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LETTER OF TRANOMITTAL
NATIONAL RESEARCH COUNCIL

2101 Constitution Avenue, Washington, D, C
Division of Anthropology and FPsychology

Committee on Selection and Tralning of Airoraft Pilots

August 22, 1946
Dr, Dean R, Brimhell
" Director of Researoh
Civil Aeronautics Administration
Room 3835, Commerce Building

Weshington 25, D, C.
Dear Dr, Brimhalls

Bakl.n, o P Ewart, auhnit.tod by the Committee on Selestion and Treining
of Alrcraft Pilots with the recommendation that it be included in the series
of Technical Reporte of the Division of Research, Civil Aercnautlcs Adlinia-
tration.

The report is another in the series growlng out of research conducted
at the Institute of Aviation Paychology through the cooperation of the
University of Tennessee, the State Bureau of Aeronautics, the Committee on
Seleotion and Training of Aircraft Pllots, and the Civil Aeronautics Admin-
lstration. The study is of particular interest im that it attaoks a problem
which 1s of great practical significance, namely, that of improving the ocon-
eistency of ratings of flight proficiency made by inspectors. The resulte
of the study do not solve this problem, but thbey lay the ground-work for
further investigations in this most important area,

Sincerely yours,

AL —

Morris S, Viteles, Chalirman

Cosmittes on Seleotion and

Training of Aireraft Pilots
M3Virm National Research Council
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EDITORIAL FOREWORD

Ome of the principal interests of the National Research Gounoil Com-
mittes on Selection end Training of Aireraft Pilots has been the develop=
ment and evaluation of criterlon measurea of flight proficlency, 1 tThe ;
present study represents another investigstion in this ares, lnvolving a
comparison between inspectors' observationa of certain oritical elements
of flight performance, as recorded on the Ohio State Flight Inventory,
and photographic records of f£light instruments by means of which the acou-
racy of the inspectors' observations can be determined.

The study ie 1lmited by the fact that only two inspectora were em- E
ployed, and because insufficient data for certain variables were available
to warrant as rigorous statistical treatment as would have been desirable.
However, despite the limitstions of this exploratory study, valusble infor- -
mation has been obtained which points the way towerds improving the Chlo R
State Flight Inventory as a practical field instrument for increasing the
consistency of inmspectors' assessments of flight proficileney,

e

The data for this study were collsoted in the course of research at i
the Institute of Aviation Psychology, University of Temnessee, Knoxville, -
Tennessee, under the supervision of Dr, R. Y. Walker, Director., Methods
of photographic analysis are largely the outgrowth of work done by K. 8.

Viteles, A, S. Thompson, and E. S. Ewart at the University of Pemnsylvania,
Philadelphia, Pennsylvania. The statlistical aralyslis was conducted and & -1,

IOthar studies are desoribed ir the following reportlt

Kelly, E. L.
Washlngton, D, C,s
Johnaon, H., B,, and Boota, M. L.

C,A -

nuh.mgton D. c.: CAA Division

of Reaeareh Report No. 21, October 1943 .
Viteles, M, S., and Thompson, 4. S, An_gualvsis of photographie reo- B
£ ergft pllo ¢e. Washington, D, C,: CAA Divislon of -

Research, Report BRo, 31, July 1944.

Edgerton, H. A,, a.nd Walker, R, I 1 dev 1 t f

Washington, D. C.r CAA Diviaion of Research, Report To. 1.7, July 1945,
'NRC Gonmittae on Seleotion an;l Training of Aircra.{‘t Pilotag M

. Washington D, C.: CAA Division of Re-
search, Report Nc. 51, November 1945.
Festinger, Laon, Kogu.n, L. 8., Odbert, H, S., and Wapner, Soymouro

a Waahington D. C: CAA Divia:lon ofResearch Re'port Ro. 58,
March 1946,
ngner, Seymour, Festinger, Laon and Ddbert H, 8, Qmm_g_:

. Faahington, D. C. CM Divisionnf Research | ~Report No. .
59, March 1946, .
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preliminary report prepared by Seymour Wapner and David Bakan at the
Statistical Office of the Committee, University of Rochester, Rochester,
New York. The final report was largely written by the Edlitorial Staff
of the Committee on Seleotion and Training of Alroraft Pillots, in partic-
ular, by E. 8. Ewart,
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SUNMMARY

Because of the faot that employment of the Ohio State Flight Inven-
tory placed a premium on accurate observation it appeared deairable to
determine the accuracy of the information recorded by check pllots on
the inventory by means of an experimental test. Opportunity for such an
inveatigation was afforded by the faot that motion-photographie records
were avallable in terms of which pertinent information as to the perform-
ance of the plane could be obtained for the same flights during which the
Ohio State Flight Inventory was filled out. Through comparison of the
performnance as recorded by the cheak pilot.on the Ohlo State Flight Inven-
tory (OSFI) with the performance as indicated by the photogrephic records,
a measure of the accuracy of the cbservation of the check pilot could be
obtained, It was considered that the reliabllity of the reading of the
photographic dats was sufficiently high to warrant the employment of
these records as a test of the aceuracy of the observations recorded. on
the inventory by the check pilot.

The data available for this analysis wers obtalned during the second
and third flight classes at the Institute of Aviation Psychology. EFach
flight class consisted of 28 student pllots, although dus to inadequacies
in the data information on both OSFI and ihe photographic .3cords are not
uvailable for all subjects for all comparisons. The check flights were
administered by two inspectors, Inspector A serving with the second flight
clese and Inspector B with the third, It was recognized that analysls of
data from only two check pilots would not permit broed gereralizations to
be made. However, in as much as cne of the men had a reputation for being
extremely competent it was felt that valuable insights into the matter of
accuracy of observation might be obtained. Check flights were administered
to each student at the 10th, 20th, 34th, and 35th hour of flight training.
Data from esoh thock flight wers treated individvally, The snalysis was
principally concerned with the accuracy of recording of information dn
five variables in the OFFI in terme of which the most direot comparisona
with the photographic records could be made, viz: average alrspeed, alr-
spaed verlation, eltitude wariation, 21lip, and skid.

In genersl, it was evident that of the five principsal varlables, ob-
servatlons ob average airspesd were the most acourately made by both inspee-
tors, tke correlaiions between OSFI and cemera recorda being generally high,
ard the percentage of discrepancles greater than the units in which the alr-
. gpesd Instrument was calibrated beilng generally low for both inaspectors.
Altitude variation and airspeed variation were scmewhat less accurately
observed. Rlgorous statisticel investigation of the accuracy of observa-
tiops on eslipning and ekldding could not be made due to the pauelty of
data and the nature of the distributions in terms of which these varisbles
w¥ere progented, Although general trends of agreement were evident for both
of these varigblee 1t 1s noteworthy that a number of marked slips and skids
were indlcated by the photographic records which wers not recorded by lnapec-
tora. In comparing the accuracy of the two inspectore it may be concluded
that although they differ in the accuracy of recording specifle types of

items, there appears no marked svperlority cf one Inspactor as compered
with the other, -
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It was concluded that wherees the lack of accuracy im the inapectors!
observations might not be considered neceessarily to render unreslisble the
over-all score desrived from the aggregste of OSFI items, the use of the
OSF1, routlnely administered, in collecting precise information on specifie
. elements of performance might be unwise unless specific Information were
available regarding the accuracy of observation of the inspectors or check
pllots administering the check flights and f11ling out the inventosry,



THE AGREFMENT BETWEEN INSPECTORS' OBSERVATIORNS AS RECORDED ON THE
OHIO STATE FLIGHT INVENTORY AND INSTRUMERT READIRGS
OBTAINED FRCM PHOTOGRAPHIC RECORDS

INTRCDUCTIOR

It haeg been recognized that one of the primary problems in the area
of aviation paychology is the sdequate assessment of flight competence and
flight proficiency. The value of many criteria of fliight performance Las
been decreesed dus to the fact that various aseessments, presumed to be
comparable, have not been made on the besis of comparable flight eituations.
In correcting thls eituation, the concept of the "standard flight,™ in which
all pilote who are to be compared are teated on the same serles of maneuvers,
flown in s prescribed sequence, and following explicitly stated procedures,
bas been developed.l The "standard flight" has besen used extensively in re-
search investigationa, and the prinoiple has found application in military
and clvillan flight testing,

Adequate assessment of flight performance demands, however, not only
standardization of the work sample on which the assessment is based, but
alsc standardizatlon of the procedures by which the elements of the sub-
Ject'!s performance on this gtandard work sample are observed and evaluated.
It was to insure complete and standardized observation of the ecritlcal as-
pects of flight performence during the administiration of check flights or
flight tests that the Ohic State Flight Inventory2 was ceveloped.

The Ohio State Flight Inventory consists of a serlea of check sheets,
each page of the inventory, i.e., each check sheet, belng devoted to e
single maneuver, On each "maneuver sheet" the c¢ritleal elements of the
mancuver in question are indicated, and apeces ars provided whereby the
check pllot, who administers the flighev test, records the subject's per-
formance on each critical element. The check pilot either checks certain
deseriptive terms indicative of the performares, or enters figures lndi-
cating performance in terms of the elament i questicn, e.g., aversge alr.
speed, smount of altitude variatlon, etc. A page from the Dhio State Flight
Inventory is presgented in Exhibit 1. The inventory ig filled out by the

1yiteles, M. S., and Thompson, A, S. The of standerd £11
t alvels of glrcpraft pilot verformance. Washing-
ton, D, C.1 CAA Division of Researsh, Report FNo, 15, Hay 1943,

%Por 2 full deseription of this inventory end 1ts development, see:

Edgerton, H. A., aad Walker, R. Y. Higt oV n the Chi
Stale Filght Inventory, Part I: Farly versions end bgsloc research. Wash-

ington, D. C.: CA2 Division of Research, Report No 47, July 1945. Almo:
NiC Committee on Selection ond Training of Alreraft Pllots. History and

development of the Ohlo 3tate Flight Ipventorv, Part I1I: Recent verslone
asd._current gpplications. Washingion, D, C.: CAA Divislon of Research,

Report No, 51, Hoveuber 124%5.
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obaok pilot, while in flight, during the sotual exscution of the mansuvers

in question, The various items in the inventory can then be assigned weights,
and a total soore for individual maneuvers and for the flight as a whole com~
puted, Scoree computed in this manner are dependent primarily upon the ascu-
racy of the check pilot's obmervation and are not influenced as markedly by
the evaluative standards which particular check pllote use in assessing
Wover-ell" performance as are over-all grades.J Such differences in evalu-
ative stendards were considered important factors in accounting for the
marked lack of agreement between the flight grades given by different check
pilots, instructors, and inspectors,

Because the employment of the Ohlio State Flight Inventory placed e
prenmium on accurate obeervation it appeared deelrable to determine thi accu-
racy of the information recorded on the imventory by the check pllots by
meana of an eyperimental test, Opportunity for such an investigation was
afforded by the fact that motion photographlc records were available, by
means of which pertinent informaticn as to the performance of the plane
could be obtained for the same flights during which the Ohio State Fllght
Inventory was fllled out .4 Through comparison of the performance as recorded
by the check pllot on the Ohio State Flight Inventory (OSFI) with the per-
formanoe as indicated by the photographic records, a measure of the accuracy
of the observation of the check pilot could be obtained.

1% should be recelled, of course,that in the comparison of the OSFI
entries with the photographic records the photographic record data, based
on reasdings of the record by clerks, may contain errors. However, the na-
ture of the photographlc records allows for re-reading in case the readers
are uncertaln of their entries, Regular checks were made on the accuracy of
thess photographic record readings. It will be noted, however, that certain
elements in the photographic recorde were undoubtedly more accurste than

3In actual practice toth the over-all acore in terms of the Ohio State
Flight Inventory, and a meparate over-all ovalustion of the performance,(i.e.,
an Yover-all grade®) by the check pilot or fiight examiner is usually obtained.
Ths general evaluation by the check pilot is vsluable inasmuch as on occa-
sional check flighta it is desirable to take 3nto account certain qualita-
tive aspects of performance which are not provided for on the inventory. On
the other hand, the lnventory score represents an index of proficlency based
or. performence on the .eritical slewents of various maneuvers in terms of
which the proficlancy of different subjectl on these elemsnts can bve diregtly
comparod.

4In the gpecially constructed "ecriterion plane™ uszed in this investigae-
tion motion photographs were teaken of the instrumenta in 2 concealed instru-
ment panel. The lpstruments included in the psnel wire as followas: alr-
speed indicator, eltimeter, artificial Norison, Inclinometer (ball-bank) and
zates or -urn, %Aznogetsr, and a "sontrol Indleator" by meane of which the
positions of the eleavators, ailsrone, rudder and throttle could be obgsrved.
For a more complete deneript;on and discussion of the photographic installa-
tion, see: Viteles, N. &,, and Thompson, A. 8. vals o

records of glrorsft pllot verformense. Waskinsbton, D, C,3 CAA Divialon of
Reesarclk, Report No._ 31, July 1944,
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others.? It sesmed lagitimata,'neverthelasu, ta euploy the photographioe
recorde ap a check on the acocuracy of the observailons as reccrded on the
DS5FI, :

One previocus study ahould be moted in which the agreement between ob-
ssrvations of check pilots and the photographic records was investigated.
The date for thls study were obtained from the Midwest-Ravy project, con-
ducted under the auspices of the Committes on Selection and Training of
Alroraft Pilots in 1943. The cbservations of check pllots {CAA Flight In-
apsotors) as recorded on Form ACA 3424° were compared with the data obtalned
from the photographic records. The analysis7 was, however, of a preliminary
nature because of the small number of cases involved, and only trends of
agreement could be obtained, It was found that there wes little agreement
between irspectors' observations and photographic records for the errors:
poor altitude control, speed (too fast and too slow), slips (on straight
mensuvers,, and skids (on both stralght and turn maneuvers). Somewhat more
agreeusnt was found for the errors: nose high, nose low, degree of bank
varies, poor directional control, and slips (on turn maneuvera). The re-
sults on other items were too ambiguous to indicate a trend, This study
suffered not only from inadequacies in the dats, but also because most of .
the items on Form ACA 3422 used by the inspectors were not ocomparable to
the data taken from the films, Direct comparisons wers therefore not pos-
sible in most inctances. Hovever, much of the data avallable from the OSFI
are cozmparable to data taken from the filme, and in these cases direct ocom-
parisons can be made.

PURPOSE OF THE RESEARCH

The purpose of this ressarch was to determine the accuracy with which
two check pilots observed (and recorded on the Ohlic State Flight Inventory)
performance on specific ocriticel elements of flignt performance during the

5For a discussion of the sources of error in motion rhotographs, see!
Wapner, Seynour, Baknn David und Ialker, R. Y,

report %n the t1les of tha Gounittoe on Selaotion and Training'nf Alroraft
Pilota. .

6Forn ACA 3427 provides spacs for an over-all grade, grades on spscifie
maneuvers, and ratings on specific aspects of flight performance. An analy-
sils of ratings on this form mads by flight inspectors le desoribed in:
Featinger, Leon, Kogan, L 8., Odbert, H. S., and Hapnnr, Seymour. An_lngl-

port in)th- ‘files of the Committee on Seleotion and Trnining of Alrcraft
Pilots



axecution of glven meneuvers, Tie agreemont between these observaticns az
recorded on the OSFI and dste obtained from photographic records of the
flight performenca wes luvestigated,

It was recognized that anglysis of dats from only two cheek pilots or
flight examiners would not permit broad generalizations to be made. Howevar,
inasmuch as one of thn menB had a reputation for being extremely competent,
it was felt thst wvalunble insights into the mstter of accuracy of observa- .
tion might be cbieined. N

SOURCES OF DATA

The datu avallable for this analysls were obtained during the second
snd third flight classes at the Institute of Avistion Psychology. For each
flight claes, check flights were administered at the 10th, 20th, 34th, and
35th hour of flighs tralning for each student.? During these check flights
the oheok pilot, or Rimspsctor,®10 recorded his observations of performance
on the OSFI, Phntograph.s records of selected mancuvers were taken slmml-
taneously.

The photographkic records obteined during these cheek flights were run
off in slow motion on =2 Erojeetor, and readings of the various instruments
were recorded Ly clerksll on special check sheets, It wam from these cheok
sheete thet the photographic data for analysis were taken.

SPECIFIC VARIABLES INVESTIGATED

As noted previously, determination of the agreement between photographle
records and the Ohlo State Flight Inventory was not possible for all items
on the lnventory., The data from the OSF1 were somewhat more inclusive of
all aspects of flight performance than were the photographic data., For ex-
ample, observations regarding the abllity of the subjeot to follow ground
patterns were recorded on the inventory, but were not avallable from the
photographic records, Furthermore, certain other items on the OSFI were not
comparable to photographic items, The 1list of corresponding items used 1n
this analysis and the menesuvers in which they oocur are presented im Table 1.

8The inspector of the seccnd class, referred to in the text as Inspec-
tor A.

there wers a total of eight check flights. Photographic records were
taken only during the second cheek flizht (at the tenth hour of training),
during the fourth check flight (at the twemtisth hour of training), during
the seventh check flight (at the ~-fourth hour), and during the eighth
check flight (ab the thirty-fifth hour),

10rhe check pilot for the second flight class wes a CAA inspeetor, for
the third flight ¢lass a "flight examiner." BHovewver, both of these men
will be referred to ‘hereafter as "inapectors."”

113 description of the record-resding procedures employed are in the
files of the Committee on Seleotion and Training of Aircraft Filots.
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TABLE 1

LIST OF CORRESPORDING ITEMS AND MANEUVERS OR WEICH THEY OCCUR

CC* 1.
cc 2.
cC 3.
Ch 4.
o 5.
o €,
111 B
p 8,
9.

ten Code No., Naneyver

Altitude Variation

Airspesd Varlation

Average Alrspeed

Slip (QSF1)
Ball-Bank Excursion {Photographlc recorcas)

Skids {0SFI)
Ball-Bank Excuraion (Photographiec records)

Flown o;f or stalled off

Full Elevator (OSFI)
Stiok Full Back {Photographiec record)

Aileron used or rot used (OSFI)
Low wing raised or not ralmed by
alleron (Photographic reoord)

Simultanecus or auccessive control
use {0SFI) _

Coordinated or not coordinated control
use {Photographic reocords)

30
1.
15,
18,
19.

7.
8.
18,
19.
28,
299

19.

8.

15.
18,
19.
29.

2
20,
20,

18,
19.

Straight and Level
L. 180° Turn, 45° Bank
R. 180° Turn, 45° Bank
L. 360° Steep Turn
R. 360° Steep Turn

Straight Clinb
Climbing Turn

L. 360° Stesp Turn
R. 360° Steep Turn
Straight Glide
6liding Turn

Straight and Level
Straight Climb
Climbing Turn
Stralght Glide
Left Gliding Turn

Ciimbing Turn

L. 180° Turn, 45° Bark
R. 180° Turn, 45° Bark
L. 360° Steep Turn

R. 360° Steep Turn
G1iding Turn

Cliabing Turn

L. 180° Turn, 45° Bank
R. 180° Turn, 45° Bank
L. 360° Stcep Twrn

R, 360° Steep Turn
@liding Turn

Takewoff
Formel Powar-off Stall

Rormal Power=-off Stalil

L, 360° Steep Turn
R. 360° Steep Turn

= oontinucus; D = disorete. The first symbol wrefera to photographic
records, arnd tha aecond symbol refers to the OSFI,



It should be noted that the most meaningful comparlisons of the Chle
State Flight Inventory with the photographic records can be mads in terms
of the first five variables listed in Table 1. The comparisons between
OSFI and photographic records for Variablea & to 9 are less meaningful be-
cause definitiona of unsatisfactory performance in terma of these variableas,
used by the inespector, might well differ somewhat from the definitions em-
ployed by the record rsaders, For this rzason the question of Iinaccuracles
in observation on the part of the inspector might well not be involved.

METHODS OF ARALYSIS

Coertain of the OSFI variables and certain of the variables from the

hotographie records were contimous in nature, and others were disorets
?1.0., dichotomous). With refersnce to Table 1, data op the firat three
variables were continuocus for both OSFI and photographic records. For Var-
lables 4 and 5 data on the OSFI were disorete, snd data on the photographic
records wore continuous, For Variables 6 to 9 data from both the OSFI and
the photographic records were dichotomous. Deperding on the nature of the
data the following types of analyses were made.

Gontimiope Varigteg. Three t of analyses wers made on items whioh
were continucus on both oriteria: (1) correlations between OSF1 obaserva-
tions and photographic data, (2) frequency distribution of absolute differ-
ences between OSFI and photographic recorda, and (3) frequency distributions
of algebralc differences betwsen oriteria. In addition, cumulative perosnti-
ages were computed for the frequency distributions of absolute differences;
end the means and standerd devliationz of the distributions of algebrale dif-
ferences were determined.

Digorete Variateg. Fourfold tables wers set up for each item in which
the variate was discrete on both criteria. Fach axls represented one of the
variables. Frequencies were entered in the approprlate cells., Since suffi-
clsnt cases were not availebls for rigorous statistiocal trestment, the trend
of ggreement or dilssgresment was determined by inspection. A sample of auoch
s fourfold table 1s given in Figure 1. :

»

Photographic Records

Flom Stallad
off off
0 Flown
s off
F . Stalled i b
| off ‘ ;
FIGURE 1

] pteg. For the variables "alip" and "gldd"
the dates on the OSFI wers dlsorato and the data on the photographle reocords
were conilnuous, in recording their chaervatiops on the OSFI +the inspectors
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moersly indicated "elip" or "no slip® (7skid" or "no skié?) eré did not re-
eord the exmot degree of slip (or of skid}. However, from the photographic
deta the exact degree of siip or skid, in terms of the excursion of the
ball in the inclinometer or ball-benk indicator could he determlined. 1In
the directions for filling out the Ohio State Flight Inventory the irspac~
tor was directed to record any slip or skid of sufficient magnitude to re-
sult in an excursion of the ball in the ball-bank indieator nore than one-
half Wall width outslde the central ur "lubber” lines of that inst—ument
a3 a "s1ip® or "skid.® A elip or skid cf thls magnitude was recorded am
"WMegree 27 on the phctographlic records.

In turn maneuvers, observations of slips erd skide were made by the
ingpactor during the Fertry,” "turn," and "recovery” parts of the maneuver,
and comparable data wore svailable from the photographic reccrds. For
sach "glip" or "ekid" item 1n each part of the turn maveuvers, a 2 x 5 table
was conastructed as indicated in Figure 2. The appropriate fregusncies were
ertered in tbhe cells. Inasmuoch as the data did not warrant more »igorous
statistical treatment, the trend of agreement or disagreement was deter-
eined by inspeciion with partlcular reference to Degres 2 ac & polnt of
dichotony in terme of the photographic records.

Fhotographlo Records
Degree of Slip

L S li_!

Ko Slip

—H=mo

Slip

FIGUEE 2

DiSPECTORS

The data from two inspectors are treated in this investigation., Ths
check flights for the second flight olass were administered by Inspector i.
The chack flights for ths third flight clese were adminiatered by Inspector B.

RESULTS

Altitude Variation. The records of altitude varlation, in terma of
both OSF1 entries and the photographic records, referred to altitudes changes
between the beglnning and the end of lavsl mepeuvers in which no aititude
ehould have bsen galned or lost. The correlations betwasn the observations
of the inapectors as recorcded on the Ohlo State Flight Inventory, evnd the
pbotographic recorde for sltitude variation are presented in Table 2, sepa-
rately for class (irspectcr), check flight, and maneuver.
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TABIE 2

ALTITUDE VARIATIOR:

COHRELATIONS BETWEER OSFI AND PHOTOGRAPHIC RECORDS
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Examipation of Table 2 indicates that the correlations for the second
clasa (Inspsctor 4) range from -.09 to .30, with 8 of the 18 ccefficients
being significantly greater than 2erc, and 16 of the 18 coefficients being
positive. The median correlation for the second class is .375. For the
third cless (Inspector B) the coefficlents range from -,07 to .77, 10 of
the 18 coefflicients being significantly greater than zero, and 16 of the
18 being positive. The medlan correlation 1s .465.

On observaticns of altitude variation there appears to be a tendemcy
for the coefficlents of correlation for the third flight class (Inapeotor
B} to be somewhat higher than the coefficlents of correlation for the sec-
ond flight class (Inspector A) as evidenced by the higher medlen correla-
tion, and the somewhat greater number of significent coefficients., How-
ever, when the coefficlents of cerrelation are compared for the same ma-
neuver and check flight, half of the coefficlents are higher for the sec-
ond class and half are higher for the third class, _

Perhaps a better indication of the agreement between OSFI entries and
the photographic records 1s obtalned by an exsmination of the wean dlascrep-
ancies between the inspectors' observations as recorded on the OSFI and
the photographic records, These mean disorepencies are presented in Table
3 separately for class, check flight, and maneuver. When the mean discrep-
ancy 1s positive 1t Indicates that the OSFI mean scors was higher than the
mean score on the photographic rerords.

It will be noted that the disorepancies of Inspector B (third olass)
are, in general, somewhat smaller than those for Inspector A (second cless),
being smaller in 12 of the 18 comparisons. The meen discrepancy for Inspector
B (third class) was -10.5 fest and for Inspector 4 (eecond class) it was 17.5
fest, Inspeotor B tended to underestimate the altitude varletion as oompared
with the photographic records taken as the standard, whereas Inspector A
tended to oversstimate the altitude variation. However, as 1s evident from
the sise of the standard deviations, the spread of the discrepancies was
quite large. In the majority of oases the disperslion of discrepancies for
Inspector B {third class) was less than for Inspector'A (mecond olass), In
Masneuver 3 (Straight and Level) the range of all discrepancies (when data
from all check flights were pooled) for Inspector Alianged from 205 feet to
=60 feet, for Inmpector B from 65 feet to -70 fest.

A Turther comparison in terms of megnitude of discrepancies is given in
Table 4 in which is presented the psrcentage of cases where the absolute valus
of the discrepancy (1.e., dieregarding aign) is 20 feet or less. Twenty feet
was chosen aa the critical value inaswuch as the altimeter svailable to the
inapsctor was ocalibrated in units of twenty feet. It is evident again that
for the majority of comparisons (actually 15 of the 18) Inspeotor B showed a

1zco-ploto distributions of discrepancles on all variables are in the
flles of the Committies on Selection end Tralning of Alrcraft Pliots.
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TABIE 3

- t-f\%

SUMMARY OF DISCREPARCIES (SIGN TAKER IRTO ACCOUNT BETWEEN OSFI

Mgneyver

Straight &
Level

M
o
L. 180° Turn M
45° Bank o
N
g

R. 180° Turn
45° Bank

L. 360° Steep M

- Turn a

R. 360° Steep N
Turn a

(INSPECTOR) AND PROTOGRAPEIC RECORDS ON ALTITDDE VARTIATION
Check Flight
2 & 7 8 :
2nd C1, 3rd C1, 2nd C1, 2rd C1, 2nd Cl, 3rd C1, 2nd Cl. 3rd C1
59.5 -22.8 .2 -84 1.7 - 9.0 23,0 -18.5
67.3 ntl 43|9 26.8 ‘2.6 20.9 %06 10.8
7.5 <140  29.8 3,2 12,9 -23 140 -13.8
27.3 24.9 47.2 3.1 36.2 2.8 49.0 17.6- .
18.1 1.1 27,7 -15,0 ~-8,2 -12.8 1.2 - 2.7
28.8 50,9 i8.0 2.6 24.3 30.7 3%.6 22,1
- - 4310 hd 759 22-6 -ﬂca 600 -3510
- - 55.8 62.1 23.8 3301 41010 50.2
- o= 3108 '11.9 601 - 9:1 1602 - 5.‘}
- bt 61.‘} 38-3 MOD 27-1 5295 2909
Median ¥ for 2nd Class (Inspeotor 4) = 17.2
Median M for 3rd Class (Inspector B) uw-10.5
TABIE 4
PERCENRTAGE QF CASES WITH ABSQOLUTE DISCREPANCIES BEETWEEN OSFI
(IRSPECTOR) AND PHOTOGRAPHIC RECORDS OF 20 FEET OR LESS OR
ALTITUDE VARIATION ’
Check Flight
2 4 7 8

Maneuver
Straight and
Level

L. 180° Turn
45° Bank

R, 180° Twrn
45° Bank

L. 360° Steep
Turn

R, 360° Steep -
Turn

Median Perosntage for 2nd Clasa (Inspector A} » 38.5
Median Percentage for 3zd Clasa { Inspsotor 8) = 61,5
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greater parcbntage of discropancies of less than 20 feet. The medlen per-
sentage for Inspector A was 38.5%, for Inspector B, 61,58,

From these compariscns there seems to be o tendency for the ingpeo-
tor of the third class {Inepector B} to be more accurate in recording al-
titude veriation than Inapector A of the second flight class. Ais will be
noted later, the practicel significance of these diserepancles between
the OSFY mand the photographie records, evan those of the magnitude lrdi-
cated for Inspector B, depends upon the type of evaluation made from the
Obio State Flight Inventory and the specific uses to which the data are
put.

Aver. Alr . The correlations between average airspeed as re-
corded by the inspectors on the OSFI and as recorded on the photographic
recorde are presented in Table 5., Inspection of this table indicates that
the correlations for the second ¢lese {Inspector A) range from .06 to .81,
with twelve of the twenty coefficients being significant, and all of them
positiva., The median correlation for the second class 1s .61,

For the third clams the range of coefficients 1s .21 to .93; 17 of
the 20 coefficients beiny significant, and again all are positive, The
median coefficient is .725. When the correlation coefficients are compered
for the same maneuver and check flight, in 16 of the 20 comparisons the cor-
relation coeffioclents of the third cless are higher. There is evidently s
tendency for closer agreement between OSFI entries and photographio records
in the case of Imspector B {third class) than in tha case of Inspeotor 4
(second class).

The mean discrepancies between the Ohlo State Flight Inventory entriea
and the photographic records on average airspeed ars presented in Table 6.
For the mecond flight clasm (Inspector A) the range of the mean disorepan-
cles 1s from =3.9 to 2.7 mph, In 14 of the 20 instances these means are
negative, indicating & tendency toward underestimation of average airapeed
for Inspector A of the second cluss,

The range of mean dlscrepancles for the third class is from ~2.7 to
2.1 mph, In 12 out of the 20 inatances the mean discrepancies are nega-
tive, indicating agaln a slight tendemcy toward underestimatior on the part
of Inspector B of the third class. In general, the magnitude of these mean
discrepancies is not large. It is evident from Table 6, however, that the
stendard devistione of the discrepanales are, in general, somewhat larger
than the mean discrepanclea, Ths sctuel ranges of discerepanclea were from
9 to -6 mph and 8 to «12 mph for Inspectors A and B, respectively, on the
msneuver Straight and Level. On the Straight Glide, the ranges of dis-
crepencies were from 5 to -9 mph, and 5 to B mph for Inspectors A and B, .
regpectively.

" The incidence of marked discrepancy is perhaps best presented in
Table 7 in whioh the percentage of cases in which the absolute valus of
the dlscrepancy betwesn Ohlo State Flight Inventory and photographic
records was 5 mph or less ie indicated. (The &irspeed Indicator was cali-



TABIE 5

COHRELATIORS BETWEEN OSFI AND PBOTOGRAFHIC RECORDS
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TARIL 6

_ SUMMARY OF DISCREPANCIES (SIGN TAKEN INTQ ACCOUNT) BETWEEN OSFI
(INSFECT(R) AND FEOYOCRAPHTIC RECORDS ON AVERAGE AIRSFEED

3.

7.

280

29,

Cheock Flight
2 4 , y A 8
Yaneuver 2na C1, 3rd Cl, 2nd C1., 3rd C1. 2nd Cl, 3rd G1. 2od Cl, 3rd Cl.
tralght and ¥ - .6 1.8 1.7 1.8 2.7 . 9 2.2 2.1
159701 Q’ 399 96 392 . 2»5 248 4&1 304 2!‘.‘3
Straight M -2.8 2.7 =39 < .5 2.4 <19 -3.6 .6
Giimd i § 2.2 5.1 3.2 - 3.5 3.9 2,8 5.3 2.1
left Climbing M~ 6 - .5 =1,5 - .8 - o3 - b =1,4 - .8
Tiurn o 4.6 2,1 3.6 3.0 2.4 1.8 4ol 2.9
Straight W =6 . = 10 el 0.0 -3 =l
Glide (0] 5.2 2.1 3.2 R:5 3-8 . 296 3.5 265
LBf’t Glidins n 100 - 35 000 1.52 - .5 96 107 04
Turn o 3.1 3.5 3-6 206 3.3 2,8 40_3 2,3
Median M for 2nd Clasa (Inspector A) = ~ 45
¥edian ¥ for 3rd Clasa (Inspector B) = ~.55
TABLE %7 .
PERCENTAGE OF CASES WITH ABSOLUTE DISCREPARCIES BETWEEN OSFI ( INSPECTOR)
AXD PEOTOGRAPHIC RECQRES OF 5 MPH OR LESS OR AVERAGE AIRSPEED
Check Fllght
2 s : 7 B
Mapeyver 2nd C1, 30 Cl. 2nd Ol, 24 Cl, 2nd G, 3rd Cl. 2od C1, 2rd Cl.
Straight end : 82 .
Level g0 100 90 95 91 91 96
Straight
Glinb 120 90 91 90 91 92 5 96
Left Climbing
Tiarn Al 100 91 94, 100 100 80 96
Straight
Glide 86 100 100 100 89 100 90 9%
Left Gliding
Turn - 100 8s 90 100 95 91 88 100

Wedian Percentage 2nd Class (Inspector A; = 90.5

Median Percentage 3ird Class (Inspector B

= 96
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brated in units of 3 mph,) The percentages for the second olass range from
71 to 100, and for the third ¢lass ranges from 88 to 100, The medians for
the second and third classes are 90.5 end 96, respectively.

Although the percentages for the third olass are slightly higher than
for the second class the differences are not marked, It seems evident that
while the entrles of both inspectors on the OSF1 were in gensral agreement
with the data taken from the photographic records, whatever small sdvantage
1s present is in the favor of Inspector B of the third flight olass. In
general, however, 1t should be noted that for the most part the agreement
between OSF1 and photogruphic records, in terms of average airspesd, was
relatively high, '

Airppeed Variagtion. The correlations between the Ohlo State Flight

. Inventory entries and the photographioc record dats for airspeed variation

are presented in Table 8. It is evident that, in general, the correlation
coefficlents are not as high aes those obtained for altitude varlation and
average airspeed, For the second class there are 4 significent ocoeffiolents
out of 22, and for the third olass 3 out of 22 are significant. The medism
correlation for the second olass is higher than for the third class, although
in both cases the medlan coefficient is below the level of statistiocal signif-
lcanoce.

In Table 9 the mean discrepancies are summarized, The mean discrepan-
cles for airspeed variation for the second class rangs from -7.7 to 3.6 mph,
a tendency for underestimation of airspeed variation being indicated by the
fact that the mejority of the mean discrepancies are negative. The median
of the mean discrepancies for the second class is -2.5 mph. ‘

For the third class, all of the mean discrepancles are negative, the
means ranging from -11.0 to =-4.4 mph: The mediean mean disorepancy for the
third clas: was -7.7. Inspector B, for the third class, evidently tends
to underestimave airspeed variation to a greater extent than does Inspector
A of the second flight olass, The rangesof algebraioc discrepancies, however,

vere from 23 to -22 mph and 5 to -33 mph for Inspectors A and B, roapeetinly,l

on the maneuver 360° Steep Turn Left. On the maneuver Straight Glide, however,
the ranges of the discrepancles were from 6 to ~14, and 5 to =20 mph, respeo-
tively, for Inspectors A and B,

The percentages of cases in which the absolute valus of the discrepancy
in terms of airspeed variation was 5 mph or less are presented in Table 10,
The medlsn percentage for the second class is 68%, for the third class 3%.
It 1a evident that Inspsctor A of tke mecond flight class was somewhat more
accurste in recording airespeed variation than was Inspeotor B of the third
flight class.

21ipa and Skide, It will be recalled from the previous discussion that
the Chio State Flight Inventory provided space for the inspector to record
either slip or no slip (or skid or no skid). On the photographic records
the degree of exursion of the ball was recorded. During the "turn" section
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CORRELATIONS BETWEEN OSFI ARD PHOTOGRAPEIC RECCRDS

AIRSPEED VARIATIOR;

B)

I

)

Photographle

FPhotographic

reac

OSFL

|

Check

Check QSFI

z

B

[+

g

b o

Straight Climb

7.

I e

Bas

'HAR

oo
s o a

.0'~-:hn

™ T3 W
y & & o
S‘E)O\
it M
[N )

' !y mm
-l

o O\ T
. *

1 *
"o 29" ¢
i

-.58
.18
o 52

L.

1.6 2.9 11.8 4.5 16
3.8 4.6 13.3 5.7

23
24

3.9 3.5 11.7 4.3

2
&
7
8

SN\ O
)} = « 9
Hen

- N~ NS~

Left Climbing Turn

8,

18, Left 360° Steep Turn

Right 360° Steep Turn

19.

.00
X
+25
4

NI~

« 50%
“'-33
-.10

-a32

7
19

5.8 2.4 20

1.7 9.6 4.8
3.6 7.0 2,7 R
303 701 301

3.0

1
6
2
7

6
5
2
1

o~

Straight Glide

28,

56
25
-.08 .
<11

8
7 16
59 23
Q0 24

3.2
3
3
4

Left Gliding Turn

29.

«19

30

#Signifiocant at or below the 5% levsl,

Hedian



=1

R At

L gl

TABLE 9

- STEIRY OF DISCREPARCIES (SIGN TAKEN INTO ACCOUNT) BEIWEEN OSFI
(INSFECTOR) AND FHOTOGRAFHIC RECORDS ON AIRSFEED VARIATION

N S L E

-2nd Cl, 3rd Cl. 2nd Cl. 37d G1. 2nd C1. 3rd C1l. 2nd Cl. 3xd C1,-

7. Straight M - 57 4.5 9.3 7.7 9.4 B4 8.9 7
8. L.Climbing ¥ 1.9 7.6 =21 ~7.9 <34 69 =27 <70 .
Turn g 2.4 64 45 4.8 2.7 T N Le3

18- Ili %m Stmp u - - 300 "'10.1 "209 "11"0 -5-1 ' "9;7
m 4] - - 9-6 . 4-9 F 6:8 6.4 By % R

19. B.360° Steep U - - 3.6 <10,2 ~2.3 9.5 3.2 7.8
Tm'n qg - - 9 -5 8 .0 5-6 6.8 &--4 400 ;51,;

28, Straight B a3. 5.2 <14 5.5 4.8 8.0 =40 <700
29, L.Glidlnz M 3.5 =46 10 49 =4 ~hd <12 =55
Turn ¢ 2.1 4.0 4.3 47 6.0 50 3.2 49
Kodian I for 2nd Class (Inspector A; r ~2.,5 L
Bedian ¥ for 3rd Class (Inspector B} z -7.7 :

. :



TABLE 10

VETLEATAEE CF CAZES WITH ABSOLUTE DISCREPANCIES BETWEEN OSFI AND
PEOTOGRAPHIC FECORDS OF 5 MPH OR LESS ON AIRSPEED VARIATION

Check Flight
Henguver 2 o 7 8
2né Cl, 3rd Cl, Znd Cl. 3rd Gl. 2nd C1, 7rd Cl. 2nd Cl1, 3rd Cl,
Straight '
Climd 100 40 50 16 17 4 20 - 12
. ;

Teft Climbing )
Turn 100 40 82 17. 86 36 85 42
IlEft 3600 '
Steep Turn | - - 41 17 58 17 55 29
Right 260° '
Steep Tirm £3 6 64 25 | 58 30 i 25
Straight ‘
511de 43 . 56 86 65 53 22 65 52
1eft Glidlng ‘ - |
Trrn 85 6 T €2 8, % 9 58

¥sdian Forosntage for 2nd Class (Inspactor Ag = 68

¥adian Percentage for 3rd Clasa (Inspector B) « 33



of the turn maneuvers both degree and duratlion ofelip and skid vere re-
corded from the photographic records. However, for the purposea of this
anailysia only the degree of excursion of the ball will be considered.

Frequency distributions vere made on 2 x 5 tablea separately for each’
aspect (entry, turn, recovery) of sach turn maneuver for each check flight.
The vertical axls indicated whether "mo elip” or "slip” (or "no skid" or
"akid*®) was recorded by the inspector on the Ohlo State Flight Inventory.
The horizontal axia indicated the degree of excursion of the ball as read
from the photographic records (see Figure 2). The direction of the exour-
sion of the ball indlcated whether the plane slipped or skidded.

Tables A-1 to A-6 in Appendix A contain these distributions for sllpe,
and Tables A-7 t0 A+]12 in Appendix A contain these distributions for gkids
for Inspector A on the second flight clasa. The corresponding distributions
for Inspector B on the third flight class sre presented 1n Tables B-13 to
B~2, in Appendix B. Since the totel number of subjects included in these
distributions was small, and inassach as conbining or pooling date from the
four check flights appeared inadvisable, it was not feasible to evaluate
the agrosment between the lnspectort!s ol’:semtions and the photogrsphia
records by statistioal tests. Rather, it was deemed adviaable merely to
determine trends of agreement or disagreement.

The inspectors recorded a slip or skid vhen the slip was of sufficlent
magnitude to cause an excursion of the ball more than ¥ width beyond the
lubber 1line. This criterion 1s the same as "Degree 2" on the photographio
check sheets, Since in terms of the photographic records, a slip (or skid)
could be said to occur when the excuraion of the ball was of Degree 2 or
greater, comparisons were made between the inspector's observations on elip
and skid and the incidence of comparable ball excursions indlicated in the

photographic recorda.

In declding whether there was a tendsncy toward agreement, the per cent
of correct clagsifications out of the total number of cases was calculated,
If mors than 50 per cent of the cases in a distribution were correctly clas-
sified, the distribution was marked "+," indicating a tendency toward agree-
ment. If lesa than 50 per cent of the cases wers classified correctly, the
distribution was marked "-," indlcating a tendency tovard disagreement. If
the mmber of cases classified correotly was equal to the mumber of cases
classified incorrectly, the dlstribution wms marked "?." Using this eri-
terion of tendency toward agreement, there was evidence of a tendency to-
ward agreement between Inspector A's cbservations and the photographic rec-
orde for slips in 61 out of 60 instances, In the cese of sklds, there was
a tendency for agreement im 63 of 46 instences. For Inspector B, in.the
third flight clasa, there wae evidence of a tendemoy tovard agreement on
63 of 6/ instances for slips, and 63 of 64 instances for skids.

It should be stressed, of course, that the data do not make possible
definitive generallzations, and that no more 1s intemded by this annlysls
then to indicate the gemerel trend of the results, However, on the basis

of this cursory snalysis, the general trend a.pﬁears to be one of apgreement
between the inspector!'s observations and the photographic records for both
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elips and skide, However, the atendards in terms of which "agreement” and
"disagreement” were defined above are not atringent, and further inspection
of the contingency tables by means of which the photographic recerds and

- OSFI entries are compared indicates that a mnbor of marked slipas and skids
apparently were undetected,

Dats in summary form from Tables A~4, A~5, A-10, and A-11, and from
Tables B~16, B~17, B=22, and B-23 in the appendices are presanted in Tables
11 and 12, In Tahlea 11 and 12 data from all four check flighis have been
pooled, and while rigorous analyasis im not warranted due to the fact that
in msny cases the narginal totals from the contingency tables for individ-
wal check flights which were pooled are not comparable, nevertheleas, oon-
sldezation in this summary form of the data for two maneuvers (3600 Steep
Turne Right and Laft} appears of interest,

Inepection of these tables indicates (as noted previously) tlnt in
these t¥o maneuvers, in which the incidence of slipping and ekidding was
greatest, there is a general trend toward sgreement., However, a number
of cases of marked slip and skid were indicated by the photographic rec-
ords but were not recorded by the inspector on the Ohio State Flight In-
ventory. For example, with reference to Table 11, "No slip during recov-
ery" was indicated in cases where the photograpbic record indicatad a slip
of Degree 4 ocoourred, {(In a Degree 4 slip the photographic records showed
a maximm excursion of the ball in the ball~bank indicator.) In this con-
nection, it 1s noteworthy that reference to Tables A-1 to A-12, and B~13 to
B-24 in the appendices indioatei that for Ingpector A, of 90 inatances of
slip or skld to Degree 2 or 4, ag indicated by the photographic records,
18 or 20% ware not recorded as slip or skid by this inspector., For Inspec-
tor B, of 45 cages of alip or ekid to Degree 3 or 4, 26 or 53% were not re-
corded as slip or skid by the inspector. In terms of this observationm,
Inspector A was much more accurate than Inspector B, It seems evident
then that although some genersl agreement between OSFI observations and
photographic records wes evident, a number of apparent and marked slips
and skide were not recorded as such by the Inspectors on the OSFI. This
fact is of some significance even though the incidence of slips and skids
to Degree 3 or 4 was small, representing less then (% of the total oppor-
tunities for slipping and skidding during the turn maneuvers under consald-
eration,

Other ¥ardgbles. As noted previocusly, comparisons were also made in
terme of the variables "Plane flown off or astalled off," "Stick full back
at moment of landing,” "Low wing raised by aileron in stall,” and "Coordina-
tion of controls during turns,® As was mentlioned earlier the comparisons
bstween the OSFI observations and the photographic variables are not as

131n terms of ths photographie records, a alip of Degree 3 was indi-
cated when the excursion of the ball in the ball-bank instrument was such
that the ball was entirely outside the center "lubber” lines. It would
not be surprising if a mmber of Degree 2 sllps or skids were reocorded on
the OSF1 as "no slip” or "mo skid"™ inassuch as the exoursion of the ball
past the Degree 2 lower 1limit might have bheen extremely saall in a number
of cases, The failure to observe and record slips and skids of Degree 3
or greater cannot be explained in this manner,
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COMPARISON BETWEEN OSFI AND PHOTOGRAPHIC RECORDS
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meaningful for these wvarlables as for the varlables discissed ahove. The
rhotographic record obssrvations were mede in qualitative rather than guan-
titative terms, and there is no assurance thet the definition of the ™um-
satisfactory” alternative used by the inspectors was directly comparable to
the definitlions in ‘terms of which the Ii:o'bogra;:hio records were read., How-
ever, these comparisous were made and will be discussed briefly.

Contingency tables for the item plane "Flovm off" or "Stalled off" dur-
ing take-off are presented in Tables 13 and 14, During the take-off the in-
apectors recorded whether the plane hed been "Stalled off" or "Flomm off"
and informetion in terms of this wariable also was obtained from the photo-
graphic records. Inapection of the tables indicates that for the second
class {Inspector A) in all cases the percentage of correct classification
is greater then 50%. In the third class for one of the four check flights
the percentage of correct classification is less than 502, In general,
there seems to be some tendency torard agreement in terms of this item-
in both flight classes. However, it should be recognized that the obser-
vation of plane *Flown off" or "Stalled off," made in terms of the photo-
graphlc records, vas based primarily onr the airspeed reading at point of
take-off, i.e,, 1f the speed et moment of take-off was below a certain
figure the plane vams considered to have been "Stalled off.® Inasmuch as
in regard to this question the inspector undoubtedly msy have based hia
Judgment on other elements in addition to airspeed, the two OSFI and photo-

graphic 1tems are not completsly comparable.

Comparisons for the tro flipght classes (Inspectors A and B} between the
OSFI item "Full elevator" at stell and the photosraphic item "Stick full back®
at stall are presented in Tables 15 and 1&6. It is evident that there is a .
terndency toward agreement in both classes, as indicated by correct classifi-
cations of greater than 50%. Hovwever, the bulk of the OSFI observations mere
to the effect that "Full elevator" was used, whereas considerably more cbser-
vatlons of "Stick not full back” were made on the basis of the photographic
records, It seems probable that the definition in terms of the photographic
records was sonmewhat more stringent than was ti.e definitions used by the in-
spectora, Morecver, it seems possible that due to the fact that in some
flights the plane was loaded to its maximm, a stall might have occurred
before the stick was brought full back, in vhich case satlsfactory perform-
ance would have been indlicated by the inspector. It seems that this item
cannot be satlasfactorily observed in the photographic records.

Also presented in Tables 15 and 16 are comparisons for the 4wo flight
classee botween the OSFI item "Aileron used" 1n stall and the photographic
"item "Low wing reised by aileron." It is evidant that the percentage of cor-
rect claseifications is less than 50% in three of the four check flights on
the second class (Inspector A) and in tvo of the four check flipghts on the
third claas (Inspector B), There is no trend of agreencnt between inspectors:
observations and the photographle records on this item. Of particular in-
terest is the fact that Inspector A recorded "Aileron ased" in numerous
cases where observation of the photographle records indicated that alleron
was not used. Date for Inapector B are less complete thon for Inspector A,
and it appears that in terms of the photographic records there is a greater
incidence of "Aileron used" for the third flisht class than for the second
flight e¢lass with which Inspector A was associated. Again, however, this
conparison between OSFI and photopraphlc records iy not meeningful inasrmuch
as the definitions of oxcessive aileron use, on t'e basis of the photographic
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TABLE 13

AGREENENT BETWEEN OSFI AND PHOTOGHRAPHIC RECCRDS
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TABLE .5
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TABLE 16

AGREEMENT BETWEEN OSFI AND PHOTQGRAPHIC HRECORDS
ON POSITION OF STICK AND USE OF AILERON
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rocords, was perhapes not as funotional as was the definition used by the
lnepector, made in terms of the performance of the plane.

Comparisons between the OSFI observations as to "simultanecus® or "suo-
cesaive” ume of the controls during entry to and recovery from the turn,
and the photographic record entrles as tc whether use of controls was "coor-
dinated® or "sot.coordinated” are presented in Tables 17, 18, 19, and 20.
Comparisonas were made for the left and right steep tuwrna, data from the seo-
ond flight class being presented in Tables 17 and 18, and in Tables 19 and
20 for the third £light class. It is evident that sxcept for the steep turn
to the left, in the second flight clamss, thers is no marked tendency toward
agreement between OSFI and photogrephic records, although it should be em-
phasized that data from the third $flight class are asparse. On these ltems,
again, the observations on both the OSFI and the photographisrecords were
mads in qualitative terms, and rigorous and quantitatlve observations in
terms of the photographic records were not possible, Therefore, meaningful
rongluaiona cannot be drawn.

DISCUSSIOR

In general, 1t is evident thai of the five prinoipal variables under
inveatigation, observations on everage airspeed were probably most accurately
made by both inspectors, as indlcated by the agreement betwsen the OSFI en-
tries and the photographlic records. Altitude variation and alrspeed varia-
tion were somewhat less accurately observed, snd although the accuracy of
observations on slipping and skidding could not be checked as adequately
as could observations in terms of the sbove variables, it is noteworthy
that & number of marked slips and skids were indicated by the photographle
records which wers not recorded by the inapectors. It ils difficult to state
which of the two inspectors’ observations on the whole were the moat acourate.
lgepector B'a observations on altitude variation were markedly more accurate
in regard to average alrspeed, Inspector A on the other hani was considerably
more accurate in recording airspeed varlation and apparently correotly classi-
fied wors slips and skids of Degrees 3 and 4 than did Inspector B.

In regaerd to the general implication of the stwiy, although the compar-
isons between OSF1 entries and photographic records were made for five of
the moat important variables employed in essessing flight performance, never-
thelean a complete pleture of the accuracy of obasrvation of all items 1n the
Chio State Flight Inventory cannot be obtained, and since only two inspectors

- were employed generalizetions regarding the accuracy of obaervations of in-

spectors as a group similarly are not warranted. However, the striking fea-
ture of the stully iz the marked individual differences smong lnspectors in
the mocuracy of their observations, i1.e., the marked individual differences

in the agreement between photographic records and OSFI entries. For example,
in terms of sltitude varistion 1t will be recalled that 61.5% of the cbeerva-
tions made by Inapeotor B differed from the photographic records by less than
20 feet, whereas only 38,5% of the observations of Inspector A were this
closely in agreement with the photographic records. In terma of alrspeed var-
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TABLE 17

AGHREEMFNT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS
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AGREEMENT BETWKER OSFI AND PHOTOGRAPHIC RECORDS
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TABLE 19

AGREEMENT BETWEER OSFI AND PHOTOGRAPHIC RECORDS
ON CGORDIRATION OF CONTROLS
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lation, 8% of whz observatlons of inspector & were within 5 mph of tk:
weriation inciceted by the photoprsphic records, whereas only 3 of the
obgervations of Inspector B wers (his accuratc.

1f the differences in agreeﬁent bad all been in favor of Inspector A
an explsnation might be conaldered to lie in the fact that this individual
who was highly esteemed, and who was considered generally an extremely com-

- petent Inspector, was markedly superior to Inspector B, However, the faot

that Inspector B appears more accurate than Inspector A in certein elements
suggests that the cause of such indlvicdual differences is somewhat more fund-
amental, and indicates the possibility that such individual differences in
eccuracy of cbservatlon are considerably more widespresd than would have been
the case had all of the differencea been in favor of Inepector A, These find-
ings would seem to suggest the desirablility of employing more explicit dlrec-
tions as to observational procsdures in cormection with the instructiona for
administration of the Ohio State ¥Flight Inventory.

A question might well be rsised as to whether or not the degree of accu-
raoy with which the OSFI observations were made should be cconsidetred "satis-
factory® or "unsatisfactory.¥ A oategorical answer to this question cannot
be given since sc much is dependent upon the use to which the Chic State Flight
Inventory is put. In spite of the faot that certsin observations on specific
elements of flight performance may not be acourate, and that individual items
on the inventory may have relatively low rellabllity, nevertheleas the relia-
bility of the total score, based on the aggregate of thik}arga mmber of items
in the inventory, might well meet acceptable etandards. In thls comnection
it aight be noted that ln cases where meaningful compariscns could be made
there was a genersl trend of agreement between the OSFI and the photographic
records,

. Rowever, 1if the separate items on the OSFI are to be analyzed indlvid-
uslly, the marked lack of agreerment on certain items between lnspectors®
observations and the photographlc records found in this study might well be
a cause for conoern. For example, if for some reason altitude variation'and
airspeed variation were to be studied individually, and if preciee informe-
tion 1n terms of these variables were desired, it would perheps be umwise to
obtain these measures from the Ohic State Flight Inventory routinely adminis-

liperinitive studies of the reliability of an over-all acore based on the
Ohio State Flight Inventory have not been made, although evidence is at hand
that there is a "greater homogeneity of ratings when trained observers are
used." See rton, H. A., and Walker, R, Y. Qp, g¢it. (See Footnote 20
of this report.) Determination of the rellaebility of the ingtrument has been
impeded by the difficulty of ¢btaining paira of measurements on the OSFJ un-
influenced by extraneous fadtors. For example, even 1f two check pilots ad-
ninister the OSFI to the same subjects on sucoessive flights, variations in
performance from flight to fiight would serlously attenuate the correlation
between the OSFI scores assigned by the two inspectors. To date no investi-
gation has been carried ocut in which two chesk pilots, riding together with
subjects in a three-place plans, recorded their observations during the same
flight on the inventory.
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tered, unless there were reasonable assurance that the accuracy of observa-
tion were not as poor as that exhibited by the poorest imspector in the
present study,l5 or preferably, considerably better than the accuracy shown
by the most accurate inspector in the present study. In this conmection. it
is of considerable interest that in estimating altitude varliation Inspector
A tended to err by overestimation whereas Inspector B tended to err by un-
derestimation, For alrspeed varlation, while both men underestlmated in
terms of this varieble, Inspector B undereatimated less than Inspector A.

It might also be noted that one of the i-portant.funotionu ‘of the Ohio
State Flight Inventory, over and above the detailed information it provides,
is the fact that use of this instrument forces the inspector or check pilot
to organise his obgervation of flight performence in an orderly wmanner, and
calls his attention to aspects of the pqrfornapoe that might otherwise be
overlooked, 'Its value in thia regard is of significance, despite the avis!
dence of errors of observation on specifiec items. In addition, as mentioned
previously, more expliclt inastructions regarding observational procedures
might not only increase the accuracy of individual observationa, but also
should inerease the value of the inventory in directing observstion of per-
formance,

Finally, 1% should be emphasized that while the five prinecipal vari-
ables with which this analysis is concerned are undoubtedly of considerable
importance in assessing flight proficlency, nevertheless, there are a num-
ber of other lmportent aspects of flight performance in regard to which -
comparisons with the photographic records could not be made. It might be,
for example, thet observations in regard to other important but less de-
tailed items on the inventory, such as thoee desling with planning, judg-
mont, and safety, are morc acourstely mede, although on the other hand, the o
difficulty of defining satlsfactory parformance in terms of variables of =
thle type might attenuate the rellebility of sueh obeservations,

In any event, determination of the accuracy of observation of elements
of performance pertaining to judgment, planning, and observation of asfety
precantions, and possibly expansion of the Ohlo State Flight Inventory to
include more of these elements, might be suggested. Althoush beyond the
limits of the deta in this study, consideration of this latter point would
seem to be indlested by the fact that many of the advances in the light,
or private, plane field render pomewhst less important certain of the at- ~
tributee of flight performance primarily related to skill, for example, minor
slipping or skiddlng, and maintenance of constant airspeed within rigid
limita. At the same time other aspects of performance such as planning,
use of judgment, end recognition of safety precautions will become more ‘
important ss the number of light planes in the air increases.

15This 1s not o say, of course, that increased accurscy might not be
obteined if the check pllot observed nothing but airspeed variation and
altitude varistion, In this case, however, routine aﬂminiatration of the
Ohio State Flight Inventory would not be posaible,
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SUMMARY

In this analyeis the sgreement between the obaervations of two inapec-
tors as recorded on the Ohio State Flight Inventory, and data on the plane's
performance obtained from motion photographic records of a concealed instru-
ment panel, was studied. The data studled were collected at the Institute
of Aviation Psychology, Unlversity of Tennessee, during the second end third
flight classes, Inspector A admiristered the check flights for the second
class, snd Inspector B administered the check flights to members of the
third flight clasa.

Depending upon the nature of the variables in terms of the OSFI and as
taken from the photographic records, one or mere of the following types of
analyses were made: oorrelstions between OSFI observations and photegraphie
records, frequency distributions of sbsolute diffarencea between OSFI entries
and photographic data, frequenoy distributions of algebraic differences to-
gethor with means and standard deviatlons of the distributions, frequency
distributions of absolute differences together with cumilative percentages,
and frequency distributions in which trends of agreement were determined by

1napection.

In general, it is evident that of the five principal varisbles under
investigation, observatlions on average airspeed were the most accurately
made by both inspectors, the correlations between OSF1 and camera records
being generally high, and the percentage of discrepsncies greater than the
units in which the airspeed inatrument was calibrated being generally low
for both inspectors. Altitude variation and airspeed varlation were some-
what less accurately observed., Rigorous statiastical investigation of the
accuracy of observations on "slipping"” and "akidding®™ could not be accoa-
plished, dus to the pmuecity of data and the nature of the distributions in
terms of which these variables were presented. Although general trends of .
agreement were evident for both of these variables it is noteworthy that a
number of marked slips and skids were indicated by the photographic records
whioch were not racorded by the inspectors.

In comparing the accuracy of the two observers 1t may be concluded
that although they differ in the accuracy of recording aspecific types of
items, there appears no marked superiority of one inspector as compered
with the other. Ingpector B'a obmervations on altitude variation were
markedly more acourate than Inspector A's, end he was sumewhat more ac-
curate in observing average eirspeed. Inspector A4, on the other hand, -
was conslderably more accurate in recording airspeed varietion end ap-
parently correctly classified more slips and skids of Degrees 3 and 4
then did Inspector B,

. 1t wes concluded that whereas the lack of accuracy in the inapectors'
cbservationa might not be considered necessarily to render unreliable the
over-all acore derived from the aggregate of OSFI items, the use of the
OSFI routinely administered, in collecting precise inforration on specific
elements of performance might bs unwise unless specific information regard-
ing the accuracy of observatlon of the inspectors or check pilote adminis-
tering the check flights and filling out the inventory were available,
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AGREEMENT] BETWREN THE OHIO STATR FLIGPT INVENTORY AWND
PHOTOCRAPRIC RECORDS IH TERMS OF SLIPS AND SKIDS
LURING TURNS (INSFECTOR A)
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TABIE A-1

AGRFJ:‘.IERT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS ON SLIPS
MANEUVER & {Left Climbing Turn)
Inspector, 2nd Clasa

Check Flight 2
ERTRY FHOTOGRAFPH THRN PHOTOGRAPH RECOVYERY PROTOGRAPH
Degres of Slip ‘ Degree of Slip Degree of Slip
o .1 2 3 A] + Q.1 2 * 21 2 3 4
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TABLE 4-1

AGREEMENT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS OR SLIPS
MAREUVER 1/ (780° Turn Left)

ENTRY PHOTOGRAFH

Degres of Slip

inapector, 2Znd Class

Cheok Flight 2
TURHIPHOTOGRKPH

»

Degree of Slip

RECOVERY PHOTOGRAFPE

Degree of Slip

0 1 2 3 4 + 0 Y 2 3 ﬁﬁ» 01 2 3 4
211 2 1(2 11
211 111 _fi 2
Degrees of Slip Degree of Slip Degree of Slip
0 1 2 3 4 ¢ 0 1 2 3 4 01 2 3 &
51514 nj7] 2 217 |6
113211 1 é 51111
Cheok Flight 7
Degres of Slip Degree of Slip Degres of Slip
0 1 2 3 4 + 0 1 2 L’ » 0 1 2 3 4
811 10 g |2 {1
1i2311§1 11111 1311
Check Flight 8
Degree of Slip . Degree of Slip Degree of S1ip
0 1 2 3 4 =+ O 1 2 3 4 ~» 0 1 2 3 4
3|83 8l7(2 9 {52 |x
214 3 2 {1
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TABLE A=-3

AGRFEMENT BETAEEN OSFI ARD PHOTOGRAPHIC RECORLS ON SLIPS
MANEUVER 15 (180° Turn Right)
Inspector, 2nd Class

ERTRY PHOTCOGRAFH B TURE PHOTOGRAPE
Check Flight 2

Degree of Slip Legree of S5S1ip

"RECOVERY PHOTCGRAFPH

Degree of 8lip

0 1 2 3 4 =+ o 1 2 3 4 * 0O 1 2 3 4 +
B S i A B T : )
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TAELE A-4,
AGREEMENT BETWREE GSFI AND PROTOGRAPHIC REGORDS OF SLIPS

MAREUVER 18 (Left 360° Steep Turn)
Iaspeotor, 2nd Class

TURN PHOTOGRAPH.
Gheok FLAght 4
Degree of Slip

ENTRY PHOTOGRAFH RECOVERY PHOTOGRAPH

Degree of Slip Degres of Slip

= 7

Es |

o o e

Hgno

=

GO

" No
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Ko 1 a '
slap | 2] 7 ﬁ L1 8 513]2f1
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Slip 21311 11 3] 3 11371413} 1
Degres of Slip Degree of Slip' Degree of Slip
0 1 2 3 4 » 0 1 2 -3 4 + 0 1 2 3 4 =
Slip | 2 | 10} 2 71611 ) —] 1154121
Slip } 1.§ 3] 2 213 L1412
Gheck Flight 8
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0 1 2 3 4 =+ 0 X 2 3 4 =+ 0 1 2 3 4 +
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3
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TABLE A-%

AGREEMENT BETNEEN OSFI AKD PEOTOGRAPHIC HECORDS OR SLIPS
MAREUVER 12 (Right 3009 Stosp Turn)
- Inspector, Znd Class

ENTRY PHOTOGRAPH TURN PHOTOGRAPH '~ RECOVERY PHOTOGRAPH
Check Flight 4
Dagréa of Slip Degree of Slip Degree of Slip
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AGREEMENT BETWEEN OSFI ARD PHGTCGRAPHIC RECORDS ON SLIPS

TABLE A-6

MANEUVER 29 (Left Gliding Turn)
Inspector, 2nd Clasa

ERTRY PHOTOGRAPH

Degree of Slip

0 1 2 3 4
3113
k3
Degree of Slip
0 1 2 3 4
21617
12122
| —

Degres of Slip

0 1 2 3 &
6 {1111
1

Degree of Slip

0 1 2 3 4§
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»

TURN 'PHOTOGRAPH

RECOVERY PHOTOGRAPH

Check FPlight 2
Degres of Slip Degres of Slip
0 ‘1 2 3 4 + o 1 2 3 4
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Check Flight 4
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TABLE A-7

 AGREEMENT BETWEERN OSFI AND PHOTOGRAPHIC HECORDS ON SKIDS

ENTRY PHOTQGRAPH

Degree of Suid

MANEUVER 8 (Left Climbing Turm)

Inspector, 2nd Class

Check F 2

1URN PEOTOGRAPH

-Degree of 3icid

0 1 2 3 4 + 0 1 2 13 4
6 2 21 4
|
Chegk Flight 4
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Degree of Skiad

0 1 2 3 4 +
1
14 {2

Degree of Skid
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TABLE A-8

AGREEMENT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS ON SXIDS

ENTRY PEOTOGRAPH

Degree of Skid

A1 2 3 4 '+
L 11
Degree of Skid
g 1 2 3 4 +
4 f1211 11
1

~ Degree of Skid

0 1 2 3 &4 +
j151

1 l

_ Degree of Skid

0 1 2 3 4L +
5 y11{ 4

MANEUVER 14 (120° Turn Left)
Inepector, 2nd Class

TURN PHOTOGRAPH

Cheek Flight 2

0

Degree of 3kid
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Gbeok Flight 4

Degree of Skid
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2 ;17| 2
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Cheok Flight 7
Degree of Skid
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TABLE A=9

AGREEMENT BETWEEN OSFI AND PHOTOGRAPHIC HECORDS ON SKIDS
MANEUVER 15 (180° Turn Right)
Inspector, 2nd Class

ERTRY PHOTOGRAPH TURN PROTOGRAPH HECOVERY PHOTOGRAFR
Cheok Flight 2
Degree of Skid Degree of Skid Degree of Skid

0 1 2 3 4 = ¢ 1 2 3 4+ - 0 1 2 3 4

2| 1 5412

3 {3
Check Flight ¢
Degree of Skid Degree of Skid 'Degree of Skid
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TABLE A-10

AGEEEMENT BETWEEN OSFl AND PHOTOGRAPHIC REGCORDS ON SKIDS

ENTRY PHOTOGRAPH

TURN PROTOGRAPH

MANEUVER 18 (Left 3600 Steop Turn)
Inapector, 2nd Class

RECOYERY PHOTOGRAPH

Check Flight 4

Degree of Skid Degree of Skid Degree of Skid
C 1 2 3 4 + g 1 2 3 4 + 0 1 2 3 4
5113 311111 3

1 1461411
Ghack Flight 7

Degree of Skid Degree of Skid Degree of Skid
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L1 11y 4 21 1441 513
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AGREEMENT BETFEEN OSFI AND PHOTOGRAPHIC RECORDS ON SKIDS
MANEUVER 19 (Right 360° Steep Turn)
Inspector, 2nd Clase

ENTRY FROTOGRAPH

Degree oI Skid

TABLE A-11

TURM PHOTOGRAPH
Check Flight 4

Degree of Skid

0O 1 2 3 4 + 0 1 2 3 4L +
151511 Ui 5
1 1
Cheok Flight 7
Degree of Skid Degree of Skid
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TABLE A-]2

AGREEMENT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS ON SKIDS
MANEUVER 29 (Left Giiding Turn)
Inspector, 2nd Class

FENTRY PHOTOGRAPH TURN PHOTOGRAFH RECOVERY PHOTOGRAPH
Check Flight 2
Degree of-5kid Degres of Skid Degree of Skid
0 1 2 3 &4 + 0 1 2 3 4 =+ 0 1 2 3 4
Bo |77
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APPENDIX B

AGREEMENT BETREEN THE OHIQ STATE FLIGHT INVENTORY ARD
PHOTOGRAFHIC RECORDS IN TERMS OF SLIPS ARD SXIDS
DURING TURRS (INSFECTOR B)
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TABLE D13
AGREEMENT BETWEEN OSFI AND PEROTOGRAPHIC RECORDS ON SLIPS

MAREUVER 8 (Left Climbing Turnm)
Inspector, 3rd Class

ENTRY PHOTOGRAPH TURN PROTOCRAPH RECOVERY FHOTOGRAPH
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TABLE DBolé

AGREEMENT BETWEER OS®FI AND PROTOSRAPHIC RECORDS ON SLIPS
MANEUVER 14 (1800 Turn Left)
Inspector, 3rd Cless

-

ENTRY PEOTOGRAPH TURN PHOTOGRAPH

RECOVERY PHOTGGRAPH

gheck Flight 2
Degree of Slip Degree of Slip Degree of Slip -
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AGREEMENT BETWEEN OSF1 ARD PHOTOGRAPHIC RECORDS ON
MANEUVER 15 (180° Turn Right)
Inspector, 3rd Class

ENTRY PHOTOGRAFPH
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TABLE B-15

TURN PHOTOGRAPR -

sLxrg

RECOVERY PHOTOGRAPH

Cheok Fiight £
Degree of Slip Degree of Slip Degree of Slip
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TADLE 2-14

Inspector, 3rd Class

TURN PHOTCGRAPH
Cheok Flight 4

Degree of Slip

NT BETWEEN OSFL AND PHOTOGRAPHMIC HECORDS OW SLIPS
© BANETVEER 18 {Left  261° 3teop Turn)

RECOVERY PHOTOGRAPH

Degree of Slip
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TABLE B-17

AGREEMENT BETWEEN OSFI AND PHOTOGRAPRIC RECORDS OB SLIPS
MAREUVZR 19 (Right 360° Steep Turn)
Inspeoctor, 3rd Class

ERTRY PHOTOGRAPH TURN PHOTOGRAPH RECOVERY PHOTOGRAPH
Check Flight 4
Degres of Slip Degres of Slip " Degree of Slip
0 1 2 3 4L » 0 1 2 3 4 =+ 0 1 2 3 4 =+
Ro i
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TABLE B-13

AGREEMENT BETWEEN OSF1 AND PROTOGRAPHIC RECORDS ON SLIPS
VANEUVER 29 (Left Gliding Turnm}
Ingpector, 3rd Class

Fs
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ERTRY PHOTOGRAPH TORN PHEOTOGRAPH RECOVERY PBOTOGRAPH
Check Flight 2
Degree of Slip Degree of Slip Degree of Slip
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TABIE B-19 S

AGREEMENT BETWEEN OSF1 AND PEOTOGRAPHIC RECORDS O SKIDS -
MANEUVER 8 (Left Climbing Turn) T

Inspector, 3rd Class 1;£%

gt

P
ERTRY PHOTOGRAPH TORN PHOTOGRAPH RECOVERY PHOTOGRAPH T
' Check Flight 2 *y
, Dogree of Skid Degree of Skid Degres of Skid 2
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6 243 13 R

l | : ‘_1_:;.};.
1 J 2.3 _ 1}2 i
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TABLE 2-20

AGHEENENT BETWEEN OSFI AND PHDTUGﬁAPHIC RECORDS ON SEKILS
MANEUVER 14 (180° Turn Left)

ENTRY PHOTOGRAPH

Degree of Skid

Inapector, 3rd Claas

TUORN FPHOTOGRAPH

Check Flipght 2.

Dagree of Skid

0 1 2 3 4 » 0 1 2 3 4
7 [2 'E L |5 (1
: |
Cheeck Flight 4
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TABLE B-21

AGREEMENT BETWEEN OSFI AND PHOTOGRAPHIC RECORDS ON SKIDS
MANEUVER 15 (180° Turn Right)
‘ Inspector, 3rd Class
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AGREEMENT BETWEEN OSFY AND PHOTOGRAPHIC RECORDS ON S¥IDS
MANEUVER 18 (Left 360° Steep Turn)
Inaspector, 3rd Class

ENTRY PHOTOGRAPH

0

Dagree of Skid

1

2

3

Cheok Flight 4

L+

TABLE B-22

TURR FHOTOGRAPH

Degres of Skid

1

2

3

A

7

l

0
19]

8

1

0

Gheck Flight 7

Degrees of 3kid

1

2

3

L +

Degres of Skid

0

1

2

2

b

1l

] 14

7

2

O

Check Flight 8

Ko
Skid

Skld

Degree of Skid

0

1

2

3

4

10

12

1

b |

RECQVERY PHOTOGRAPH

Degree of Skid
L *

0O 1 2 3
L] 9
1 171 1

Degree of Skid

o_ 1 2 3
8 M
2{1t2 |1 !

Degree of Skid

Q 1 2 3 4
6 1515 1|1
' 11213 L

.

i



Hmwno

Hwwmo

HwWemo

KNo
Skid

Skia

No
Skid

Skid

Ho
Skld

'Skid

AGREFMERT BETWEEN OSFI ARD PHOTOGRAPHIC HECORDS ON SKIDS
MANEUVER 19 (Right 260° Steep Turn)
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AGREFMENT BETWEER 0OSFI AND PHOTOGRAPRIC RECORD3 OR SKIDS
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