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EDITORIAL FOREWORD

This report is one of & series growing out of an extensive study
known &z the 1943~44 Midwest-Navy Training Project, The report con-
cerna 1tself with an analysis of lnapector ratings of flight perform-
anca undertsken at the request of the Safety RHegulatlone Division,
Civil Aeromsutice Adminietration, with a view of determining the
reliability and other charscueristics of a rating form (ACA 3422)
prepered by that agency. While some modifilcations of the form were
required for purposes of the Midwesi~Nary Training Project, the latter,
neverthelesa, provided an opportunity for obtainlng date of value in
nasessing the usefuiness of the form as a field instrument.,

The 19.3~/4 Mldweat-Navy Training Project was designed by M. S.
Viteles, R, Y. Wialker, and R. C. Rogers, with ths sesistance of A, S.
Thompgon, E. 3. Ewart, and H. S. Odbert, and with the guldance and
agsistange of the Executive Subsommittes edd of the CAA Divlsion of
Researsh, D, R. Erfmhell, Director, Data woere collec¢ted by R, Y. -~
Walker, 5., V. Bernett, Edward Girden, emd E. 5. Ewart. Opportunlty to
collect date from schoole participuting in the War Training Service,
a8 well as the servicss ¢f a number of CAA flight inspectors who served
a8 cheek pllots, was provided by the Civil Aeronsutics Administration
through the efforts of D. R. Brimhall and F, ¥, Lenter. Subjects
for the study were made available through the courtesy of the U. 3,
Navy.

The menual for the revised form of ACA 327 (Appendix A) was pre-
pared by the staff of the Chalrmun of the Committee on Selectlon and
Training of Alrecraft Pllots &t the University of Pennsylvanlia. The

analysis of the data wss pianrasi by the sraffs of the Statistieal Unit,

University of Hothester, and of the University of Pennsylvaenia Project.
The snalysis was carried cut by the Statlstleal Unit at the Universit
of Rochester. ‘
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 which apecifie errors were raecorded, the importsnee of certain errors

SUMMARY

. The present report ia concerned 'ith an mlyais of e
ACA 342Z, described as a "Pilot Flight Test Report and Flight. mtmd’tcu"s i
Recommendation,® which was developed by the Safety Regulation Divisien. = =

of the Clvil Aeronautice Administration in 1942, The aeduinistration of =~ | -F
this rating form and the analysls of resultis were parte of a larger re~ i
search program known as the Kidwest-Navy Training Project, R
The iInvestigation was undertaken to exmamine the varlation in the _ :;‘;W
ratings assigned by inspectors, the agreement bstween flight inspoutors o

in rating succeasive flighte for the same students, the consistency with ..
diseriminating betwsen trainees, end the tendency of individuel inspec- ‘ 7%?

tors to show bias on certaln items. SN ffq
The procedure was designed to permit two check flights to be mede %%

for' each student by differsnt inspectors near the end of ths War Training  “T-

Service Program. Both flights were to be made on the same , and the K

seme series of mansuvers was to be employed for both check ghts. ‘A
equal number of firast and second check flights was to be made by each in-
spector, One palr of inepectores was to make check flightes during each of
the five testing periods in the experiment. Inspectors rated students at
four training centers in each of the first four periods, while in the f£1-
nal testing period students were rated at a single tmining ‘cofiter,

Conditions at times made 1t inpoasibla to obtain the aana mumber Gf 1
ratings by each inspector at each school, In tertain instances a aubshit”lxkﬁ o
inspector had to be employed when one of the original inspsctors oould not * -i%
complets a tasting period., At times second eheck flights ocould not be lw.de i :*i;
on acecount of weather conditions. Ths present analysis is concerned anly i
with tha check sheets of those students ‘who were rated by two inspectors. r‘tlfah

i

The modified verslon of Fom ACA 3/2Z employed in thie atudy lists = - .
various typss of errcrs for esch mansuver to be marked during flight. Ths f‘ai;i‘
inspector was required to give a perosntage grade on each maneuver indepepd- %:
ently of the mariing of specific errors, and at the ocompletion-of the ﬂight ;.,5:,

© give an over-all grede for the Tlight as a whole. 1 -
SRR |
A general smnma.ry of the findings of thias atudy is ag followst DEE S 4

1. The corrslation betwsen over-ull grades ‘assigned 1n first nnd
second flights by psired inspectors for all 143 subjects was 26, ° e
When the correlations were computed separately betwesn the firste. - %
flight grades of a single inspector and the second-flight grades . /i¥

- of another single inspector the correlation cceffioiants ranged 'é

‘' from ‘,11 to .66, the medimn cédrrelation being .32, o

"'-*'* Lgreomont between Inspectors G n.nd D who graded tht largest mum- %
‘} ber of students waa consistently. highortm -agreement between - )

t ' .
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i o gthar padrs. m wﬂ-m pioWe, hm, appagrqd *ho izuﬂ- - }
S0 L. ofte that roiatiu.‘w low degres of ¥siationship éxipted be-. - . i

tweon the mmlwamindivmmlnmm»humqi
fitght mi hidswo:ﬂﬂight.-

2. Gmﬂu Y mzridmlmm&u vors mﬁynﬁ dufla f¢r imu- <,

~tord C and D who ratedt the groatest mmber of sasea, ‘Carrelas -4

- tloms between tb&gulwdthaummpenmmuahmm )

ver ranged from 04 %o .5, Only 4wt epproached the: gsorreln- . 5

ticns ho twaen: over~all predes on first and necaad flighﬁ# af R
te: ou

R | ﬂt\ﬁ tad‘ by the m Mspeators‘ RERE Loa
.  sisan. gaﬂ” miw&on d given waneuver rangod mme to. 1 .
5 &. r Inspector C, and from 72,8 to 88,6 mﬁwb,.m- :

. Wheti -the maneuvers ware rmmked: in. order of - mu rwouh .*.n-
“spector, the gorrelation bDetween ruk- ‘wae 80, : :
‘ \Ammmwnmmm—dlm ‘ :

s o o for Inspectors & and D, - p?mtud separitely for Tirst end seo- g
ST ond flights, -shoked Shat the.most mifaraly” law:parrelations !

S0 01 coourred between ovaprell gradés and gredes om Taxliyg,ivhile . ;
w0 L the mosh uniforaly high carreletions ware between overwall overvall gredes
S thmwmctnmnamnmmumm .

i

s Sim it wag eommugo!ﬁhio thnt .n. average. mrw
- umﬁslda more satisfactory measuve of £1ight compstency
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- .~ ‘then s single over-sll grade, wll the mansuver grades on &
“H ~ . single Fora ACA- Mmtvmpdﬁmun&mme
e - Correlations were acmputed bgtwesn Lhe first Fiight w-
A% T7e oo neuver-grades of-a eingle Anspssior srsl the second flight sean -
FEF o e s nenWNver grades am.god;%w another inspestor to: the same stu-
P e Y denks, 68 Gous pr far over-all:g .- These gorTelas
s - . tioms ranged from .. w31} to BN o }, with. . m
pa ‘sorrelstion of ,42.- ﬂaﬂy 8§ of the 12 compareble ecorrelabions
;g ‘ m hd;ghcr for mgmw gﬂdu than for ovar-dl erm!n. ]
S t ’ o -
X - 3. The i:péoific efrors m for each manewver were omdn@jo T
99 . deterning mhether Aiffarent inspeciors tended te. M&ﬁﬁn / i
g* ) ., Peremt errors. The psrogntags of times each, ,
B0 s specific item was gbtmined-epd the mubilitrnf thm Lw, .
A0 70 osmtages was coapared ta thelyarighility to be. expected by B
winlo 0 - Extreme variability wae. tarpreted as smggelt fhat inspeoe |
g tors differed in-theirigoouteny of obsery their care &
N . marking the fm, ot tu msr Wt %hé various 1
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the predicted ranges. ia Section 2 five errors are marked by
nine or more inspectora oh evary mameuver: Mglipe,” "skids,"
"too 1ittle rudder," "degree of bank varies," snd "noase ‘warders.”
Other errors frequently marked are: "ftoo mueh rudder," "too
much aileren,” "nose high," and "necaos lew ®

In a comparison cof wariations in patterns of ratings by dlf-
ferent Inspectors it was observed, for example, that Inspector
A did not uee the ltems “rudder varly,” "rudder late,” "eievator
early,” or "elevetor lunte" at all, wherees Inepector E marked
thase four items on almost svery maneuver. Eight inspectors
marked "slips" &nd "sk:.ds" on every turn maneuver, while Inspec-
tor F did not mark "slips" at all, but marked "skids" on 11 of .
the 12 maneuvers. Clear differences can be seen in the marking
of items llke "toc much eilerur® and "too little aileron,”

The number of errors on cich ACA 3427 sheol were added to yleld
a totgl error score, Trke norrelatlions batween total eiror
scores on first and second flights of paired inspectors ranged
from -.13 (N = 5) to ,74 {N = &), with a medien correlstion of
«49. The resgults suggested that pairs of inspectors tended tp
agree to a certain extent in assigning more errors to some in-
dividualzs than to oihers.
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AN ANALY3IS OF IRSPECTORS' RATINGS OF CHECK FLIGETS
AS RECORDED ON FORM ACA 3,22

- INTRODUCTION )

Although ratinga on flight tests ocoupy a very importemt place in
the progress of the student pilct, it has been widely recogniszed that
these ratings are not altogether adequate, Earlier studies have pointed
out that inspectors do not use comparable standards, and that some do
not give an adequate range of grades.l As a result, there Have been
efforts to develop improved rating forms.2 The present report is con-
cerned with an analysis of ratinga on one such form, which was devel-
oped by the Safety Regulatlon Divislon of the Clvil Aeronautics Admin-
istration ir 1942. This form, knoen as Form ACA 342Z, provides space
for an over-all grade, for grades on specific maneuvers, and for ratings
on specific aapects of flight performance.

The data here reported on Form ACA 3427 were obtained as part of a
research program kncwn as the Midwest-Navy Training Project, which was
conducted at a number of centers located in and around the Ohic State
University at Columbus, Ohio, with the close cooperation of the U, S,
Navy, which made atudents 1n the Nayy ¥ar Tralning Service program
available for the study.

This report examines the variastlon in the ratings assigned by in-
spectors, the agreement between flight lnspectors i1n rating successlve
flights for the sama students, the conslstency with which apecifile
errors are recorded, the importance of certain errors in discriminat-

ing between trainees, and the tendency of individual inspectors to show -

blas on osrtain items. Other aspects of the Bidwest-Navy Training Proj-
ect are reported elsewhere.d

1an anglyslis of inetruetors' acd inapsctors’ ratings 1s presented
in; Johnson, H, N,, and Boots, M, L, Analysis of ratings in the pre-
of ths CAA training program, Washington, D. C,1 CaA
Division of Researeh, Report No. 21, October 1943,

%.dgerton, H. A., and Walker, R. Y. History apd development of

the Ohio Stste Flight Inventory, Pert 1: Early verelons and besic re-

« Waghington, D, C.: CAA Division of Research, Report No. 47,

July 1945. Also. NRC Gommittee on Selaction and Training of Aircraft
Pilota. g oY e, i ate g

CAA Diviaion of Research Rerort Ho. 51 .Novemberrl945.

3Hapner, S,y Festingar, L., and Odbert H. S, Co is0 f -
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Pairs of incpoctors wure ssalszcd by the Civil Aeronsutica Adminio-
tration to maks check flighte with ali stulonte fn the ¥dwoet-lHavy
frojeet, Two check flights wers to D» made for each stadent by differ
ent inspecteona. ¥Flights wers o s mds torard the end of the War Traine
ing Service Program (beties=n 3 +-d N howrs), and vhzn posaible both
were to be made on the rams dgy. Lrch irapoctor was to give eu equal -
rumber of firet and second chuss Vid++ts. The serisy of mnsuvers was
the same for hoth check fiighte, oo

The design of ths sxporimont provided that one pair of inspectors
should make check flights during each of the five testirg parlods in
the expariment. In each of tho first four perloeds, inspectors were to
rats students at four training canters. (The visit of inspectora and
exporimenters ‘o the wvarious trainivyg covters during a given testing
paricd is referred to ms a “swinz.") A single training center was to
ba stvdied in the finad testing porisd,

Practical diff‘icaltiee mada i ianoasible to cbtain the same number

.of ratings by esch inspestor at ench. school, snd in certesdn instances a

subatitute inspeector had to be used whon one of the priginel inspectors
wea unable to complete a swing. Thore wers ulpo certain instances in

~ which a seoond chack flight ¢ould not be made because of weather condi-

tions, The pracsnt report is concerned only with the chack sheets of
those studentd who wers reted by two inspectors. The number of ratings
mde by sach peir of inapectors and the flight schools at which thece
reatings were mds sre indicated in Teble 1,

THE FGRK AND THE FNSTRUCTIONS FOR ITS USE

Form ACA 3422 1s roproducad in Appendix A along with the manual
prepared for its use, The form, az modified for wrpeoses of the prez-
et study, is reproducad in Pigu-e 1. Sectlons 1 snd 2 list various
types of arror for each mansuver, - The inspecicr wea roquired to mark
these errors during the flight, Hs was also requirsd to give a per- -
centage grade on 2ach mneuver, thnse gradas o be mede inderendently
of the markinga of specific errors. -

At the completicn of the flight, the inapector was to glve the
over-all grade for ths flight as n whols. Es received the specific

\

. 41t should be noted that Imspector A served in both Swing 1 and
Swing 3, and Ingpsctor E in both Swing 2 and Swing 5. Whenever the
results are praesented seperstely for awingn the Swing 1 results for
Inspector A will be designated as 29, and those for Swing 3 aB Ag.
Likewise, the results for Swings 3 of Inspector © will be designated
as E3, and for Swing 5 as E5. Whenever results are prea@ted
for either inapector, the symbola A and E be usmed.
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SECTION 3

WASHINGTON '

PILOT FLIGHT TEST REPORT AND FLIGHT iIRSTRUCTOR'S RECOMMENDATION

UNITED STATES OF AMERICA
DERARTMENT OF COMBERCT
CIVIL AEROMAUTICS ADNINIATRATION

FLIGHT EXAMINER'S AFFADAVIT

WITHOUT FURTHER FLIGHT TEST, | HAVE ACCEPTED

* | THE RECOMMENDATION OF THE EXAMINER.
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"TABLE 1}

NUMBER OF STUDENTS RATED BY EACH PAIR OF INSPECTORS
AT EACH TRATNING CENTER DURIRG EACH SKING

Swing lnapeciora gg;ninf Muncie Falapazeo Oxford Milwaukee Iotal
1 A, B 2 - 8 7 - 28
2 c, D 14 15 28 - - 57
S T v 7
Ey, G - - 23 . - 23
4 H, J 9 8 . - - 17
5 K, L - - . - 18 18
E, L - - . - 6 6
Total 7 K 59 7 24 171

instruction: PGive your over-all grades on the flight as a whole and
grades on the apecific munsuvers just as If you had never filled in the
form at all." The besek of the forwm provides space for inspectors to
entir this over-all percentage grade according to the following scals:

Excellent {%0~-100)
Above Average (85-90)
Average {80-85)
Below Average (70-80)
Unsatisfectory ( 0-70)

)

Since the limits of these intervals were ambiguous, it was indicated in
additional instructions to the inspectors that “wnaatiafactory" should
be interpreted to wean grades from O to (but not’ including) 70, "below
average" -to mean grades from 70 to (but not ircluding) 80, ote. The

‘ lowast passing grade in a check flight is 70,

“, The back of Form ACA 342% provides space for rating trainees pn a
nuipber of general fllght charscteristice ard traits of peraonality,
These ratings are not considered in the present report.

1
i

RESULTS

In analyzing the ratings msde by the inspectors, the over-all grades

will bé considered first, the manouver grades second, and the specifie

i et e
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errors.third, Some of the relationships among these three criteria of
flight performance on the check flights will also be considered.

Over-sll Grades.

l. Di ong. Table 2 presents the distributiona of over-all
grades assigned by ten inspectora.’ Table 3 shows the aame grades grouped
in five-step intervels, and presented separately for the first and second
flighta of each inspector, ) .

It 1s apperent that some inspectors gave higher grades on the average
then others, and that some spread thelr grades out more than others did.
Inspector G, for example, gave grades ranging from 0 to 95, whereas the
range of grades far Inspector A2 was only from 60 to 80. Inspectors also
differed in the percentage of faillng grades which they assigned., Inapeo~
tor D gave falling gredes to only 12 of his 57 men. Inspector L, on the
other hand, gave failing grades to 21 men out of 24, It must be remarked,
however, that the variations here observed are not as extreme as those some-
times reported.” The original intention to apply anslyals of veriance to
the data was discarded because the data are too irregular and incomplets.
In any event, application of Bartlett's test? to the data in Tables 2 and
3 indicates that the hypothesis of homogeneity of variance of over=-all
grades may be rejected at less than the 1% level of confidence, It should
be stressed thet the data on distrlbutions are to be regarded only as sug-
gostive, since the observed differences may be related to differences in
the training at different schools and in different swings, as well as to
differences in the grading practices of inap’ectora.8

The preaent data offer an'opportunity to atudy the agreement between flight
grades on first and second flights, If this agreement is low, the adequacy
of a percentage grade based on a singie check ride must be seriously ques-
tioned.

5Through & misunderstanding of instructions, lnspectors Ay and B
failed to record over=-all grades.

®Exanination of CAA record cards of 100 flight schools, for example,
revealed instances where there was no overlap of grades between schools,
and instances of very restricted ranges of scores. In that study, how-
ever, thore may have been large differences in the flight training offered
at different echoola. See1 Kogan, L. s., Odbert, H, s., and Wapner, 5.

' Ok . 1 g A;.".. ’ BOTE :. BTy Novellbor9,191¢3 ! M
report in the filee of the HRC Committee on Selection and Training of Air-
craft Pilots.) , .

73nedecor, G. W. Statisilcal methods. (4th ed.) Ames, Iowar Iowe
State College Presa, 1946 pp. 249-252, !

t

81he evidence from Bartlett's teet is of lnterest in 1tself, sside

‘from its implication that analysis of variance would not be sui
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The correlation between first and seocond flight scores far all 143
astudents 1s .26 (pee Table 4). The interpretation of this figure is dif-
ficult because a gmall sample of inspectors is involved and because the
inspectors are not equally represented in the correlation. Many of the
factors which influence the size of the correlation in this sample, how-
ever, would probably operate in any larger sample. If anything, the
ratings In the present study may be better than those usually obtained,
as the inspectors kmew that their ratings would be studied, Inspectors®-
ratings under field cornditions might in general show even less agrecmsnt.
If a figure in the region of .26 were obtalned in a larger sample of
students and inspectors under field condltlonas, it would have -to be rec-
ognized that the grade a student received on one check flight would have
very little value in predicting the grade he would receive in a second
check flight by another inepector. ‘

TABLE 4

CORRELATIONS BETWEEN OVER-ALL GRAUES ASSIGNED IR
FIRST AND SECOND FLIGHTS BY PAIRED INSPECTORS

Inspectors

Flight I Flight 11 N r
c D 28 .51
D ¢ 29 <57
Ey A2 7 4
A2 51 5 .16
E1 G 12 .30
g E1 11 .35
F G 5 37
G F 5 .11
H J 9 57
J H 8 2
K L 9 .66
L K 9 .27
L Ez 3
Ea L 3

Medien Correlatiom - .32

Total Group - 143 oR6
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It s owvlcng thet welked dleer:zooles in the grading practlices

cf the various inapeetors effect correlailons based on'the grades of
several irbpectora, obascuring ths =setuzl amount of dgresment betwean
gingle peira of incpectora. It is therefore of thecretical interest

to coipute correlations sepsrately Ltetween the firsgt-fllght grades of

a 2ipgle inspector snd the second-f1lisht gradea of another single in-
svector, even though many of these correlationa must be baxed on very
sairall numbera of cases in the present Jata, . Sveh correlations are pro-
_3snted in Teble 4. It can be eeen that they range from .11 to .66, the
madian correlation being .32. The agreemsnt between Inspectors € and.
T, who graded the largest mmber cf students, 1s more conslstently high
than agreement betwoen other paira (.51 and .57). The over-all picture,
hemever, 13 one of -a relatively low degree of relationshlp between the
grades a mon recelves on hig firat fiight and on his second flight,
¥hile a larger sample might ‘revesl muny palrs of inspectors showing agree-
mekt as great as or grsater than that shown by Inspectors C and D, there
world prebably also be lnapectors beiweon whom agreement was negligible,

It wust be recognized that e low degres of agreement may resvlt not
only from differcnces between inspectors in standerds or in accuracy of
obtervation, but also from inconsistency in the performence of the stu-~
dent. The consistency of the studentas has been studied saeperately by
eorrelating photogrephic records of performance on the twe £lights.?
That study hee reveasled a rather marked lack of conslstency on some as-
pects of performance, but greater consistency on cthers, easpecially when
performance on several mansuvera is talen into account. No over-all meas-
ure ecorresponding to the inspectora' over-sll grades was obtained from
the photogrephic records, so that no direct comparison with the inspec~
tors" uwerks 1s posaible. Ir any event, the inepector may emphssize as~
pects of perfcrmance not shown by the camera. The gnalysis of agreement
between inspectors or successlve flighte remaips an important problem in
view of the empkasis placed on tle chack flight given by a single inspec-
‘tor as a basic criterion of flight compelency.

Manouver Grades.

Form ACA 3427 provides space for m percentage grede for esch meneuver,
The inspector 1s cautioned that this grade need not conform to the mumber
of errors he has entered (with the exception thet the grade for a maneuver
mest be 100% if the maneuver is marked "Perfect Executionn),

1. Grades on Individual Msneuvers. Grades on indlvidual maneuvers
have been snalyzed only for Inaspectors ¢ and D, who rated the greatest

number of cases. Teble 5 shows the weans and standard devlstions of the
grades assigned by these two inspectors, and the correlations betwsen the
grades of the two inspectors on each maneuver. First and second fllghts
are combined in these calculstions., (The maneuver numbers in this ‘and
later tablea indicate the order of the maneuvers In the complete standard
flight.) The ocorreletions range from .04 to .56. Only two of these cor-
- - {
9Wapner, S., Festinger L., and Odbert, H. S. Qp, cit. - f

|
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" . relations approach the correlations between over-all grades on first and

' grede for Inspectors C and D, presented separatsly for first and second

TABLE 5 : _ ' _ _'13

MEARS, SIGMAS, AND CORRELATIONS BETWEEN MANEUVER GRADES
- FOR IRSPECTOR C AND INSPECTOR D

(Flights I end 11 Conmbined) . ' W
¥ageuver » % & B B T —
1. ‘Taxi N % 8490 8.7 %¢6 8.0 013 ;1
2. Take-off 57 77.8- 6.9 8.2 7.4 ., '
32, Straight and Level- 56 83,7 7.2 81,0 6.2 .43 -
5, Seturns 54 76.5 7.4 76,3 . 6,0 28 , S
6. 2-Bank 8 5, 73,6 8.4 72.8 6,4 .23 .
7. Str. Cl. & Recovery 57 81.0 5.7 80.3 7.3 35 it
8. 900 C1.Tr. R 15° Bank 59  77.8 5,5. 78,5 6,7 .38 Cg
9. 90° C1,Tr. L 15° Bank 57  79.0 6.6 .4 6.8 .4 o
10, 900 Cl.Tr. R LSO Bank 57 7895 502 750‘- 5-9 004 r"i
11, 90°C1.Tr. L 45° Bank .56 77.2 6.2 76.4 6.3 .14
12. 90° Turn L 15° Bank 57 8.1 5,7 80.0 6.2 .38
13. -90° Turn R 15° Bank 57 80.0 8.2 80,7 6.4 .25 -
14. 180° Turn L 45° Bank 57 79.8 5.9 77.1 5.6 .38 v
15, 180° Turn R 45° Bank 57 7.0 5.5 76,9 6.3 .35
16. 360° Steep Tr.L 60% Bank 57 77.4 B.5 75.3 6.5 .22
17, .360° Steep Tr.R 60° Bank 57 76,6 7.6. 746 6.0 .29 T4
17a, Seriea of Turns 16 76.6 6.3 75,7 &7 o222 +
-18. Normal Power-off Stall 56 76.8 8.3 6.7 8.1 <29 <
19. Forward Slip 53 7.4 9.5 76.5 9.9 .26
21, Str. Glide.& Recovery 5 80.4 7.6 8.3 7.0 .55 B
22, 90° G1.Tr, R 15° Bank 57 80.2 5.2 T4 5.7 .39 it
23, 90° ¢1.Tr. L 15° Bank 57 "™.1 7.6 7.5 59 .33 &
26, Cireular Approsch - 5 - 7.3 9.3 758 9.8 41
27. FPrecision lLending 55 70.8 2.6 e+ 9.0 A2

*The number of cases varies for the different manesuvers because no
maneuver grades were avallable for some of the meneuvers.

wever, that-the correlations are larger than might be expected on the
erage between msneuver grades on firat end second flights of students
ted by other pairs of inspectors in this study, since the correlations
between over-all grades are geperally lowser fur the other pairs of in- ) e

B‘pﬁ@’to i‘ﬂ .
" The mean grates assigned on a given maneuver are peen to range from ;
70.8'to 84.0 for Inspector C, and from 72,8 to 88.6 for Inspector D. The o

inspeators tend to assign the lower grades to the same meneuvers. If the

maneuvers are rsnked in order of grades, for sach lnspector, the correla-
tion between the ranks is .86, '

\gécond flipghts of students rated by these inspectore., It is probable,

E T L

Table 6 shows the correlations betwsen maneuver grades and over-all

-»-—‘2' i
- -Q“'i{!‘b‘“,‘, R
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flights of each inspector. W¥inor fluctuations in the size of the corre-
lations must be disregarded in view of the small numbers of cases. The
differences between sorresponding correlations for the first and second
flights of a given inspector eppear 4o be sa great as the varlations be-
tween inspectors. It might be enticipated that extreme variatlons among
inepectors in the importence which thsy dttach to given maneuvers would
be reflected by variations in the size of these correlations,

The most uniformly low carrelations in Table & are those between
over-all grades and graedes on Taxiing. The most uniformly high correla-

" tions are those between over-all grades and the last two mnnnuveru:

Circular Approach and Precislon Lsnding.

2. Mean Maneuver Grgdeg. It appeered possible that an average of
meneuver grades would yield a mors satisfactory messure of flight com-
petency than the single over-all grade. All the maneuver grades on a
single Form ACA 3427 were therefore averaged to yleld a "mean mouvar

grade.” On a complete sheet the number of maneuver grades was 243 in

TABIE &

CORRELATIONS OF IKDIVILUAL ¥ANETVER GRADES WITH U?ERPALm GRADES
(Trapactorg C and D)

Jnppoctor € Zugpeotor D
¥iigbt I Fiight II Flight I Flight 1I

Napeuver iz 8 X E = !
1. Taxd 28 12 26 26 29 ,15 x7
2., Teke~off : 22 .35 29 . .29 41 28
3, Straight wnd Level 28 .31 29 49 28 ,57 28
5. 8 Turns T 26 L, 29 .37 28 .59 28
6. 2-Bank 8 26 4T 29 42 20 66 2
7. Str. CL. & Recovery 28 .58 29 .58 29 .38 28
8., 909 Cl, Tr. R 150 Bank 28 . 29 .53 29 .5, 28
9, 90° C1, Tr. L 150 Bank 28 41 29 .53 29 56 28
10, . 90° €1, Tr. R 45° Bank 28 21 29 W42 29 .53 28
11. Cl, Tr, L 45° Bank ”? 23 29 .50 29 .70 28/
12, 90° Turn 1. 15° Bank 28 61 29 .35 29 .6
13, 90° Twrn R 15° Benk 28 53. 29 .49 29 .61
314, 180° Turn L 4%° Bank 28 .53 29 .64 29 .66
15, 180° Turn R 45° Bank 28 66 29 .5 29 61
16, X0° Steep Tr. L 600 Bank 28 .29 29 .61 29 63 /28
17, 9%0° Steep Tr. R 60° Bank 28 .23 29 .58 29 .58 28
17, Beries of Turns 1 .51 25 .5 20 .83 . 20
" 18, Hormal Power—off Stall 28 .37 28 .61 28 .64 . 28
19, Forward Slip 28 12 21 A9 29 49 2%
21, ggu Glids & Reaovery 28 ,19 29 .60 29 ° a“ 27
22, Gl, Tr. R 15° Bank 28 45 29 .59 29 41 28
23. w Glo Tl'. L 15° B!.ﬂk 28 gn 29 167 ' 29 062 28 .
26, Ciroular Approach 277 69 29 .61 2 77 28
28 57 28 58 28

27, Preolsion Landing 21 .68

™.

4

209
49
.57
.33
o4
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some inatances the number was somewhat lower, Table 7 shows the distribu- . &
tione of these mean maneuver grades, separztely for first and second swings i
of each inspector. Differences among inspectars are atriking, both in Cooow
average pgrades and in spread of grades. Bartlett's test substantiates the ' - u
latter point, The hypothesis of homogeneily of mean maneuver grade vari- o
ance can be rejected below the 1% level of confidence, In this respect

the mean maneuver grades appear no more satisfactory than overeall grades,

Correlations were computed between first-flight mean maneuver grades &
of a single inspector and the second-flight mesn maneuver gradea assigned £
by another inspsctor to the same students, just as was dons previcusly for vy
over-all grades. Table 8 shows that these correlaticns range from .03 o
(F = 11) to .88 (N = 8). The median correlation is ,52, which may be com- 2
pared with the medlan correlation of .32 for over-all grades. There ia
perhaps some indication here that greater agreement among inspectors
might be achieved by routinely requiring them to grade individual maneu- :
vers, The increase in agreement is by no means uniform, however, (only 7 Lo
elght of the twelve comparable correlations are higher for mean maneuver
grades than for over-all grades), and in any event thie procedure would
not be practiceal for fleld use unless inspecters were tralned.te achleve
greater uniformity in grading practlces.

Apalysis of Spe¢ific Errora.

The specific errors which irspectors reported for each maneuver on v
Form ACA 3422 have been examined in deteil to determine whether different :
inspectors emphaslized diff'erent errors. Any such difference in emphasls 3
might partially account for the low agreement already seen ln percentage ° o
grades., At the same time this aralysis glves Iinformation on the relative :
frequency with which the "averapge" inspector marked different 1tems,

b Tﬁ"s}",ﬁ ik

8t B T e o
e 1 AT

g et

Car x
e s gtz 1

1. Method of Anglysig. The basic method of mnelysis can be very
briefly described. Tables have been prepared showing the percentage of
times each inspector marked a specifle. item, The variabllity of these
percentages has then been compsred .witl: the varlability to be .expected tx
chance. Extreme variability has been interpreted as suggesting that in-
spectors differed in their accuracy of observation, in thelr care in nark-
ing the form, or in their interpretetion.of the various ltems on the form,

Ll

UL RV

RIS, -+ T

Analysis in terms of percenteges makes it easy to compere results
for inspectors who rated different numbers of students. At the same time
it is obvious that single percentages are very unstable values when based -
on such smell nmumbcrs of cases. KNo great importance can be attached to any
aingle comparison in the present data, The general results, however, are 4
probably suggestive of the results that wculd be obtained in a more ex- S
tended study. ‘ .

2. Sunmary Tsebles of Maneuyers, / tally was first pade of the mum- o
ber of times sach inspector marked each specific item in first flights

end second flights. (An "item® in this dizcussion refers to a single ‘
- error such ag "slips" in 2 eingle monewser.) Table 9 shows the tallles -5
for a single 1llustrative manauver, '

A
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TABLE 8

CORRELATIONS BETWEEN MEAN MANEUVER GRADES ASSIGNED 1N
FIRST AND SECOED FLIGHTS BY PAIRED IRSFECTURB .

Inapectors
Flight I  Flight IX X b 4
A B 15 2T
B A 10 =53
" D 28 .69
.D C 29 051
El A:a ? 03'0
a 12 r
gl B i1 203
P a 5 “oT7 '
G ? 5 ]
1 I ) .65
hJ H i ok
id L 9 40
L K 9 o
Nadiar Correlation o 5

A summery table was then conatructed for each maneuver by showing
the percentage of times a given lnspecter marked a specific item. 1In
these tables data from first and second flights were combined,l0 and &1l
ratings by Inspector A were combined, rejardlass of swing, as were all

" ratings of Inspector E, Table 10 showa the percaontsgee for an illustra-

_tive maneuver, the 180° Turn Right, 45° Bank (Maneuver 15)}. The column

headings refer to the individual inspectors and the row desigmations to

iteme in Section 2 of Form ACA 3422, The numbers in the tables refer to

percentage of his cases that a given inspsctor merked with a given
item. Inspeotor A, for example, marked "slipa" for 57% of his 37 casas.
81 lar tables for the remaining maneuvers sgppesar in ﬁppendix B..

3

\3. Measures of Central Tesdency and Variability. Table 10 shows
that ﬁ?ere are very wide diffe-ences in the frequency with which differ-
S A .
1

ombination of fllghts incressel the mumber of cases on which the
percen were based., One 7lzadvantige of this procedure must be men-
tioned, however, neamely that the cases rated by each Ilnspector are not

entirely |independent of the cerer raled by uther inspectors. (The exact
pairing of Inspectora during =ach -4lrg is shown 1m Table 1.) This par-~
tial dependency prohably makez frr reduced variabllity among inspectora.
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TABLE 10

-
T

SPECIFIC ERRORS IN MANEUVER 15 (180° TURK RIGRT, 45° DANK)

PERCERTAGE OF MEN RATED BY EACH INSPECTOR WHO WERE INDICATED AS COMMITTING

&
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n

Ingpector:
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ent items are recorded, ard #lso in the frequency with which different
inspectors record a specific itemn. Two rezagures have been selacted to
sumrarize the informatlon on everage {requency end veriability for each
item: the medien percentage (or mid-percentage) &nd the range from the
third percentage to the ninth, when the percentages are ranked in order ;
of megnituwde. These messures are iilustrated in Figure 2, which shows

the percentages of markings by each !‘mnspector or two items in Maneuver

15, ranked in order from smallest to the largest percentage.

The median percentsge 1e the Gth of the 11 percentagss, when the
percentages are ranked in order, The median for the error "slips,”
for example, indicated by the middls red line in ths figure, is ATE.

The limits of the renge betwoen the third highest and ninth highest
percentages are indloated by the first and third red limes in the figure,
This meesure of varisbility is slightly larger than the interquartile
range, including approxipately thy middle €4% of the inspectors inatead
of the middle 50%. For eese of discussion, howevar, tha range wlll be
referred to as the "approximate interqusrtile range." It may be seen
in Figure 2 that this range is considerably larger for "degree of bank

- vardes" (9% to 67%) than 1t is for "glipa" {25% to 58%).

The median percenitages end the approximate interquartile ranges of
all items on all maneuvers are shown in Tables 11 and 12, The asteriska
in these tables Indicate ltems whoss varlability 1s no greater than wonld
be expected by chance, eccording tc the criterion described below,

4. Comparison with "Chanoe" Varistion. Extreme differsnces among
"inspectors in the frequency with which they marked certain items are ob-

vious in Tables 11 and 12. On several of the turns, for example, the
approximate interquertile range on "degree of bank varlea® 1s in the
naighborhocd of 50 pointa. Can these differences be assumed to reflect
differences in the accuracy of observation of the inspectors, or in

their interpretatione of the weening of an item, or are the differ-
ences only such as night be obtained by chance? A feir amount of
variability is to be expected by chence 1n percentages based on such
small numbers of ceses. Some varlation ig 2130 to be expectsd because .
of differences in the performanee¢ of students rated by different inepec-
,tors. Extreme varlability, however, would suggest that there may be |

' biases among the ingpectors in their marking ¢f a specifiec item, /"

The present data do not lsnd themselves to an exact evalﬂatioE:iﬁ

terms of probability, because of the variations in the numbers of

among the different inspectora, amt elso becauge of the partial in
dependence among the inspectors. A rough criterion has been developed,
however, for judging the atsbility of usage of a given ltem in terme of
the atandard error of perceatages. For asny gliven percentmge and any
glven mmber of cases in the sample, the standard error of ,the percentage
indicates how much variability may be expected by chance in the porcant-
ages obtained from sample to sample.
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In the present analysis, the meiian pereentage on a given item has
been used as the bese for estimeting chance variebillity. Four times the

‘standard error heg been tebulated for esach percentsge, representing the s
_range of values which might be expected to inelude approximately 95 of -

samples if there were only chance varlation from sample to sample. The
average mmber of ceses per inspector (30.55) has been used throughout
in estimating this standard error. This "predicted" range has next been
compared with the observed approximate interquartile range for each item.
if the observed range 1s greater than the calculeted renge of two stand- |
ard deviations on either glde of the "true" per cent, it is considered

) 11ke1y thet inspectors are not marking the item in a uniform manner,

Many items were not marked at sl) by the "median" inapector. No
effort has been made to evaluate the variabllity of these items, Many -
additional items were left unmarked by at least three of the inspectors.
Some questicn might be raised concerning the uniformity of usage of such

“items, A diestinction has therefore been made in Tebles 11 and 12 by

using a single asterigk for ltems which meet the criterlon of variability
but which were not marked at all by at least three inspectors, and by
using a double asterlsk for items meeting the criterion and narkad by

at least nine inspectors,

5. Evaluation of Items. 1In interpreting Tables 1l and 12 it shonld
be kept in mind that not all items were applicable to all manatvera, par-

ticularly in Section 1, For example, several items (such as "poor alti
tude control") do not apply to taxiing. The construction of the sheet

was simplified by the occasional inclusion of such non-applicable itena.

1t is interesting to note, however, that certain items were marked con-
trary to expectation, The mamual of instructions (Appendix A) specified
that "poor trimming" was to bs marked only for "straight and level flight,” -
This error was novertheless marked by at lesst three inspectors on aeven
other maneuvers, and on one of these maneuvers by at least six inspec-

* tors. Some of these markings may have resulted from alips of the peneill;

controls" was not marked by as many as nine inapectors on any maneuver,

others probably indicate a fallure to study the instructions carefully.

Of the 20 errors in Section 1, those most frequently marked by 9 or
more inspectors ars "poor throttle use," "poor directional control,"
"poor attitude control," "too fast," "nose variable," "poor timing,"
"prough control use." Some other items are marked so seldom that theipr
utility on the form may be guestioned. For no errors ara the obse
ranges uniformly within the predicted ranges; "rough sontrol use" 1is .
perhapa the most satisfactory in this regpect. Among the leass satisfac-
tory items in terms of range are "poor timing" and "too fast." "Fena

lﬁo partiocular importanoe can be attached to single ingtantes im
which the cbaserved range falls cutside the predicted range, especially in
view of the series of approximstions which this criterion Iinvolves. on
the other hand, the criterion may be regarded in a sense as "leniemt,"
gincs it roquiraa only that the range of the observed middle 6% be no
greater than that of the theoretical 9%, ,
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end its median frequency was never great; the range of ratings, however,
was usually within chance expectations.

Table 12, showing the errors in Section 2, offers a better basis
for comparing items, Twelve turns are rated in this section, and the
errore ere more uniformly applicable, Five errors are marked by nine
or more inspectors on every maneuver: - "glips," "gkids," "too little
rudder," "degree of bank verles," and "nose Ianders. Other errors
frequently marked are "too much rudder," "too much aileron,® "nose high,"
and “nose low,” Items quite reatricted in use are "walks rudder,” "all-
erons early," "ailerons late," "elevator sarly,”™ and "elevator lste,"
The manual for the use of Form ACA 342Z suggested that "rudder eariy" be
used in preference to "alleron late,” and "rudder late" in preference to
Pallieron eurly" in most ingtances. There were no specisl instructlons
reatricting the use of other items,

One error in Section 2 ie conapicuous for its wide range of mark-
inga: "degree of tank varies." A speclal explanation for this situa-
tion mey be found in the menmal, which states that this error sheuld be
marked if the "hark varles more than 5° from requirements of maneuver.®
It is possible that more uriform results would have been achieved if
the imstructions hed not departed so far from the non-technical inter-
pretation of the phrase "degree of bank varles,"l2

6. Ingpector Differenceg. The data may be examined in a different
way by observing evidenee of conslstent differences in the way the in-
spectors mark the formes. Perhaps the most striking evidence 1s seen in.
Table 13, which showe the porcentsge of men rated by each inspector who
were indicated as showing "perfect execution™ of esch maneuver., Three
inspectors (J, X, end L) never marked this item. Two other inspectors
(E and Q) markei it at lesst once for every mazneuver, and one other 1n-
speetor (F) marked it for all msneuvers but ons., It appears very likely
that standards for "perfect exscution® were not the seme for sll instruc~
tors,

s

Inspactor differsaces also become marked when markings of specifie

T . errors are consldesred. Table 14 furnishkes a rovgh comparison of inspes-

“tors by showing the mumber of maneuvers on which sn inspector marked &
given errcr at lesst once. Inspector A, for example, used the iltem “too
fast® at leanst once on 2ach of the 12 muneuvers in Section 1, Inspector
F,\on the other hand, marked this ervur on only 2 of the 12 maneuvers,
Tha\data are not completa]v compareble for all inspectors, of coures,

e the lngpectors flew with different murbers of students. Some
con iatent differences in pattern of marking esppesr obvlous, however,

l?Exnmination of photogrephic recordz in another part of this study
has showm thet few students attained the apecified bank in the turn ma-
neuvers. Thers is aleo an indicztion in another part of the study that
soms 1nstructors, at lesst, wers murking 1n torme of fluctugtions in bank
rather than failure to raintein £ speesified bank,
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Inspectors A4 B G D B F 4G H J X
Jumber of Coges D 2% S S OA 10 31T 178
1., Text 5 16 12 21 88 60 58 6 - = =
2. Teke-off a 24 2 8B 61 80 4B e = = =
3. Straight and Levsl 322 12 2 6l 5009 e o « =
&, S Turms - 4 = = 39 20 % - = - =
6, 2-Pank 8 o = e e I W 21 e - - =
7.. Str, C1, & Recovary - 8 - 2470 39 - - = -
8, 90° G1, Tr. R 159 Bank o o = e I W LS . e = -
9, 81, Tr, L 15° Benk - a = = 43 0 52 = e - =
16, 90° C1, Tr. R 45° Bank - = e m 30 % - e - -
1., 90° C1. Pr. L 45° Bank o = 2 9w 24 60 45 - - &
12, Turn L 159 Bank - 4 = = 54 50 52 o = - =
33, 90° Turn R 15° Bank - = 2 2 4L 20 6l +~ = - =
L4. 180° Turn L 450 Bank 1 o = = 49 BD 55 = = = =
13, 180° Turm R 45° Bank - A = = 49 W 6l = - - -
16, %%0° Steep Tr. L 60O Papk =~ « 2 = 9 30 45 - « = =
17. 360° Steep Tr, R60° Bark « = « = 15 30 42 - - - -~
17a. Series of Turna . ™ Y S
18, Horml Power-off Stall 312 « 2 27 M 39 - = - =
13, rorm-d 814p - 16 2 - 2, 80 55 = & = =
21, . Glide & Rocavury v 24, 2 = 6 W 2 = = e =
22, u1. Tr. R 153 Pank 3 A = = 859 T LE - = = =
23- W al. Trnblﬁ Bank &= A 2 - 63 EQ 55 - - - -
26, Ciroular Approach e = = = 51 60 B =~ ‘= o a
27, Preclsion Lending - =+ = = 8] 60 K2 o & = =
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T OTE DA INSPENTOR WHE
AS SMCHING WPRRFLCT LYELUTIONT OF EACH MANEUVER

TPE TUNZICATED
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R D A
b
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wr. e
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o t%‘ le;

especially in Section 2 where the 12 maneuvers are morse directly compar- ..
able than are the 12 maneuvers in Section 1, Imnspector A, for example, /f
did not use the items *rudder early," "rudder late," "elevator early,”

or "elevator late" at all, whereas Imspector B narkad these four itell/
on almost every mansuver, It may be further noted that whereas 8
spectors marked "slips" and "skida" on every turn maneuver, Inspector, F
did not mark "alipa" at all, although he marked "skids" on 11 of the
maneuvers, Clear differencel -are algo seen in the marking of the 1t4ua
"too much alleron” and "too little aileron."” Some of these inconsiaten~
oies may be dus to the feot that the form provides more than one item to
sover a general error. Not all the inconeistencies, however, can be ex-
plained on this basia. : .

7. Total Error Scors. The number of errors on each ACA 3322 sheet
were added to yield a "total error score." Ths distribution of these
ascores is shown in Table 15, along with the means and standard deviations
for first and second flighta of each inspéctor. The means range from 21.6



" TABIE 14
RECORDED EACH ERROR AT LEAST ORCE

NUMBER OF MAREUVERS ON WHICH EACH INSPECTDR
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GFOR, BY FLIGHT:

DISTRIBUTION OF TOTAL ERRORS 9Y S¥ivG, BY IHS
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®leans and slgmae are calenlated from raw scores,

than those given elsewhere in this

luded from records later found to be Incomplete,

nspectors A and B are larger

&

*#Tha mmber of oases
report, because data were
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for the second flights of Inspector E; to 96.0 for the firat flights

of Inepector Ly. Differences in the variability of the scores are also
obvioua, This may be substantlated statistlcally by the use of Bart-
lett's test of homogeneity of verisnce, The hypothesls of homogenelty
of variance may be rejected below the 1% level of confidence,

Correlstions between total error scores on firast and second flights
of paired inspectors are shown in Table 16, (This table reproduces, for .
ease of comparison, the corresponding correlations for over-all grades
and ‘mean maneuver grsdes, from Tables 4 and 8,) The correlations for
the total error scores range from -.13 (N = 5) to ,74 (N = 8). The
median correlation is .49. These figures indicate that pairs of inspec-
tors agree moderately well in assigning more errors to some individuals
than to others. The totel errcr score shows little promise for large-
scale studles involving many inspectors in view of the extreme inapector
differences.

TABIE 16

CORRELATIONS BETWEEN CORRESPORDING 3427 MEASURES IN
"FIRST AND SECOND FLIGITS, BY PAIRED INSPECTORS

Inspectors Total Over-all Mean Men,
Flight I  Flight 11 N Errors Grade Grade
A B 15 « 04 - 027
‘B A. ' 10 l59 hd 053
C D 28 4B Y .69
D v - 29 50 57 =51
Ey A> 7 .06 o 14 »30
Az Ey 5 =-,13 016 , .66
E G 12 57 230 - 22
. G Eq 11 23 .35 -03
i
H F G 5 073 . 037 .77
'-G F 5 .18 11 <35
]
i J 9 05 <57 .65 .
f‘ H 8 T4 24 .88
K L 9 .50 66 40
L ' K 9 550 027 ’v58

Median Correlation .49 .32 .52

wd
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It 18 quite evident from the analyels presented in this report
that there are marked differences among inspectors in the as=zignment
of grades for check flights, Discrepancies sre found for over-all
gradea, for maneuver grades, and for the number and type of errors ob-
served, OSome of these discrepancies ere undoubtedly due to arbigvities
of the form or of the Iinatructions for 1ts uge., It 1s not the purpoas
of this discussion, however, to pr0posa revisions of the form bu} to
conglder the general implieanians for the training of lnspectors and
Instructors.

- Phe problem of gettiné inspestors to obgerve and judge the check
flights in an equivalent and competent manner is very important since
the recommendatlon of the inspector is the most widely used measure of
the adequacy of the student in handling the primary flight course, Many
of the dlfferences between irspactors might be overcome by careful train-
ing of inspectors in the art of assigning grades ani recording observa-
tions. In this comnection, it would be essentlal to indicate to lnspec-
tors that they avold assligning "favorite™ grades indiscriminately; that
they uze a wide range of gradses when necessary; that they do not allow -
thelr Judgments to be colored by trivial incldents occurrirg during
£light; and above all, that they malntsin uniformity of standards,

The need for uniformity of standards applies also to the oserva-
tion and recording of specific errors, and for this purpose a sirlet
adherence to the .rules for the use of any rating form is imperative.

A period of training should be useful in showing instructors whether
they are interpreting the instructiona correctly.

Study of the rate ‘of cccurrence of apecific types of errors in
Form ACA 3427 reveals information that may be valuable for imstructors,
The faot that certain eérrors are marked quite frequently by inspectors
may be tzken as pertinent evidence of inadequate iralning on these as-
pects of performance, possibly because too much emphasis has been pl-
on certain "traditional®™ errors to the neglect of others which are ..
mere important in the oparation of modern alreraft, Meny maneuver erxm«
which show a high rate of cccurrence csn be found in Tebles 11 and '

For example, in "S turns" end in "2-benk 8's," the errors "poor pabtorn"
and "poor planning" are resported for about half the students ty th®
"average" inspector. In general, errors in which the median percentage

.48 above 50 on speciflc maneuvers might well be called to the atfention

of the inatructors. ;
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APPENDIX & - \

MANUAL FOR THE USE OF CAA PILOT
FLIGHT TEST REPORT AND FLIGHT
INSTRUCTOR'S RECOMMENDATION

PILOT FLIGHT TEST REPORT AND FLIGHT
INSTRUCTOR'S RECOMMENDATION (FORM

ACA 3422)
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Fopy AR 3025 34 e Ly v deeaite e oy Jirrsnan ol the tedtnecs
w1 their H{-.vmt,T%asawwmfﬁ~T:'ulu;?ﬂﬂ.ﬂlﬁmemmﬂLﬁﬂswf
qUaNaG, snd the cheractvlepds . o $00 Spplrneia pooticaw s are fo ba

notad on Fopa ALY WP b Vlclmotzg 7o s wdetia Y lans with e 72 sof
lead pencdl.

\.

Segtionm 1 sad 2 2.0 Fibn v e cgnee o) §40 trainoe on individ-

moeuvery fn the PGt biot sl ar. o 3o S1iied ont abdle in TIADY .

Tha forn is uselersz for a"c1“'!*f~ Qresns 4 SN 1Y $0Ted out from LOMIT
after the fA4ght. "he erro:a 13rte? on centirng 1 oand 3. vespactivaly, wrs
thoga whlch ere cowron to the =aopity of ths merncers tisted undur these
eectlons, Howazir, all of U a'vers 19%ely to oesur in the mnneuvers havws
not heen idsted thorefore. the rrzilrs of i Tare for sech usneuver may
rot, svd prebably will pnt, dsovysiae "o~~1 4-1r G2 perfurmanss of any
civen manmuvar,

~

Urrora mot drdlagtned Lo cus plevs, noowvor, 09 providad for fm anciher
s&otion, possiblv undsy arotuasr i-ome . A aomplets daseription of the trainca’s

perforsanca is thorefors sacared whzn tio fora ar u whole 49 ccompletszd in

,aceorienes with the instructinms yirem 4a this srrval . Aa omlysie ol tha
form will provide all of the informiticn posfed to svaluata the Sreirsa's

performnce, even though detrils spupecs to be lecldng 11 poting errors on

individuel mnauvaraa ‘

The errors listed for Seghicy n;ﬁgydw& are to be marked rzgerdless of
how alight thoe-ercor iz, or how inf;eqzsn,fv it i3 olgsrwed, If the srrnr
i3 st all notiscabdble to tho clsel wilot #£ 12 Lo ba rarked, Frequency and
degres of snch errora are providad fcr in Dazticns A and 4.

Your genzral improssibn of thrs figlt porfeymmnce of the tywinee on
the teet flight iz to be izdi<at=d Jgmmediataly after the copplgtion of
by £4liing 1u Sgctiors 3, . 4, and 1) on the reveras
gide of the form. Your gentxnﬁ impresalon of the treinea's perscnal quel-
~ ificaticns as a pllot are to bo noted o the srcess provided in Seotjina 6

j}%}ﬂ inclusive,

Y Throughcut Form ACA 2427, mavk tho Lieme in ﬁerms cf the trainsatis ner-
r e and on the tapnizs of your olrmsryatiorns during the flight test. Do

Rets howevor, arrive at the oyercall greds for %m,mmﬁamum_@
plvea the pumber

Nelther ashould the over-all grads be an evoraege of the gradaa given 1nd1vi-

dual mansuvers., The over-all gradea ropresents your genersl ratlng of the

traines's over-all performance, abllity. and personal qualificutions.

The grade on each maneuver should ba made independently of your mark-
ing of the form, since nobody 1is abmolutely certsin just what all of the
charactariltioa of a good pilot are at any given stago in hia ining.

[TV IS

™
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The only time that your grade for a mansuver need necessarily be |
related to the way you marked the form is in the case when the blank
"Psrfoct Emution" is fillod in, If tha treinee’s’ mmrt.ion is perfect,

Follouwing is a list of Gefinitions of all of the errors which can be
marked in Sgotions ) and 2, and further definltions and directions for

£i11ing in Sections 3 to 11, on the back of the sheset. Meke certain that

you understand these definitlons and that the form 1s marked 1n terms of
these definitions,

You my not agree wiil. cartain of there definitione. Different in-
spectors or instructora often use the same term in different ways, all
of which may be essentially eorrsct., Lowevar, insofar ae this form is
conoerned, 1t is extresely fmportant tlat the given defipltions he fol-
loged. Since the specific performencas and characteristics of groupa .
of pllots ers belng studied on the tusis of reports of a mumber of in-
spectors using Form ACA 3427 experimentally, it 1s absolutely necessary
that different inspactors are all "tallking the sahbe langusge.”
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DEFINITION OF TERNS ON FORM ACA 342Z

5 H;,“f:-

o .

The definition of these terms, from mnpeuver to mansuver, (to which

they are applicable) should be constant unless specificelly desigmated ¥
otherwise. All specified limits are sst up for planes with cruieing. vy
speeds of 60-90 n.p.h, i Tl
. - ,;._wg‘a.;‘
. e
Perfegt Execution: No noticeable errors whatsosver in execution of manouver. >
’ Performance marite grade of 100%. =
i
loo Fast: Airepeed more ithen 5 m,p.h. above optimm for mnouvqr,n %
oo Slows Alrspesl more than 3 m.p.h. below optimum for maneuver . & H
Altitude Seleotion Foop: Ireinse begins masouver at altitude other than A
that specifled by the requirements of the maneu- T
ver, or by the inspector. ) e
Ares Selection Poors 1. 1In mareuvers walch require ground course te be ;
followed, the landmarks selected not in accordance e
v ‘with the requirements of the maneuver. - ok
: \ L
2. Terrain o%3r which maneuver performed unsuitable, RSy
8.g., No emerganoy landing areas within gliding dis-
, t.ance during porformnce of 8's, ‘

3. Fiying Iwioc an avea alresdy congested or in usa.

i 4. Wexlivg, tiking-eff or landing towards a congested
Carea, or tekisg-off or landing against the traffic tee.

Patterp Pogxs Plame warica iros pi- - i d pattern for gpy ream o .o,
. faileras of trairar o Swiow 8sgquonce, lack of coordimsvion . e
ov othsr ervore in & utrollins plene, fallure te plen sheed, St
= imsceguats Jrift allowdnes, etc, This definition includes
\ | pooy taxd pattern and deviations from any pattern demanded ..;‘,,)gr_’
.- by preslalon munogTsTa, T
S3pgs Plane slip: perceptibly durlny asy yart of the menouver. HOTE) HE
S8light momencery eliza Jvs to huffetlipg by rouzh slr should he 952
overlonked, “‘“‘?
Skides :"ls;‘,ne skido eotioertiy Loadlry auy poit of the mneuver, ROTE : u
51ight momentayy alic: oo T bufTerins by Tough air should be
- ovarlookad : : :sf:
‘ Rough Qoptro: ayr 2. Twalves fuuver enaneelsd guther than "exerts pressura,” - %
13*”’:&* taxiing at improper speed. %

i
7
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G Ao oaeplives w0 7 e g e gy s Joavher me sty

::._L_ ’ :’!} Teodjee ver et 'Q.Lau

Ge o Teripir "nan® eorvirel, '

% Fers Coptrolss Traelnte cowvas sruiraie Cves ong sid9s B> the other, vapldly

o7 en? withowed eccorelimtiv . ETUE: A msrk on this jtam re-

7 qadrss thet a mart also te reds ondor fough Contrel Use

e since ferning cortiols is o tyoe of rough ocntrol uae.

I ;gwwy_gggggggnﬁgga however, rey ha ™rled without an entry

valng pede wader Yapa cordeolq.

A :

§§J JQng ffdort Thie 1tem 1 mexrked vhier the rwiisr only is roved rapidly

= freom z1le to eids {e.r., in stalls, “ala-offs, and steep

R torna) wiltbovt ragerd tn wroperly coordina ad control pres-

i BUraH, !

S Ovaxr Skeotnt 1. Tralnse laed2 loyoud 200 feob 2ending circle,

A . ' -

¥ . 2. Traires turns. vsronl feslired houding o ground course

B durlng exsoullen of moneuver.

o ‘ . .

v 3. Trairzo overaraole referonre polunt,

T

A Undar Shoghas 1. Tisipase fenda short of 200 foot lenuiu@ circlo.

L 2. Tralvees fpils to turn to deslred heading or ground

5 courss during swecntiorn of mencuver,

N B

‘L

. 3. Trainoe under shoote reference polnt,

™o

:—, Boss Ysrinble: Nooe of plans verloes ivom slde to eide or up and down other

e then in aceordance with the regquirewents of the maneuver

N during covrss of 1ts exeoutlon,

£

e Ponr Plapning: Executlor poor due.to fzilure to plan shead. Feor plann

Lt K may result In fallure to fo9llow a suaslifle grovnmd patt

.

L 7 in over shootirg a reference point, in ontering a manetrver

¥ . incorrectly, and say be the btasie-cauze fur fgfjggnﬁzég[,

2 : Over Shootg. ete, BROTE: If error 'f dun te lack of joo-

W : ordinstion of controls primrily, mxk _ggr ning rather
than Feor Planning. S

*  Poop Timing: Controls applied at wrong time during meneuver, or in lnoor-
roct sequence, resultivg in poor exscution of manauver or
. saries of smneuvera, ©.g., teck pressure released too aoson
e ‘ at stall, ruvdder prossure releasad too soon in recovering
from elip, eto. ' '
|}
t 1, Impropar coordinition of throttle with other con-
trols.

R . ’

e . . 2, FRough handling of throttls,

RN TR T

—_—
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S o S saetes dyousth and Jevsl FUS)

Ctailimar md fn:t el Tourewas, 000 3 efter ihe tralrce

Los comr

ﬂ‘ﬂi"'! in

trin the ‘wiﬁ BL 33
remmligad fox th's #0140

b bhe me A ﬁE.T?.J £ %&.M tha
geiil iifﬂwﬁit"*'*’immﬁﬁ the inspector ghould
.ok ke brelpes w111 neo ba
Faocazor U amghowt, bhe raraindnx

"3 (%)

A B £ gk,

Foor Altitda Dortyone

S S

Zoor Abtituds Controls

Aay wnrlebion L 203t Ta groeton than 20 feet?> other
ithen warinticnn rallad far Ty tha vegulrementa of the
rououreT,  WOII: t'e‘gggg error 1a thet the ma-
nevwer 1s enbave] nt 'z wrong Altituds, do not mark
tids 45en, This uiyer 1o deelt with under the iter

AMAke deianiion. Beer.
1, Tlans in in Liroreoper attltule for mneuver, auch
gz c“imli:h s boe grant, varies, ncse too bigh,

or ton lom et &%el}, st

2, Veriations frum dasizveted tank of grsater then
89 during maacurers requiring bank, or flylng with
wing low in sztrmizkt couwrsoe mansuvsr,

3. Improper =lrvalor centrol while taxling,

Failure %o mtulzi ecnstent direction during

Eoor Dirscticnal Centrols i
surelzht courgs wanouvers, cr proper rate of
turn duripog twr,

SECTION 2.

- Perfegt Execution: Ye noticeable errors vhatsosver 'in executlon of manouvsr.

Parformence merits cver-all grade of 190%.

Bl.pgt Flans slips peroeptibly during any part of the maneuver. KOTE:
: S1light momentary plips due to buffeting by rough air should be

overlockod,

Skidgr Flane skids perceptihly during any part of the maneuver. NOTE:
S1ight momentary skide due to buffeting by rough air should be

-overlooked,

Budder Jaxly: 1. Leads with rudder or, ' i
2, Applies rudder too soon in control sequencs,

Rudder Jai#s 1. "Drags® rudder or,

158xcert 1n steep turns wheco variations of 50 feet are permissible.

o e dw

i v #p



2. Avpplies rudder too late i control segquence, ’
Ioo ¥uch Ruddexs FPudder pressure grecter than nééeaaary fort
., Coordiration with mileron;
. 2, the r;quiremanta of the maneuver,
Wl' Rudder preasurs leas than necessary for:
| 1. C:oord.*»’.nation with allerony \
" 2. the requirementa of the mansuver.

¥alke Rudders Rudder only is moved rapidly from aide to.side without co-
ordination with other conmtrols,

rml 1. Leads withk aileron or,

2, epplies ailsrem teo socm in eontrol maquencs,

Allerona lates 1. "DIrugs® allerom or,

2, appliss alloron too late 1n control sequence, NOTE; In
- &23t elemsntary turning maneuvera, sincs the rudder is primar-
; iy an auxilinry comtrol, it should be coordimated with

the ailaron., Therefors, unlese the tendency to lead with

tha allerom is merled, Rydder Iate rather than

Allerep Farl
ghould te recordad {or Bugder Farly rather than Alleron Let

This would not necesmarlly hold for more advanced maneuve:.
. in whick applications of pressurea mst be coordinated witl
the attitule of the plane during execution of a maneuvsr,

e.g., in slow rolls or vertical reverazss,

Zog Much Mleron: Alleyon pressuie wora than that requirsd tc execute i
manauver properly, o,g., individual who banks steeply
through uze of excessive allaron pressure or who mall "
pressure too long, rather than by meintaining corrset prs.
suraes the corract length of tima.

wm: Alleron pressure imsufficient to execute maneurer
rsoperly, or hald inguffisieant length of time

Elswator Farlys foor timing of salevator contrel, rasulting in application
K ol alevator too aoun in control asguenca,

Elevator Iate: Toor timlng of eicwvator control, veenlting e eyplicstion
of alavator preszoora tos lats 1n control saqusce,

Too Much Elevetors #.cas.ivs Dot prsaders on conitrol shicl n terae ofy
T daulre enla o ranauver org
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FRGHEAON & AL R B AL S VR B KRR Tk oot weink In terws ol
R }'aq"ﬁ,r:—.*l '::“u?ﬂ Sff merguty oF,
| o otcydTne Yow wlBY orher controls.
Degrea of Fenk Verlesg: UCunbseri-r o - "= % frez veguirasents of maneousse.
Noga High: Hosa ‘oo hizh (in relstion to horizon) during eny pert of maneuver,
Hope logt Kooe ten-low {ir pelstirn te horisen) during any part of menasurar,

Noze Wandersy Hoce waries fron onorzci dicdlig or not hald steady in reletion
to horixon 4n accordance with the requirosmonts of the maneuver,

Entry_and Recovery Argms Merk this ltem Lf elthser entry or recovery to m-

ety Jancy sneoth,

Tha ssetions on the teck of ths form are to b filled
out after the sonnlat.on of the test flight, on the hasis
ef tha ovar-all imprsnsions grired during the flight test.
In Sgotiong 2, 4.5, end 11 the flight perfermance of the
treines 1o to be iladicsted, In Jectiops 6 to )0 the gen-
eral lirraasion of the trailres’s perscnal' qualifications

29 g pllot are to Le notad.

SRCTION 3, Genoerel Exdeutlon,

In this escilon you ers %o record your ovsr-all impression of the trainece's
gpecific flying habite In tho execulion of turn marsuvers, The items are sell-
explanatory. Eut NOTE: ' |

1. ¥ark (a) how frequently the chiractsrlatic was obasrved, in terms of “Rever,”
"Ocecasionally," ard "Constantiy,® and also {b) the degree to which it ie
present, in terms of "5lightly," or "Extremely." Thus, two marks should

- be pade following every itom excapt In cnsss where "Nevar" is marked.

ate th rfo é on risht hand meneuvers and left hand mmneuvera

geparetely. Trainees frequently differ {m their abllity to executs ma-
peuvers to the right, and to the 1loft, as well ap in the type of errors
mde.

SECTION 4. Generzl Flying Habits,

The items in this sesction are marked similarly to the items-in Sestion 3.
Agsin, unless "Never" is checked, two marks are mede following each item; ome
indicating how fregquently the characteristic was observed, tl.. other the degres
" to which i% was present. :

h
.

Although in genersl the items are self-explanstory, note the following
pointas

L.
.
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A

3,

aolocts n pattern o, g., seloction of pylon for elemefitary eighte, land-
marks for series of turna) which 1s adapted to the area in whioh the
maneuver is belng performed, or whether or mot he adaepts his pattern

to the erea aveilable,

Refers to whather or nut the trainee

adapts his anproaoh to the char;cterintics of the area involved, e.g.;
in entering the congested traffic pattern, in approach to emergency
landings away from the field, etc,

- Good "subconsclous coordina-
tiun' danotea the abdlity to coordina te properly whon the atteniion is
directed ocutside of the plane, and zway from the contrel pressuras as
such, aa in 8!g, spirals, procision landings, and emargencies,

b - mac i g"1 CGood "suboonpoious reactiont
donotol the ability to react rapiﬁlv and "sutomatically" to ths require-
ments of emergencies, or in making corrections for rouzh sir, bounce

~ lendings, ete,

5. Ussp Controls bw Trial erd Error: This pefers to the trailnee who is gen-
erally uncoordinated, and who apnarently applies first one control and
then the other untlil the desirsd vesults are obtained,

SECTIOR 5. Control Usa.

ark the one or more blanks ahich best deacrita the way the trainee
handlea the contrels.

SECTIOR 6. Reactions.

" Mark the one or more blanizs whirh best deucribe t.i way the treines
reacts to the flight sltuatien,

SECTIOR 7. Julgment.
Mark the one or more blanks which bagt doacéiba the trainoe's judgment.

: ¥aks entries under thess seoticns only if the charace
teristics are noted. :

SECTIOR 11. Rate ths tralnecs on the genoral characterlptice included in this
section. ' ‘ .



APPENDIX A2

FILOT FLIGHT #3557 EYFORT AND FLIGHY INSTHRUCTORYS

SECCADTNLATION (FO3IM ACA 3422}
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airplene throughout this entire

ABOYE AVERAGE (85-30v
BELOW AVERAGE (70-80%
UNSATISFACTORY (0-70)

AVERAGE (80-85)

ENTER OYER-ALL GRADE [N PERCENTAGE
EXCELLENT (90-100)

WASHINGTOR
PILOT FLIGHT TEST REPOQRT AND FLIGHT {NSTRUCTOR'S RECOMMENDATION

UNITED STATES OF AMERICA

OEPARTEENT OF CORNNEIRCE
CIVIL AFROHAUTICS ADMINITRATION
¥

FLIGHT EXAMINER'S AFFADAVIT

LNAPECTOR

WITHOUT FURTHER FLIGHT TEST. | HAVE ACCEPTED

THE RECOMMERDATION OF THE EXAMINER.
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FERCENTACY OF CASES dan7ED BY EACH INSPECTOR WITH
FAITICULSR ERROR ON MURN ACA 3427
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Insvpecior A B G D E F

N ¥t 25 57 g 4 10
Too Fast 62 €8 21 26 5§ 2
Too Slow 5 16 0« 5 =& =
Altitude Salbction Poor S = - - - =
Area Selectlon Poor - = 2 4 - n
Pattern Poor 3 8 42 25 2 %
S 11p’ - B al (-] - -
Skids - - - - - -

Rough Control
Fans Controls
Walks Rudder

Tlac

vﬁ’-;.,. "

' TAXI {Aaneuver .}

Pe}contaga of Cases Marked by Bach
Inspector with Particular Error

Overshoots - . - - -
Underaboots - B G 2 - -
Nose Variable - - - . - -
Poor Planning . : 9 A 2 -
Poor Timing = P4 - .
oor Throttle lze 3% 28 ARY s
sOoy friumdng 3 - - - - -
Poor Altitude Conticl : . - - =
FPoor #ttitudu Control 3 - = w - -
Pocr ﬁ%recticnal Tertrel A% & = v . -

?
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Toa Faast

Too Siow f ) ,
41titude Selectlorn Pacr
Avea Selection Poor
Pattern Poor

Slips

Skids

Rough Control Ueze ‘
Fene Controls

Walks Rudder
Overshoots
Undershoots

Nose Variable
qur-Pianning

Poor Timing

Poor Throttles Use

Poor Trimming

Poor Alti#ude Control
Poor Attitnde Contiol

TLED=080 Ldane tyrpe 73

A

3t

Rl

#

Poor Directional Comtrol 62

.
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LS
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49

1

57

22

16

28
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A

10

Persentage of fiezsn Jerkad by Each “
Inspeotor with Fartlcular Lrror
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29

53

12

35

17
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35
18
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Inapector

Too Fast
Too Slow

STRAIGHT AND LEVEL (Maneuver 3)
Percentage of Cases Merked by E=ch
Inspector with Particular Error
A B G D E F
3 25 57 57 QL 10

§
|
]
ny
%]
]

Altitude Selecticn Poor 32 = 2 - - ™~

Area Selection Poor

Pattern Poor
Slips
Skids
Rough Control Tss
Fane Controls
Walks Rudder
Overshoots
Underahcots
Nose Variabls
Poor Planning
- oor Timing
oor Throttie Uszo
yor Triwming

PoornAltitude Control
Poor Attltude Cenlzel

5 40 19 4 - =
3 % 4 4 - =
3 6. - 9 - -
3 L 11 53 = 20
3 . - - = e
- = 2 - - .
4028 21 1 2 -
z - - - - -
= 2L - s w
g 4L 25 19 g -
& 4 3% AD 5 1w
1T 28 14 51 10 20
2 2 12 v 10

Poor Directional Coutrel 51 24 14 42 1% 20
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- Inzpecter

N

Too Fast
Too Slow

Pereentage of Casos NMarked by Each
Irspactor wlth Particular Frror

Altitude Selaotion Porr
Area Selection Poor

Pathtcrn Poor
slips

Skids

Z2ongh Comtrel
Fane Cont;ala
Ralks Eudder
. Overshoots

Tniarchoots .
Hoae Varlable

Foor Planning

Poor Timing
Poor Throttle

Poor Trimming
Poor Altitude
" Poor Attitude

hi{:1.]

Use

Control
Control

Poor Directional Control

~52-

3 TURYS {Mznayver <)
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17
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17
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18
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29
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17
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35
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Parcentage of Cuses Marked by Fach

2-BANK 8 (¥aneuver 6)

Inspector with Farticular Error

inspector
N

Toc Fast

Too Slow

Altituds Selection iFoor
Area Selection Poor

[l

Patterm Poor
Slips
Skias
Rough Control Use
Fans Controle
Walks Rudder
Overshocts
‘Undershoots:
Nose Varisble
Poor Flanning ’
“oor Timing

oor Throttle Use
Poor Trimming
Poor Altitude Control

Poor Attitude Conticl
Poor Directioral Coutrol

25

57

68
53
33
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Voo Slow

Lititude Bslyrticon Fasp
Lreg 5’ ection Toor

Jattarn Poor

iough Conbrol Uea
fupe Centrols
Telks Rudder
Jvarshcots
Indarshecots

Neao Variasbhle
Foor Flanning

Poor Timing
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Peor Attitude Control
Taoe Directional Control
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90 CLIMB TURN RIGHT 15° BANK (Maneuver 8)
[ ]
Percentage of Cases Marked by Each

Inspector with Particular Frror

Inspector A B G
.| 37 25 57
Slipa 50 48 61
Skids 2% 23
Rudder Early > 8 2
Rudder late - 20 28
Too Much Rudder 3 4 11
Teo Little Budder 1 24 56
-Halke Rudder = = -
Ailerona Early = - »
Allercns Lete = - ~
Too Mush Alleron - 8 9
Too Little Allaren = = 7
Elevetor Early ~ 12 @
Elevator Late 8 5
Too ¥uch Elsvetcr 340 Ei
foo Littls Blavator - 2 23
.Dqgrae of Bank Veriwsa 70 8L A,
Nose High a5 240 11

Hom_}\;ﬂw 45 32 2
Hose : ndars - g 4
Entry &\Rscu Abruapt - - -

O ~3

E
41

17

\h

&3
-~ N

-3

16

B 0w

¥4

17

76
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22
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61
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Pereeuntage of Casas Marked by rach

svaraeker

i

L3 B

kids
Buider Exmly
frlder Lele
Tos dueh Fudler
Toon Littls Ruddar

‘Walks Rudder

Flievone Sarly
Adlerran lete

Tyo #ach Alleron

Too Littles Allsron
Elevator Early
Elewtor Late

Too Yush Elevator
Ton Tittle Flevator
Cerrae of Bank Variecs

Neso High

Foee Low
Hase Fanders
Yutry & Ree, Abrupt

Jaapsetor zith Psrticular Error

a0
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n e
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14
23
K1/
16

LY RS

i

35

24

18

1€

1w

o - P
T s

- g :
6 4
- 8
17 5
22 8.
8 R
1 .o
% 8
és 58 ~
( 6 }._7
e e i;



. -85
900 CLIMB TURN RIGHT 45° BANK (Maneuver 10) :
Percentage of Cases Marked by Each 1}
Inspector with Partioular Error 5
Inspector A B ¢ D E F GG H J £k L
§ ' 3 25 57 ST 4 10 33 17 17 18 2%
Slips 59 7 42 0 .3 - 33 65 59 28 &3 ";_;-l-.
Skide | A 3@ 23 18 - 2.3 = 35 5 1
Rudder Barly = 8 4 IS = - 3 - 6 6 g -
Rudder Late - 4 s 2 - 3 35 4 17 42
Too Much Rudder 3 8 - 110 « 21 - 35 2 4
Too Little Rudder 1A W 1~ BT A ¢ & 47 3% 1 A
Welks Rudder - - 2 , > = - = e =
41lerons Farly - » » - - 6 - 6 = 33 :
Ailei'ons Late ] = - = - - 6 b = = ar
Too Much Ailevon . 2 ? SR 4 g 6 12 6 8 ::;
Too Little Alicror Rt . 6 12 2 & 4
Blevator Early P Y S S T
Elevator Late S - - o = 6 6 - "
Too Much Elawstor - - % P S - 3 29 53 6 Lo E
Yoo Little %i-vater Sose T . & 12 4T 8 :
Degres oi Haud Yerias DU PAR £ 7 - M 24 53 &y & b
Hose High SN AR R S « R4 29 539 22 5B
_Fove Low TEA PR 5 = iR o 18 39 .
" Nose Wendor s 50wy &man k4, 2 6 22 42
Entry g‘ Reg. Abapab 1 Ty 2 5 - oh 12 . 2201

3
[
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+
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i
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Shide : Al
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Prijor Lale =

Toe Much Rudder 3
Poc Tittls Rudder 5

Halks Judder - -
Ailarons Early -
~ilerons Late : -

Tor ¥uch Alleron

" Tan Little Allarom =

Tlevator RBarly -
Elevator Iato @
Too Bueh Elgvator >
Tco Little Elevetor =
Degres of Bank Variec &b
Hope High 41
Woge Low . 8L
Kose Wanders 5
Zatry & Rec. Abrupt © 8
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90C TURN LEFT 15° EANK (Maneuver 12)

Percentage of Cases Marked by Each
Inspector with Particular LError

Inepector 5 B © 10D E F
N 37 =5 87 57 4 10
Slips B 2 33 2 -
Skids o3 32 6L 7T 10
Ruddsr Early = 16 7 > 5 -
Rudder late = 4 1 3 2 =
Too ¥uch Ruddsr 5 1z 1L 40 = 10
Teo Little Ruddsr 3 20 &5 49 2 0
Walka Ruddsr = = " 5 =
Allerons Early - “ ~ - -
Allerons lats : = o w - - s
Too Much Alleroyn - 12 1 A - X"
" Too Little Aflercn - A o 2 = 10
. Elewmtor Bxrly i - 3 2 =
Elewator Latoe ' = 4 - - -

Too Muck Elavstor Y A L 1 ]

Too Littla Elevator H - 14 2
Degmes of Pen¥ Yeirlics 70 B SR e -
Kcse High ' 2 on 44 2 -
&&}m y RN - & CHNE- S ¢
Hosze gndere - - 1% 11 P %

Entry &\ Boe, stiugi - 5 - - =
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17

18
18

29
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0¥ PURA NIZHY F57 PR Raperer Py

Parseniage of (Casea Xarked by Bach
Inspsctor with Perticular Frror

E
- L

g

LTI LUSL

N

JF .

T g R
P

W en e e
S

oepeator 4 ® ¢ T T F & 1
W ) 3728 5r 57 i3 10 330 AT
Ciips A% 3 3% 20 - 15 M
3kxids &2 w2k e 6
Kuddaer Early. ’ - " 2 o
Ruddsy Lgtel ‘ - 2 - 24
Too Buch Rudder 1 - =
Tao Little Rudder 5 20 B 59
Talka Rudder ! - . L - -~ 6
tilerors Farly - = - - 3 -
17eréne Late - - . - 3 -
Too Much Alleron - & g - 3 6
Too Little Aileron 3 - 4 - 3 €
Plevator Farly . . - ~ P T3 -
Elevator Late - - 2 - -
" Toc Much Elevator - a2 1;'3 2 2
Tao Little Elevator - 4 1z 2 24
Dogirre of Bank Varies 70 8L L2 20 55
Fome High 49 3k 25 5 12
Ecea Low 8 g i 2 AL
Kose Fanders 3 - 5 5 18
Entry & Rec, Abrupt - 4 2 - 18

o7

22

22

Lo T « T « A8

17

21



Inspector
N

Slips
Skdds

Rudder Farly

Rudder lLete
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SERIES OF TURNS {Maneuver 17a)

Percentage of Cases Marked by Each
Inapector with Particular Error
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PORWARD SLIP (Maneuver 19)
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CIRCULAR APPROACH (Meneuver 26)
Percentage of Cases Marked by Each
Inspector with Particular Error
Inspector A B c D E F
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