
from the pre-flight check itemes which, if ilgnored 2 could bs a real threat to
safety., In other words, such items as have "face' valldity as vell as potemtial
"real’ validity.

b. Results

Each item in the flight-check represents a good many man-houre of dis-
cussion and research. The empiricel data obtalned here with the 26 students is
not strong enough to serve as a basls for decilding whether a given 1tem shomld
remaln or bes thrown out of the check. HNevertheless, the ltem anslysis may help
to make declsions on marginel cases., In the following swmmary only the resnlts
of the h0-hour data will be referred to.

JI. BRented Alrplans Pre-flight Check

Cnly five of the aeventesn formael items were missed by the twenty-six
ho-hour students. Despite these findings no one would be willing to say that any
of thess items could be omitted am being unnecessary in the preparatiom for a safe
flight.

IT. TPaxiing to Take-off

Of the nine items thres were missed, the most common ones being "DId
he use brekes properly,” amd "Did he use controls’ correctly while texiing.

III. Crosswind Take-0ff

Of the ten items, each carried at least cne "downgrade” except the
"attitude” item on the Initiel climb. This lest item is either too easy or is
not, defined In such a way as to permit the check pilot to made accurate discrim-
inations. It should be pointed out that the attitude item under "climbing turns”
carrisi ome or more "downgrades” in each of the thres error boxes.

IV. Cross-Country

Ko tallles are indicated in ths first 1tem, "Computed heading or course
correct within - 3 degrees,” since this perticular item wes not a part of the
check at the tims of this experiment. Errors by this group of twenty-slx atuients
were scattered fairly evenly throughout the remalning items In the maneuver. Item
No. & concerning power setting was the only one without a "downgrade” among the
40-hour students,

V. Forced Landing

Ttems 3 and 4 "Turns near ground” and "Simmlates base leg” were both domne
correctly by all students. All the other i1tems showed error responses.

YI. Strange Fisld Procedure with Pover and Opposlte Tfaffic Pattern

The two easiest 1tems here were No. 3 "Carburetor heat on' and Ho. 6
"Simulates base leg."  Both of these items were always correct in both patterns.
All other items showed some error. In fact, the number of "downgrades” woumld
indlcate that this 18 a rather difficult meneuver, and, i1f 1t does measure Ilmpor-
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pilot ekills, the total mansuver should be considered of basic importance in pri-
vate pilot finsl evaluwaticn.

VII. Low Altitude Observing

Thie is snother rather difficult manemver since every ltem carries at
least two or more wrong respomnsea.

YIII. Re-orientation

The diagrams making np Item 3 may not be worth the space end confusion
they prodwce since no one of the twenty-six atudents was "downgraded” on this
phase of flying. Items 2,4, apd 5 likewise appear rather easy, As a matter of
feoct only the firat item in this meneuver possesses mmch discriminating power.

IX. S3low Flying

We first notloe that all students were graded as making adesguate stall
recoveries with minimwm loss of altitude, 150 fest or less, The more critical
awenstion, however, is how well could they recognize the approach to the stall.
Ttem 2 and 11 show that the stwdenta are not so wniformly proficlent-in this
pre-stall sensitivity. In other words, we might conclude that 1t is easler to
make recovery from & stall, with minimme loss of altitude, than 1t 1s to fly the
plane at a marginal airspeed. It further follows from this that the tralning
should emphasize those aspects of flying which are most difficunlt to accomplish,
in this case slov flying rather than stall recovery. However, this conclusion
is somewhat of an over-statement since these stulents had received more formal
taining on stall regovery than they had imn the type of slow flying required in
this maneuver.

X. Landing

It is Interesting to note the smperior performance of the sgtudents on
the secopd patterm procedure than on the first. All of the remalning items seem
to be worthwhile, at least errors were recorded on all the remaining items.

XITI. 3hort Fleld Take-off

Item 3-a "Power Settimg in Initial climd” was the easiest part of this
mansuver though the entire "s1limbing turd contributed vory little to the final
dirfferentiating soore,

XJI. Finel Yaxiing

The easy items here wore the same ag in the earlier "Tariing to Teke-
off” maneuver.

'
¢. A Conelpling Nete

We should continuonsly keep im mind iths fect that the epecific findings
of any stuidy such as this are a Joint funcitiom of the measuring Instrumente em-
Ployed aidd the characteristlos of the subjects involved. To the extemt that the
27 atedents from the Institute of Aviation ere not representative of all private
pllot students, either becamss of their backgroundand ability or because they
wvere exposed to wnique and non-representative training procedures, cenclusions
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baged upon this group msy not be universally eapplicable. This caution applies
to all data derived from this semple, but it 1s partiounlarly important in the
cage of the ltem analysis data.
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APFENDIX Gyt
Procedure Employed In Handling the Data from the 20-Hour

Flight-Check Forms

The 26 20-homr flight-check forms wers scored for points-off on each item
within each maneuver nsing the scoring welghte previcusly essigned. Because
so féw students had recelved the training necessary t¢ make a power-on, vheels
firat landing, only performence on the second (power-off) landing was employed
in sooring Maneuver X, Landings.

The Individnal item acores from 1, sbove wers summed to cobialn a total-points-
off score for sach manewver.

Special note was made of those items for which an asterisk reting had been
given and of mansuvers which wers omltted.

The data from 2. and 3, ebove were summarized on a tabulation sheet according
to student nams and mapeuver.

a. Ueing the tebulation from 4, a'boru.', tentative median, Q and Q, socres
wers computed for all maneuvers, including those with empty coils due to
omitted maneuvers.

b. A total-points-off ecore wes computed for each of the 18 students from
vhom no mansuvers were omitted.

¢, Tentatlive median, Q) and Qy measures were determined for the distribution
of 18 total-pointa-off soores from 5.b. above.

d. For each of the six students with one or more "omite" a tentative-total-
ints-off score was computed by assigning the tsntative medlan maneuver
soore (from 5.a. above) to each "omit" cell.

o. If the tentatlve-total-points-off score fell below the Q; point (from 5.c.
above) the one or more  omit” spaces for that subject were finally filled
witk the rounded Q; (from 5.c. above) ths one or more "omit” apaces for
that student were finally filled with the rounded medien score (from S5.a.
above) for that maneuver.

f. If the tentative-total-points-off score fell above the Q- score (from 5.c.
above) the ons or more omit cells for that subject were Finally filled
with the rounded Q3 score (from 5.a. above) for that maneuver.

Final median, Q) and Q3 gcorey for easch maneuver column wer computed wusing the
best-gneas valus (from 5.a-f, above) wherever a student had omitted a manemver.

For each of the alx students who omitted cne or more meneuvers a final total-
pointa-off acore was oomputed using the hest-gueas scores to meke the data
compleots,
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The total-points-off scores from 5.b. and from T. ahove comatitute ons of
three objective proficiency measures avallable for each student.

A second objective proficiency meagurs derived from the flight-check forms
is the total numbsr of asterisk merks received by the stundent.

The third obJective proficliency score for each student was derived from

the flight check data by computing the number of mansuvers on whilch the
student's performance fell helow an arbitrary cut-off point. The arbltrary
cut-off point.employed for this purpose was the Q) score from 6. above, gen-
erally rounded to the next loweat figure,
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TABIE H

QUESTIOMNAIRE RISULTS: TABLE SHOWS: TEHE QUESTION, TEE
DIFFERERT COLE-CATEGCRIES , WITH NUMBER OF RESPORSES: SFECIAL COMMENTS

l. Are scme of thege maneuvers mmnecessary sc far as private pilot skills are
ooncerned? If so, which omes would you drép out and for what reasons?

:

Cateﬁo_q ' Replies
All ok; drop none &5

Drop x-0; not impertant, etc.

Prop low-aliltule maneumvers

Vrong interpretation

Special Comments (see below) 1
. Omitted

W\JI-&‘UJI\)&1

AN B O

"Alrspeed resding in the glide shomld be eliminated. Applicant should bhe graded
on his ebility to maintain normal gliding attitwde.”

"As regards to crosg-cowntry part of the examinaticn, we feel it 1s not feasible
because of the time involved.

"Too mach emphasis on Precise altitude control in orou-cmtry end slow turns.”

"Eliminate third cross-country check point and the five minute flight following
selsction of heading to altermate.”

"Your list of i1tems for the examiner to check night even be considered a reflec-
tion of the intelligence of CAA perscnunsl. It may be possible to eliminate the
thiid check point in cross-cowntry as well as the forced landing."

"Eliminate the 200 and 300 foot limits om spot landings.”

“Phe computed compass course 1s expecting the Impossible from the applicant when
utilizing the average oquimment contained iIn the tralner. In the proposed cross-
comntry the check pointa are t0o close snd too many for the time involved."

"The examiner should empheire that Aifferent types of planes require different
checks.

“Landings shonld be Judged sntirely upon the applicant's ability to land on a
dealgnated Bpot at or near stalling apeed, regardless of the uwse of power so long
as he is in Pull oomtrol of the eirplane at all times.”

"This test is more im line with the requirements for the comsercial license....
Al} of this points up to the need for the Intarmediate pilot grade pay sub-
commercial, with an experience requirement of more than 100 hom
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TABIE H (cont'd)

QUEST IORRATRE RESULTS

2. What different type of maneuver would you like to see incluied in this check?
If you heve a auggestion, show us what spesciflic ablilitles should be observed
and graded? In other words, what imporiant skills or abilities are not al-
equately covered by thia check?

-

Code Category Replies
1 5lips to landing 15
e xr-~ccntrolled stalls
3 - Stalls, variations, e.g., approach 1
y Hone suggested 18
5 Special corments a2z
6 Redic and pattern procedwres, £light 22
T Steep turn plan, weather 6
8 More and different lendings-ep. wind 12
9 Omitted coniitions 8

10 9p 1l

"The most important item in the training of the student 1s "effest of the controls"
end the application of thia basic fundamenial to all maneuvers. There has bheen

no provision for an edsquate grading and check on the student's ability and
demcnstretion of dame in thim new form.”

"Add rectangular course. Alsc, your law altitude observing maneuver should be
retalnsd but shonld be supplemsnted since it requires need of comstently changing
angles of bank,”

"Add to pre-flight, type ani censwsption of fusl and oll, such as octame ratings
and specific e;ravity of oil, detergent or non-detergent flying Weight anl lcad-
ins ghould be a must rather than a writ:!ng in."”

"Damonatration manewvers - abamormal attitnd.es and anusual characteristice of the
type of aircraft used.”

Ha.nemror Lk, Ttem 13 should be 2dded "Use of throttle im slowflight” 13 Maneuver
10 'Use of throttle' should be an item to be graded on first landing.“

"Make S-twrms regardless so he will keep in practice in the event ho fl1iee other
more blind aircraft.”

"Take student to a rain shower. Shov him what threes, five, and ten mile viai-
bility means to him."

"1 would like to see inclusion of an "orientation when lost' procedure.”

"Thers 1s no place to swm up and grade the applicant's over-all head work and
Juignent , which I consider important.”
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TABIE H (ocont'd)
QUESTTONNATRE RESUITS

3. Do you have any imporitant changes to'ml:e in the mequence of maneuvers?

Code Catom Re;glin

1 Ko changes B
3 Optional seqmence b
5 Special comments 5
9 Omitted 16

"I would not have the first take-off item cross wind. Why not let applicants
start check-ride as easily as pospible?”

" Insert forced landing after slow flying - more altitude shows student's plan-
ning ability epd 18 more realistic from a cross cowntry standpoint than 800
feet."

" Haye a break for smoke or a coke after Ttem 6."

h, Do yb'a have amy suggestions as to how the Menmel of Inatructions should be

Improved 7
Code Category Ropllies
1 No changss b5
3 Wrong Interpretation, or irrelevant 6
5 Bpeclal ccaments
6 Scoring section 2
9 Omtitted 1h

"I think the instructor should stress all-arcund Juigment on the student's part."

"The third item to bs marked 'correcte imitial orror' is mystifying to me. I
suggest that additional dewngrading be made for each 100 feet beycund the limit
or that the test be voided should he fly more than 400 feel above the correct
altitude. The check pllot cannot always tell if the extrapolated heading is
correct or not.," ,

"Re-word for lsss confusion the instructions for manswver V, Ttems 4 amd 7."
"More emphagis shomnld be placed on power-off leanding.”

"Eliminate about 90% of it."
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TABIE H (cont'd)
QUESTIORRATRE RESULTS
4. Cont'd. "Specilal couments" .
"First landing should be called a power approach three point landing."
"Entire check list is still in reference to mechanical flying.”
“Toc mmoh emphasis on compass heading accuracy.” '

"Bel“ieve 1t should be set up similar to the pllot examine: handbook now used hy
CAA,

"Believe many of the meneuvers are broken into too many 1tems and could be
shortened or simplified.”

"The use of '0' in a box for wnsatisfactory might be confusing when 0 is com-
sidered the perfect scors.”

"Add a few words on Julgment.”
"There 18 too much detal."
"Suggest revision of test first." ‘

"Porhaps f1light inetructien should be listed am a profession and the inastrmctors
placed on a higher level mentelly."

"It 1s not olear whether or not the student mmst draw on the chart ani prepere
the outline track in flight or on the ground before talk-off." .

5. Pllots diffsr in their opinions as 4o how the items making wp the maneuvers
should be ocired. Please give ms your suggestions., Read the material under
Scoring on Page 6 of the Manual.

5. In your opinion, how should the final graiing be made?

A. BShonld maneuver bs pasged or should a total gcore on the sntirs check-
ride determine final certification?

code Category Replies
1 Prefers gubJjective grading h

2 Pass each maneuver 48

3 Get total acore 18

it Wrong intsrpretation 4

5 Specilal comment b

9 Omitted 17
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TABLE B (comt'd)
QUEST TONNATRE RESULTS
5-A. Comt'd "Special commente” .

"Mapouvers 7 and 9 and 10, first landing, shonld be pessed for certification.”
"I like the negative plam of amcoring.”

"Both, BStudents shomll come up to minimuwm possible stendards on major manexuvers
and miniznm total score showld be graded end sem of minimm individmwal maneuvers

scores.,”

"Praining of Exeminers to properly evaluate the pllot 1s more Importent than any
grading system.”

5-B. Should scme of ths maneuvers be weighted more than others in determining
final level of proficiemcy? If so, wvhich ones?t

Code Category Replies
1 Bqual welght ‘ 19
2 Varisble weight 36
% Special coxment 4
9

Omitted 31

-

"In cross country grading, I believe that correcting the initial error is less
seriocus than not recognizing the check polnt at all.”

"Who cares what the finel lesvel of proficlency is. The only thing the applicant
wanta to kmow 18’414 T pass? What purpose these statistica serve has been a
mystery to the induwstry fer years.”

"Who oares abént final proficiency. Applicants shomld pass or fail."

"Only cne item should be given more credit than ofthers end that is the moat impor-
tent item which cen be graded in any aend all maneuvers JUDGMENT."

5-C. Do you think we should change the score value for any of the i1tems (imdica-
ted by the "dets” )7 List your augagested changes in this space.

-
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TABIE H (cont'd)
QUESTIONNAJRE RESUITS

5-C. Cont'd.

Code Category Replies
1 ¥o change 39

2 Profeors sublective grading 10

3 Wrong interpretation L

b Pass or fall; pat. vs. unaat. 5

5 Special comment 13

9 Omitted 23

"Use a grading system similar to the system used in the past on all CAA exems,”
"1 8t1ll 1ike the 1, 2, 3, 4%, 5 graiing systems.”

"I think the reverse should be truse, an airplene which staggers off and which the
pllot can maintain airborne shows better comtrol of the a2irplane than ome which
touches down agaln regardless of the airspeed of the take-off Ry

"The student should fail if he does not clear for take-off. Also, greeter pemalty
for not looking around and failure if 'rolled off ths runway'."

"Asteriek for erratic take-off and bordering on dangerous misuse of controls on
forced landing.”

"Grading procedure should he more flexible to mest existing conditioms,”

"Throw the dots out, too eomplicated. Show as many starred boxes as are believed
egsential to the maneuver graded. All of the boxes count one off."

"Beluieve the dot system shomld e dropped. Posslbly for a numerlcal value In the
box.

"In the final outcome, passed or failed la the ocnly thing we are concerned with,
The seventy per cent pilot has the seme privileges as the 100 per cent pilet."

"Forget abont the grading system., Place the emphasis on perfecting the test and
educating the Examiner." '

6. Should this type of check include the forced landing?

Code Category Replles
1l Yes T2

2 200" min. altitude k

3 No, or not necessary 6

5 Special commsnts 10

9 Omitted 8
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TABIE H {cont'd)
QUESTICOMNATRE RESULTI
6. Comt'd. "BSpecial comments”.

"Pilot proficiency and the planning of the forced landing is more important and
the examination should etress this point.”

"Yes, but they can bhe avardono in practice and be againat the safety of the pilet
even 'be:tore oertification.”

"leave this to dlscretion of the Exeminer.”

"Only if terrain is sumitable.”

"Yes » however, not always strictly from a sense of sudden stoppage of the engine."
"Mapeuver No. 6 gshould be called 'Delaye‘d. Bmergency La.nd.:lng‘ "

"Yoa, cne powor-eff forced lmd:lng However, stress shounld Dbe plaoed on the pre-
ctutimry or eafety landing."

"Yes, but shomld not be graded.”

"Yeos, cn the airport or a field expecially designated for that purpose.”

T-A. What type of landings are most importent for the private pilot?

Code Oa.toge_:_z Baglios

1 x-wind 34
2 Power approach 27
3 Power-of 20
h Wheel and 3-point 2k
5 Special commentis 12
6 Short field and soft field 1k
a mitted 11

"I believe more landings &t a strange field, includimg radioc patrel fields end
gmall fields.”

" Power-off amd slips to a landing.”

"He should be able to execute all types, wheel, three-point, crcss-wind, power
on and off."

- "Include recovery from a bomnced landing."
* Acouracy landings.”

"Spot landings within the 200 or 300 foot spot should be discontinued.”
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TABIE H (cont'd)
QUESTIONNAIRE RESULTS

7-B. How many lapdings should be given with the check?

Code Cateﬁog Beglies

2 WO | 17
3 Three 28
i Four or more 17
9

tmitted 28

No commsnts.

8. How Important is it to 1imit this check-ride to cme hour?

Code Category o Replies
1 Not important 53
2 l-hour limit 23
5 Special comments b
9 Omitted 1z

"More than an hour but with e break.”
"Make it longer and break 1t up into two or three parts.”
“To be successfwul, thie flight test must be shortened. -Otherwise, it will be

corrupted. Sclentific and kmowledge must be applied to this test to reduce the
length without reducing what 1t tests.”
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TABIE H (comnt'd)
QUESTIONNAIRE RESULTS

9. What special difficulties would occur in the use of the present check in yowr
part of the country? (For example, mowntaina, congested area, air traffic,
and the like.) ’

Code Categgg Reglies

1l Rons 52
2 Mowntaing 9
3 Congested area 3
b Fo safe low-altitnde area 5
5 Special comment 9
6 Weather delaya 3
9 mitted 15

"Mountains. Student pointa cut where down drafts will occur, gote his altitude
by up-drafts. Forced landinge mlways up hill, across rides at 45° angle.”

"Gpeater distances between fields would reguire more time per satisfectory check
(a Momtena report).”

"Tncreese the minimm altituwdea.”

"Again I say, students must kmow hov to handle himaelf in tra.fﬂc and in and out
of comtrollsd eirport."

"We frown on teaching people to fly cross country at 500 feet wider any conditions.
If he learns to fly in a flat coumtry he is lost when he gete in a hilly country. "

" Absence of check points in wmiformly wooded areas.”
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TABIE H (cont'd)
QUESTTIONNATRE RESULTS

10. Please give us any suggestlons a8 to how the check might be modified to meet
your local conditicna.

Code Category Replies
1 0.X., no suggestions 35

2 Remove time limit ]

3 Oomit x-c 2

L Permit non-direct x-¢ 2

5 Special comments 14

9 Omitted 33

”Kfmp altitude at lesast 500 feet higher than highest polnt om course."

"Try end get across country so aa not to get too far from homs base In & straight
line "

"In mountains or rolling terrain, the examiner could or should tell student what
altitude he should hold.”

"Reduce allowable landing area if airport is too large."
"Some oral exam might be edded for mountain f£1ying.”

"Oral test would serve the purpose and involve less flying time. This is %o re-
place the c¢cross country.”

"Poermit variations in oross country altitude appropriate to the terrain.”

"If traffic permitas, forced landings could be given from varicus positioms Into
the local airport.”

"A more careful aldvenced check of weather conditions.”
"Carry minimumm load to increase safety margin, e.g., two persons in a four place

airplane (from Denver). In my opinion, any flight-check report where the examinsr
has to look down to grade the maneuver is dangercus to the aircraft and himaself.”

"More emphagis on navigation by countour and terrain, peaks, bodies of water,
shapes of valleys, and 80 on. Less on compass heading.”
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QUESTICHNATRE RESUITS

—

11, In this space add any other comments about any part of the check (or the
whole 1dea in general), vwhioh might help us develop better methods of pri-
_ vats pillot certification.

Catagog | Roglios

Code

1 Favorable k7
2 Include Exsminer's subjective jJulgment 6
3 Different meneuvrers dlscussed 7
1 Generally criticel 6
5 Syecial comments 30
6 14 "knowledge" factors 5
9" omitted 16

"Phe wse of a three poimt cross country flight with landinge being made at one of
two airports, ome radfo controlled and the other a small eingle strip type.”

"Resential character of siudent needs greeter emphasis. Above all is he thor-
ough by nature? A sense of responsibility is vitally importemt.”

"Bear in mind that the object 1s for a man that flys a plane, (1) vhat to do when
the motor quits, (2) rotm to ground safely under all wind conditioms, (3) get
1t off the ground safely."

"A marginel weather flight dwal would be of great benefit to the student pilot."

"The proposed form for execwting the private flight test in my opinicn would not
be neceasery i1f the examiner 1a sincere and propsrly instructed om hov to execute
the flight test."

"We are basically very satisfied with the present set-up end feel it has accom-
Plished the Job guite aatisfaotorily. Safety is somethihg that mmst be bullt es
an attitude inte the thinking of the begimning pllot rather than as a matter that
we might act to legislets against.”

"It seems to me that we should either eliminate the crose country portiocn or make
it long enough to get a clearer picture of the applicant's ability.”

"The proposed revision iz undoubledly a step in the right direotion but falls
short of belng satisfactory. I em convinced that the correctiom of pllot de-
ficiencies must be made in the ourriculum., The present test would result in a
curriculwm designed from the very first dmal ride to pass the fligh‘l; teat and
ignores the practical everyday application of what ie being taught."

"The less complicated the flight procedwre the better. An ldeal grading sheet
is bdlenk sheet of paper.”
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TABILE H (cont'd)
QUESTIONNAIRE RESUITS

A FERICIT

11. Cont'd. "Special comments” .

"Simply score as good or not good."

"Think this plen 18 a great improvement.”
"Greatest stress must be on Judgmente, not mechsnical proficlency.”

"The final reccmmendaticn of our group ves to the effect that the most effective
report to cover such tests would be a simpls statement by the examiner that he

has flight-tested the applicant and deemed him gualifled tc operate aircraft as

+
Wogag e,

:":‘f_l i1, {

a privaté pilot."

“A conclnsive and final question on the examination could and should be 'Would
you commit this applicant to be pllot in commend of an aircraft in which some-

one who iz neer and dear to you, that 1s, mother, father, sister, brother, sweet-

heart, wife, husbend, 1s & passenger, Yes, No.'"

"Have you seen the lateat USAF Green Card Check, Form ATRC Form 60-h, dated
2 Beptembar 1950, put ont by the Alr Training Commend, I think thet the size 1s

ideal, each maneuver on a geparate page.”
"The idea of an objJective type test is desired. However, my impreasion of the
propossd test 1s that i1t 1s mechanicel and detalled but imprectical and in-

adequate,”
"I em very much in favor of the maneuver you list as Low Altitude Cbserving

which more or less disguises dolng steep turms at low altitude.”
"Greding of the meneuvers in a more general way would be desirable.”

"Eliminate the detalls regarding the maneuvers. Strees the art of flyig and
boost the Instrmctor up to a level where he it proud to be an Imstructor and
of his profession. We are not in the dire need of a privete pllot flight-check
as much as we are in need of a good couras of stwdy. I don't possibly eee howv

an Instruoctor could ride with the private pilot applicant and do a good Job of
analyring 1f he must have hie head down in the cockplt checkling off such things

as suggested on different maneuvers.”
"This type of flight test has been and is needed bedly. An examiner will be
able to evelmate a pilot's skil]l and ability mmch better than with the flight

test now being given.”



