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2101 Conmetitution Avenue, Wushington, D. C.
Division of Anthropology and Isycholegy

Commities on Selection and Tralning of Adrcratt Pllote

¥arch 1-33 1944

Dr, Desn R, Brimksll
Dirsctor of Rasemrch
Givil Aeronautics mﬁmﬁm

Washingten 25, D Ca

Dear Dr. Brimhalle

&ktaema is a report emtitled Siw

dnctad 1ndepandtma1y by John P. Foloyy Jr.§ Thelma Hont, B. Lowsll Kelly
aod A. P Johnaon, sand Willian )i, Lepley. This report is sulmittsed dy .
the Comnittes on Seloction end Training of Alreraft Pllots with the rece
onmendation that it bs included in the serlen of technlenl reports lsaued
by the Divigion of Resonroh, Civil Asronsviics Adminlsirction,

These expsrimenis reprecent four of the earliest selse= 07
tion resoerch studles spomsored by the Commities on Selection and Traiming - 5
of Alrercft Pilota. The methods and data presented in these studies are T
of interest, rot ¢nly in teras of the positivo resulis obtnined,; bul also
in presonting the nepmtlive findings. The report of neogative findings nay
help prevent fruitlese repetition of experimental work on teste and meas. .
ures which heve already beon irisd out and disscrded becouze of their un-
promising cheracter. The studios again emphaeize the mead for extended
regearch on criteria of flight proficiency.

Cordially youra,

7

¥orrlia 3. Viteles, Chalrman

Committes on Selection and

Training of Alrerafi Pliotse
ESViba Mgtionsal Regearch Sounell



EDITORIAL FOREORD

In 1939 ané 1940, the Gommitteo on Selection and Training of Adrersii
Pilots vas first faced with the probvlem of celacting ond elaeslfylng appli-
cants for flieght ¢railning. It scemsd well 40 includs, in the early phasce
of the ressarch program, exploratory studics of existing instruments possess—
ing a reasonable degres of "foee validity." Such studies; therefors, wore set
up af several univeraltics.

Fresented in this report are ths results of four of thegse exploraiory in-
vostipgations. Those siudies mnds use of a wide variety of the avallable physi-
¢logloal and psychologieal instruments with the hepe that some of them would
vrrovs of pradictive sipniflennce in thes salschiicn and tralning of pillotz.

Cortein limitsiions must bo noted in connestion with these sxperinents:
The tests were admiristerad, for the moot part, to "in-~training” students who
already had baon pro-selected on the basis of the phyeloleglical and psycho=
logical standerds represented im the C.Acda f1ight physlenl sxamination. They
were also selsoted on the basic of cortain other criiseriay sush as gradoa;
¢less, intsrezt, sic., ogctablished by the local universitliss. The investiga-
tlong were conducted at difforent senters and on diffsrsnt populaticns. The
results are therefore mot dirsctly comparsble olther from sxperimewt to experi-
ment or from thegs sxperimants to studies oz the prosent eandidates for flipght
instruction. The numbsr of cazes involvod im the studles ip not lurps, limit-
ing the c¢welugivoness of the resulis. [loreovery the oritsrias of f{iicht psr-
formance avallabla at tho tims of thosze investigutions were not standerdized
or refined end are not comparable to the erlieria now evalleblse.

In spite of theoe limitations, thess studies were productive in delineat~
ing promiaing areas of invegtigation which were fvurther explolted and heve pre=-
ducad vositive aznd helpful resulls dgseribed in vorious of the esrlier reports
in this geries. The blographicnl inventorys usod so oxbermsivoly in the celoc~
tion of piloto, is a good exnmple of cone poeltive cubcome from an imitlel ex-
ploretery etudy. The gitudies algso sugrested the reguirensmts for more intsn~
givs work im the flsléd of critoerim,; and helped to preduce the Ohio Jtate Flight
Inventory, the Furdue Rating Scalo and other developmernis for lmproving ratings
of flight performance.

The exploratory studies weras of value nmot only in producing positive leads
but lso in Indicating ereas which appearsd to offer litile promise of fruitful
ouboomes for continuved investigztion. The studiez are published not only by
roeacon of their positive fimdings, but bocnuse they may also holp inveatigalors
avolid the repstition of work which hns alresdy been doue and net extendsd be=
cause ¢f its unpromising character.
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) SIRMARY

In the beginnings of any large scale rescarch program underiakem with
the view to predicting suscess or foilure {or compstence) in euch a task as
flying, two problems appesr lsmmediztely: First, thers wmust be asoms means
of svaluating the task itself, i.0.y the case of alroreft pllots, Dethods
mugt be available by whish the “"good™ flyera can be distinguishod from the
"poor” ones. Sacondly, = battery of teste or measuros met be asoembled
whioh will (with as high a dsgree of assurande as possible) predict perform=
anoe on the task, 1.8., distinguish botween thoce vho do well and thoes ho

do poorly in learning to fly.

During the early phases of research om rilot celection, measures alresdy
in use for evsluation Ifight performares were ascospted as criterion scorss
for the tesk of flying. Such measurss es instrustor's day~to=day ratings of
the ctudant pilets, Inspsctor’s ratings of performance during {light toests, and
“passing” or “failing" in f£light treining vere among the most provalesmi ones.
To the extent thet theds measures mrs unstable and unstondardized any program
aimed nt aocurate prediction of ultimate performance 1s saricusly handicapped.

One of the first steps im an exploratory study in the fisld of pilot
sslection is to choosa from the existing teats thoss which possess a high
degree of "face velidiiy," 1.e., those whichs on tha bosils of content or
makeupy “sesm" to beor a direct association with the insk of flying, parti-
enlarly with the aspevts belng ussd for evaluatlng the task. Those instru~
mente ars then subjected to exploratory experimenmtntion to provide an esid~
mpte of the degree to which they will predict flight purformsnces The pro-
sedure 1s to administar all of the seleocted puychologicol and physlolopglonl
tests to a group of flight students who are in iraining at the {ime or who
are Jugt about to begin their trcining. After varicus singes of thelr train-
ing are coumpleted, it ia thon possible to compars thelr ratinpgs in flight perw
forpance with their scores on the various tesis to detsrmins if there is any
direct relationship betwean the two vorinbles.

Such preliminary investigations ars uswally undertaken with smell groups
of eubjecta and gre ept to be loopely doslgned or poorly comtrolled. Fur these
reasonsy dofinite conclusions often cannot be Arawn. Such studles serve omly
as a quiok maans of sorting out tho most promising teste end mensurse for fur~
ther and mors sxacting experimentnl situdy or as a basis ¢n whizh to deviss nsw
and more spplicabls ingiruments. They aleso provide experimental data on cere
tain measures of flight perflormances and may thus supreet mors gccurate bases
for the evaluation of £light performsnce itself,

This report presenta the resulis of four early Investigations of this typs,
spongored by the Committoo on 3elostion mnd Training of Asirceraft Pilots., These
studleg are explorstory in naturs, They wers undertaken with the view of owal-
ueting cortain of the ezlisting physiclorical and paychological teste in terms
of their assoolation with current oriterion messures of flight performance.
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Various meagures of £1light perfermance wers used . in tﬁese studies, in-
eludingt (1) passing or falling ia flight training, (2) day=to-day ratings

by flight instructors, {3) flight test retings by inspectore, and (4) paired-

comparison rarkings of students townrd the end of their tralning.

Among the psychological tosts investigated veros (1) porsomality teste,
(2) intelligence tosts; {(3) attitudos tests, [4) interests invontorles, (5)
scholastic tests or indices, ste. )

The physiologleal meussures sveluated include: (1) respiratery messuras,
{2) ocardiovascular messures, ®.g.s heart rate, blcod pressures etc.y (3) phy=-
eieal fitness indices, {4) viswal and euditory mezsures, (5) overegll medisal
ratings, and (6} such data es holight, weiglht, and egs.

Other varletiea of tests were also msnelysed in thege studies, namely:
(1) mensures of bodily stesdiness and body sway, (2)*tension,” (3) manusl
dexterity, (4) depth perception, (5) roprodugiion of postures, (6) reastion
tim@' etc, .

Ho attompt 1s made in this swmary to present alld the findings of the
four studiea. Cemeral conclugions ean, howover, be brisfly stated. The stude
ies almoet uniformly denonstrated ihat; in spite of "fmoe validity," the phy=
alologlcal and pgycholegicel tesis or messures gtudied had little or no rels-
tionship to the task of flying, as here evalunted, It wzs not possible to dls=
tingudsh betwoen the "guod® and the "bed" pllots, or the "pasaers" and the
“fallers," on the mejority of theose tapts. Pilot populaticns, however, were
shoon to ssore differently om certala of the tests from groups of students who
wore not teking flight training. It schould bs poimted out that scome of the

" pgychologlonl tocis did chow an appreciasble aspoclintion witk one of the ratings

of flight ccmpetense. The usefulness of this finding is limitad, however, be=
enuge of the fact that these roiings arc of questionable rellabiliiy and wli-
dity. '

inother, and perhaps the most Importamt. gensralization which aould be
drawn from these studiecswas thot nons of the differant measures of {light per-
formanae employed in thess studies provided a satisfactory estimate of sucoess
in flying. -hat is neoded, thereforss is a more intemsylve study of the criter~
ia of £1ight compstence. '

As wee pointed out earlier in this sumnary, the genarallzstions made on
the bagsis of these studles must tLe accepted with caution. Firagt, because of
the small aumber of individuals invoelved in the studles, mnd sggondiy. for the
renson that when lergsr ponulations are used and more refined memsures of flight
performence 1tself are isolated it is posaible that many of the pasychologieal
and physiologlenl) tests investlguted in these experiments will show a signi-
floant Jegree of asscoeciation with the eriterloen.
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Al OBJECTIVE MIASLRE OF BODILY STRADINZ:ZS
IH BELATIOR TO FLICGHT PIRFORMANCE

INTRODUCTION

in a paper by J. 0. Jenkinel A% ena pointed out tkat oane of the amjor
arees of research im avictlon was the investigntion of the payche-phyaiclog-
ienl regponses of otudemt pilots. It wzs the purposse of this experinemt to
study one of the regvonses folling iun this arec; namely, the bodily stendi-
ness of student pllote.

Specifionlly, this invortigntion insluded an arslysis of the pre~ aend
post~fiight mensures of bodily sboadinmese of a representotive proup of 10
student pllots. The data frem those exporiments Tere analysed with two sims
in views (1) to investigate the Smmodiste influence of flight lssgons wpon
the mensurcs of bedlly stesdimesc,and (2) %o study the relatlomohip vobwsen
bodily eteadinese and (&) a criterion of flying cucesap, {b) an objective index
of "tensions” ard (o) scoren on stendard psychologicnl tests.

APPARNIUS

Meagares of bodlly stoadineso wers taken from the "Wabblemstoer,” an instruy-
meut developed by Moss and Brows 2 for {he purposs of mezswring bedlly sissdiness
a2 an Indicstion of riding ocomfori. The upparstus, as smployed in this study;
sonsists of a platform, 15® x 12 3/4*, on whieh the oubjest stends. The plat-
forw rests upor n central fulerur,; and lese of balance or vmsisadiness i meas
uredl by the extent to which the platform 1s movod or "wabbled™ within a given
period of time during which ths subjoct attempie to keep it as nearly level and
balaneed ae poosiblo. The platferm enn be lecked ivbe & oludiomary hordszordal

i3enkine, J. §. Report at round $able on selesiion end troining of oiv-
ilian oirplsne pilcts (vmpublisbedl}., Eloveih omame) nmoeting, Bagtern Pap-
shologienl Asgec.s Atlantds Qitys N. J. Spcll 5 1940,

2rhe Usbblemeter wos originally developod by F. A. Mosss of the Gecrge
Usghington Undvorsily, and B. W. Brous, Jirocter of Znginoc ing labsretordss,
Firestone Tire and Rubber Go.y Akrom, Thlo, undor the suspfiec of the Riding
Comfort Subcomnittes of the Researoh Cumnittes of the Scolely of Automobils
Englnesring. Dr. F, 2. Mesg furnlshed ths Wabblemeter used in thims lavestizetion.

Anon. Revlew of riding-quelitiss researsh. S.4.0, Jouwrpal. 1931,28,%. 5 §%7.
Browny R. ¥. Monswring ridisg quelitites. S.8.B. Journsl 1931:28,Ne.5,58T7~580,

{a) Hoss. F. 4. Dewslopment of the Jabblsmetar for menswring bodily
steadirves ug nn indlestion of ridiug comPort. Sa4.8.
ggg‘m;"y 1‘?31; 233 Ho. 53 5%“581»

Further axperimcatal work with the new Wabbleneter.
8,60, dovraal, 1931, &9, Noo 3y 243=240.

How ridiugecomiort reseuvoh ingtruomente and Vebbleasier
sppifcations. S AE. Journal, 1932, 29 Ho. 4, 182-184.

{v}

(o)




poeition befors and ad the teraimiion of the tosbt pericd by means of two
brares panipulated by the esperimsnior. The following charnctoeristics and
cdventazes of the uvressol Wahhlevoahor rav he mestisned?

Ioodntaadle vaneren o ha o e n*vui‘u SHrEG LY & laVor Arpengo-
wert, dhe meovsnc ety of Lne ool klosn 20T an feeordsd nechendeally cad auboradis
23lly on bwo VYeedey croomboerp . Yals iﬂ%i?”ﬁ&?ﬁ g oliminatze the nacesaity
For gleadricsl cormsctiong o Yoo 0¥, wbiss ooy necessary in sope of tra

oL nder and aariflsr anahdyag

2. Thr machirs irisezesies oLl b semeky snde whoen the sub jeot
gtands ou the sltatform. %oze polrig susd frat tun of Las earlier michines
Yere bassd on the aldlesr-nong prloelpls  iry vucerd o7 wabble being maxirum
if guifiolent to sscord ub all, Differescer o recsrds, therefore, cocwrrad
naly wikh differences ia the websrs of wuhols In the pregent Anstrument,
howsvar, the szset recocdlrg court aﬂ“f“’f anen thﬁ extornt of tie wabble.
ALl novonamtae re raeerd:d nosordlaw ta extonk. -

-'.

3 Dompuchness - vus Listewsdrt is very swall, weking fur case of shilp-
w33t an. {remepestatlos, and Is porvi-ble. Tb iv geli-contnined, there being
ny extronacug bLedbarica or cihor cg.dzmers nasescery.

4, Tho 1lngt iunea? 1y eenlly et gy apd sazily uwyed.

-

5. it im practisally refzelogs in ogevelion.

6. It is net influsneoed by %siozwratuce choress, of by other extransous
savironmentsl factors. Hose poinko oub 4hed lack of thls quality was a dia-
tinat dioadvantars in ssms of the eurlisy rashines, espscially in the oil-
pamping typa»

The Wabblemsisr wee devised 23 an obiestive mewsurs of bodily steasdi-
nype and fatigue which would e relisble end fres from sutjostlve errer.
Initinl sttenpte to ¢btaln fatlgue meavres tended to Ls confined to the
knowan physlolegical tsets of faligus. OF thess, the carder-dioxids combiy-
ing powsr of the blood apperrsd %o be moet ssourate, elthough it was aban-
dnned.bacause of tho largo sample {5-10 se.) of bleed ragquired. After much
axperimental work, Yeese concluded ihet bodily unsteadinsas woe en sxcellant
gritarlon of futigue. Prolimlnory dnvestigations indieatud that sinple
twote, such as of sye=-hand cocrdinstion,® wore unsatisfactury, since fatigue

tiordad to lower the steadiness of tiv- body e a wnlt., It wos thus felt
that Lf the effect of {atipue wap to o meagured from only one porticm

- o o B 1

Mose, F.i., op..gih. (2), p. 580

4an example 51 sush an attempt Lo rwasurs steadinese Js found in Swsps,
2. end Brandorburg, .. The staad&nasa meter and ite use in a pr&llmiqisy
investdgatlon of riding qualities. S.A.E, Jowrnal, 1931, 28, to. 5, S82-535.




——

_sg

of the body, it ghould be from tnu lagnuh Tuls lod to the concopilon of
the wabhlemester, an inetr.ment wpon shich ths subject stends, and which
regorde in two plenes dthe abllity of a perasca %o walntain poarfect vartical
squllivrium. Early wodels ﬂ&ﬂbﬁﬂ¢uuﬁmd the application of a gizaell Lo Iho
charied rocord cn & graphic recoirding muchins; another, the sil«pumpﬁnh“
verlaty, #us evorsd in terws of rko smount of oil phﬁ?ﬁﬁo The prosent aud
weol resent fvstrugwent rsoorda m&'“ﬁz¢kﬁll§ﬁ and has aow heen dezvelsgpeld “ndq
a ralativsely cunpact, accuraie form-

The webblezster has baen prﬁ?ﬁgvslj need Ty ¥oms im a gerisg of road
beabs with automobile poscsngera-s Fe yeporiz progﬂéﬁsivw ivereass in
waboleszeter score on 3Gﬂ" ~d.gtence Lripy, tha lnersare bearing 2 positive
relationship to distcrncs travalled byl verying with differisg sonditlone
of the road and sibsr sors sxbtrausoue driving conditicens.

Tha only prefioug apzlication of webblosetsr Ecstﬁ to aiyplane £ifehidy
@a8 wads by Moss in the gemmsy ond avbumss of 19316 glth the suoperation
¢f the Ludington Liﬂﬁﬁ,? wabblemsier tecte were made on an uacagerted
number of airlins pilets and ponssrgers boefore and after flighis of rore
then 200 miles batwoon Hewark, W, J. and Japhinglom, D. C. Moss reporhu
that "the pllets tested shosed an aversgse lacreass of AZ% 1s wabhblemedlsr
raaard after tho flieht, the lszel lncrcese shown by wny pllet tszled da'rs
1634, and the greatest, T3%. Tie pussenmsrs dested chovod an avarage in-
eresngs of T7%, the least bolng 237, and tre grestest, L6lliscc--Filota, o
& group, skowed a conelderably wore standy voroal of before=rifght recorz
¢a the wabblemater bthan did oeszingsrs. Thw passangerg showed 7 much hlzte
ey percentags of dncreass ln wabhole aficr the fliight than did the pilots.
The ingrence lu webblruetzr readiugs o7 the feoassmgera s eocevhat gremter
than 1s the Ineroszs for an sgqual dietsace sovered by weunl masne of traveld.
This douea net hold itrue, howevsr, in the da@a ef pllots. This rluhd sugiess

a faetor of loportamse in preduclag uvnsteadinags efter alrriens rlding, ot

Shan fatigue from vibration aad legk ol emochhare iw age‘utiwﬂ af the
Plane, whick lg abeont in the pllct sesvetiasd to [oylews thnt fr, & fag’on
akin to 'alr-sickness

¥oms concludsz hia srtlele vith L9 fellowing thias suzz.stod opoding -

5Brawn? RW.y 20, gty 0. 579,

6The‘Wnbbl§m¢tar, origingily pedo by the Fleaoer fpgarstua Fo., Boovikl s
¥.Y., wasd wasufactured by The Aavrdsan Iswiruaent Oo. of Tusbhlogbon, oY

TMcaﬂ, Foday op. olt., ib) and (e}
Bﬂnsn Foloy ops ik, {8)o The dude are unforiunasely wab vepsvisd 4

full in tho sviginel articlsy Gha present vesume 1o corplete wlih resges. i
¥ P b
published scesunta of the usr ol sho wabblemeler in airplase wegsarah np -

9&@# Feptoara £ir Linss.

1Q%;uﬁp FoA., cp. citQE{u}p 5, 153,
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Ta<vivg of gondlidor of ollots befove flighiy for example, i
a pllot; wheas revaal razord 1s ahout a 20 reading of the
wabblemedar, shows a reailng of 35, his fitness for flight
tn ¥hnt particular day should bs carefully checked,

737 Testing of rsoruits for avietlon troining, after a study bhas
Leen nade oY tha covrelatiosn belwssn cicadliaess as mesagured
by the wetblsuster and goed flying.”

It #1313 bo nobsd that these gupggefiicn® ere dAlr2ckly in line with the
prtzent investigatlon.

Tt rhould be emphaeitoed tkaet although Voss cvontsnda that the present
‘rabrumend 1s divectly a msusurs of bodlily gisadiness and indicectly an
ix.2.gatklon of fatigus, econzidersble cautloen shonld ba exzarcised in such
pmuorpretations., It is highly probable that other facturs, such as tha
sk jeet's willlognoes to conperate (i.s., to maintain as nsarly perfect
nelarss as possible} endter in te influence tho astual wabblemeter scors.
it should ve omphaslgzed, howewer, that the diagnosilc and prognostic
ve'1 6 of the wabhlemeter as a %cat of flylng aptitude is in no wey impslred
o7 ihe ocomplexity of cueh cortributing factors, sinee the validity of tha
wishrument for this purpoas ia determinesd asolsly by the extent to which it
orrretates with en independent criterinn of Pflying sbility,

PROGRADURE 12

The samct procedurza fellewsd in fuling the webblemstaer records may
be svmmarized under ths following ontline headings:

1. Peghura on the imnbtrument. in a preliminary seriles of expsrimental
segalons (prior 4o the first inatructicn flighi), the subjest was instructed
regarding the poeltion to be taksn on the Iirstrument, He wes asked o atand
urright and ln 2 nelurel end relazxed poature, with foot ploced symetrically
o 4ither fool-rzst as f&r forwzard as poasidls, sith toee fluah with the
Yeont of the platform. He woas ssked to fixate tha horizen et all times, and
¥iz Lustructed to pake evsry effcrt to balance &% all times.

2. Wothed and duvetion of timinm. All records wers timsd aith a atep-
waitch which waa astarted by ihs sxperimenter at the momsnt he relessed the
trikes vhich had previously immobilized the platform. At the end of a l-minute
teay PBTiOd-1* the breze levers ware clomod,

Jp— o

11This l=ninute tost peried, es in the ocase of other aspects of the pro-
sodure, 15 suprested by Mossy F.h.y gug gik.s (b)),

13The date for this stady wers collested aud reecorded by Mr. Jo. T. Wilpon
assistant in psychologys to George Washington Unlversity (mow Lt. j.g., USMR).
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3. Abegence of diatresticd., During the test proper, an effori was aads
to prevent all conversatiun wlih the achjset or with othurs slose to the
subjeet. Aan attompi vas algso made to fece the audblect in such a dirvetion
that people and cther ebjects would act be movieg eaboeuh ip his vieual field,

4. Times of test. The pre-flight test was made just prior to ‘he
studeri’s smtering the plans, and at a Dlace cutelds of the prepelles siroam.
The pogt-~fiight test wes unde as scen an the student had left the plane.

In fact an effort was made to pravent him from learving tne plang until iime
for hia test. The mame procsdurs was followed, 23 aearly ae pogsibls, in
testing the instructor before and after hiz first dedily flight.

5o Recording of data. Before each teet period, the wabblemstier rsad-
inpge on bolh counters wers recorded. These were gubktrected from the fiaal
readinga following fiight, the differeonce indiceting the increase or de-
ereage in wabbls following flight. AlL readings wore recorded on & apeoial
Data Sheet (see Figure 1) as soon ss nossible, and the romminder of the
sheat was fililed cut im Tull from thoe Studont FLI0Y Iog Hook.

Thera ars a numher of wariables which miat be coneidersd and controlisd
in securing data or the webblameler or aliilar instrument. Among these =re
such faetsrs 2a Jdiummal variaticn, eex differencee, age diffsrences, thao
affeat of weipht, the affect of nsipght, and practize effeets. Since the
readings on sach ¢f the subjeets perticipeting in 5his study were teken st
various times of the dey cvsr a peried of 3+4 mounthe, diurnel faetors are
effectively oliminated. Datz on this group of § male and 1 fomale sudbjactu
wores ireated separately, tafore combiuing, se ithai possidble sex diffsrencasn
in wabblemuter porformanse would pot wrgk the actuval results. The uwse of
pooled datm, in ®2 far as the present group of 10 pubjects may be conaldered
reprogentative of the toial C.A.2, sollago population, would adequately take
into consideration any possidle effeete dus te age, welight, or height.

Slnee none of the subjests had been tssted on the wedblemeter before, and
since ell hed complsted the same ground course ani wors juet beglianing
flight instruction, practice effacts in nurformance om the imsirument would
be approximately equal in the omss of nll subjeots, Im fast, were ihe
wabblemeter to prove useful in pilot soliection, such practice effects would
be an intrinsic part of thes eotual data if the latier wers tc he taken ovar
a period of time, and sousequently should wot be sliminated except with
reapeat 4o their differential operution.

Ap indlicated abova, the wabblomster data comslisted of pre~flight and
post-flight records as woll ag diffoereuses (iucrvase ur deeresse in wmbble)
for each stuuent during Stages &, B, and C of flight training. Jabblemstor
data were aleo obtaimed om 1l& flights made by the imstructer. The amount
of tims spent in the air om each flight waae alss recordsd. In sdditionm %o
the wabblemsisr recorda, tha following deta were obteinsd fopr interpretive
and evaluative purposes:

1. Fhysisal data. Dats sush es zex, hsight, welght, and age were
obtained from the Student Pliot Loz Booit.
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2. “Egpmion:mgg§§f13 Theass daia, iadlcsting "excesaive lendin~z tensio.,”
wors cecursd by cesns of the Friesz Flight Asslyzer. Tha “tenslon indes,” fur-
nighed by br, A,U. Williams as the resgult af hle research on "exceassive land-
ing tengion,”™ wis Jdofinod as "bension orn Ltho stiek at landing resulting du s
doflsction of the creoordin: pen omn the Flizht Analyzer greater than 0.2 of an
inoh."

3, Paychelogisal test data.l% Tasse datw wore Furnished by Dr. Thelma
Hunt. Secores on tha following %eats were vesorded: Presszey Intarest-aAttituds
Tests, Huntsr~Tast of Scelsl Attitudes, Fernrsuter Pergonslity Inventery, snd
the Strong Vogaltional Interest Blank.

4. Qggterian dats. Th3 oriterien data cuployed in this study ware:
(2} meen o the Tlight instructor's daily ratings from the Student Pilet
Log Book, (b) peirsd-cemparisvcn rank of the 10 studewdt pilots by the instrus-
tor near ths som. letion of £light trainming, and {e) flipght tast acores for
pilet certifloatss.

RESJLD2

The pregent Zroup of 10 gubjects, ¢ uale snd 1 fumsle, renve in age
from 19 %0 25, with a msan aze of 20.5 ard $.D. of 1.09 (ase Tablas 6). The
mean helskt iz 5°¢ 10,27, with 5.D. of 1.75; and the myan welght iz 155.6
1ve., with 5.2. of 13.97. The sols fewals subject falls well wlthin the
male ranze in &ll physical moasurce. In general, the physical data would
soam to indicate that tho subjocts msre ty:icel of the vpual student populas
tion, It should be empheslzad at tha cubszet that the presemt zrouwp ia toc
small 30 justliy detailed statistical treatuent of the data., The present
gtudy should bs considsred primarily za exploratory and preliminary; data
on additionsl cames ure noeded bofors sonslusive resuliés sun bte aacertainsd.

In Tables 13 jaelugive will bve found the wabhlometer and tsnslon daia,
together with the instructor-g ratinge, on each of ihe 10 subjoets for
Stages AL, and € of £licht training, recpostlvely. In the eass of each
subject, bthe moan sacblemstsr recovds havs Lssn reporied for pre-flight
and post=flizht readings, zs well as for the diffsvence (irereass or de=
creass) in wabble fu¢llowing £licht, Such differencas are furthor broken
down inte those asdtainsd gith £lights ol lcoaz then 45° and theas following

135pe writer 1y indebtod tf bz, As GP wi?liags, )e;artweu& of Paycholagy,
University of Yaryland, for mekinm: thege data avallable, For furiher detamils
regarding the tsnslon index, sse Willipma, A.do julonatie rocording of musoulsy

tonglon durins flisht {Progress reyost, fupfiember 1, 1940) Washiagten, D.C.:2
N.R.C. Gummittae an Seleation and Tradniny of Ajrrraft Pilots, Seoptembsr, 1540,
(Copy in Commlitcsz filea.)

14fha wrdter 1s indebted to De. Thelma Sund, Department of Psycholegy,
The George sashiagton Uaiversity, for micipy vhoss data available. For furihar
dataile resarding ths psyenelogioal tess resulis, aoe Pert I of this reperi.



TABLE 1 - WABBLEVMETER DATA, TENSICE DATA, AND INSTRUCTOR'S DAILY HAPINGS {IN 10¢ BOOK)
0N 10 STUDENT PILOTS IN STAGE A OF FLIGHT TRAINING

. | e . DIFFERENCE WITR RESPECY TC | INSTRUCTOR' 3
; 5% | pre-rLICHT POST-FLIGHT DIFFERENCE mome|  BATING ;
. SUB{ = | g o _ ST0N} (IN LOG BOOE) |
¢ woJ =~ P! [YEAN 15.D.] RANGH UGAR 1S.D. RANGH LIEAN | S. Do | RANGE| TEAN | S.D. MANGE
i 50 i ~31 I
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65 KE] -29 =29
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102 86 420 $20 R
o7 81 —4 7 b S
2l 17 1 9 108.5[13,5! to [ 85.4] S.4] €0l =14,124.7f b6 |=14.1{ 34,7 Bo | = i B 8] 2,405 | &
123 102 415 415 4.5
10X B3 =29 ~p0 g
&1 15 | 10 124.3{16.6] to [109.3]19.6] %o |-15.ij 11,9 %o !~-16.1]12.9] to | = v - & 3.8[0.8 1 b .
| 152 _l1a 45| +4 [%-8
; 110 ’ =00 ! =50 -‘:M.wgm [ s
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202 : i53 +4 ¢4 =
k! T -8 - = one | -
c 81 161 8| 81.3] 6s0! &p | 95,0 8.7! to ! ¢1¥.i[ 8.0] ‘o |413.7] B.a] to | £3,:C.D f‘aiuhi! 81 3.8600:7 1 e !
58 107 422 422 I [£.5
o1 73 - 22 ! g
7] 17 | 8{115.4{219:3] to |108.7(22.9] %6 | =5.6{10.1] to | ~8,6{10.1] %o | = =1 - 51 5.8[0:7 ! 4o
' 146 135 48 48 |
; {7 160 . . .
81 19 | B8]152,3{14:2| te 1540348 %o | =if.1 14:6] %o {-16,1114.6] to | - = o= b7l 321081 t
; 376 155 « 46 45 (5
T i 68 T 70 =¥ 1] T
S 24 | 10| £2.9012.11 %o | 81.6] 2.0 o | ~i0e4 B.E] %o 121061 8.8] 4o | - -1 - 21 rolaon] =
S i 104 | 35 #7 AN 1,8 ]
: ; 1387 L8 ~dB N 4 on® TR
0] 30 | 18]170.1]36.4 | to 1366.9120.6] %o | =649]19.6] ko | ~3.9136.71 to (<48 0.0 |fiight 9] 4.0 08| o
l 158 , 208 433 438 b
ATE. [B.Y 19.2}119,5]15,6 111.4114,8 8,8 14,3 ~8,8 113, 9 =17 50 3,71 0.7 {
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[ISTRUCTOR'S DAILY RATINGS (IN LOG BOOK)

0% 10 STUDENY PILOTS IN STAGE B OF FLIGHT TRAINING

TABLE £ - VAUBLEVETER DATA, TENSIOW DATA, AND
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TABLE 3 - TABELEIETER DATA, TENSION BATA. AND INSTRUCTOR'S DATLY BATIDGS {IN LOG BOOK)
OF 10 STUDENT PILOTE IN STAGE & OF FLIGRT TRAINING

. DIFFEREICE VITH RUSPECT TO INSIRUGTOR S |

%b "g PRE-FLIGA? POST=-FLIGHY DIFFERENCE PIME IS AIR | TER RATING -

SUBS = __EJ':_Z.‘E‘S“S THAY 457  UOPE TUAN 45° | eI0N] (IN LOG BOOK} |
nod & g K | 5. Do | RANGE] IRAN | S Ve | RABGE |MBAR | Salla JRANGE] MBAN | Seble IRARGE! BRAN | 8. Do IRARGE! DATA| LEAR | 8. . JRANGE

60 52 -27 27 | -14 z |
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commpeeatsl givling Rplloby and gngasngave. ALthough the ranges »T the
inadvidusl subleciy indigais  thet beolth poyitive apd negativa diffsrences
boiveen pro- and peat~Tlighit rascrds are vsusliy¥ shown Ly all subjecta in
ezch wiage of training, navertheless 8 of ths 10 subjacte iz stage A, 7 in
stage B, and 9 in stage O shos mean decremssg in wabble following flight.
Thls gederal ragulit will be notad more readily from Table 5, which preseuts
the wabblomater data vor all thres eiages of flight training combined. Only
i of ths 10 subjects {SBubjest &) shows an cver-all meen lnersase in wabble
folicwing flight, and thie increzse {}21.41) die very small. From Table 4

it will »e noted thut the ilastructer alse schows this decreased wabble or
"exhllacation affsct,” with a difference of =7.56 betwean pre= and post-
flicht meann,

It 4s difficult. te acsount for ihe disorapancy between the present re-
gults and thoss srevlously reported by Mosa. Thim difficulty is further
gugment2d by the faci that Mogs falled to report hls asronautics data in
complete and quantitative form. The preseat reasults, 1f substantlated
in further szperimontetion; camnod be attributed Lo the original "nervous-
uwese” bsfore m flight on the part of s student beginning to fly for the
fire$ time, sivce the decreass in powi-={light, wabble is shown in all stagss
o¥ flight training, and is evidenced long after the initial emotionaliged
attlituden have disappearsd. It is possible, of course, that the periocds
¢f flight were not lonyg enough to inducs the bodily unsteadineas and
tatigue neeossary to produses an inorsased post-flight rsading. The Moss
airplane data, 1% will be recallsd, involved a flight of approximately 200
nilee, or mors thma 1lf hours. Inspection of Takle 5, however, shows that
the prepéndaranzs of mean posi~fligh% danreaser lm wabble ips just ss great
following flights »f more ithan 45' ag in the oaee of flighte lees than 45°.
In both cases, 9 of ths 10 subjeots show devronses, and the reepactive mean
coereases for the group en & shole are 7.80 with S.D. of T.60 in the ocase
of the shorter group of flights, and 7.50 with S5.D. of 7.70 in the case of
those longer thap 45', It should be pointed cut, however, that the longer
flighte rarely sxcseded 1 hour; or 1 hour and 15% at tho most, go that 1t
13 at loast poseible that longer flight perlods might give opposite reeuits.
Finally, it might be suggesied that ihe desrssss in pest=flight wabble may
ba serrelated yiih the "11ft" whish many of ths subjects; as woll as cihere
¥1th fliing sxperiance, introspectively repurted. In fact several expsrienced
pilota,™™ not knowing the resulte of the prosent investigationshave told the
writer that they would sxpsct & reduction ir wabble following flight.
“Mether thess results are indlicative of suck an "exhilaration effect,” in
wninh sase ¥oge'e data are opsn Yo questlon, or whethsr subssquent exper=
imentatlion »1ll indicats that ths "exhilarution effect” 1s iimited to re-

16 .
2.8~y Prof, Normen imes, a Woerld War pilet, end Direstor of The
Gsorgs Washbington Univerglty C.4,A. 5tudent FPilot Training Program,



TABLE & -~ UVARMLE.ETER DATA
{Covering training period as a whole)

- ,E DIFFERENCE "ITH RESPECT 10
51 ¥ PRE-FLIGOT POST-FLI®T DIFFERENCE PTME IF AIR
SUB4 3 5 45
NO.| ™ §, “AVE. 15.D, | RANGE | AVE, 5.0, "AVE, || SaDa | RANGE |AVE, [S-D. | RANGE | AVB. |SoD. |RANGE |
60 52 . =27 ~14
1] 58| 28| 88,1|10.4 to 79.7{ 9.3 to sosHua? to ~8,6 12,6 to =TaB] 36 to
123 108 +15 415 =%
‘ 80 54 2Q 29 |- 14
E 2l 59 17] 74.8[10.4] ts 74.3] 5.8 to 005 1103 to «0,1111.7 to ~1.6| 9.8 to
102 86 20 420 410
: 75 153 =48 =48 17
o5 B4l 27! 97.0120.5] %o B5.4] 3.6 to |~1l.8{14,1] o |-14.1|15.3 to ~5a0] 10,8 to
: 128 310 418 +25 418
T 27 ] =37 =37 =19
1 4 88 25 11491 1494 %0 10336 14@4 s e mllr.:a 12@6 tﬂ @25@9 1238 'bﬂ =3,0 10'30 tﬂ
152 142 +20 $20 43
95 50 =50 <50 =14
50 £1] 28 1119.0{17.3 to | 115.9]12.5 to ~2a9 18:5] to =520|14.7 to 4,8} 9,6 to
202 | i is3 e | 418 $13
S { 57 =17 17 )
L 51 BT 29 T8LT| Y9 to 80a1] $.5{ to $1lo4] 8,2 to 4361 Bag to «ls2] 7.5 te
i 93 ‘ 107 422 $22 419
o 5% 78 ] =G4 =23 =4
.: 7 51 21 12937 16&9 tﬂ 11’604 194:2 'ho ‘”13«2" 2000 tﬂ ”501 11&2 ‘tﬂ "36&6 24(;2 tﬁ
i 170 146 425 423 232
7 72 84 e i =37 .7
81 53] 19 1126.8{17.4 te | 1ii.9 1449 to | =15.0111,931 %o | =16.0f13:1 to | ~1506]10,2 to
176 i56 +30 +5 416
] i) £S5 1) -} =157
.9 ei] 16 | 72.2010.1] e 8.2 8.8 %2 74Tl 7091 %o «9.8) 7.91 %o «ia3| Bol to
- 104 38 &7 _ 47 45
157 T 136 =76 =76 =48
A0 76 19 181@3 1—807 ‘bﬁ lsgnﬁ 3094 'bﬂ *gﬁg 23«4 ‘bﬁ ﬂgal 1593 'to “‘73? 110“5 tﬂ
217 203 ! 433 ¢33 24
AVE B9, 2 (22,8 |107.6] 13,5 100,31 13,0 «7.7| 14,0 =7.0) 12,5 wTaEl 123
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sabbeely aburk uvtey svilode, B oly Lo looniisd by turther ine
?ﬁmﬁi&&%i&ﬁaxf

Atbention 2h9uld b cmlled to the fact 3hzi the rapk-ordsi vorrs—
inktion baltwess pre= and poat~Tlight wabblsweter soores for all stagex of
training oonbined i slightly sver .95, Thig zerves as an lndircet
frdloatien of the rather high raliability of the wabblomoter msapures.

et us now turn s & consideraticn of ths relationmhip bestweon wabble~
setsar scores and certain othsr sxpsvimentsl veriables, one of the shief of
which 1a the griterion or valid weanurs of flying ability. As will be seen
from Table &, recourse can be made tu sny af thres differant ?{ ag of
avallable eriteris, irn the aboencs o0 a wore adequate moapurs. One of
these is the pubjoct®s score on ths f3ight teet given at the complotion of
training prior %o the grantiag o tho nilot certifioats, The individusl
difierences in flight test scorss are umall, however, 5 of the 10 subjeots
meking o score of 80 mnd 3 making & score of B5, so thgt this meagure dosa
not furnish the diffarsatiaiion ia flying sbility necessary for eritorion
vpe. The use of ihis messurs is alse negated by the feet that differsnt
emoants of tralning were administersd $¢ the verious subjacts prior to their
Filght tests, wnd Ly the fact thet ull of ths subjeots were brought up to
spproximately tne zame point in flying abillity. The second oriterion of
Tiylng wbllity is represented by ithe mean of ths Lnstructor's dalily ratings
on a Sepolnt goalw, recorded followlng camch flight in the Student Pilot leg
Yook, Jmepectlon of the origiral ratings on exch sudbjest revealed that thers
¥ag & pronouncad contral tendency of judgment, all of the studanis usually
receiving ratings of 3, with oocasionel 4% toward the later stages of train=
ing. Thia central tendoncy of judgment is further indleated by the mean
ratings for sach of the L0 subjeste, reportsd in Tabls 6, all of the weans
falling betwsen 3.X4 and 3,50,

Thug recourse must be mede bo the third type of ariterion Tor the best
xvallable index, viz,, to the pailred-somparison rank of the 10 subiscte by
the Anstructor near tha completion of filgh% training., Ws need not hsre
dimsuse the merite of ths paired-compariscn method of ranking. Suffics it
w0 eay that such m methed did serve 4o differsntiate olearly betwsen the 10
subjocts. (See Table 6.) If we omit merarate consideration of each of the
thrae stegoa of flight irainivg, owing te thoe small number of determinations,
nnd consider only the rolationskip bstwosz the f{inal rankes and the respsative

e S

1?Anothar pezalble funciionslly differentiating feature of the Hoss and
progeni investlgatione i7 the degres of cabin snsiosure, the completely air-
hight oubixe of the sommerclal air=lines being somewhat different in this
respact from the small ocsbine of the Piper Cubs, which are rather roughly
onclossd with & Lransparent plastle. T4 is doubtful, howevar, whsther the
ragulting greatsr "vanmtilation® inm the Cub ocould mocount for the "exhils
aratlon effect” Tourd in the prement imvestigation.

1£xt 18 hoped that work by other investigaters in concurrent projscts,

dsvoted to the development of a more adequate sriterion, #ill yield such
# measurs for use ln subsequent investigstions,



PABLE # « CRITERIA, FHYSICAL. AND TENSION DATA
(Covering training period as & whole}

CRITERIA
PAIRED |~ INSTRUCTOR'S RATING - PAYSICAL DA'PA EXCESSIVE
SO, | COUPARISON _ {IN LOG W:’ TEST _ TERSION
_BC, RAVE AVE, SaDe SCORE (%) |BER 1 HEIGHT WELGH " KGE | ON STICK
2
1 3 5.2 0.4 to 85 4 5710657 135 19 2
4,5
3
P2 z 3.5 0.8 %o 80 W gvo" i85 25 i
£ 5
: 2+b
3 s 3.1 0.3 ta 80 'S ga1® 155 21 5
i.5
- 3
P4 £ X5 Oof %o 85 5 575,38% 47 & o
| 4.5
: s
8 5 8.2 0.4 to 83 M 511" 156 15 8
iy
3
8 g 3.2 0.4 o 05 11 511" 160 21 5.5
4.5
%
7 7 %8 0.5 e 80 I g% 140 21 7
5
3
£ ) 3.6 0:6 to 80 b 511" 185 is 9
5
3
] o G.4 0&8 '!75 EG fff ﬁgﬁﬁ 1&9 2@ 3&3
' 455
5
W 10 .5 0.7 Se TR P 50g 180 20 10
5
AVE, 2.3 Oull £1.8 5010,2" 185,68 20,5
é 54D Dot 003 2.3 1.8 13.8 1.7




wabhlonoter acores, wa ohdedn vapk order woorelaslons belouin [inasd pelred-
compardsen rurh snd pre-flight and pool-flighd smbblomster scores of .53 and
«Gh respsatively. lhese scyrslations are sositive bul not exceptionally
high, egpscially 12 the light of the Dossibls usc of the mbblereler as a
srediotlivs instrawent. I% should be nnted, howevor, that these correlaticns
are losorwd primpydily by ope subjess, =Subjsct 9, who is rated ninth by the
Llagtruator bor vhoss pro- amd post-flizht wabblepeter scorss give him a
rolatively Mick uissdiness runking.

Finally, 1% shauld be poinded oud i ihars is oo reliable indicai%an
2f & sorrelsiion bolween dscresse inm wabbleuster acors following flisht™’
and the oritaorion reting {7 & =221, 1% might also b mentloned that the
instrucior’s woun pro- aad post-~flight wabbhlometer eocras as well s the
dacrense folliwing Tzt (Table 4) wrs cpprovimtely identienl to the re-
spoctive moan Becres Jor the group of 10 aubjects (Table £).

Since tne pradsnd group of studermic wus mlso aerv%§§ a3 pubjeots for
Ore Willlamg in bis 3budy of excessive landing bension,®™ it ia inbervst-
ing to dmvesiigate Lhe rolsiloushiy betweon wabblemetar sucrew and excesplys
lexnding deoalon meanured by the Triez Fliphi Analyger. The tensior index
agploved may be definad ag tension on tes gbick at lending resulfing in s
deflection 57 ths resording pou on the Fllehd anclyzer greater than 0.2 of
an igehs nly tas ranbings of the subilenta with reapect b0 this tengion
index are rayorbed 4E e acovmpRaying tehles: the tension runkings for the
varioug subjete in 3iszes 4, By anc w I fiipght training are reported in
Tablag 12, respocbiveliy, znd ihe final ftonsion rankiapgs on all stuzes of
training corbinsd are roporied in Toble . Tho rank of 1 indicates least
amount of sxeccslive landipng tensiocu.

Sincs the iImdorest of thie gtudy be wot in the tension data por ze, bhut
rathor In thelr relativnchip to wvadbblemebor socres, and since thero im con-
sidercble variebility in the tonsion rexkiags of certain subjscte from stas
to gbtame, the coucbined dsts abovs should Lo congidered, The corralation
vatween resn pra~-iiiget wabblematsr scurcs =nd tonslon rankings is +.92, and
tnat betveen post-f1lidht gabblemetor szoires end tension rankings ia-w .95,
Those corralations sre exsspilonally high, and indieate clenrly that the
gtondior subjesta shoyad the loagt smount of excessive landing Lonsion on
tha atick, vheress the unatzwady susjocbe had the hishest loading tenalon
recurds. Ji will ba acted that those correlations ere conBiderably higher
than the ecorrslatisns betwgen mean wabblemator georea and the critericon
{+.5) and +.6% for pro- and post-flipght indisesm, respectively), reported
above, Tuey are also ndghor than the sorrsiption between the fimel tension
revkisngs sosd the eriterica, which s +.56. The relationebip bstvesn mean

Apslgoing a ponk of 1 4o the hiphleopgt nogative diffarense behwmaen pre~
aad post-fiiont wabblaneter gooren:

0
Uilliems, A, Cuy 50, oile
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TABLE 7 = FEYCHAULOGICAL TEST DATA

PSYCHOLOGICAL TESTS

PRESSEY | HUNTER | o ___ BERWREUTER _ . i

; INTEREST=-| SOCIAL = i D2-=S B3=1 Bé-0 Pl P2e3 STRONG VOGATICUWAL i
¢ 5UBa {ATTITUDE | ATTITUDE _ _ _ INTEREST BLAFK |
Pro, |DEC CER= CERe CEll- CER-]  fCEn= ‘CEN- a1
L TLE [RANK} FILE| RANK] TILE \RANR { TTLE \RANK | TILE! RANK | TTLE| RANK TILE|RANK |TILEIRANK | Oceupatione Scored "A7 . "Ba¥
! a Offise worker, sales man~ f

L 30 7190 10 24 8 E 83 2 126 g7 a8 - 3% & 178 2 I ager. *oal eabtate salesmen, i
i g i : wrodustlon maneger, purchas~ |
i - ! 111!; agsnto
:— | ,. ' i Tath, ¢teacier, unglish teashw
i § ' | er, predustion mgr.;peracmnel |
R 20 ; B %0 9 22 8 65 4 | 24 7] 8L B.613% : & . 80 1] ner. acepuntapt, musisien, ;
’ i » ! axthoyr, thyaleal dir., office |
:M ~ e H Wﬁi’!{_gm - —
: ] ! Frodauwtion mor., purchesinz |
‘g 201 ¢:4g2j sgie2| 7i9%8) gizge] 5} 9]z 35| 4 i3] 3 art:, raai sotate ealesman, '
T ! ; i Sundsy-sohool teaoher, JiCA {
S 30 € 2 21 40 4] 51 &1 40 ] 686 7 48 6 68 6,0 zed 'y, mucieian, oiflce werkewr;:
i!,.m, 1 porsonnel menaper, :
B 0§ L1761 51 29 b1 51 61471 B8] 7415 |01 71941 4 | inrineer, onemist, hrote mave |
§ Sath, teacher, chemist, i
! 8 10} 2;68; 5 691 1] 4635 7 e7! 1! 19130 1843 10§ B6 | 6.5 | personnel maor., musielan. i
. i 1 1awyer, sales mgre, Feal ostats:
P 7 6of alee! 7] 3e] 9{ 17, 0] 14} 9; 1§ 3.561261 215, 2 | salosmen, 1ifs ins. salosman, |
. £ ] : i : t 3 advertisine men.
i { Sundey-sehool Teasher, TLA |
! 10 E 2t a0y 41 31 10] 9% 11 2 10108l Al -y vz | 8 | phy. dire. perssnasl mor, ;
5 § § ; 5 g : { ¢ i eespuntart; sales mpr., offios :
[ SR O S _“W_“M_%?w___h i : i i ! workor, life ins, saleemac,
i g i ‘ Thysician, meth. teacher, ;
T 90! wt ! 31 a2 5% 42! el 3l alawis lof sl 8! 2 ehemigt, personnel mpre, pEy= |
J i chologist, muelolan, TTH
; ] ;_ physical dire !
TE BO; o) o5] O8: 68{ 2, JL} o) 64y 2§ o1} 8 57 g3 01 | 10 Turge, housewifs, olfise ;
N : : . i i i {* H i N i Worker, aecrellry. e b




sabblemeter avorsg and flual {sngion railiage Y2 very gignifficant betk fron
a2 theoretiocal and a practionl) or applisd poist of view:. 1T confirmed by
future gamplings, such corrslations might eesily haeve conplderabla pre-
dletive values,

%aﬁtly; the relatienshgg botwosn wabblomater scores amd scorssy on has
yarisng ugye prrins L6~ may bs conpliderod. The folicwing peyshological
test scores wore available on the pretent group of subjectasr Pressey Intwrosi=-
wtitude Tests, Hunter Test of oeial attitudeg, Jernreuter Persomality lu~
?eﬁtory, end Strong Voentional iIntorest Blank. In Table T wiil be found ths
decile or conbile gcorsa for sach subjesct on sach test axcepl the Siroug
Vocational Interast Blank, in whieh these ccoupations for which the individs
uval’s interest score was 4 or B are reported, Thy mak order for each sube
Jeet on the variunz teels 43 alse roported, a rank of 1 bolng esalgned So the
"most mature” geors on the FPresssy Interogt-ibtitude Tests, to the "moal
itiboral®on the Humter Test of Sccial Abtitudes, and to %he “moet neurell:,”
"mogt self-gufficlent,” “mogl introverted,” “wost domdmart,” “wmost self-
sonfident,” and "moat goecial,” vospectively, on the six rosles of the Seynrevhar
Personality Inveutory.

In Table B ere repertod the corrslations belueen mean wabblemetsr zgorce,
both pro-flizht aznd pest~flisht, and the séores on sagh of the peycholosiesl
toatg. It will be ncled that all soresiationg are lov, rome bsing creah-r
than .28. HNo correlztions are siven Tor ihe Sirong Vooational Indersst Blank
sines the resulto om that test are not reported in quantitative form, but
inspection of Toblea 5 and 7 faila to reveal any relatlonship beiveen bvie
of ocoupationn]l intereat and wabblomsior woore. Thus the ssycholopdesl test
results show no relationanip to bodlls stecdinege az measuryd by the wadble-
meter, a fact whick supzesis that ths wabbloneter ucasures a Talrly apaeifie
motor oharacteristic, rather thar a 1:re genorsl porsonalldy Lendeney. [hig
specificity cf wabbleveter szeove, i0n cynsiderad togother wikh iin reln“ival?

gﬁ gorrslation with eritezdion ratinygs wwl 1ty excesdlngly h“gh eppralalton

with $he more claborats sud exponsive Lension indlees, auggesis iits walus ss
o moeaurs of paycho-phyeiolousicel chonzes sessciaiel with FLight and & 2n
indientor of flying eptitudn, and palnts ko the desirsbility of furthor sork
on & largor samoling.

peva——" T BAA L e S VG Y TR T T T R ot T T S SR U TR T Tyt BADAET
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¥or datniled considerasion of the poyshological best meulds and rfor 2
digeussion of the poszible use of sueh versonelity, ﬂt*iﬁﬂga, and intersol dne
veutorica in the selestion of civcend wdlots, the rouder fo rofepred o Lhe
secilon of this roport by Theime Huul .
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CORRELATIONS RETRERN MEAN PRE- AND POST-FLISHT TABELETETER 3CORES
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SUMMARY AND CONGLUSIONS

The pragent investiigetion was undsrtaken with a view to inveatigating
meagurss of bodily steandinsss of e represdntative group of 10 etudeni pllets.
The results were analyzed 40 phow (1) the influence of the flight lesson
upen the monsures of bodily steadinese, (2) the relation beiwsen steadinecs
soorsa and & oriterion of flyipg eusceses {3) Lhe relationship botween
gtondiness and an objective indaz of “tension,™ (4) the nesoclation box
twoen atsadiness and sonrss on stendard psychologicnl tests {the Pressey
Int aregt-sttitude Teste, the Hunber Tuat of Scoiml Abbitudes, the Pernrsuler
Perasonality Inventory, and the Sirong Yooationsl Inberest Blenk}s and (5)
the relationship of cheagss in siendlness te¢ lengih of flight,

Stendiness vas menmuwred by means of the "Wabblemeter.” Goorss were
obtained from this instrument by having the subjsct stand on a platform
which is balanced on a gentrel fularun and mescuring the sziont to whioh the
platlorm was moved or “wabbled® withla a given period of tlme durimg whioh
the subjeat atiompted to kesp it lJovel. OStomndiness msasurss were sscurcd
during both pre=flight end post~-Tlight period.

"Tansion" acorss wors procured from anciher syperiment lu which thess
game subjects had purticipsted. The amount of “tension® was measured, in
thet study, by the extent tc shich the pilot “oquessed" & upecislly consiructed
atlck while lundlng the plane.

Prosented below ore the genersl resulte of this invesligation. Definits
epnoluaions gould not be dimwn heoonse of the slse of the somple and Limitelions
An the szperipenicl deslign.

t: There wore wide indlivtdual diffsrsncep inm both pro= and pest- fiight
"Wabblomoter" scores, and the same individual showsd couslderable varisbhility
from {1light to flight,

2., Ths 10 subjJects meiniained the sames pelativs positlon in measurss
of stsadiness, through thres stages of flight tralning.

3o There was a marksd abesoluts dsareans {proctice effsat) in the steadis
nesge ogores with training. This deorcase was present in beth pre~ and post-
flight moaszures.

-

4, Pre-{light atesdinsa® correlated .%% wiith the post-Liipght soores.
indicating 1litile if any difforami=m) adfsct from the Tiighi.

5s Flight test sowrss enid ingtrueior's day-to~iey ratlings were found
to be of no value as oriserion empvres,

6. Pre-fligint atemdinosa soorss correlated .53 with a psired-compsrison
ranking of the students mads Ly ths lnatructor nesr the end of training, and
«92 with a "tension” measurs. (The 3teadier sublecte tended to bo less tense.)

T« Post-flight stesdinesa sovcee oorrelated .55 and <35 respectively
wisth theos sane indives.



. Tin rorrelrilga betwoon ihe “lension” nosres and the poirsde
tsrparigon eriterian mas S, .

1. Camrelatlions batwssn ths tsores un the pasycholeglesl tassta and ths
cre- gnd pegt-flight stesdinese sooras ranged from =.28 to #lbo



PART IX

PERSORALITY , INTERUST, AND ATTITUDS INVEENTORIES
IN THs S2I2CTION OF CIVILIAN PILOTS

by

THELMA HUNT

The Georgs Weshinglon Univaraiiy



27

PEAGORALITY, INTFREST,; AND ATTITUDE IRVERTCRIES
IN THE SELECTION GF GIVILIAN PILOTS

THE PROBLM

Thiz project represszie si anslysis of four psychologlesl teats aduinls=
tarad 4o three studendt pllot geoups and Yo a normal combroi group. The Lasta
uned warst (1} the Bernreuter Porzonality Iaventory, {2) the Presssy Insreste
Attitude Teat, (3) the Hunter Sosial Aititudes Teot; and {4) the Sirong Inber-
ast Blank. Ths three studsrt 3ilot groups tested includs 35 George Washington
University studeats; 43 Marviand Univorsity studsuts and 54 North Carolina
studants (University of Nofth Carolina end North Carolins S4ate Collsge). 4
small sontrol group of 22 Ceorge Waghingbon Univwerally studente sxzpressad mo
intentinn of participating in the #iuvient pilel tralnlng wcuras and matched
for mge; nex, and statua 1o soheol with 22 of the student pliote was given the
Bsrnreuter, Frosgey, and Hunter Tostu. Thie smell sonirgl group did nov devimte
aignificontly from the college norme published for the tests used. Sines tho
publiened noves represant 2 Fidsr gecgraphleal and Angtltutional eesitering
they have besn ussd 2z "novmale” in 2omvaring the average studemt pllet rencids
obirined An the three geheels partlelipziing In 4hls study:

Thig praiiminaey reopord inoludas atudiss of (1) somparisen ef raoerde
on the testn of sucseasiu! ghodart pilets with noveal sentrol Fecorda. (2]
comparlesn of records of supesricr student pilots with norumsl eorbrol records.
and {4} gtudy of relutionszhip betwssn test records and ratingz of relative
gompainonan of asctein ~Sudevi pdloba.

CRIPARISUN OF SUCGISSUL STUDENT PILOTS WATH
NORIAL CONTROL RECGORDS

Tablas 1 te 15 prasest ihe digirioutions for the stuient pilots whe
completed the course succesefully and for the normal. Significant obzerve-
tlons from thsge tables will be indiccted ascording to tost.

1, The Bernreuiter Personslity Imventory. All the siudent pilod groups
made lower averags Newrotie Tendiensy scorss than the novmel (Table 1) le-
dian acore for the combined mroups of cuscesoeful etudemt piloto is egui-
valent to the 35th percentils for ths normal. Auwong the thres eludenit pilet
groups the Nurth Curolins group ie asignificently above the Uoorge Vashington
and Maryland groups. Heow mmach of this is duo to seciionsl differences can-
not bo sscertuined from datm om hond st preessmt. All the sgludent piled
groups areés; on the average, less imtroveried tharn the normal ms chowma by the
lower Imtrovert scores {Table 2}. Again, the North Carclira group devietes
less from the norm thean ths citer twe studont pllot growpa. The compaviis
gtudent pilet zroup is more doninamt than the normel groww as shovn by {he
average Dorimance-Submission mcore (Table 3), although the Norih Carolina
group does not deviate significantly from the normal. Average sgtudent
pilot scores in the remaining qualities for vhich the Dernreuter Test wuo
scored (Self-gufficisncy, Solf=-confidsmee, and Sociabllity) do mot differ
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Loteresst snd atitude $hen
' as ghowic ia Uazle U She averams storps for
via da minug §, For the rormal L3 plun &, {(Whe higher the ascre on

2 hach tha zrzater Lhe Ammaturity.) OF ke thrse pllab geoupas; the

ra vaealangton group shevs hRighont an%uriiy, ¢+ finding proladly related
12 fast that Scorge Teeklngton 3o an urbaq anoversity stiruacting for
rregon e astrhal more mahurw grow.s of swudentg.

LRes makvrity

Lz analyely of the four sublaata o7 bthe Frepsey Tnteregi-sttitade
(Tablieg 8-11) phwwe signiflcemnh @17l srsnce hatwsen pllota and none
a in fwoe of the foar, » olight diffarene: in one, und nv 4differonce
n. The two showing tha greudest differeniinticn 2re tho euldentp
eprrasabing Judghenbs or oplulene of wrongnere of varlous thinge end the
e reuresentlng sopregatons of llke or admiveotion foy various types of
rergomse The svbiced reposzenting exprossiave of interset in various
Liringa vhoaed n sesliler differantiaticn. Yo dlfferentiamtion yetween the
svenscagful olloh zroupe und the nerm ez2cuThed Sn wha pubisst reprasénting
cxgreeniong of werries or Fiars,

3. Hynter Honial Attiivdes Teazd, Tubles 12 to i preuwnt tue racords
a9 & social attitades t2at fer the suucumeful pilst groups. Positive zoores
indizgie liberallawy wogellve seores,onsasrvablisw, In genoral, secial
attitudas of Lke suseeseinl pilod group awre asithar mere sonsarvebivs nor
wora liberal than the normel. ¥edlan soovsa ars vespectively siwug 5 and
minug 4 {Table 12}, The $s3t can be broken dowsn Jnado menpures of specifioc
abbrbudes, including stlitudss in the following srtogorie=z: Hsgrs, War,
Toensries and labor, Sesinl Lifs, Governmont,and Saliglen {(Tablss 13 ~ 1B:.
Iz valy thres of thase 1 the differshics Ln Nodlan belvson the tobal pllas
ent acrmal pronp more than 2 polints. Theoss those ers Neyro, Zwonorden and
Labir, and Religiom {Tebles 13, 15, znd 18). Ta all thien the differvuce
i Loes thoan £, The differsnces acre in the dirgssloern of moers likerwlism
in 1itituds $oward the negre and 4foward mollplon vad gremier uorssrvasimn
1o attitade tewnrd labor and seyoanic probiensg,

4. Btropz Inyezest Blaor, The Strany Taterset Zlaniks for uhs piled
£TOLEE Revo boen gsored only fer ths rine coocuosfioug of Oroup I oe? the
pezzible scor.nge worked ovi by thes author of 4ha teet. Theso glya ths
dfatridutions of ratiage shern i Teble 1%. A ralings sigaliy that the
aubjiect pusgosgser the intoregt poadtern of thogs sicesegslul in ibs gccupailcon,
B pius retings thsd he probably dess, B oand B gl rotings are "Laubdful "
rnf G plue or € retinge sipeify that the subject doen a2t pozasss the
inierast pastern of musecssaful people ln the cscugzation, Among tha pugeeas-
ful pileots the largost perceviage of A ratings is for the easeupsilion of
sncincer. Teentyeseven parcont have 4 ratings; and feriye~cae psresnt have
A or B plug ratings. 4 control group retod 2% George ‘imshington shewed
crly 7 percent with & or B plus ratlnge. Very differentistiys on the iow
‘anc of tha ratirngs are the cssupatlons of minlater, ssriifiasd public
accountantysnd mathematician, For the occupstion of minietar, BO persant




of the successful pilet group have ratirgs in the "ro intorest group.”
The George Vaphingtom Central Group show  only 53 porcent with those
low ratings. For the cecupation of esrbified publis scccuntant, 84
percent of the succassful pilet group chow "uo intereat® ratings. For
the sontrol group there ere only 46 psrcent with zseh ratlags. For
mathsmaticlan, the euscessful pilot group shows o high percueniaze of
low ratings, but the sams ia found iv ths coubrol group, so that the
student pilet sksemess of distribution ie probebly less significant,

OTLCTAL STLDY OF SUPLRICR STURLNIS

For thy Ueorge Vachioghon and Nerylaad Univeralsy Orouse, & lieb
was obitaliasd of those ehudantes selacted sa the hoole of suparior fiying
ability for the advaucod Hralring eouras, and Lbhvee dropned for any
reason from the scurse, Befsce sompletion. Of dhoss o whom tne vwarious
parsonality, adtitude, srd irnborest {ects were eamdnisbared, fuur of the
Goorge Wanhingicn Group vere gelogtod for the advansed courge and nine
of ths Varyland Sroup, Only tuo atudsabs %o T.on the 4esbts wore cdmirie~
tered {onz in vack of %h> t7u cohonls) Wers droppede

Individual %4est ruzorde {op these studouts ore pressptod in Tadbles
20, 21, and 22, In Tabls 23 4te elanding of the supsrlor greup ls
comparad with thut of the wapls group of pilots eoupleting the courze
and with normnl non-piled celliepge ravings .

On the vnla the Bernrevdsr Perscrallty Iuverbory and ths Fresgey
Interast=ittitude Tast seem Lo o mere® voluable Shan the otiuor too in
differentiotiag bthe superior scosup o7 3budeat pilota, #8 & group tha
superier atudent pillets are churestsrius? hy low Menrotis Terdency. higk
Salf-sufficionsy, lov letroaversion, hi~sh Domimance, high Ssliw-confidence,
and belew gverazs Soeiability. Thease tordencico are ovllen’t in compasisg
them with the total pilot szroup and cve evan murs evidendt in mosd of he
traits in comparirg them wlbn o vernel non=pilel collego zrouvp., &

rarked difference in waturidy of emovicnz, lobsresto, and attistudes iy
shown by the Fresgay Test. Tho averc o ;aburity rahing for the superlicr

group of student pilots ia 92 wz euppored with 5% for iha whole group
of pilots and 50 for nolleze sindewss in gensral.

The zupericr group of shulert pticia ir es Shoe avarace ciffaronmbieted
in a direstion of greatzr liberaliapm in abiituds %o rard governmelt and
sconomic and labor prohlamg, and sowevhsd nore omservatiom in attitule
toward social lwws axd conventione. Attliufas touvard ths asare, var; and

5 e T g WOy | el

1 1% was orizinally planagad %o moke a apesial study of fhe fullure s.ulonts
but ths number of follurs siudenn: aveilabls vos toe soall do warr.d
any deductions as to valus of the ftosd in prodisiing fellure, (ne of the
failures (N ¥.T,) probebly should not be scunted ss 2 weel fallure. He
failed £or leok of Gime bto aopplete e course in the required Tiws Twom
intarfersnce of sxtrercous facic,we. X6 i intnrveztiny, peihape; 40 robe
that the other failure abtudsud doco 2zhibld rotincg iz pereiul on tho
Bornreuter ond Pragney Teshi which avrs tha ravorse of the trends in “hz
gupsilor grovp.
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TABRLE 1

DYSTRIBUTION OF SCORES ON BREMRIUVER Bl-H
{Nourotic Tondeacy)

Formal G W, U, Pilot M3, Y. Piled H.G. Pilot Toonl Fliot

Seerea  Smemp . _Browe . . 8rovn Grovwp 0 Growp
160 up 3
IIEQ e
140 2 1 1
130 1 - o
120 = = “
110 1 - i 1
106 1 = = =
G0 - 2 - 2
8o 1 - - -
70 1 - - -
60 1 w - 2 2
50 2 i s - X
40 3 - i = 1
30 3 1 - 1 2
20 3 3 - 2 3
10 3 - - 2 2
0 3 - = 3 2
""10 'l?)' l = 1. 2
=20 2 - P 2 4
=30 4 - K} 5 6
A () 3 w - 2 2
50 4 o - 4 4
=50 4 1 3 2 6
=70 4 i 1 i 3
=80 & 2 - 2 4
=00 £ - 5 2 T
=100 5 3 1 5 9
=130 8 3 4 2 9
=120 & % L 4 [
w10 4 2 6 3 11
=140 4 e 2 1 3
=150 p 2 2 1 5
=160 2 1 2 = 3
~170 2 3 2 2 8
~180 E) 5 4 B 14
OTAL 100 31 3% (£} 123
Q3 -2 =58 =32 =22 =39
Modlen =37 =105 <11y =13 =97

Qi =317 =161 ~3A4 ~118 =138
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{Inkeovoraion-Ra3rovorcion)

Heronel G5, M lak Md, 7, Flioi ¥.0. M’l@ﬁ Total Fllot

Gearan Group fre um Grgup Aroup Group
160 up
AR
40
L35
420
1310 % i
167 = *
S0 2 . -
&:} 1 o o
70 Z « -
&5 2 1 i 2
50 2 o - 1 i
&0 3 - - b 4 1
30 5 V; 1 2 5
29 3 " - 2 F;
10 5 : - 1 3
g 6 3 z 5
=10 6 i 1 ] 9
=20 ] i - [ 1
~30 " - z 3 5
~dg B % Z 4 10
=50 8 - 4 g ?
iy 7 3 4 4 33
=74 1 3 4 3 10
-84 6 3 & & .13
=30 5 T 5 i 13
=100 3 A - i 4
=1L 2 3 3 2 8
120 L 3 1 4
= L3
=148
=150
=260
~176
- L0D
SUTLL 10G il 39 3 123
943 8 ~1y =33 -6 ~12
Hadien «30 "=H2 b w34 =51

Qi ~63 =86 -82 =66 ~79
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Bormel  &,W.U. Filot B3, 4. Pl #.0, Fiiae Tohal Puiat
toagres Sroup Grrous Iroup Group. Groin

160 wp
159
144
13¢
13¢
115
100
¥0
8o
T
50
50
40
30
20
i0
o
=30
=20
=30
=}
=50
=80
~¥0
=80
=50
= 1043
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=320
w330
=340
=160
=170
« 480

TUTAL 100 3L 37 #3 123
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DISTRIBGYIOH OF SU08T8 O RRRARECTER Di~H
{Sali-guf?iolienoy}

Normal G. ¥. U, Pllot Bd. Y. Pilod N.C., Pllot Total Pilet
Secres Gryup Group Group Jreup _ group

160 up
150
140
136G
Y20
1in
100
99
8o
k"]
LTS
50
#3
0
20
1¢
Y]
=10
=25
=30
=40
-50
=60
)
=B
=90
=100
=313
-120
=136 ,
=140
=150
=160
=172
-1680

R R P T . e R R - P L IR
PO P B0 B 6 AAF fb gl o God ONAD IR B BB B BRI P
WEF I R ST R TP N W W O IR x s
YTy LI A, KO F LT S oy Y vy N
HiIWhWROVBw FWEammeawwen

BB O d

TOTAL 100 31 3% £ 123
o/ 62 67 51 34 5%
Yedian 25 36 25 1 19
QL e =11 6 -2 -13
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TARIE &

DLYTHIBURIDN OF SCORET DI SEREAEUTIR Fl=C
{Confidenes in Salfl)

Nornel G.W, U, Plist 4. Y. Pllot He ¢, Filat Totul Pilot
Bgurep Graup e BED 20 Group Gpowp =~ __ Growp

160 wp
150
140
130
L0
110
108
30
8o
70
£0
50
40
30
20
10
0
| ~30
| w20
u3{}
=40
| =60
~70
; =80
[ 2]
«100
=130
=128
=130
=144
=150
~160
=170
=180

Torak 1co 33 39 53

G 3 =7 s 24 1
¥adinn <G A ~83 ] ~59
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Paled | bt B & RO e B LA b e ol B BNl g RO DO RS § RO 3
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DISTRIXCTINE OF SL0Is MY BBROEFITER Fieg
{3n¢iabiiliy)

Vormel G, ¥. V. Filet M4, 0. Pilet  H.G, Pilet  Total Pilat
Saores  JGpovn  L.ofnempo L LLGEOWRL.L. Oroug Group

AL up
150
1443
130
120
LAG
1
90
an
79
&0
50
40
30
20
1%
o
=30
w3
»30
=6}
~50
=)
»F
=30
=50
=100
=310
520
=130
=140
=150
~1&0
=170
-180

e

Ml O Pl PO Red et e el Rl L S M RO B R ) R
it . 3:
MR =3l En Vil ajeld A -\ =N

R O - A -1 ~-LC B PN SV SR L S
ol b OB Bl B TN E PR Bl RS I MR D e bt Y f R M

pps 3 P REMFAWENIS RN WL § o8B

TUTAL 100 3l 39 33 123 .
B 10 21 6 4 4
Yadinn =217 =25 «22 -49 ~38
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80 and up

15-19
T0=-T4
£5-69
60+-64
55=59
50-54
45=49
40=44
35=3%
10-34
25229
20=24
15-19
13-14
5e9
=4
=% 1o
=3 o
=15 to
=20 to
=25 to
=30 %o

=35 4o

=40 %o 4

=45 fo
50 40
=55 to
-450 to
=69 40
=0 %o
=75 %o
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Q3
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=16
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TARLE &

PESTRIBODYON OF SCOWES ON PART X
OF PRUSINY TWTLHRST-ATTITUDE TIST

¥ U, Filod 2, L. SLlos He%e Pilot Tatal Tdles
Syozan .1 LB R, 7 S Grour Grouy
30 and up 2 1 9 12
28..29 - L i 2
26-27 = i o 1
2425 4 - 4
2223 4 3 &
20=21 L 3 @ 3
1819 -~ 3 3
16=17 % = 3 5
1é=15 k) N 3 K
i2-13 % & 3 ?
10=131 s s i g
8.9 3 3 4 i6
67 b £ 4 9
A= i =z 3 9
23 4 ot 2 )
L1 P 3 3 3
-2 to =i 2 & 3 in
wd fo =3 s 3 i &
wfh to =5 " 2 X 4
-8 40 =1 - 2
=16 te =9
=12 4o ~13
-4 %o ~13
=16 to =13
=18 %o =17
=20 0 =19
-32 %0 =21
=24 fa ~23
<26 ko =25
<&8 2o =27
=30 %0 <29
Below 30
TR 3 a5 £t 12y
33 id i4 23 iy
Hadian 3 g 1A 3

1 0 o . 3 p-
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SISTRIBUTION OF soonss oN PART 1X
OF PRESSZT LFEBREST-ARTITUDR TEST

PTotal Pilot
Group _

Wd., U, Piigk Bufo Plliet
droup Group

O w, 0. Pins
363068 Group

30 and up

2829
2627
24225
22<23
20«21
13-19
16-17
1415
12-13
10-11
8-9
&=
4-5
2=3
0-1

& te =

1

4 Lo =3
=f 4o =5
-8 %o -7

=10 {o
=12 {0
=14 to
=16 $o
~18 ta
=20 1o
~22 to
=24 to
=26 %o
=28 to
=30 to

=9
=11
*13
=15
wlT
r:.l?
=21
=23
n25
527
=29

Helow =30

TOTAL
g3
Hadign
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B el el
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@wmgwwwwwpﬁu

ol o =3 & 7 W) e el
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TABLE 10
DISTRIBUTION OF SCORES ON PART 11X
OF PRESSEY INTEREST~-ATTITUDE TEST

¢.7,G. Fllet Hd., U, Pilast N0 Pllot Total Pilot
Sgorss Group Srovp freup Oroup

30 end up
23-29
26-21
24=-25
2223
20=21
18-=19
16-17
14-15
12-13
10=11

8=9

6-7

&=5

2-3

0-1

w2 to =1
4 $o =3
6 to ~§
-8 to =7
=10 t¢ ~9
=12 to =11
<14 %o =13
=16 to =15
=18 to =17
=20 4o =19
=22 to =21
=24 to =23
=26 to ~25
228 to 27
=310 $o0 =29
Balow =30

b N RNAWNOR R RO D SN
o LW P R U O P P el N Mt e B § §

SRR MECEE AN ST OTR U S T N B
- =
H}-‘thr\om&:wpc\oﬂnmmmwumu N

TOTAL 32 39 54 125

Medlan 3 5 s 5
Ql ﬂ3 =1 -l ;3
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DISTRIBUGTION OF SCGORES G PART IV
OF FRESSEY INTEREST-ATTITUDE TEST

¢.H.U. Pllot ¥d., G, Pllot HeCo Piiot Total Pllet
Sporea Group Groun Aroup gGreup

30 and up
23+29
26-27
24~
22-23
20=21
18-32
16=17
14=-15
12-13
10-11

8-9

6~

45

2-3

0-1

-2 to =1
b to =3
~& %o =5
=3 to9 <7
=10 t¢ -9
=12 o =11
~14 to ~13
~16 to =15
«~18 4o =17
=20 to =19
=22 tp =21
=24 to =23
«2% %o =25
28 4o =27
=310 to =29
Baleow ~30
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et
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TLE A2
DIZTRIBUTION OF TLTAL SCULES TOR HRUNIER
SUGIAL ATTITUDER TRST

Parual BG.W.U. Pileh B. U, Filod K.G. Pilod Total Pilat
Secrey Eroup ) - Srouvn Group Sroup

Fadi W VS

[
NH\RW&G‘\ﬁHS@Wﬂ-—JU’&U‘&WNHH BN R b A

w20 %0 =16

P fot g g b P B PI RO DI Bl B F R R T e
(SN R WU U VR RS RV RS A VRV ERE SN A AEFERVEN I L A

R EM RO RGENW ) RO R e ] o

~50 30 »46

\;\.
B
2
B RS B RS PO RWRWIA -3 OO N I Sl B RO § R N R RO B e

~65 to =6l
=70 to =66
~T5 4o =71
TOTAL 160 31 39 52 123

AL 16 27 12 i3 18

QL -22 -1Y -2 «17 ~15
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NISTRIBUEION OF SCUHES L8 FARY b LREGAS)
BOCIAL RITTYURD TERY

i gwwﬁ.gﬂ F&l@?— i, U W i WAL Fiict ™% gl PERIot
Sgores e Groun o Growp L Grour L Grewp
|

;39 and up 2 N b
286-29 2 2 1 3
26~21 - 3 - 3
24 =25 1 Z = 3
2223 - - 1 1
2021 L - 1 2
18~19 - = 3 3
(Lo=1T 1 1 & 6
A&-15 Z 2 Z &
12-13 - 2 b
10=21 - i ) 2
89 i Z 4 7
| 57 3 N 4 7
| BeZ s 1 1 3
| 2y X 1 6 8
0= 3 4 5 12
|=2 to =1 3 i 1 5
T 1, 2 7 10
[=6 ¢ ~5 4 X 2 T
Lol to =1 i 5 4 E
+10 5 =3 1 3 1 5
~32 %o =11 1 3 - &
£14 o =13 2 2 1 5
=16 to ~15 o 1 3 4
=18 4o ~17 w 2 2 4
20 ta ~15 - - -
22 to ~21 - o
w24 to =23 - -
R2& Le =25 1 - 1
223 te =27 L 1 2
=30 ¢ =29
Balez =30
J
TOTAL 11 4 5y 123
I
3 8 1% 12 13
Madian o 0 > 1
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WESTRIBTNALH OF SCORES D8 PaRT T (WaAR)
SOUTAL ATTITIDES THST

G.%.U. Filo} #l. Y. PLintd K.C. Filet Total Filoet
Soores e Ere Fenuap Group Zraup

Y o LR

30 and up
28-29
26=27
2425
2222,
20=-71 "
18-19
16=17
14~15
1253
10-11

8-3

b=l

4=5

2=3

g-1

=2 &g =1
=& Lo =3
=H Lo =5
~8 to =T
=10 to =9
=12 to =11
=14 19 «L3
=18 to wlB
=38 Lo =17
=20 B =19
=22 4o ~21
=04 4o =23
=28 to =25
228 to -27
=36 to ~29 -
Below =~30

3 ot
L o f 3 W i

Pt
8 o e

14
10

o s 2o P W Ll Ohad b bl B PO § 3
W3 et i P bl WL e bl B e g bl o 2
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v

Kodlan i =% z 1



TAAT A
N e e em sn e £ . . R T oY W (PTaey
CIAVRIR SR b SOULAGS oN CARY Ihh (RUDHSIGL O TABOR}
o ‘s - T PRI SO
SOG AL APER DS TEST

3004, Pilet ¥ U Filst ¢, Filel  Total Filed
382 e BSRE  LGHERNRL L LEEQMR Groug.
A0 end ul

b=y &

26~2Y : -
2435 ~

1223 5

20-21 -

18-19 1 !

1607 + .

1415 1

1213
i0=14

LI P AW
OF Oy med OF O (0 b ) B2 3 et |

G 3
A=y 3
45 :

2=3
Ol
-2 %o =l
wf b =3
-§ to =%
= B =%
LIS R 5. JEY X §
=54 to ~13
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~18 2o =1y
il bo =19
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<26 to =25
w28 ta ~27
=30 1o =29
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TAIH lo

DISTRIBUIION OF SUQHESD ON PoiT IV (SOCTAN LIFR)
SOSIAL ATTIT 0SS TRST

G.il U, Pilot ¥d. U, rilst ol Pilet Totel FPiloh
Scoras Group Sroun _ Croup Croup
30 and up
28-29
26-271"
2425
22+23
20-21
1&-19
16=17 1 i
14-15% 1 i 4
12=13 L 4 4 9
10«11 3 i ? 6
8«9 ) 4 4 14
6=7 5 8 2 19
45 & H 14 27
2:..3 ca 5 4 9
0=1 & g 16
=2 4o =} 3 g 4 12
~f o =3 i 4 &
-6 to <5 - 3 1
=8 &n =7 = 1 A
-10 %o =9 o -
~12 to =~1lL i L
=14 40 =13
=16 to ~1%
=i8 to =17
20 to ~19
<22 to =21
w2 to =~23
=26 to =25
=28 to -27
«30 to =29
Below <30
TOTAL 31 39 53 i3
w3 ] ¥ & 5
Wedian 6 5 i 13
221 4 1 2 1



PARLE 17

DISTRIBUTLON OF SCORKS OH vART ¥V {GOVERMIEME)
S0CTAL APTITUOE TEST

C WU, Fillot Md. U, Pllot N.C. Pilot Potal Pilot
Jeores Group Groun Graup Group
30 and up
2829
7h-27
24=25
A2=33
20=21
18=19 1 1
16-17 o e
14=15 a -
12-13 = I ]
10-11 1 1 2
3-9 1 - i
a+7 2 L 1 4
A=G , 2 2 4 8
23 3 1 3 7
D=1 2 4 6 12
=2 tp =1 4 3 a 15
~4 o -3 1 4 9 14
5 50 ~5 3 9 7 19
-8 to ~T 3 6 2 14
=10 to -9 2 7 3 12
=12 to -1l 3 1 g &
=14 to =13 2 1 1 4
=16 to =1% 1 1l
=18 to =1T
=20 to =19
~22 to -21
~24 %o =23
=26 to =25
=23 to =27
=30 to =29
Bolow 30
TOTAL 3 39 53 123
Q3 3 =2 0 0
Hedian - =5 -3 wi

3] -3 ) wh -§
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TABLE 18

BISTRIBUTION OF SCORES ON PART VI (RELIGION)
S0CIAL ATTITUDES TEST

G.W.l. Pllot Md, U. Pilot N.C. Pilst Total Pllot
Scores Group Group Group droup

20 and up
28-29
2627
24=-325
22=23
20«21
18~19
16=-17
14«15
12-13%
10-11
8=9
b=T
4ub
2=3
0=1
-2 to =1
=4 ta =3
=5 to =5
~8 to -F
=10 to =9
=12 to =11
~14 to ~13
=16 to =15
-~18 to =17
=20 to =19
=22 to =21
-26 to =23
=20 to =25
-28 to =27
=30 to =29
Balow =30

Eataw moo

= HENWW B oMW oW
FAN I LI B e ] e
=
W S OOt MR M
o]
=3

TOFAL 33 39 53 123
Q3 -1 -4 -3 =3
Median -4 -7 -b )
QL -8 -9 -2 -9
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piug

g et}
plug

plug

minug
plus
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minus
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nlus

minus
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NEERTEIES § I ERATE 00

L4, . 7?32
O 1

Lert Bl s » LB S SV

O BAYINGS ON LIS IWIDRESY BLAMK

U, of W4, Pilot H., Pilat Totel Pilot
Grouvp Grounp Group
Qecueation Thysiclan
2 4 8
3 3 T
2 5 13
3 7 17
2 7 16
17 24 49

Gzeupatdon M. 3. Patho~Frvsienl Selenco Teschor

AS VRS (Rl o

- b3 An e O

y.l
Lalm aia 20 S0

& 13
Fi L0
7 12
3 i
3 i
i 4
Gecunetion Encineer
8 16
5 8
6 6
2 1%
4 6
9 3
Szcupation Iswyer
2 1
2 g
1 3
7 8
10 iz
12 26
Ocgunetion Hinicter
a O
] Z
1 2
5 4
1 3
27 39

25
23
24
14
12
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TABLZ 19 (Cont 'd)

DISTRIBUTION CF RATINGS ON STRONG INTEARST BLANK

G. 7. U, Pllet U, of iid, Filet N.7. Pilot Totzl Pilot
Rating Graup Sroup Group Group _

Cecupabtion Soginl Scignee Hicohk Sehael Teachor

A 4 5 5 24
B plus 1l g 1l 7
B 5 1 10 16
B minug 5 8 4 17
C plus 4 5 10 19
¢ 7 10 20 37
Cegupabion Cortified Publie Accountant
a 1 2 0 3
B plus 0 1 0 1
B 1l 0 1 2
B minus 5 4 3 12
C plus 9 8 6 23
G 10 19 4G 59
Quoupation Betkoepnticlean
A 0 e 0 0
B plus 1 1 o 2
B 1 2 ) 4
B minus 2 2 5 g
¢ plus 4 5 é 15
c 18 24 38 80
Queupxtion Cheurbat
A 3 9 1C 22
B plus 4 1 9 14
B 5 2 3 10
B minus 6 g 1 22
C plus 0 6 8 14
c 8 11 9 28
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INDIVIDUAL PSBILNTIIN HoCORDS OF SUr&RIOR
STUDENDS aM2 FAILURS STUDANTS

Bernreuter Tsst ?resugx Toat

Stadent Bi~-H DB2-3 B3~I B4-D Fi-C F2-8 Boore  Em. sign
SUPSRICR STUDNTS?
J.D.0. 23 7% 5 8g 19 60 86 a2
RelaX, 94 8 90 53 97 55 20 17
WalRe 3 20 3 93 g 69 29 22
JeH o 5 9% 6 9T 5 88 69 21
W.F. M. 21 &5 24 81 i3 &0 75 21
L¥.P. 6% 46 67 19 85 66 92 22
A.B.hs 14 29 11 19 22 10 95 22
G.F.B. 88 7 88 i3 96 A8 99 22
3.0.H, AL 92 39 77 33 69 74 21k
J.LaLs 10 TT 8 ga 10 60 %0 22
GaT 54 6 31 4 B4 16 12 92 22
F.A.5. 14 64 13 98 17 10 70 21
Hoid s 56 15 53 54 82 4 7 16
Medians 21 64 13 81 22 60 %0 22
FALLJRS 3TUR:aNTSS

G, 94 T 94 17 98 14 31 184
Hed T 20 87 24 60 33 50 91 22

L i

co Rk e Lm0 b gl

2 Included in the zroup of "Supsrior studente” aro thosze recommended from
the Gsorpe Washingion and Naryland proupgs for the mdvanced course. These
atudents wers recommendsd upon tho baslo of supsrior work in the indtial

SOUrsn.

Included in the group of "Feallure 3tuients"” are those dropped from the
training course belfors completion,

"
B I TP
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Student

J.B.D.
R.L.K,
WeC.Rey
J.H W
'\'IcF .uo
L7l
As5sAs
G.F tB L
J0.H,
Hcll.l-'c
GoT s
F.ﬂ- -
3

Madlans

G.V»
N7 T

98
58

INDIVIDUAL PERCENIILE RKCORDS OF SUPERIOR
STUIENTS AND FAILURE STUDENTS

TABIE 21

Hunter Social Attitudes Test

IT

51
70

FParts
Iix

SUPERTIOR STUDERIS

I

20
90
32
15
55
13
78
37
54
35
90
88
30

13

FAILURE STUDENTS

40
22
82
10
55

T
23
69
25

6
22

85
52

25

88
15

23
50

32
11

54
15
81
a1
15
15
30
88
93
Inec.

78

23
11

28

36
51
68
12
79
27
51
23

78
&5

51

D

Total

36
19
60
74

73

27
37
27
40
Inc.

38

65
39
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TABLE 22 (Conb®d)

Nore FPryslaian
Enginser
Mlnistar
C.F.A.
Hetrematlclan
Chemict

S8oclal Se,. H.5. Twacher Paysleian

CuPuite Bnglneer
Einigier
¥athematisiue
Uremded

Keth,<Ph, Se¢. Tsazhor _ myyesr

bncinasr Bivighlar
Chomist Gea¥ b

VALILURE STUDTNTS

laxyer . Hatho=Ph. §.. Taschor
CoFP.b- Ynthemntlicien

Chennizt Lewyer

myalcian ainlgver

Math, ~Ph .52, Tsacher Sreial So, H.53. Teacgher
Enginser G.PaR.
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AANK ORDER GCORRILATIONS OF INSTRUCTOR'S RATINGS
OF FLYING ABILITY wiTH VARIOUS TEST SGORES

Tept
With Neurotios Tendensy .
With Self-suffliclency. .«
With Iatroversion, o+ « ¢
With Dominancd « « « - »
With Selfwconfidence . .

With Soeiabilit}' a o & &

L)

[

ThBLE 24

L3

L.}

»

L]

a

»

With Maturity of Emoticrw~Interesta~tttitudes.

With Liberslism towerd Rezro « « ¢« ¢ o » o « o

With Liberalism toward War o ¢ o ¢ v o o 2 2 &

L]

¥ith Libsraliem tceward Economle and Labor Problems

With Libereliem toward Soclal laws end Conventiors

Vith Libderaliem toward Goverument. - » - o o »

¥

With Liberaliem towurd Relicion. « - o v o « o o =

¥ High test scorep slgnify lov Ssif-confidence.

#* High test scores signify low Boclability,

- o19
45
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- .16‘."
-53'**
49

. =,08

J “'zll

225
04
“003.

.02



MLIEARY AN COMLVURIONS

) Thif reedy proezeiy an in&gnaﬁva analyedn sf feux prssholoplical tests:
{1} the Carermutor Peostanllty irvemery. (2) the Prsussy Trdsrsat-Attstude
Te:@; {3, rve Tuntsry 30.f21 f£i311vien Teat, and {4) the 8hromg Yooational
Inboreet Bl.wk. Tioe lnsbrumsrta wars adsinistsrsed 5o a cotel of 132 whndert
pilobs dn tvoiring as Ghe Gaurgs Jamhlazton Unlversllby, Maryland Unlveruitys
ihs Undyroliy of Borsh Serallma, svi Horskh Cmralipa Stale Collaga.

3901 0s op lhoue bapbe @ woulynsd o shew: (1) ¥ho copper 1zon of tha
aussergiul siudopt plicts’ cecorda with ihe uorun) ermtral recorde, (2) the
compacsigca »f records ol puparier studsal pillats with the uormel gsenbrel
racirde aud ceaordy for lne Belel grovp 3 pilote, end (3) the relatilonsnip
LatEeen tie peychalaglionl meapuras ead reiings of relsiive £li gt sompalance.

Wihiin ihe Ilmitetiane of tris Ipoaticetidng . tha following tenbative aone

sluplons tiay he drogmet

he ALl ﬁuaaaae§w1 shudeat oiiot provpr made luwer wreraze nourotic
sendaroy narss (Eiﬁg an e Bepneuder Iuvontory then 4id the normal gon-
el grovs, :

2, 4l sucgeoslul etudent pilad groupe were on the avorage lsas Sne
ireverted than tha aermal prevps ae sencured by the Hernrevter Ineeniory (Byf ),

B 134

3¢ Thy oemepoelbs mugassr vl pilor provg S meie dominant than thae
vorsml (30e-Decnseutar Tusentory ).

4. Soares Iov e suopersslul pliacie wad nermale did vat d40fer spnrociadly.

sa bhe fasturs of 32li-surllefsesy (BgS), Gelf-sonfidensan, {36, and Scole-
HAlity (Fy5.

Bo  im the Preocsy lotevsel-itiitudse Teiy the esmposlts gsucessalnd
pilov grenp showad gresbor mchurity of Anterset and aliituds thar the nermal
gonbral grovs.

fe V¥ the Tour rubrtests on tha Frosssy dnsiriment, dwo {opiaioans of
Honguses and axproasions of ks and 4lrlika for types of peraons,) showed
apprealsd e Al Peconcs batwaer She sueos.elul pilob and non-piiol groupsy
rne {inteveat in warisuo thiage} phoved & slight difference batween ihe twp
grounss aad cae (ewprucsioa of worry or Peavs; shoved ne Gilffesonce.

7. Tho moagursas en the Hunize Toolsl sbistudes Test inddonte ihat the
suaassaful »ilod groap end tha nocmals ghowsd ae Affscanos in Uberallon
and conescwuiiviam {meens of ~J und =4 yospsiivelyl.

B. in the #lz oubstewtz of ths Humier test (ediiiude toward tha Rogrce
soward wer, Loward sconoatss and laber; tawards scofel 1ife, and towar

governmaws »ad voligioni thsro was 1ittle Jiflercace. On toabs of sttitude
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toward ths negrs, ecomoniom and labor: and religion, differsncos of Z=4
pointe in the madian seores ware found, Differenses in the oiher tezta
wars even analles.

9« The Stromng Vocatlonel Iaterest Elenk was ssored for nins oesupa=
tions (Table 19). Among the sugosasful pilots the largest pescentage of
“A? patings {(eignifying that the subject powscsges the iutsrust pattorns
»{ those auscsraful in the ocoupation) 41u for the ocoupation of Engimear
with only & amall percentaze of a contirol groul of students &8 The George
Wsshington University chconing in this maunner, For the ooccupation of
Uinister, of tho suoeszaful pilot group have rating in $he "ne interest
sstagory™ while the oonirol group shewed only 73%. ¥or the occupation
of Sartifisd Publie Ascountens; &% of ihe succeasful piict zroup show
"no interest™ ratings whills ouly 454 of 42 sonbrols ald llkewlss. For
Mzthematloinm thare iz vary 1iitle Lif{avance in tke twc groups.

10s Anelya2im of the asoros of thoe “superior” group of pllots ce aom-
perad with all piiote (wmohouic and icze supardor orss) and with normal
non~pilot etuderto showed the aupericr pillcta o be charsctarizsd by lew
nourotic tendency; high seli-guifloiency, lov introvarslon; high dominanes.
hlgh oelf~gonfidenve, cnd bslsw avorspe agolabdility, They differ slightly
from the totel pilot population and werikelly from the neon-plles Eroups in
thega tralta, A marked diifersres is shown in meturlty of ewotiona, i
teraste; and attitudes on tho Prossey teat for the thees growpa (ratloge of
90, 89; and 50 for the superior, tctal pilet, and ccnlrol groups respecte
ively). The auwpsrilor pilot group 1le om Lhe mvavegs more libsral toward
govarnment and e3zonomic end lobor sreblema, snd moere conservat ive towerd
gooial laews ang conventisne ther the athers. KHe differences were found
amang the thres groups with regerd 4o sttitude lowerd Lhe nagray war, or

religion,

The oscupatlcenal ratinga give a prademinsncs of high ratings to Enginaer-
ing for the superior group and low ratings for Minlater, CGartifisd Publie
Aveountant and Methwstlotan. There were no eigndficant differencoa heiweun
the supsrior pilot zroup znd the toial pllol groups in thess retinge.

11, When rank-order gorvslations were asomputed bitwesn a prired-som~
perleon rating of 10 of the student piless (the pllots who evo dimcussed in
Part 1 of this report; only zelf-sufficlency, suodadility, maturity of ewotions;
iuterost ; and atiidudes, snd aitidude towerd sovuomis snd labkor problema
domcnatrated any ralationship to tha criterlon {earrelaticns of .45, 53,

«49; and .25 respuﬁtivaly)n 211 othes correlstions ranged betwesn -,19 end

04,

Edisor‘'e Notsi Tesis of the glgnitTlicance of differences batween groups
are implied in the abarve report, although they ere not presented. It should
be obssrved, however, that siatisotically "significant™ differsncos amomg the
groupe studied may bs reletad %o 2 rwmbsr of unsontrolled Paunicre of selsctiocu.
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ANALYSIS OF THST DATA ON 1938e39 C.A.4, SPUDENTSY

THITODUCTEOK

Witk the ergeolacilon of the Experimerial Clvillsn Filet Tredwing Pro-
gram at Pardue Undver. oy in the Spring of 1929, the Cocrdirsiirg Cumnitise
in charge of this program f9)3 the used for sslsctliys weasures in niditlon
40 ihe rogular phyelcal esaminstion in sslscilng epplicantuy. Accerdiagly,
2 rasearch progiem waa dogigned $o abudy the proosgoe of selection with the “
aim of finding some teuls aud mencursuy which wight eld in the Iulure selsc- “
tion of studont piiote. A series of top%s sand wmeasures was - areembled and . ,
administersd to sbtudents particlratiseg in the CL0.T. Progrsm fer 1939, ‘The
regults of these tests were then correloted with pliot succnss, at the con-
slugion of the irailning pregrur, to detomine vhsthor any of the test par-
formancey were rolated to gucsess in Clying end pight thus gerve as seleriive
dovices in future pregramne,

AL the time thut thle study wng mds, two measures of Liyleg ebility
wore avsilable: {1} the ingtrucicre day-to=day £lizkt reling 52 his students,
and {2} an over-all rating mede by the Julef Imstruetor. APter the preliminary
analysiz of these date wss completed, the C.d.3. Flight Ezanminers ratipg bDow
came avallsble and it sosised dssirable to expand the frastment of tho reauvlia
using this new crijerion.

N

The provont roport is a pressuiutisn of the regsulls of the complete mnalysls
made of the teots snd woasures Aven fo the studarts wriieinntiug 2a tha C.P
Program for 1938-19,

TESTS A WWASUIES UEED

Tho %osting pragimn for this iaweebipntion leoleudod sbmivivioring thiviye
four differont tasis; theee, together with other svors: already availabls,
mede a total of thiviy-nine mosevres amilable Por sush siulest pllet. ‘The
adminictration of thegs tests was condusied by dhewe Qiffurernt divisionw of
Purdue Univeraity and the folicwing discussisn: are gyvoupsd accoerding to tha
divigiony adminletering thom. All tagt data az used Io Jdetormining thelr ra=-
letionshin with Plving ebilisy are presantsad ia Appendix A, Tsbile 4=l. Ia
s0me oasen LU was necepsary to transmuts itho srigirel dote inte a differount
form in order that a correlatiomal anelyzis aight Lo made; the detaeils of such
srangratations of tho date will be piven with the &ipgeuesion ¢f tha {sols g0
trasted., The originel form of asucsh date ia given In ippendiy i, Teble 442

1 The writera wish {0 askeoeledze the cuoparstion of the foilowlng peopla:
We A, Hilestand; Co L. Morguw, ond 5. Melkle of tke lswui Furdune Coamittsol
Gs Sattery E. Bwart, L. Teasing, zad Jomes Yrlghts Researsh lasletente: mnd
Captain L. X Aretz, Chief Pliziit Instructor.
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1. Mrinsscte Sredlel Helations Hoerde.” Tnis teat songists of a gories
of four fomrm boards in%o whieh she aucJeet e fteo plice fittsd blooks in the shorte
¢st possible time, Th> soore ie the totsl tiwe for ths four boards,.

2. Hums=iYadeworih Tonperamnent 30310.4 This ir & poncil and paper inven-
tory yieldinz soven different mensurass, In intorpreting scores on this test it is
negessary 6 consult Lhe manuel of the test. Either a wory high score or a very
low seors way be indicative of maladjustment. Howaver, for ths purposes of thls
study tho meaning of the scoes is not lmportsnt ginee the corrslation might be sig-
npifiennt rogardlese of the diraclior of the score.

E
3. Reviesd ilunesgoia Pupsr Form Bonrd.” This test halonge tc a series of
tonts of whioh the ilinnesota Spatlal Relations Teards mentioned above are a part,
it ia devigned to tost one phese.of mechanical aptliude.

6
4, Otis Intelligence Test, Higher Form Self-Administering. This is a

pencll ard paper inislligoance taast in which %the scores represent ltems correct and
not T.0s"9.

5e Sgholggﬁio_lpdax.T Thie measure was secured from tho Purdus Univer=
sity Regiptrar'e Office and repr2sents the cumulative scholarshlp averaze. The
larger irdlces indicats hlsher scholastic avoracos.

6. Personality Raﬁing.v Thiz messure was soeured from the forma leausd
by the Pzrsonnel Servlces. The measure reprasonte the composite of a group of rat-
irgs by differont inddvidunls. The highe: the geora, the better the rating.

7. Orientation Tegtg¢8 These meapursz were secured by the Perzonnsl
Sepvice from the Divisgion of Elueational Reforencs and represent percentile rankings
of the gtudants on the orientalion teste ziven upor entering the Univerasity. The
bettery of tests frowm vhigh thoue scoree vers obtmizncd ls mude up of the A. 0. E.
Paychelozleal Examination, the lowa Plaesment Test in Mathematlies, and the Purdue

2
Under the dirsction of Dr. &. F. Johnwon, Purdua Univeralty, lafayette, Indisna.

3 Patorzon, I1li0o%%, Audsrgon, Toops, Heidbreder - Minnsacta Hechaniocal Ability
Teptg. The Unliveraisy of Minnesecte Press, ltinneapolls, 1930, pp. 31i~312.

4 Humm, Donecaster and ladsworih, Guy Jr. "The Rusme%adewcrth Temperament Scale,”
ropriat from the Amwsrisan Journal of Payvchiatry, 21935, 92, No. 1.

s Patorgon, Minnesota Tests, n.git., p. 310, GQuasha, W. H. and Likery, R. “The
Revisod Minnesote Faper Form Beard Test," The Journal of Educational Psychology,
1937, 20, 197-204,

6

Otds, A, S. "Mapual of Directiona® {World Book Company, 1922).

T Further information may be obtained from the Personnsl Office or ithe Regietrur's
0ffioe, Purdue University, iafayette, Indlanma.

Ses Division of Educationai Referonce, Purdue Univereity, iafayeite, Indiana,



Flatewsas fat L ol b W SR Booompor ot oo vl TAMea iatd§ Bhe
biphar taw goevs 208 B2%iel (hoe eviosnland, :
B. emsuros ssmagas by bno SAetvos Bagiieoent.
)

s it jﬁ»ﬁ;gﬁ;f" Thiz 1s & wersnizs of long eapasity o ouble
seutipetasras ths higher $h0 arqoa She meoniry Whe sapacihy.

> e e . LT . . .. ‘ oy

> Eimgkedoskhar Indaz. fnde "o g indsz of vhysileal [ddvase

and g a canpesite of three different masgwres: L) axpisatory foroe as messusad

by s mereury U tube in mililmeters, £ pergloboucs mosaured in seconds of :
noeldlng 2 aclkupn of aramy &t 40 odtllimabers, and 3} bresthoidine in seawnds, .
The Tormula for uhimining the izndox sy 2iven by iohpnolder 13

ﬂ‘tjll-m 5& ﬁli{' ‘?& gg‘ I ey e -

'l Inimx = 200 = gﬁ”a iv e VLI

Ropordinrn o Sahmoider tho gyevige Indzy Por & mroup of boye was found o
be .45, It wilX be uoted thi this iz 2% avesnt variasacce with the date listed
iy Tebis 1.

12
10, Sihkpelder Jndex. 'his Andex is a ssegars ¢f phyvelcal fitness
which ip weed to & teaﬁ applicante for ks Army Ar Joerps.  soording o Axme
strovg, on indes of 18 48 M is conaidoersd augﬁjléiJ; 13 to 11 vary acood; A0
to 9 fuirp 8 daubtfuly und dolow 8 uneadisfavtorsy .S

11. rgxgg poug Tesb . o Thie 1g 2 cecsure of the $iwe in segonde pesos-
pary for the oyes So reiurn te pormmi iy afier $ho subjoct has besn rotated eapldly
in & hwwhed svor, sittiag yesiticn¢

12. Dulge date Chengs. © This i & measurs f the chongs in tho pulss
rate resuliing “rem tﬁm rotation »f the cubiset in she “yatazmus toen, Slnes ia
sovie instanses whers was an lnersase i pulﬂa rate, ohile im othore there was &

- - s S ATy AW e

Undey the dirietion of or. W. #:; Hiestand, Yurdue Upivearsity, lafayette, Indigns.

io Sehuelder; . 0. Phynislory of thuseular Avwtkivite. UL 2. Eaunderg, Thiladsiphia,
1933, p. 320,

1 Ipid. Senreider sitos the opigiral reforence; Crippe, L. D, "The Applisation .
of the Alr Foros Physical Effislency Teats wo Mon end women," Specinl Repord o
Sey. No. 14, 1924, Medlcal Researur Soucsil, Levdon. ok

12 ' " '
Sehneider, an. sii., p. 121,

3 Armstrons, H, &: Frineinles and Pragilew of Avigtion Msdicias, Vililems and T
Uilkias Compeny, Baltimsce, 1939, p, 40. ;

34 :
ibdd., page 122.

ad ibid., page 122. ;
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decrease, il seemed desirahble te make all of the neasures positive and thim

was accomplished by adding "15" to sach measure, {The oripinal data ure pre=
sented in Appendix 4, Teble £=7,)

Gy, TebLs given by the Divieion of Education and Applied Psyohology.]-6

13:. Dexterliy Test .17 In this test ths scores represent the nume
ber of pins plaved in the propss holes in & board in 30 seconds, Two irials
were given for emsh hand and twe trials for both hands together. For sorre~
latiomal purposes these sgores wers susmsied %0 glve ons total sgore,

14, Finger Dexterity Tﬂﬂtqla Thia test Je similar to the onw
mos lonsd shove except thaf the soorce raprusente time in eedcnds o complete
the first half of the boerd and tlne in asconds for the sacond halfl of the
toard. Thess twn sccres wers summsted For eorrelational purposea.

15. Tweeser Doxterity Test.1? This tost ia similnr to the one
mentioned above sxcert that tweszours wers used to manipulata the nine, The
scoree were sgain time soorss Tor the firut end second halvss of the board.

16. HNorgan Trasing Tast.29 This tsst oonsicts of a seriss of 15
styld greduated in size which are to be drawn along a tracing board baving
olseirionl ocontsot on ths sidee == 3 scmiast comstitutes en arror, Four
trials were given wilh sioh stylusj & maxinum of four ocontavts was allowed
with each etylug., 7Ths score rsprepspmte the styli number wsighted by the
nuaner of contacts mede with cach ghylus. The lower ths scors {tha beitsr
the performance.

17. Simple Sound Rencrinn Time 2l In this tasl, oimple reaction
tima to a single sound stimulus was weasured o the Rearest 1/200 of a sesund.

]
16, Siwmple M2 htvaaggggggggg@gﬁﬂ“ Simple reachicn time to a
sinzls light stimulue wae messursd to the neafest 1/100 of & sevond.

19. Light-ohoics Hemotlon Tiue <5 Heastion time was messured to the

e

Sl

16 tUnder the dirasction of iy, G, L. Morgen, Pargus University, lafayette, Indlamna.

i-i
-3

Bingham, W, VanDyvks, apbifudes aud Aptituds Tastige- Harpst Brothers. New
York, 1937, pc 281. {The Devtorily Jeot is a podificotlion o the Finger
Deoxterity Pagt .}

18 zpid, pe 281
19 1mig. p 284.
@ pavissd by Dv. G.lL. Hergan,

X Woodworth, R.3. Ezperimeatel Payghchosy, Henry Lolt. New York, 1938, Ch.
A1V, pEe 298-339; sirey m cownlate diacussion of the meagurswe it of reaction
Lime.

42 Ibid.pp- 298-339,

23 Ivid.ps. 298-339.
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nearest 1/120 of a second to s licht stimulus vequiring s choice in response.

20, Steadinsse Tast.2% Thia instrument is o metal plets pisraed
with & series of holes whioh grow progrssaively smallsr. The eubJegt inmsartis
a metal siylue into the holes one sl a tims. Brery soniact with the 2ldes
of the hole is reglstared slectriselly and acunis s &N 2VCOKe The wiezdl-
no go 8cors roepresants ths number of $he flest hole dn whiel mora then two con-
taots wers mxde. The nigher ius sdore{the smellesi hole in whlgh moro than
two comtacts with the periphavy are urde)ihe bstter, L.3., %1z steadler the
mevenents of the hapd,

21, VWhipple Tracing Tost .27 This tort providen anviher meaense
of steadineca., The gub cob ifnserte 2 motel oshylus in e gircove beftussn two
gradueted metal pletes. Gontast with the aldes of the grocvs {(the metal
plates) 48 recorded elasstiricslily rud oounts 23 aa wrror. The 2cove rapre-
sonts the everage distancs in millimsizsrs fracod bafore cssnbrct for five
triale. Weasuruments wore wsds of both right haend and lefi hand with oove-
mants awny {rom and tovard the body.

22. Whigglg;ﬁggpggg_ggggagﬁ saores raprasent nwrler of tapa
made by a metal siylus on metal platis, Thesge teps ere reourded elessri-
cally., Two 15=secord triale for ths riznt hand and for ths left hand
ware given, -

¢

Zie fogueqh LOHs_ ol wAln (0T uOUSyS.astdilg opés v {audicreter) o

This is u teat of hearing ability as measured by the western Llectric da Audio«
moter, Auditory Acuity ie measured in decilels for variouu frequencics for ensh
esl' .Y Seven differenl. meapwres ere givea for emch esr. West gives x techpigue
whereby one single scors for "understendiog spuach” can be rouad«2? 3cores were
camputed by thie technigue. Table 4-2 {.ppendix A) pressnis the loass {shown by
the minus sign) or gain of hearing in pervont, For correlations) purposes it was
nocesaary to convart thees ueasures to posilive walues; this eus cone by adding
1% t5 sach memaur= (+oe tmpendix 4, Tahle A, For ~oarsrisg “ata),

2% Whipple, G.M. Henual of Mentsl end Phyodorl Towbae, varwsick & York, Daltd-
more, Heryland, 1924, Ft. I, p. 256, .

2 Ivid. p. 151

26 Ibigc P 151,

27 deptern Elsstrie 6a fadiemebor, Inatvucsion Ballaiidn oo 541 (Wastora Bles=
trie Gompany. Wew York).

28 Flet sher, Harvesy, Speesh and Heering, D. ¥ar Mostreand Coapeny; Now fssk,
1929, fn, VI, Msthods of Tsatlng Azulsy of Hearing, p. 1%

29 West, Kennedy, nnd Secr The Seiwbiliiation 2? Speash, Herper aasd Brothers,
Nev York, 1937, p. 397.



24. Dopth Perception sp meas lnan Tests
mengurems.is were made from the Tront and fito from the back. The 8oors repro=-
aents the aversage error of the ten triala in mlllimeters; the emaller the score
the more acourate ithe pergesption,

25. 31 Tnis is & measurs of the ability o achleve throe
dimensional vision depscdent upon coordination of the syes as messured by the
tolsbinocular. Ths seore repragsents the highest percent level at which mo
errors were made.

26, W_’&ﬂg}z This inetrument moasures warious funo-
tions dmportant in vision. The firet teat ia used merely to indroduce the
subjeet to the instrument, Results were interpreted into Flass) or Flail).
It 711l be noted that only five of the subjects falled any of the tests.
Since the student pilots wors selscted on a basis of physleal fitness with
considernble attention given {40 vigion, it is to be expected that {there would
be few failluress on thlis test,

THE CRITERIA OF FLYING ABILITY33

b lioh - ietine zht As one meagure
of flying &bilxty a cuzzpesi‘ha indezr. wag obtained {rom tha mtinga given the
ptudont pilots by their £light inetruetors im maccordance with the CAA ftraining
roquirements. Stidonmt pllote were ratsd during each period {usually a halfw
hour long) of the thrse wtages of Piight training on a five-point ponle ranging
from a rating of "1*, exosllent, to a rating of "5", poor. The index was
obtained by surmating the weightoed ratinge throughout the training periocd and
dividing this sum by the total number of ratinge given, It will be noted that
the total range for the f£light rating index iz quite limited, beinz from 1.33
to 2,65 {sae Appondix A, Tobls A=3),

28. Chisf Instructor's Overw=all Rating. As another mensure of £ly~
ing ability an over-all ratiug of the pilote was received from the Chief In~
-gtructor. This rating wns mmds afier ths close of the tralning periocd and
represexts the Chief lInatruclor's opinion of the student's flying ability
when ull fastors ars Ssken imdo considsration. It will be noted (a) that
+he Chioef Iastructor, Captain Areiz, fell capable of listing the ten best
pllots in order, (b) that of a group of 31 average pilote, only the bewst and
the poorest could bo differsntiated, and (o) that the nine poorsat pilots are
listed in order. For purposss of amalysie it was felt that the bsst of the
gveraze pilote belonged with the good group and thai tha poorest of ths aver-
age pilots belonped with the poor group (see Appendix A, Tabls A~3].

zﬁ w:‘m, BYAS 0D @i«tai PP ??"‘?8;

3L Koystone Dimgnontic Serdes {(Card, Insiructions for Use of Stereometrle
81ides), Keysicns Vier Company, Meadville, Pennsylvania.

32 petts, E.A, The Prevenbion and Corrcotion of Reading Diffisulties. Row,
Pateraon & Compuny, Evanston, Illizmols, 1936, p. 323.

Ths relisbilities for those eriteria are prosented inm Table 1.
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shs Boxodver'e Batina, A% the {ime that the student pilote
warg exemined for thelr privete llcense, the C.A.A. Flight Zxaminer rated them
ez to their proficiency in fliyings This rating was sscured from the C.A.4.
in vashington, D. G. with the hope that ii night show a higher degree of rela~
4ionahip wlth the tests than the other critoria.

0. OComposite Bating. Since sach of the three pllot ratings dls-
cusged sbove wna made by & differomt judpe; if seamed reasonsbls to asgume that
e ooublnntion of these roptings mipht yleld a composite rating which would be
more valid then uny single mensure of flying ability. Each of the three ratings
wag trenemuted to sipgma scoree., In ths omse of tho Chief Instructor's rating,
this was dome by Mull'e Tranamutation technique.?® (Sse Appendix A, Teble A~3,
for sigma scoieg of the Chief Instrustor's ratinga) The sigmn scores of the :
three ratings were then sumated and averaped, ylelding s single composite index
of Ilying ability (peo Appendiz A, Table 4-3},

3. Grodes in Newieshion apd Mepteoroloay. AL tho time that the J.4.4.
Examiner’s rat wns obbtainedy exuminstion grades mede by the atudent pilots on
{e) Marigation, {b) ifetecrologzy,; and (¢) the Civil Aeronmutics Regulations wsrs
sige ohtrined. These grades ware based upon writtsn toslz tsken at the time of
applicaticn for a private llcense. (See Appendix A, Table 4=3,)

RESULTS
ﬁ!a mﬁ ",_,7,‘,:‘,"__77 oo B L Lus *.. 4 -‘

One of tha more important things to know about a test 1s its relimbility,
f.0.y to determine whether it measures consistently whatever it measures. There
ars two genorsl methods by vhich one can determine the relisbility of s test. OUne
method is to glve the test $vo times and correlate the first psrformance with the
seoondi naturally the more ngresment, the more oconsistently the tept measures what~
evor it measures; and the higher the correlation. The other technique iz a statisw
tical manipuletion hawing the effect of splitting the test into two halves, In
case of a pencil-and-papar test this way be achleved by scoring the test on odd
mwbered items and apalin on even numbered items. From these two measures on the .
somw test m correlation may be determined. In ouch a procedurs we sctunlly harve
the correlation between halves of the tasti dut we arse intarested in determining
ths reliability for the total tast. The Spemrran-Brown formulad’ gives us a
methematical technique whereby we oanm satinate the reliability of the vhole test
knowing the relisbility of any Irsciion of it.

The reliasbvilities of thu teste used in this sbudy are ghown in Taeble 1,
vage 68. In some Anstances it wme felt thut thers wae no necessity of computing
reliability cosfficients of the tesis as adequate ones were supplisd with the
tost., In othor cases the dots were of zush a mature se to make 1t impossible

# Guilford, J.P. Pgychametric Methods. MoGraw-Hill, New York, 1936, p. 248,

37 Guiiford, J.P. Paychometrie Methods. UoGraw-Hill, New York, 1936, p. 418.

x
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TABLE 1

) RELIABILITIES OF VARioi3 TESTS AMND CRITERTA
Test '
T9ate & Criteria
I. Reliabillties Computed from the Test Data:¥
i. Wnn. Spatinl Relations Boards
S i3, Dextority Test (Sum of odd vs. sum of even trimls)
14, Finger Dexterity {Score on lut half of board va. 2nd half)
5. Tweezer Dexterity {Score on lut half of board vs. 2nd half)
17. Sound Reaction Time (odd vs. even trials)
18, Lisht Resetion Time {o0dd vo. even trials)
19. Lirrt=cholce Reaction Time (odd vs. evem trials)

© 21, a. «hipple Trecings rirht hapd, toward (ave. of triale 1 and 2

vs. ave,. of trisls 4 and 5)

© 22. 8. Yhilpple Tupping: right hand (trial 1 vs. trisl 2)

b. Jhipple Taprpingt left hand {trial 1 vs. trial 2)
24, Depth)?erception (sve. of trinls 1 and 4 vs. avo. trials 2
and 5
27. Flight Rating Index (index for odd vs. even haelf hours)

II. BRelimbilities Supplied by the Authors of the Tegiat

2. a. Hupm~J/adsworth Scale: Normal
e " " " Hystersid

G " " w Oyoeloid Manic
d. " " - Cycloid Depressed
6. " " " Schizoid Autistic
£. - " " " Schizeid Peranoid
Be " = b Epileptoid

2. Ravised Minnesote Paper Form Beard

4, Otis Intellipence Test, hizher form
6. a. Fersonmality rating {odd vs. even items)
b. Fersonality rating (rating vs. rerating)

7. a. ACE Psychological Examination

. Iown Placement Tests in Mathematics
c. PFurdue Placament Tests in Enmlish

.68
20

<71
-.88
76

.98

.82
-»85
73
.88
.88
70
.15
.85
.92
.86
<21
.94
.87
.95

III. Tests of Such Obviously Low Relimbility ams Mot to Merit Couputations

20, a. Steadinees Test: right hand
b. Slendinesy Test: left hamd .
21. b. ‘hipple Tracingt right hend; avay
n

Ce *  : left hand; toward
d. * " 1 1lsft hand) avay
I¥. Teats For Which No Rolisbjlity Couid be Compubeds®®
4. ¥ital Capacity 12, Change in Pulse Ratse
9. Flaek~.oolham Index 16. Worgan Tracing
10, Sehnoider Index 23. Aundiometer (nearing)
1%, Hystapuua Teat . 25. Stereopsis

26, Tolebinccular Paszia of ¥Tigionm

.04
.02
'05
.06
.18

.02
<07

.00

.04
.02
«03
201
-01
L) 03
«02
«0L
-0l
- 03
.01

-

TN

* The relinbilities in this section have al. beun auG stepped Qp ty-means
of the Spearman-Brown Prophecy Formula.

¥ figllability wes nobt cumputed Car % e chalosbic Tndex, nor YT Crivaris
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to compute the relinbility of the test. In a fow oagos the rellisbdility was
ocbvicualy oo low as not to merit compulation. In those teste in which the
reliablility was computed it wna necessary to scoro the tost on alternate items
or performancen,

3ince ench rating ie prosumadly bused upon the sams considerationm of the
student's flying etility, it is reasonable to assume that thore would bdbe falr
depres of correlation botwesn the warious eriteria. If a hipgh degree of re=-
lafionship exiube, thon we have good evidénce of the relimbility (objectivity)
of our ratings. Fellowing this assumption, correlaticns wors computed betwessn
the three dlfferont mecoures of flyiep ebility. As will be sesn in the follow-
ing table (Toble 2 ) the corralatioms are disoppointingly low,

TABLE 2
INTEROORRILATIONS BETJERN RATINGS OF FLYING ABILITY

Fiignt Caa
Ingiructor Exgminer
(27) (29)
Chief Instructor's Rating (28) +.216 245

{aigme scores)
CAA Examiner's Rating (29} +0375

1% would eppenr thet sach rating is bdaged upon factors differemt in lergs

part from those considered in the other rutings. As a theck upon this point

it wae folt adviseble 16 deteraine the hichect degres of correlation whioh oould
bo achleved when the best pesgsible combirnation of iwo ratings was uosad to predlict
the 3rdj) thie was dope by computing the muliiple correlation coefficients (Table ;
3)s It can Ve goen %hat even the best possible combinniion of roting, am 528)s ¢
rields a corrolation which ig uwnsatisfactorily low. This polnt will be gar E
discuzsed latsr in the report.

TARNE 3
UULTEIPLE R'S OF CORRELATIONS BUTVERN RATINGS

; Flight Instractor's Rading
Chiof Inatructor's Over-all Rating
} Codsde Examinortey Rating
R27(29,28) m +.40
R28{27:29) = +.28
R29(27,28) = +.41



C. Corpolations of Teats aud Meesures with the Criterim

Az hap been atated, the major purpese of this study was to find sone
testp and meassures which mlght be of valus in aiding in the selection of
student pilots for futnurs flight tralning programs. Te detormine whether
any ¢f the tests and measurue used might be of valve in bullding a predic~
tive hattery, 1t was necegsery 4o detormine the correletion existing be-
twaen thom and the eriteria. OGCesfficlenis of correlation were comnuied
‘between all of the tegts and memswres (axcept the Telsbinocular Teats) and
the various criteria (see¢ Table §).

It will be romembered that in some of the tests a high scoare was con~
#ldered ms Indicative of poor performanes; elso in the case of the Fligut
Inatructor's Rating a high numerical rating was considered poor. Bacauze
of this fact it wos necesgary to reflect the sigme of some of iko correlas
tions. In all cages positive cerrsletions listed in tho 4able are %o be
interpreted as mesning that & good performerce on the %est is related to
s good reting of flying ability.

In studying the iable of eorroletion cosfficlenmia it will be mssn thst
none of them shows a high degree of relationsiip. By following Fighor'sd
test of the significance of "r® ws can determins the popsibiliiy that the
"r" obtained may have occurred hy echamse, dAccording to this intsrprotation
of the significance of "r", there are ounly 5 chances im 100 that a correla=
tion as high as .2B5 wounldd ogour in e pample of 50 if no trus corrslation
oxisted in the population. Similarly, thers is only 1 chance in 100 that
& correlation as high as 368 would eo occur =~ thle mighi be termed a very
significant sorrelation., Table 4 szliows the "r's” whlech approuch these
figures. OFf approximately 100 correlutions computed, 7 wore sigulficant
at the 5 percent level and 2 at the 1 percent level.

TARIE 4

CORREIATIONS REACHING 170 LEVELS QF SIGNIFIGAKCE

Flight - ¥y Composito
Inptruccor Rpyaminar Reting
Tast or Measure {27} {29) (30)
Humu~Fadsworth, Cyelold Depressed (2,2) <054 -, 301% =,176
.. " Schizoid Parancid (2,f) -,275 «,213 = 39758
“ » Epileptoid (2,8) -.057 -, 2875 =260
Minnesota Paper Form Board (3) -.179 »2972 164
Scholastic Index {5} 099 . =, 410n% =265
Iowe Placement Tests in Math- (7,0) -.253 - 297% o210
Idght-ghoice Roaction Time (19) <229 =g 343 H <107
#* Significant at the 5L level % Slpnificant at the 1% level

36 Guilford, J. P, Psychometris Methods. NoGraw~Fill, Wew York, 1936, page
335, See alao Table X, pagop H40~5490 for significanmt walues of "r",




CORIULG TGS (ulis 27 FA0REN
Teat
Ho, Toghe or Muasares

1. Mnan. Spatial Zelastioms fonrda
2.a. Hump-adgeorth; Nirmel

b, " " JGyghternid
e, * " Oyolcid Muade
a. * " Cyz20id Topresased
a, ©® * Sohizoil Autianti:
r« * ® Seniseid Paraunei s
g. - Bpilupsedd

3 Minnescia foper ¥orm Roasd

4. io Iotelllsence, higher fovm

5.  Seuslaetic ladax

5. Pepgomality 3ailag

8. Vital Cajpaeity

9. Flack-Foulhun Tndes

G Schneaider Index

il,. Bystagmse Tacl

12.  Pulpe-raie change®

13. Dexterity Tust {sumseiion)
14 Finger Deatar~ity

15. ‘Tweeszer Dexiorliy

i7. Bimpie Gouvnd Reastion Tice
16.  Sinple Light Resnesion Tice
19, WEaght~Cholioe dsasilon Tigs
20,8, Stondimeas Troot; vicht hené
- T igft hand

22 .8, Whippls Tsppoing, =izt nang
* * 12 hond

23.  Hearing % {scdicmeter)

24. Depth Fereeplion

25, Porcent Staoveagnls

29. CAL Exsawirper s Raling

J Otaip Intelli-ence, highar toerm
‘ Seaholastic Iadex

Lo ha ptooe faeers ¥ Ghwamea

7.8 AGE Psycholegisel Bissimmticn {%ile
b. lowa Plucemssd Tost im Meth. [le)
t. Purdus Plaserssnt Tegd ia Doginss |

16, lMorgeau Tracir:s (moaningless scosa;

2l.m., Wnipple Tvaci ; right neng. Snaoxd
11 ]

b s * ri 1:‘;ht end g ALy
€. - T 1eft hand; towerd
d- " * la® hord, away

28,  Chief lastrucior’s Ratiog {Sign. saies

&) 408 Payenclopfonl Lxkemdnetion [9ile)
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Hone of the tests correlsles significenily with the Tiigh® lustructor s
rating (ona, Sohisold-Perancid, approsshes significances #ix of them correlsts
algnzfisantly with tna CAL Maaminer's ratingy snd owe correlates plgmificamdly
Fith the somposlite Tating.

I3 wa3 thought thet the coaubining of the [losbt tmebvucter®s rrtlag
the Sah Examiner’s rating,; snd the CGhlef Iustrussor'e waol-ast tabing right
give = compouite ratieg which would show more relsticnchip 10 the test than
414 any one of the thrae cther ratings. Actuzily the order of the obbainsd
"r'u” with thia e¢riterion is quits 2inilsr t¢ those ovlnined with the other
twe sriterim. In sevsral inatanses the size and/or the direction of the
sgriralstion vith the csomposgite raling s ddfferent from that of the other
two rotings, Aetunlly the sffevt of combining the three rotinge to attain
A composlie rating wosme to heve heen one of cancelling the valua of the
other ratings in sewars) instences (zoe correlations with Light=Uholce Re~
action Time, Table 4). This i8 explained by the faed thakt the dirsciiorn of
ralotionship da notb slweys tho gsame with ewch of the eriteris.

Since the rating by the Chlsf Instrustor wns not, strictly speaking, &
sont intous digtribution; the Chi~Ssuars dast was woesd to delernmine tha pres-
pnes of abdonce of a significant cslationahlp betvesn thoee ratinge and the
test ncoras.’! TFor the parposs of ki study 1% ¥oo meesasary to plot 2
piz-fold table $o ineure snmough cszas in onch of the gells. It will b noted
thet nons of the obtsined Chli-sguaras equala_‘g S99, i.e.. Bone ¢f the re=
letdonships ore signifisant st the 5% Llaval.l

DIGCUSGLON OF FLEDIWNGS

On reviewlng the date presemsd 12 the lagh aestlion. thy following feoats
gasm 0 gtand ouwb as significants

1. 3ince sech of the Shyes ariscrion ratinge is ogtensibliy a doua-
pre of the sams thing, s¥lity {5 fly aa alrplane, 1t geomad recssnadbls o
asgune that they would show o fairiy high degres of imtersorrsiaiion. Yet,
ag is ghown In Tadls 2, moe one of the criterion ratings corrdianter highly with
any obher one. The fast that they dv net intercorrsletc highly dess not
dismize the poesibility thet one of Shess ratings is & good erilerion. lasck
ef high intercorrelation merelv indicatss that they sre not (s wea presumed)
moaswiting the some thiagk. It ohould alae be pointsd owl thel hish inkere
corralintions among the oriterion mensares would not definitely sstablish their
vrleg v eriterin of {lipht yroficisroy. The gelection ol sriteris must Lo
Pinally detsrmined on some busle oihor thaw their cerveinblons with other
eritarin.

2. Vnile tke relisbility of tho 1iphi roting fvdex was found to bs
vory high, 98, yet the range ir sodremely limitedy being Ircm 1.33 1o 2.63. “he
rotings Lend to eepbor arcund the lower part of the pessible dlavridbution, Sutes
wrer~y student pllot tonds $o resedve sither o To2d" or an “above everspe” ¥nting
Thesa two faects aesm 1o Indicnts o« tondomyy for the rabos 4o thiuy ia relativae
Lerma for the apouwat of tratmieg faker ribrer thae in sbsoluie tarmps ond conse
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quently to give the sludent piled approximwiely the sume rating for each period
of instruction.

3o Of all the correlations betwesn the tests and tbe eriteris, only
7 wore found to be of statistical significanse snd »lx of those were wilh one
eritoring the CiA Exsminer's ruting. These correlations, hovevers do not
usceasarily sxieblish alther the walidity of the tests or the validity of the
CAA Exzandner's ratings. They marely indlicate that for this particular stedy
the CAA Exemizer’s rating is probably the most useful of the writeria employed.
I% must 2lso be remembered that the correlstions betwean thess sriterion masss~
ures vers extremely 1w indicating that emch of them was asscssing a Aifferent
charasteristio, A critecion mpainst which a prediotive test bhattery is tc be
validoted would surely nsed %o be a greet dsal more walid than any of thoge
sumployed in this studye ~

4. One wonld escums that the group pertieipating in the C.P.T. pro=
gram was s vory select group, The vory faot that they have suceessfully sur~
mounted the hurdies of the eduonilonal syatem to bscome collegs students would

indicote thias. Add to the aselective fpator of the ednoalional system ths faet that

they had to puse u rigorous physliosl exanminstion te qualify for the tralaing
and we have further gupport of ocur sseusptisme. It iz intoresilng to note a
further supporting fector from the test resultss It was found that in the
Minnesota Spatial Relations Form Boards no Purdue C.i.i. wiudent pilot ssored
below the 60th percentils for snpinsering siuderts and that ths average C.h.d.
goore fell =t the 95th percentils for enginsering students at the Universiiy
of Hirmagota.d¥

5o Out of a.total buttsry of 39 paychologieal snd physiologloal
togto purpording {0 mengure gomw charseterigtio related to or esssmtial 40
flying, only seven differomt tesig showed & higher dogree of relaticnship
t0 any of the criieria than milght have ccourred by chance.

6o Academic schievemsnt as shown by grade poinmt average appears to
be negatively related to flying ability. Thlg is shown by the correlztion of
-.81 batweon ocholastic index and the C.A.4, Flight Examiner’'s Rating (soe
Table 4}, Jhile one cammot bs oertain that the true carrelation s as high s
the one obtainsd, yat At does =oam safe 40 asewue that the relationship ie not
a positive one. Zvidemtly the practise of gelecting siudent pilots on the
baslas of escholagtic ability is not justifisble on the grounds that good “book
gtudenta” make good "flying stuvdsnte.™

Ths correlations between methemsticnl abilliy as meagured by the Hathema-~
tice Orisntetion Taegt and the three oriteria of flying ability inddcate 1ittle
ralationship beiween this capacity and ablility to learn to fly. Al of the
correlntion coefflciornts are low negative. %ieasux;ge of intelligence alzo show
zsroe correlation with oriterls of flight success.

39 Eiller, D,C. and Dasn, Roazs. A Report on the C.a.4. Tegting Program, on
file in Ir. AP, Johnvon'as offiee, Persornsl Offices Purdus Unlversity,
lafayetie, Indiane.

40 Iditor's Note. It must be nolntsd out that the unrellsbility of the criteria used

in this study may be responsihls for the apparent lack of rslationship beiween
the flight ratinge and these nemsures. her studies fend to show a positiva
relation botween mathematics, intelligence; ené the ability to lears to fly.

T PR R A
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CONCLUSIONS

1, The lack of = walid monsurs of fiying abllity is olearly in-
disated by the results of this study. With the imperative need for selegt-
ing only those applisante who wlll become succeseful pllots and for dis-

eriminative measurss of pilot proficieney it is necessary that future ressarch

be directed tomard the constirunoction of adequate criteria.

2. Thers is no justification for the selection of atudemt pilota
from among these making superior merks in college coursee. The correlation

. betwesn intelligence and flying ability 1s about serotd but acholastic

standing is somevhat nagatively correlated with sucecews in flying. If
oollege marke are to be used as a selecilve faotor; the beat estudent pllets
are likely to ocome from those makling svsrage rather than cuperior acadenic

yades a

3. No conclusion can be dravn as to the efficacy of the iests
and measures used in this study in aiding in the selection of future student
pllots. The fact that very fow teste correlated significantly with any one
measure of flying ability is mullified by the corresponding faet that no
measure of flying ability correlated highly vith any other measure of fly=
ing ability. It would sesm that the predistive wnlue of those testsa ovan
only be determined at sote later date when a more nxl:ld measurs of flying
ability has been devised.

4 Editor's notet The favt that two years of college were reguired for
accoptance for flipht training at the time of this study probubly acoounts
for the low ecrrelatlicn betwson imtelligence and flying ability. As the
educational standards ares relared; seleotion on the basls of intelligence
te=ta should becoms inorensingly important.
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TEST SJGDREZ OF ©.P P, STUDENTS

R T

3 - 5
‘i Humm~Jadaworih Temperarent Scale X 2 = B § w2
ﬁhtgﬁ N R S n i P 3 gk 3% %% §§
iig— Iﬁm e gg SH W) i A
1 871 52 205 41 35 16 ib 25 46 43 3.80 B4 .2
] 820 46 26 11 27 20 23 13 40 43 2,15 78.7
% 339 58 23 29 21 1 9 17 53 B4 4.5%9 B84.9
& T8 56 43 24 25 74 16 20 50 5% 3,74 82.4
5, 745 &8 A2 45 41 35 26 19 48 61 5,80 ——
6., Boz 48 38 26 37 17 34 21 43 56 4,60 52,5
T 820 a5 49 24 20 22 32 31 A9 41 4,1% 9}.9
5. 650 3¥F 33 4 55 21 21 21 57 54 5.2 Bs.1

867 52 17 24 15 1y 16 20 43 61 3.77 12.5
A6 3B 28 20 24 48 56 4.29 87 .4
Il 115 A7 32 34 3% 33 18 16 50 58 4,08 84.8

£
T [ 4
o
R
o
I
A
(¥
LAY .3

1z, 1007 40 46 38 46 33 3 19 42 53 3.74 77.4
33« 798 4%F 29 23} 25 1% 28y 27 58 5% 4.02 85.5
14, 595 27 56 43 59 30 a3 22 56 5% 4.85 95,1
iy, 831 26 54 23 61 3% 38 16 5L 48 3.51 78.2
16 766 50F 3% 19 20 25 25 18 57 5O 3.90  wew=
3. 8or 51 25 34 33 30 17 31 54 «29 B2.2
14, 703 57 30 34 45 K1 13 22 52 B¢ 3.84 85.1
19 943 51 45 2 24 22 19 16 39 58 3.48 8s.4
20, 132 26 58 32 54 36 1 20 53 52 4.46 773

1. 753 44 25 36 3% 26 15 29 53 56 54 83.2
2., 882 4% 15 23 24 12 14 22 - - 3.97 82.3
23 758 39 35 47 43 19 22 27 48 &2 3.76 75.0
24 688 42 35 29 38 24 27 28 62 57 3.97 85.0
25. 762 40 53 40 16 24 26 22 56 49 3.91 79.0
Zb. 819 38 55 %3 23 14 32 20 4% 56 3.94 B7.5
27 843 40 AL 27 36 37 4% 22 44 47 4,06 78.0
28. 761 51 35 7 31 26 i 29 af 58 3.69 83. 3

29, 832 46 1 30 25 45 19 17 54 51 do42 L3.8
30, 815 58 19 13 15 18 4 12 5T 47 4.0 82,1
31. 723 43 37 56 30 15 21 30 53 48 3.91 81.5
32. 786 32 53 46 56 24 28 31 53 52 4.24 86.9
33. 712 61 20 12 3 14 11 1 54 £g .76 B6.0
a5, 897 42 3 25 27 31 23 16 40 46 3.10 75.0
35 745 19 53 a 49 36 36 25 51 60 3.77 7502
36, 651 56 20 2% 4 19 13 24 50 3% 4,72 85.6
37. 673 34 32 35 45 42 26 18 64 54 4.27 et
38. 634 A4 53 30 31 29 2y 17 55 61 4,17 86.7
3%. oz 56 32 25 14 f g 2% 54 62 .37 a7 .4
30, 659 44 51 35 4 44 20 2t 59 L1 4.66 77.9
41, fizg  s5¢ 33 9 24 19 19 i 38 51 3.8¢ 85.56
22, 706 38 54 1% 48 23 26 21 49 53 4.06 8.6
41, 697 50 39 25 23 17 23 17 53 52 4.48 84.7
A4, 742 4% 52 25 12 31 27 34 a5 55 2.68 92.0
45, 778 61 17 49 29 14 13 1l 45 52 3.62 81.3
46, 00 32 12 MY 42% 36 29 123 49 52 5.20 88.1
47. 651 48 Al 25 % wE 1y i 56 55 4.26 89.0
A, 913 5z 23F 34 2o 31 15 19 —— e 3.7z 90,0
&% 811 24 [ a1 A 35 34 i 53 k1 3.94 84.5
57z, O S a5 bE o 25 34 21 £z 43 399 £p.8
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TEST S00RES QOF C.F.T. STUDBUTS

Capacity

3

5500
5050
4356
4400
5250
4600
4950
5050
5250
4200
4750
4250
5600
4050
4650

47150

4500
3750
4500
3250
4450
4400
5000
3950
4250
4650
4750
4000
4350
4750
4000
4250
4300
5450
3550
4250
4750
4950
4250
4200
4550
5100

3750
950
4250
4050
4200
4530

C e 8.

TABLE 2-X (oont.)

g

L o]
ide 3
a4 D ]
g O -3 -]
~ O = [ 3N~
O BB L ]
A3 T 9
179.01 7
302,95 13
£9,86 11
33.19 7
342,60 11
121,03 11
122,37 i3
147.97 13
230,39 &
140,01 a2
58.70 13
110,70 14
148,80 i3
140.14 12
107.78 13
105.67 12
89-21 11
111.60 311

6,82 1
259,19 12
85.37 7
114.95 T
731,50 12
263,34 &
€£6.39 8
73.31 10
312,66 T
244,58 14
i00.70 19
106.22 10
209.43 8
166,10 11
112,05 11
82.67 14
273.00 12
183,15 12
53,60 19
91,52 15
172.25 9
18301) 15
223.09 106
3455 9
191,13 11
96.57 12
79.73 11
105,97 15
31.84 7
173.04 L4
33,08  ac

n roffiystagmus

| )
g G-

22

in

28
A5
15
11
15
15

21
15
17
13
15
5
17
15
13
i5

26
5

15
15

1L
i3
16

-
-y

13

13

.
-y

13
i}
30

extority
Summation)

340
41y
410
479
442
456
AT
429
470
387
46
416
40

hey
- )
% rE L
$% P3 Se i
gL A& am A=
40 211 19 27
380 129 20 23
3 %6 0 24
437 129 23 2%
301 oz 18 22
29 114 18 24
337 60 20 26
413 2 20 23
435 142 1B 23
365 180 23 310
430 1= 16 22
30 152 20 e
442 101 24 24
154 d6 17 23
399 73 21 24
332 182 16 22
451 142 27 29
390 88 18 24
450 225 14 21
321 T4 16 23
498 155 19 22
395 158 18 28
-—-- 19 2 24
363 4 20 24
439 126 26 25
424 102 21 28
48 210 1T 23
446 213 26 28
400 124 18 23
359 15 17 23
34T 204 25 26
437 102 23 23
342 44 26 28
26 45 18 25
4217 4 19 23
368 129 23 28
iT¢ 100 19 24
444 60 16 22
380 57 21 22
420 215 19 23
328 88 19 a3
g2 215 25 22
429 @0 21 27
317 8 22 22
66 114 15 23
532 74 23 29
320 88 21 28
515 is 25 28
424 A3 23 26
T ARl 25
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9 ;M- M!’ﬁs. T.EEEHS
3 o -

mmﬁgﬂ & L F g & &

Ho. ﬂs g 3 = 55 ﬂ < gg ‘3
1. 50 5 5 § 16 7 3 193] 15¢
2. 49 6 4 14 1% 19 16 144 114
3. 47 6 4 B8 10 17 10 137 108
4, 45 7 5 16 14 17 21 103 94
5. 51 6 5 11 9 14 5 112 11§
bse 30 6 5 12 11 11} 8 118 129
7. 55 7 & 8 11 16 20 1080 96
8, 4 5 71 8 131 16 16 148 137
9. 52 S5 4 13 10 18 16 90 %8
10 52 9 8 12 8 17 9 125 122
li 53 5 4 12 18 18 18 120 9B
12, 51 7 7 12 19 9 14 2149 10F%
13, 51 8 7 13 22 F 13 9% 89
14, 53 5 5 13 ¢ 15 9 162 114
15, 53 7T 6 9 11 36 16 131 49
6. 56 6 5 17 L8 18 15 157 242
17. 51 8 7 2 14 14 13 131 115
18, 46 7 6 17 8 15 15 14 D0
19. 45 4 4 12 11 9 16 131 101
20, 50 5 4 16 13 17 20 126 114
21, 43 6 5 18 11 13 isa 113 103
22, 51 6 & 1 B 13 11 X264 130
23, 53 7 5 14 19 19 16 144 111
24, 52 7 5 11 15 11 17 15 9l
25, 51 7 5 20 19 23 24 131 10%
26, 58 6 5 16 1. 16 19 131 %%
27. 59 7 4 10 19 19 €1 79 &0
28. 47 8 7 11 6 & 15 133 1ilC
29, 51 8 8 13 10 17 10 116 105
30, — 6 4 ‘7 15 14 18 1351 108
1. 55 9 & 13 12 23 15 1w L
312, 54 6 5 11 13 2 21 126 Ba
33, 65 7 6 14 18 22 12 111 105
34, 50 9 9 31 2 9 20 248 123
15, 41 5 5 19 10 1% 19 134 126
%. 49 § & 11 10 14 18 165 13l
37, 52 4 3 19 18 23 22 116 117
38, 37 5 4 1 15 15 2l 136 97
39, 45 § 5 12 19 1% 18 125 125
0., 50 & 3 16 186 22 18 249 119
41, 49 & 7 10 13 8 15 125 127
42. 49 5 § 20 12 22 18 122 1g§
43, 63 5 5 A& oz &b L T ong
44, 58 6 5 12 13 18 13 114 107
45, 47 9 7 13 & 14 19 154 129
6. 47 6 8 a3 1y 20 105 50
47 61 8 } 11 3 19 17 134 9
af. 58 6 5 15 17 17 1% 3 99
49, 54 7 § %16 18 v %
5;} " 45 4 & 1 d } ‘5 3:; I{J L sl i

H
390913& Perosp.

5 Audiomsi er

28,85
15.793
19.96
16,36
13,28
20,53
13.682
15.42
16.50
18.8¢
.9
r N1
19,93
1,35
20,08
2u01

27.03,

16,99
149.%4
i4. .7
33.63
16,31
16,63
3.2.33
0.93

861

15.94

10,33

l“-'u??
14.69
15.10
21.1%
16,64
12,57
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13.62
15,03
14,20
18.54

5.26
27.13%
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: TABLE A2
TEST SCORES OF ¢ ,.2°,T. “TULENTS

{Original)
o Dextecity Ta ot "
- ° e

£ w K| Right left Ta= Finger Twaegor g 59 g
52 34 -Hend Mand, _gether_ TDoxterity ﬂ.e.z.te.t:i.tz LEED
38 384 12 12 & 2 1 2 1 i 3388
1. & 15 I8 I IT 30 3T 3785 3e33 355 3-25 3.
2. 0 14 15 15 14 |, 25 2% £-03  3=37 2=-48 2-52 16,85
3e 2 15 18 16 16 31 &9 3-45 3-25 3=-37 3-00 3.72
4, 0 14 1a 14 14 24 23 La10 3=56 4-07 4-00 7.96
5. 3 15 19 14 17 26 34 4=00 3~53 2=32 2-29 4,36
6. ) 1g 18 1T 15 25 21 4=]184 4=34 2=24 2-313 1.28
T. 1 12 14 13 14 22 22 428 4-15 3=00 2-~39 8.53
8. 2 16 16 14 14 27 28 3250 3=30 3=35 31-24 1.B2
9, -2 13 14 6 15 24 24 =55 3-32 3=54 3-31 3.42
10. 0 15 15 13 1 25 24 &-05 4-15 3-13 2-52 4,50
11. 0 16 19 12 16 26 28 3+49 3-46 3-41 3-29 6,89
12. nd, 16 13 13 15 23 48 4-00 3-50 3-0%  3-15 =0,0%
13. =iD 13 15 13 16 24 24 3=25 3=-10 4m22 300 12.55%
14, o 19 17 17 16 26 26 410 3ed3 3«27 2-137 7.93
15. 0 14 15 14 14 24 23 4-00 4=01 315 3-24 =10.65
16, 0 13 16 17 19 25 29 4=35 3=54 3-27 2-5% 8.0%
17. 0 14 15 14 14 20 26 406 409 3=59 3-32 =9.97
18, = 15 16 14 14 26 27 i=Al 34l =15 3-15 15.03
i9. 0 11 14 12 13 24 24 4=19 3Im45 4-05 3-25 4,99
20. v} 15 18 17 18 28 26 3-40 327 2-57 2-24 6,54
21. =8 15 13 15 15 26 24 =02 3~AT i=45 3-33 2,71
22. ) 12 15 14 15 26 28 400 4~06 3-25 3=00 1,82
z3. 0 16 17 1 17 33 30 4-00 3e51 e e 4,31
24, 2 6 16 17 13 25 28 3-55 314 3=00 3-03 4,63
2s. -2 15 17 13 1% 24 24 3=55 3~43 I=42 3-27 0.83
26. 0 12 13 14 13 22 22 £-00 4-02 ~ 3-24 3-40 ~11,27
27. 0 14 13 12 12 23 24 5-25 4-80 3=50 3-75 6.61
28, 2 13 15 12 13 22 26 402 &=1D 3«46 3-40 3,94
29. 0 13 17 15 17 24 28 3«57 4~07 31-25 315 «1.67
30, 3 14 13 14 15 .24 2% 3=4Q 3-55 =14 2=45 2.77
31, 0 16 18 13 16 26 23 34T 352 2=42 3-05 2,65
3z, -7 16 16 15 16 27 22 3-64 =34 4=17 3=00 3.10
33, 11 15 14 13 1% 22 22 3=42  3=~43 3=00 2-42 9.16
34, 0 13 15 14 15 21 24 4=30 4=08 3=00 2-16 4,68
35. 0 13 16 12 13 22 20 427 4=05 385 3=12 0.57
36. -6 17 16 14 16 24 2B 4-04 4=00 1=30 2=138 5.20
i7. 0 13 16 14 16 26 26 326 3=12 1=18 2=56 © 1.81
a8, =G 10 18 15 15 24 28 1=30 3=50 3«32 3-52 1.62
39. -6 17 16 14 13 26 28 140 3«13 =27 2-53 3.03
40, -4 16 17 15 17 20 27 325  1e25 400 3-00 2420
a1, 0 15 16 15 13 21 24 a~04 3=55 2-40 2-48 6.64
42, 1 14 17 i5 18 24 32 =39 3-42 3=13 2-39 6,74
43, 1 13 15 14 1§ 28 24 3=46T  3=49 4=02 3=07 10.12
44, 0 18 20 16 17 31 32 3=22 1-45 2232 2-45 -4,83
45, -2 15 17 15 17 28 28 354 3=46 3=12 2-54 =2 b4
46, +15 15 15 14 14 24 26 4-00 3=50  4=25 427 781
47. -2 17 16 15 1t 24 24 3=20 3=-07 dub5 228 4,65
4B, -2 12 14 13 13 2L 24 4wl 3mT $-C0 415 0,29
19, 15 14 17 g gy 2% T3 3edR 104 300 2297
50. R L O A L B ek TR gl TR

Speech
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PART YV

THT5 OF XKIMESTHITIC SEMITIVILY
IX TFE 38LICTION OF PILOTS

by

VILLIAM ¥, LEPLET

Fomneylvenia Stnte Collegs



TESTS OF KIMESTHETIC SENMSITIVITY IN THE SKLECTION OF. FLLOTS

INTRODUCTIOHN

The privary odlective of {his investigation was to¢ dovelop ard validate
& battery of taasts of gcerdlnesicn eud helance. It ruet be noted Lhat the
study wes in no wny otncerned with ths isclation of the kinesthetic mnd
static funetions. It was concerned with dovising a test baittery that would
be of practisal wvilue in the predistics of succesaful progress ia flight -
training, .

Sines coertain cther duta were available or easlily obtained during this
experiment , & sevondary pert of this report inaludes the desoription of at=~
tempts at the walidetion of other temte snd procsdures whiokh are not intended
as dlreot mossurss of goordination and balance,

THs SUBJEGTS

The population involved in this raeport consisied of the thirty-one male
students of The Pennsylvanim State Collegs who participated in the 193%9=1940
Civilian Pilot Training progrem.

PROCEDUPES

The procedurss wrploysd in this study msy be olmszified under the fol-
lowing ontegorieas:

#s The Gollestion of Date from Uutalds dgenclas.

1, The scllection and anelysis o date Irom the medlosl esamin- ‘ =
er‘s reporio.

2: The analysle of the medionl exuminer's somposite rating. i

3. The callscilon of tho ratinga made by the lueal comittes on
ssleovkion, st the time of the Fovusilon of the trailnisg alnss.

E, The Adminiectration of Standariized Tesls,

4, The Utis Self-Adminisziaoring Tewt of Mental AbLlity, Form A,
Higher Bramivetian,

5. The Revised linnszota Faper Formboard,

6. The Barorsubsre farsorslivy Inventory.

7. The Sireeg Viantienel Iuterest Blank.
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C: The aduinletretion of who Baltory of Teals of Coordinetion and
Halence .,

A

8. Differantiel Pressure. This tesi roquired the subject to
oxacuts snd roproduge stacdard pressurss, applied to a
pair of spring soules with hie hsnde. TFor example, the
subjest would apply two peunda prussure with his left hand
and four wilh right. with bls eyss open. He would then
clgge his syea end iry %o reyroduos the pressures he had
alresdy sxerted ®tile hiz cyes woere open. Ten triala wers
given sash subjest. The tegl was soored in terms of ounces
of errore.
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9. Reproduction aof Postures, Thia tusi reguired the subjeot
to amgume a standlng, leaning posture with hls eyes open,
He then attempted to reproduve the posture with his syes
olosed. Rach subjsot was piven twenty trizls. The test
wae soocsd tn terma of inches of error in the reprodustion
of the pustvrs with the syss clossd, The arrors in repro~
ducticn wers meansured by an appropriets machanionl systes
for recording movsment and position,
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19. Elnger-to-Finger Coordination. In $his test the subJest
waz requiraed %o bring the two forefingers together in
frount of the body at chest height and with the eyesa oclosed.
Flve trinls ware given €or sash hand, Sooring was 1n terms
of willimetors of arror.

11, Horisontel Linsar Space. The proasdurs for this test was
to have the subjsot Iixsie ths sighisen inch mark ona =

horizentelly mounted yardstiock and then, with the syes
eicesd, try Lo move the forefinger along the yardstiek
from the extremity to the eighteen inch mark., Five trialse
wors given for each hsnd., Scoring was in terms of inches
of arror. ‘
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12, Walk te Line. The aublect was required to fixeste a line
marked on the floor sl m dletsnce of twonty feet. Then,
with the eyea nlozed he tried to welk to that line., Five
$risle wers given. Sooringz was in terme of fnches of errac,

B
- o

‘ 13. Hangd Separstions, The subjeot was reguired to placse his hands
in front of the body and, with hle eyos closed, separate the
forefingers u standard distance. He was then reguired to

t#y to reproduce that distsnoe with the eyes closed. Fiwe
trials were given. Sooring wna In terme of inches of error.

"> e,

14, Step to Line. The procedure employed in this test was almi-
lar to the prossdure uged in tast No. 12, except that a
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aingis =tep wam required, Flve {riale ware givea for
the fyot preforrsad in siepping off from tha resting
rosition. BSooring wes in terwn of inches of srror.

15. Mexieaetor (o708 open). This tost conplatsd of re=
acrding the bedy-eway of the sublect whils meintziring
aa upright pestiure for one misute, The svry-mivimerts
wore regorded and summmiod by a pair of work addoras.

16. Atexiaseter (eyes olngsd}. The procedurs for this
tzet was the samo ae that used in teat Ho. 15, esrcent
thet the roocerd was takown with the eyor olosed.

17+ K¥agse Bamd. The procedirs veed in tihls test wes the
sane z8 that ussd ip test Ho. 7, exsapt Lhat tha sub-
Jeut wsa required o atoop by flexing the knees {eyss
open} and then try to reproduss the posture with the
oyea closad. Five trisls were pivaa. Scoring was in
toran of lnghee of error.

8. Foot 3pem. The subjeci wes requirsd to soparuts his
h3els o standerd distence sad then to 4vy to reproducs bhe
the stancad. The Tesk wms exocuted with the eviz cloasd,
Five trisls were slven. Sourdnpg wes in terme of inches
of wmerors

2ovimetrio Exemination. A swsple perimstelc szenpotisn wes

given each subfegt, Eoth the sight apd inft evoes were sxam-

laed. The teat wasz scorsd 1n terms of dogrses of arc for the
axteronl maridians.

Flight Ratinge. The Lfllght rstings esds af the Sarminat lon
of the atudent’s training were colleotzd and analised. Thoess
retings woere acocmplizhed Wy mzens o a graiphis eatling ssale
procedurs and sfere nade in Shree dliferert waye, uv follewn:

1, feoh student wes rated vn nilne differen’ empecis of
211ght performance, Thoso aspects weres Sexilug, tuke=
offa, olimbds, turnw, aplns, eppreechas, plides, siips,
85d landings .,

2. EKasch studsn wos rated na to his genern) aptituds for mipe
oreft operation os judead hy obuarvation ovar iMe vhols
psried of tratning.

3= The rater woe furihar askad $o rafe rrob student with ree
gard to his d-gree of cuenfldenos in Yhe stuisr} as e pllct,
As bafore statcd, all ranlnge ware mude 4b tie close of
bhe flight tredolugs Loma, after Lhe flrsl fiigit test
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of the local fleld.
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topr and the ahlef fostrustor,

The raanlte of this invesptigation wre pressnted as brlefly as pessidle
411 ¢gefficiente of oorrelatlen, unless
otherwise Jogaribedy wors computed by ihe rank differences methed and are
rororied withoat corraotion. Tho total nopulstion of 31 ceszea entersd into

in tha following summary tablea,

aeoh orlcnlaticn.

INTERCOARELATIONS {RH25) 4MONCG THI RATINGS OBTAIMZD BY THE THREE
RATING K3THODS (N = 31)

Genaral
Antitude

Conf idexoe

Mamn
Reating

REZUITS

TABLE L

Gona
Aptd-

tude

Coufi~
denca

96

All ratings wore meds by the ¢perator
Thie opsratar vas also the contrac-
in n~dditlon, he was the
inupeator vho adminivciorad the flinel fiight teotws,

ilean
Ra=

ting

.92
-85
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TABLE 2

INTERCORRELATICNS AMONG T?E TEST? (F GOCRDIRATION AND BILARBEI
= 3d

(8) (9) (19} f11) {12} (33) (24) (35, 26) (27, (18
ifferentinl Prees.
Both Handw

(error in ode) (8) == =.20 =.12 ~.02 ,04 -.26 =.06 -.03 -.09 -,19 ~.08

REPRODUSTION GF

POSTURES (9) e 39 =u31 4403 =.01 =029 432 W54 39 ~.09
Floger-to-ingsr  (.9) cn 013 =12 ~,04 =,22 =27 =423 .13 =.05
H“g;::ﬁtal Linear 44 "t 020 =01 28 =.0h =.21 =4l .20
Walk tc Line {12) ‘ == L1502 =lé =.1l ;.14 042
Hend Separaticn  {13) me 0Z =,16 o1& (15 .16
Step to ldne {14) wa (0] =06 = 08,03
ATARIAGTAR. () a9 a8
MEts ooszo)  06) - 29 a3
Knes Bend {17} ~ 02
Foot Span (18) ‘ | -

- LTS

1 The titles of the supposed teete cf balance appear im caplbals in this table.
Exoept where ctherwise indicated, 1he pooring is in terms of meen error by
linsar monsure.
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PABLRE B
INTERCORRELATIONS BETWEEW THR VARIOUS TESTS DR MEASURES
AND THE (RHRRAL APTIVUDR RATINGS (N = 31)2

T T
AT
. -

i,

L&
Ry

Toats or Hassure ) 5&3

A. Data from Quitaide Agoaslang

T et e
T g

Fy e

T
Y

1., Uedlcal Bxmminey's Sule-

& Pulse reslining. 05
. Pulse standing. 06
% Reolining B.P, (ayssolio)} «07
s Standing B.F, (systslia) K
T Sahneider Tudex 33
E 2. Medlosl Sxamiper's Jompoeite

i - ] Bat i.i:l.ge “16

3¢ Local Committen Rating et
Time of delectionc .36

B. OStandardized Toatg:

4, Ofis Self-Administering Tast
of Mental Ability. .11

5e Mimnesota Fapsr Formboara, +32

4, Bararsuter Porponality Inventory.

5 B~ =12
o B2-~8 .09
i B4=U =02
- 7. Strong Vooutional Intersat Blank,

2 Group I 218
A Group Il 203
SR Group ¥ -a26
L Group VIXX =18
iy Group IX .01
i Group X 14

5 2 Deonuee of the high iwtersorreleiions stiown in Tebls ], only the gsneral aptitude

" ratings are used, Correlations for the varioue parts of the balance and soordina=
tion toste dre shown separat ely ae wsll as for the tests as wholse. FPaw acores
#»° . were umed in the compuiations invelving standardized teoets,
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G. Tesis of Yoprdimation aml Yelsmepnt

8,

kD

10,

3,1;;

L

13,

4.

15.

7.

16,

Liflaraatinl Prepsors,
Pipht hand
Left hend
2%k nasde
Raproductise of Postures.
Foreard povensnt
Eashward pomamant
HMaglotrul povezont
Dexkral movement
Condbinad movsasny
Fingev=f{o-Finger Coovdlnation,
Fopepreferred hovd
Proferred haud

Gombinosd hands
Asde for somidiaed

Horisonmtel Lisesar Spuse,
¥on=praferred hend
Poofé#rrod hsad
Gombinad handa
A3, for aonblizad

¥plk v¢ lins,

Hend Saperatisr.
A,

atep to Line,

A,
and 16. Ataxiamecer.
Eyss open
Lyas alosed
Percsnt differeace
¥nez Band,
foot Spans

AD-

r,;{}§
o= “:a?
“gi}z

»13
00
02
24
+18

3%
“afa
"32?
wﬁgﬁ’

‘-q'li'
.30
vm;g}a

u”e3
"s.l?
=25
e
=14

213
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Test or Wommure
D. Perimetric Findinge
laft sys

Right oye
Both ayen

TARIE 4

B. Differentisl preasure.
[Right hsnd o left hand}

9. Repreivection of poatwrss.
Dextral ¢ Sinjetrsi movazent
Forward * faskward movenant

10. Finger-to-finger ccordimptiou,

Mon-prelerrad hund
Prefsrred hend

1l. FHorizontal linear epacs.

13, Hemd sspuration.
18. Yoot gpen.

- - -

TABIE 3 {oontipued)

A SAMPLING OF RELIARILITY COuFFICIAMIS~

Tnsor~
regtied

+#9

»38

oAb

. oAe
+T7

4551
5%
.28

(H » 31)

Sore
ractod
67

P4
Ao

<18
3

§:1)
88
uhé

3 These reliebilily cosfficisntn wers ccwputed by thy methed of aversge
-sorrelatlons moony the separsts trisiz fexvept whers obharvige noted )
and eorrected by the Suvarnap -frown Fropheay Formnla,




Exoept for vertain smbiguitles lsit by ihe omisslon of detailed de-
saripticens of the techniques of edwinleiretion and of scoring, the inter-

pretetions of Tables 1 4o 4 aru quite obvlouss

Ao

b,

IRTERPRETATIONS AND CONCLUSIONS

A asmpling of the reliabllities of tho teats of balence and soare
dination shows them %6 have falrly high reliabllities for this
type of mezmure.

Thoe genmraliy low Anteroorreled lons emong the various tesgts of
aocrdination and btaleanos indioate that thesa tests are rolatlwvely

indepsnden’ meansulrns.

The generally low valldity onsfflicient® for all tsste and proce~
dures suggesis thet they wers inadequate for diecriminating between
levelas of fiying splitude o3 neaguraed by the reling scale procedures -

used.

The low validlty coefflclsrts nay be accounted for in soveral ways:

L, The memsurss wuy not hsvs bean mpproprit:-ﬁ;e,'

‘2, The meszsures may have beea two imperfsct to serve the prasti-
cal objleolives conmldored, However, 1% ahould ba romembered
that some of the meesurea mppear to hevs lelrly ancoepbtabla
reliablilities,

3, Yt 4is very poesible that the crftzrion fur aptituda (flight
retings) was inadequate.

4. The howmogensity of the populetion usad (with regerd to flying
aptitude} wes toc groat 4o permit zignilloamt disorimination
by sithsr the aritsrlon or the festy evd provedurss smpleyed.

52 Tho sempls of studert pllobw mey kave 2esn Lo00 emnll.

5
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