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Dear Dr. Brimballc 

Attached 111 a. report entitled studiee of Predicton ot 
A;hiayement; 1n Lgrning to Fly. embodying the results or experiments aon­
clucted itulependenf.ly by John P. Foley, Jr., Thelma !iU:at, s. Lowell Kelly 
11114 A. P • .Johnson, !UlCi WUlill.!ll ll. Lepley. This report is submitted by 
the C-S.ttee on Selection and Tra:'.ning of Aircraft Pilots 111.th the rec• 
ommendati011 thllt it be included in the serioa of technical reports issuOll 
by the Dl'riaion of Resoaroh, Civil Aerone.utiea Mminiatrs.t:l.on. 

These experiments represttnt four of tho earliest oel•o-­
tion reeeerch studies spom,ored by the Ooroit-C.1H• on Selection and Tra.11:1:1.ng 
of Airornft Pilots. The mllthods and data. presented in -C.hese studies are 
of :lnt.erest, l!.oi. only in terms of the positliro results obtnined, but also 
in prennting the MC!l'U:re findings. Ths repon of negative i'indinga, 
help pl'ffent traitlese repffl:ition of e.x:perll!lental wort on tests and m&Ew-,:,,., .. 
lll'es \'lhioh haft already been tri&d oat an4 discttrdod 'because ot their u.n­
promising character. Tbe studios !lg!l.in emphasin the need tor extended 
research on criteria. of flight protiaienoy. 

MSVtba 

Cordially yours, 

1t)r-~ 
Morriss. Vitelee, Chairman 
OOl!l!llittee on Select.ion and 
'lTBin1ng ot Aircraft Pilots 
Ns.tiODal Resea.rcl\ Cotm.Oll 
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.i,:nITORIAL FOREWORD 

ln 1939 e.nd 1940, tho Coow.ttoo on Seleation and Truiniug of Airers.ft 
Pilots u,;.s i'irat faced with the problem of vslectine; a.nd claesifyins appli­
cants for flight training. lt sosmad well to include, 1n tho early phasos 
of the rosearvh progr=, exploratory studies of oxistin3 instruments poaceos­
b.g a ro,asona'bla der;ree of "taco validity." Such studies, therefore, were s&t 
up at eevei·al universities. 

Presented in th:l.s report are the results oi' four of thoso oxplon.tory in­
vooti,es.tions. These studies made use of a wide variety of the availablo phyai­
ologioal and psychological instrmnen~s rnth the hope thnt some of them would 
provo of predictive significo.nce in the solootion and training of pilots. 

Cortain linitotions muat bo noted in connootion wi',h these exporinonts: 
Tho tests wer<" e.dmir.istered 0 for the mo1a1t part, to "in--t.rain".ne;" students who 
alrendy had baon pro-selected on the ba3is of tho phyBiologiool and psycho­
loe;ioal sta..'l.darda represented in tho G.A • .J.. flight ph7aie!?!l eX!l.!llination. They 
were also sslsotod on tho basio or certain other criteria, sueh as gradoa 1 
class, intoro:n, etc., ootablishod by the local w.rl.varaitisa. The iiweetiza­
tione were conducted at dii'for,mt aaonters and on diff~rar.t populatfona. Tho 
results aro therefore not directly e:ni,:;arable oitt.or trO!ll experiment to experi­
oent or from thooo oxparim,:mta to studies 0'1 the pro:iont candidates for flight 
instrnction. Thi,; number of cases involvo<l i:l. the s',udies io not lures, limit­
ing the c1nclusiveness of the results. L!or,,ovor, the oritsria of i'11i:;bt per• 
foi-mauce 11nilablo at tho ti.ma of t:l!e~e invoatigat~.ons wore not atcmdare,bed 
or refined and are not compru-ablo to the crito1·u now o.nilablo. 

ln spits of theco limitatiorrn, these ::o!.udieo were productive in delineat• 
ing prorniaill8 areas or investigation whioh were i'i.rther exploited and have pro­
duced positin and helpful reJults desoribod in ~rious or tho earlier reports 
in this oeriea. The biographical inventory, usod oo E.ixtonsivoly in the aeloo­
tion of pilota, ie a good eF..mple or one poeitive outcome from an im.tial ex­
ploratory otudy. The studies a.loo sugcoated tho requiron:errt.s for more inten­
sive work in the fisld of criteria, and helped to prcduoo tho Ohio State Flight 
Inventory, the Purdue Rating Scale n.nd other davelopmem.s fol" inpro7ing ratings 
of flight performs.nee. 

Tho exploratory studios wora of value not only in produc:ir,g positive leads 
but &lao in indicating areas which appear~d to ofter littlo promise of fruitful 
outccmes for continued inY'Elstigation. The studies are published not only by 
reason of their positive findings, but bocausa they may also help invaatigatcra 
avoid tho repetition of' work which Ima already been done and net extended be• 
cause of its unprm:dsing character. 



CONI'EHI'S 

Fornord. • • • • • • • • • • • • • • • • • • • • • • • • • •• 
Page 

V 

lndu of Var:l.o.'bles l!l'fE111tigat•d in the Four Studios • • • • • ix 

s~ ·••11oO ♦ W•OoO•OCIGOeO•······• x1 

Piu-t 11 An Objeot:l:n Meo.sure ot l3ociily ste!l.d:l.1H,s11 in Relatio112 
to Fl.ight Per!ol"l!IQt1oe, by John P. Foley, ,Tr. • • • • l 

Iutroduct 1 on • . . ,D. • • ., • • c. • • • • • • • • .. • • • • 3 
A.pparatuu • • • .. • • • • • • .. • • • • " • ., • • • • • • • 3 
Procedwo • • . . • • • • . • . • ,. . • . . . • . • . . • .. 6 
Results • • . • . . . " . . • . . . a • • • .. • • • • • • • 9 
Summary and Oonclusiona. v ••••••• 5 • • • • • • • • 23 

Pnrt III Poraomlity-, lnta::-eet, l!.nd Attiti..de J:nvemorieia 
in the Selection ot l'Uot11, 'Ir/ Th11lma H~ • • • 

The Problftm • • • • • .. • .. "' • • o • • • • • • • • • • 

Comparison of Suoessai'ul 5t11dezrt I'iloto lllith Mormal. Con-
trol Reaords • • • • • . • . . • . • • • o • • • • • 

Special 3tudy or. Superior stud.em e • • • • • • • • • • 
Gorrelat:l.oa r.tudy of T<in studema1 i:lf Ona lnstru<Jl.~ ·wo 

wue Rat$d. 1r. Flyi11g Ability by the L!ethod of Paired-
Comparietona • " • • • • • • • • • • • • • • • • • • • 
~ mtd Conolusiou. ~ •.• ~ q o •••••••• 

Part Ills .Analyeis of Tast Do:l;a on 1938-1939 Furduo C.P.T. 

• • 
• • 

• • 
• • 

•• 
• • 

Studoms, by E. LowciJ.l K&Uy and A. P. J"ohr:111on •• 
Irrtrcd.uation • . • . . ci. • • • • • & " • • • • • Cl • .. • • 

Testa and lleasur•a llBOd •. ■ 0 ■ 0 0 • 0 • e O • 0 0 - 0 ■ 
The Criteria of Flyinf; Ability •• • •••••• • ••• • 
Rowlte .,. • • • • •• • • • • • ... " • • • • • 0 • • • • • • 

A. The rolia.bilftiea ot tha variGUiil teats ••••••• 
~. Int11rcorrelation6 of ·the vnrioua criteria ••• , •• 
i::. Correlation of teats and wm.i."lll"ee wi'.;h the 

critaria o • •••••• D •••• ~ •••••••• 
Discuaaion ot Findinge ~ o •••• 4 ••••••••••• 
Oonclueions •• •••••••• ~ •• • • • • • • • • • • • 
Appendix A1 Original Data •• ~ •••••• c • o ••• o 

Part IV1 '1'~3to of Kiir.eathct.ic: Seneithi.ty in the Selac-
t:lon or Piloto, by \1illi!Wi U" Lopley • • • • • • • • 

Introduction •. •. o • • ••• • • • •• • ••••••• 

The Subjeets ••• o • •••••••••• • • • ? • • ~. 
Procod:ures • • ~ • • • • . • • • • • • • • o ,. • • • • • o 
Re11ult11 •••• 
Imerpr~atione and Oonolueioru, 

• • • 0 • • • • • • • • • • 

•o~••Q•••••••• 

25 
27 

27 
29 

30 
57 

59 
61 
61 
66 
67 
67 
70 

12 
73 
75 
77 



.,, ,_-

13.!'1.i@Ao ~nd..nar'"a 8.t1.:tittg Q •• ,. • ~ ..... G •• e • o Iii ..... 

hlol lnstruat.n"'s 0...&r.,all Ri,.ting •••••••••••••••• 
ompoe:l.te rlatlng (Flight Rntii,g Index, Chio£ Inztructor, and 

OoA.tlAiil Bxeinin.~) "' • • " o t., • .. • • • • • ~ • • .. • .,. ,I) • • "'" • 

'l:!.~ Imtru.etor's Daily Ratings fr001 Stucl.artte' Log Bool:o •••• 
light !1,i,til'lg Index (Car.1posH0 lnstNctor' s lhting) • •• , • , , 

i('!ht Tain Scores tor Pilot Ceriificctea •...•.••••.. 
ti.dee in Navie;o:tion and l.lsteorology • • • • • • • • • • • • • • • 

ra.~hic Re.tine for Ger.,Jra1. Aptitude for A:lr'J,'lli't Oporo:l.ian 
lCbi8f Instructor) • ..., <I ,fl!J Q. •• 111 " a- .... Ii' 41 ........ 111o "' • "" "' 

'ro;phio Rating on 9 ,<li!pecte of' Fli.i;_j"lt Pff<rt'omanoe, • • • • • • • • 
1:tirad#Compm::!.eoa R!Ul1t ot Stu<i.ent .Piloto by Iru,tr11at.oru ••••• 
ass:•iltFail .. D • • <I) • ,;,, • • .. • • • .. • .,. ... 111 • • • .. • • • • ~ 
ting oi' ~n&ral Conf':!.,:i€inco in Student as a l'ilot Llade by 
Operator (Chief Instr-~otor) of Field •••• , •• , • , ••• 

;..v.t.inge of Lccn.l CODZlittao on SeleH.,""t.:.on "' ., " • o ~ • ~ ., • • e .. 

rt.inge of Relative Competence (Su;,er.icr ve. lnf~rior Pilots) •• 
imo in J\iro It 61 • ,t D • • • 0 • •• • • 6 -,. • • "' <II • "' • • • El 

fhysi2logical, and PsyilhoJ,ggioe.l tiyquro; 

.c.Jl:. Peycbological Z:iw.m.l.nation 
go O •••• M • 0 • 9 0 ~ ~. ~ • 9. ~ ~ •• 0 • a ••• G • 

ernrauter Pcroo1ality Inventory~ . . • ~ ..•.• ID~ •••• 
lood Pressure (Syet.olic, Standing, and P.eclii'.linc) •••••• , • 
oo lan 9 Te.('?t • • • e- • "' • • • • • • • • • • 111 

Eyes Closed • .. .,,. 'Ill • .. ,) • • • • • ,a, • • • 
Ataxiam.9:ter (Eyeo Open) • o • ..,, • • • (. • " • • • 11 • • • ,., • 

Ditterential Presaur~a (SqueozG) .. ~ ~ ••. ~ o •••• ~ 
Fingormto-Finger Coordina.tio~. ~ • ~ • ~ . - •• ,. • ~ •• ~ 
Foot Spe.n e e Cil I) • Qi 9 • e D • • O 'I" ._ e t. O 9 • e • Ill e e GI 

Hand 3eparationa Q ~ o o Q ••• ~ ~ ~ ~ •••• - •••• o 

Horiiontt,l Linear Gpn.oe • ,. • • • • .. "" .,.. .. • • • • o • • • 111 

Knes Bend • • .. .. .. .. ,. • .. e o ., OQ b ., " • • • t, • ... • ., o 

Rer,roduction of' 5tG.I1ci.inc and Loo..ulng Posturo.:i • • • • • • 
Step to Linet ~ .ti " • .. • • fl a • • • Ill .. • ~ • I' • • • ~ 
.ialk. to Lino ,9 .... " • • o • ... • o ., • .. "" ... .. • • a .,. • 

apth ~orception (Howo.rd-Dohlma.n Test) • ~ ~ ......... ~ . 
aii:~c,rit:r Test {Hl.llllber of Pins in Prop@r Hole) • . • . . • . . ' .• 
inger Dexterity Test ~ ... • o • ,. • e o • • q .. o • o o ~ • ~ 

aok-..ioolham ln\l..l:X " D c, ~ ¢ e 1111 e • e • 1' • e • • • ,.. C 1111 • C' 

Iea.rinr; Lo13s (Audiom.etric Test) ., • o • "' .. .. • .,. " .... e- .. • • 
eight ,. • • • o o ... • • • • • ... • ,., • ., • • It' i,. ... .. .,. .. • • • • .. 

Iun:mi-i.1admvorth Ternperuma.ut Sao.le • .q .. • ,, ~ ';ii ,. • ~, • • • .. e- • 

lun·t.er Tt1at or Soaial Atti tudss • o ., .. ... ~ • 'i -?- " -o "' • • • • • 

owa f'lacera.ent Test in !Jnthemnt ice • ... • .. -a • t, .. • l'J • .... .. • • • 
!edical 3xaminer'e Gompoaite Ra.ting ~ •• ~ 6 ••• o a ••• ~ ~ 
lizmasota Spatial Rel.Eltiona Boards (Four Fo:,n Boards) ••••• , 

III 
III 

III 
I,I1 
III 

I 
III 

IV 
IV 
II 

l 

III 
I 

I,II1IV 
IV 
IV 
1V 
u· 
IV 
IV 
I\' 
IV 
IV 
rv· 
lY 
IV 
IV 

Ill 
III 
III 
III 
III 

I 
Ill 

l,II 
Ill 

IV 
III 



.nkY,t.:;:Jt):'l 'J:1:-aoir,.g ·l..'~~t 
Ny,,~a~us ·reet 
Qti9 ~,,.lf-.ldPJ.in:l.sterJ.is11 

Hi[,:,J1:;, r E;~uninu t ~.on ... ... ... . . .. - . • .. .. .. ~ .. ~ .,, ~ .. 
Pt:ri.:©1rtric Test~ 1 • ,. ... ,. ~ • ~ .. .. • " , .. • ~ ~ 
Fereon:;.li.ty Rating {Uo:npo:::dt~ l:-:ttting b7 05.fi'erc.nt. I.ndi.vidual:1) ... 
?n,a~ey Im;~re!lt ,\tt:l.t:1d1.1s ·l'ast~ • • 
.?\,foe (Standing o.nd Raclin.bg) 
::u:;.~., Re.to Chango (Foll..o,nng l'.crto:t:l.nri) 
?-urdua PJ,e.eaomGn"t Te!:lt 1n Ent~l.ioh .. .. .. 
;i;.ai;tl.on 'ri!ll8( {I.t.~,1. Ch<;ice) , " , ••• 
ili;r<t!ti1m Tin:'3 (Simple u.,;110 ;\l'..G s~,,;,d), 
5ohnf.;idar Indox . .. ~ ., "' .. "' .. .. ,. 
Sohola.ot1c Ind.11-nt ~ .. .. .. ,., .. .. 111 .. 

3t.~udi1.1a9s 'l'est {I~od.ifi ed Stoel-~ ir,c;} 
Stereopaio (Tel!'lbinooula:c} , , • 

. . . 

. . 
• 

St:.-on5 Vc,co.tione.L I,1tin,,,st Ble,,r,k . • ,, 
'.i'el~binocular Te!lt.c (other) ~ ,, . .. _. , ~ • ~ ~· .. 
"Tensic•n1

~ ?.!eaauro (Tel'i~ion on ti-.,-:. Gti.:.:-:· D1.;ri.11c; le.tiding..:) ~ 
'J'\ire.e;.sa:r D9xt,eri ty 'l'eat .. • " .. .. ,, ~ "' .. ... ~ '" 
'ii tal Oapaci ty ,t- ,. "' ... " ,. ~ ~ ,.. .. ., "' • 

l'iabblameter Toat (Moaa,iroe of DudHy $i;;;e'.llnes") • 
';7eigh.t ., w • .., • a l' Q " • "' ., 

r111ip1,le 
·,l'hipple 

'l'app:!ni: ·res'!, 
·rr&ci11g 1'e,1t 

• 

• • 

.?-:,,r·'.": 
,- . -~-.-. 

,1 f _£ 

1_1,-;_ 

111.1.r 
'Ii.' 
Hl 

l, l'll 
11 

III 
1Il 
IJ.I 
Ill 
n:r 
III 
:nI 
III 

. 1,:n.1v 
1n 

I 
!II 
UI 

I 
l 

l:11 
III 



SUJiARt 

Ia the beg1nni.ng1 of' 11:nJ large ecaie researoh ;irogam 'IDldfll'talc:811 nth 
the nn to pNdict!Dg suocoaa or failure (or eGmpatenoe) ill euch a task •• 
flying, two problfl!IUI appn.r 1:alledhltely • Pat 1 there IINSt be a- 1118W 
ot fl'al1111.ti!lg the taek iteelf, 1•••• the cue of ail-craft pilots, Vlnholla 
muat be available bf 11hioh the •good• flyers can be distingu11lh<td !'Pam the 
"poor" onea. SacoP4ly, a batteey of tens or mea.lJIU"os umst be a1111emble4 
'llhich 'Will (with 11.11 high a dllp'ee of assurance as posaiblo) predict perfoJ"ll­
azioe on the taelr. 1 i.e., diatinguieh bnwo11111 thoce who do weU and thcao "!ho 
do poorly in leB.l'l11ng to fly. 

l>IU:'iug the early phase• ot research on pilot oeleaf.lon, mewiures al.reedy 
in aae tlf¥t' ne.J.uation .t'Ught performance were accepted u·o:r1terio11 acorea 
for the taall: of tlyiJ:lg. Such measures as imtruotor'a dey--to•day ratings ot 
the student pilots, imrp&ot.or'o ratini;I! of pertormanoe during 1'l.1ght tqts, IUl4 
"paeainc" or '"failing" in flight tmin111{1; mn.-e !IIIIOJlC the moat P.roTalat ones. 
'.l'o the e:dm that these measures are Ulle'table end tmstandu-d12:ed ~ pragns 
eimod nt aOOQrate pl"8d1ation of ultimate perfOl"ll!8llCO la aeriously handiClapped. 

Om of the firn stepa in an eJtploratory study in ths f'!.6ld of pilot 
aai..cstion is to choos• frGIII the existing teats tboae 'lllhich poaseso a h1gh 
4egr-N of "fe.011 'Validit1," 1.,e., tho1111 W'h:tch, on the tm.ia of' content or 
1llll.tnp, '"seem" to bear e. direc\·e.osocWion with tbe trust of flybg, -pvti­
omlarly '1111th the aapeot.11 being used tor evaluatillg the ta1k. '.l'hoae lnetrv.• 
ment11 are then 11ubJ&ated to exploratory uper1memntion to provide an Ht:I.• 
mo.te ot the deqee to 1¥hieh they will pre.ti.of. tlight perfonianoe. '.l'he pro• 
eedure is to -1.rd.aterr all or· the selected psy<ih~logicnl Md physiologioal 
teats to a group or fUgld; stlldents who are in tralrd.Dg at._ time or 11bo 
m-e Jv.et about to be!!,in thl>ir trciidng. Arter variOllB at;:,.gee of their tre.in• 
irie are ccmplet•d, it is then poasiblo to ~e their ratinca in tlight p•r­
fon:ance 'll'itb their aoores on the various tests to dflltel'llliml it there is I.DJ' 
41reot. ralationahip between the two "l'!ll"i11,bte1t. 

Suoh prellmina.ry im'astigatiou are usQa.lly umtertaten with llllllllll gi.•oape 
of 1111bjects and are apt to be loosely- designed ar poor~ CO!lt.rolled. Per these 
res.acme, de!'Wt11 conoluaione of'ten cannot be drawn. Suoh studies aene only 
as a qlliot moa.na ot sonhlg out tho mast promising teste 11.zid. menauree tor hr­
ther and more Hacting experimenta.l study or as a baei.8 ou -.!iieh to devise -
a.lld lll0l"8 applicable :uuitruments. 'l'he7 also prov1de expe~al data on e­
t!lit1 meaawee at flight peri'ormauoe, and may th1,1s auac;m more accurate bt1u1aa 
for the eval.uation of flight perfoJ'lll!Ulce iteelt. 

'.l'hts report pr1aont1.1 the reRlts ot folll" early ixr.vestigatioQ ot thie t7P, 
ape>:qored bf the COll!lld.tteo on Selection and Training or Aircraf't Pilots. These 
studiea are exploratory in ne.tlU'III. They nre \Uldertaken rith the Tin of '"111• 
uating eartain ot the e:i;1st1ng ph:,eioloe:l,oal am psycholoe:1-cal. tests in terms 
ot their assooi.ttion 'dth currant criterion mea,ru:res of flight peri'ormuce. 
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Various measures of flight perfonranca were used. in these studies, ln-­
cll2d1ngs (1) passing or failing 1n night training, (2) dnf-tO-daJ' ratinp 

· by flight instructors, (3) flight t8st ratinga by inapeotore, and (4) pa.ired• 
compe.rison re.d!:ir.gs or students town.rd t_he and of their trRinlng. 

Amoag the peyoholur,ical tests 1.'l!'estigated weroa (1) personalit1 ta.ts, 
(2) intelligence tests, (3) att!tudo:3 teats, (4) iutoreets inventories, (;) 
aoholnstic toats or indioe11 1 ate. 

The physiological meaaurss en.luated lnoJ. udo 1 (l) respiratory 1118astll'ea, 
(2) oardiovascular meuures, e~g., l1eart l'!lte, blood pressure, ate., (3) pby• 
aita"l titnees i11d1aes, (4) visGal anl auditary measures 1 {;) ovor-all medical 
ratings I e.lld { 6) such data as height. , we1glrt; , EIDd age. 

other varlet.ies of tests were also analysed in these stud1es, 1111111ely1 
(1) IIIBnsures or bodU:, eteadinoss and body sway, (2)"teneion,• (3) malWBl 
dexterity, (4) depth pei·ception, (5) reprodugt;ion of postures, (6) reaot1oa 
time, etc. 

Ro attempt is ma.'.lo 1n this sUlllllary to p;t"eso1nt all the tiadings o£ the 
four studies. General conclWJions can, howevsr, be brietly stated. The etudd 
ies almost unifanDly t'.8'i:10netrated that, in spite or "taoe Talidity1" the phy• 
aiological and ps,c:hologics.l t&1lts or measures studied had little or no rel.II.• 
tionship to tho to,sk of ny1ng, aa here evalutlted. It was not poasible to die• 
tinSuish btrtwoen the "g11od~ and the "bad" pilots, or the "pasaers" and the 
"fallers," en the majority or tlloae tauts. Pilot populations, h11U11Yer I were 
ahO'll!l to score differeutly on certain of the tests :t.'rcm groups.of students who 
ware not taking i'ligjlt training. It ithoul.4 b$ pointed out thnt oome of the 
peychologioal tests did sb!llf an a.pprooiable aosociation with one or the re.tines 
of flicbt oompetenca. Tho ueetulnes-a or this finding is limited, hOlll'ever 1 be• 
onuss of ths fact that these r~.tinr;s aro or qu.estioooble reliability and ml.i• 
dity. • 

,\llether, and perhaps the moet important. generalbation 'll'hich oould· be 
drawn from these studieo,wa.s that nona of the diff11rant me!U!U.res of £1.J.ght per• 
formanoe employed in these studies p:ro'Tided a satisfagt;ory estimate or sucoess 
1n flying. ;,b.at is needed, therefore, i,i a more intallflli•o atud:y of the criter• 
1a of flight cmnpetence. • 

As -• pointed out earlier in this s'llmJIIU'y, the genarali:r.a.tiono made on 
the be.ala or- these studies must be accepted with caution. First• because ot 
tho IJlllall number of individuals imolved in tl11o otudies, and svcondlv;, for the 
roaso11 that when J.nri,n- po,,ulations are asod an,! more refined measures ot rue,i-t 
performanoe itself are isolated it is poasible t.hat Jllally or the psycllol.(lgieal 
and physiologicnl touts investigated in those experimllnts will ahow a sigu­
tioant degree of association with thta criteriono 
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AN OB.lEO'l'IVE: iUi\.SU'alll OF BODILr STlli.DlH:US 
l.R BELNl.'IO!I TO FLIGH:r· PJ;&l'Oi."IUANCll!l 

IN?RODOCTION 

In a po,Pff by J. a • .T11!lk:I.Ju11 it Tl!ill pointell. oat too.t one ot thtt major 
areal!! of ret1ciaroh in a'll'intio11 was the inTe:Jtigation of tho payoh~.d.olog­
:lcnl respoMea of studm pi.lat:.. It 11ro.s the pqoee of thi11 ell:per:!.meni. i.o 
study one of the r<'e:,om1os falling in this area, m1Hly, tho bodily liltendi­
nesa ot etudeut pilota •. 

SpeeitiOl'l.lly-* this inwetigntion inoludod e.n a.mlysis of" tbe pre~ e.:nd. 
post.~night men11ves or bodily sto!l.dinesa of' a ropresenta.tive, i:::roup ot 10 
stud.em pilotci. 'l'ha data frcm thooe uporimc!'d; a -m,re analy:10d \'11th two nimt 
in Tina (l) to inTl'llstie;m.te the imloodiate inf'luonoe of nig!It, luoone upOll 
thu mue.sur")II of bodily Bteadinesi:;, and (2.) to rrt!Jdy the relatiomhip bol.Wlm:I 
bodily steadiMH Md (a) a criterion of f'lying GllOOCSlh (b) - obJoatiff i.'Sdox 
of "tension~• alld (o) &cOl"eti on lltruldard Pl!IYchologioal tests. 

AP't AJ\J\.'l'US 

Kcta1111Ns or bodily stoailneao were taken frwi the "Wabblllllllltor," IIUl\ iutr-q,.,. 
lllltnt de"Yeloplld by Mose an/1 Brollll1 2 for tlle purpose of llUll'.UJw:1.ng bodily Dttt!MlinlllH 

oa an indioation of ridini; oOl!li'orl. The appan,tus, a.a <lllllplQ1ed in this lltu<11, 
.:ionsiats of a plnti'orm, lS" x 12 3/4", on lihioh the anbjedi m.~ds. 'l'h• plat­
form re11ts UPQn a 011mral :rulo:r=, Md J.oee of ba.lance or lUIJ'li.-!lad.iMas 111 mou 
tired 'by the eictollli to which th<'I platform is movod or "wabbled" within a giN!t 
period of timE'i dnril:lc which the subject attempts to lteop it aa noarl:r lnol and 
balruicr.id ae pooe:!.blo. 'l.'t1ei plntfoi:'!ll Clf".n be lc,c:kad illto Ill Eitcrtiotary horisolltu 

lJ1mltim1, J,. G. Report at round table on seleil'tion 8l'.!d train!.~ of oi,,... 
iliati i2irpls.no pilots ( unpublitihed). lla.;ve-rr.1'. =al 1!13st:lng t li:ast ern Pe1~ 
oho logical Assoc., AtJ.ami,::i City• N, J, :,p.·il !:i • 1940. 

~a \iab'bllllil8ter w.11 origim:.Uy dovelopod 'by F. A. Mo,Je, ~ the Gewfr' 
Washington Univera:l:ty, and a. l'J. Brot1n, ;>irootor of Eng:1.nee l.ng la.b0ratC!l'i<Ssi 
Fireatono Tiro and Rubber Co. 1 Akron, Ohio, ulldor th-, em1p~.,es or th111 Ridii:ig 
Comton Subeommittes of tllo Resoore C=ittee ot the Soociety ot Al.lf;mob1le 
Engineering. Dr. l'. A,, Koos fUX"n111hod '!ill'-! Wabbltl!lleter used in thin investigation,. 

Anon. Review ot riding-qnalltb1:1 research. s., .• m. Jouroo.l, l'r:)l,28iNo, 5. 5'1"1<> 
Brown, R. W,, Uecu:mrin& rid:l.n,:,; qualit!:~<>s• li,,A.,Es J9)1£pal,,l931,2S,NoS~S7'1~5f-O., 

(b) ___ _ 

(o) ___ _ 

D,,-r,lopm0nt of tl,e, ;:ab'b.t~ax" toi- 111<11aoor:!.ng bodil:, 
ir~Oddir .. 1:u,11 tis ,rn indication of rirting cC1m.t'ort. s.A~G 
:I2!l.mJ., 1~31, 28, No. 5. $80•$81. 
furlh@r a;i;p;,rimcrtnl vcr.l: llith the nO'ill' IVabbllllllllt.ff. 
s,A,E. JgvrnaJ., i931, 29, No. 3, 243=246. 
~ rili:l:ng,,,,e,;.t!tl'ul."t resesroh i.D.rtMmiOntll and Wabblae-ttr 
applic.."1t:1onr." ~• 1,32 9 29 1 No,. 4 9 182~184,. 



pr;ei.tion bororo and at 'l;h,1 t"r:.a:1.,-,,::t:tou of ·i;h'-t tosi period by means ot tw 
bre,,lr.e11 aru1lpulated by the ex:;,ar5;,,,m~"r" 'file f'ollcrlng chn.raotarilrl;:l.ca and 
ndire.r.ta~as ot the profcl,mt WeJ,b1 ,,.-,,m:,,:r ~!'IV be me'3ti<mod• 

.!~ i.:tri.:,:.i:J.-.. i.:r-'.": :: .. :1x:t,··: \~ _ ... ~,.i ,e,:.: .. ,~1_·•·tti -.,, ·:.i.::.:·F-1~ Ly .J, lavo.r- 3.rre.ngf)-· 
~1.•1;•r.::t ~ tho rnc~.91,;_t.r·.!,a of :.r;~· p:; ·:tl\::·.i.·;,J .:: .r:._; :--9:"",·',.\•tl,s..-..:. i's'.Othe;.nleally und t:i.UtOI~at.in 

~-;,.,lly on ~wo Voe d$;.~ :;c' ·-cni; :H·~ - 11.hi• 1, 1 ~; t.;. .. 1.)..c~:-?~ ... ~ t.h'.:~ 011.mitfl.tsi, ttio n~oe"ai·~1 
fe'f' ,,1(~••"i:1•·i~;~i -c-Jn-J'°'ct:ton:z. ,:1.L' f(,~ :;' 1 r "tl.' .. 1..:-·1 • t·J..,,; n-e-c~t.tJo.ry i.n some of tt~ 
1.i:.. i.itl•:H· d.n~. 0nr1.:lar- ,m..;J hi"' 'L1:. 

2 ~ --,;?i~ 11!'1.C!r\.r·., :tr· ~l'j,3_n!:, ';t:_a';~ ril.2. •. l· j -~·(. -•·,tr;-,-:~·".1tn 1<;r~C.e ,.,~-h~n th{; su.bjeot 
at,.nd~ on the ;y}a:tfotrn-, ·:,,r,er;~ poir.J:,id .:,•:.:;.:> ·tl.'11.tt tP'J '!)t i.na ea:rliE:ir :aneh:'tnoe 
~~~;;e lHl.3-&d ou t:·F; n.JJ ... ox•,,~r,ona p1--ix~o:1.1Jl•) t>•'J i'-:H.~orr.i r.t mbbla b~lri.g .oaximum 
:f' eu!'f:1rJient tu ~~s,~v:r,1 t;.·~ atl.~ Dlffo.-:e:l\.:~J": .id r·~cl)rdt111 t:Je-r-efora, ooc1"':rrad 
o . .r,ly with d.ifff.'irerioeis L'! t;f1.;1 i:'itl-nlis.!"$ (.if 1w.t;ole:1, In t~~e preaont. inatrunmnt, 
ho\.."7e-1tJr, the Q;w.c1.; rftco.cd.lr.~ c1.n.1r1t cte,pc1,:r: v,r,o.r~ thti ext.01~t cf t;1a wabbla. 
AlJ. :.G.Ol'{,raant~ aro r ~cor•;-L: d ~1c .::D:r(U.11~~ t-, t,,x,/,;, 1.~1~·~ ~ • 

:1.- CompL-:..Ct~ne-aa • ·,~!1':3 ih-st.t..:._•.t!·Jr.', :~-~ ti~rl'~ ~r-.D.A.11, w~!;.itiG ful· uase of 6hip-= 
''._•~L,~ 1:i.n:. tr:J,Xi.(•l_;{:;-te.t:10[~:; ¢.r.ld la _p:.n•~r._:..11~~. It L:i s~lr•~·~'}ont.u.lnad, th~re being 
JlJ ti .. -;'t,l.'t\llif.lOUS f;;::tt{9;t",loz,. ?l" (it~~-::,1" -~·i:ui.;:·; .... ,€1'~'~ n-:1::r.a~::icaxy, 

6.. l t l.fl not infl 1~t}nr.,i;,d by t1:;;,11-,.,.:rr~tu:.,"'b oh0,.r:r;.,:11~, or by oth@r oxt.raneo·~o 
B~vi.ronment~J. r~ict•.'l.re'} f .. faa~ poin~c 01.1t 1',hat lack cf ·~hio quality weu, a dis·· 
t~.n.ot dioadve.ntag~ in •'!lr..m~ of th;13 EHi:."lit➔ f."' i~~vhi.n.rH3, 1'5fJ.:':.toietlly iu the oil-
1--11~,p J. !1.fl typo ,, 

Thea Wabb!amot~r- wns dav!~ed i'.la e..1n o1Jjl'.lctl-.;q rtO~ttVJrn c,f h1;di.ly eteadi­
r,~;;e and rat5.f;ue which s,mul.d be .rali~.';:,le, arid fra9 from iz:illj.:,ot,ive ar:ror, 
In:i.tia.l. s.ttemr,t1< ta obtu:l.ci fatigue r,,-n,irre~ tended to 1:,,. ~onfinod to the 
k!'\011<n phys1ologi cal tosto of fatigu,,, Df theoe I the ca.r:ion~dioxida combii,~ 
ing pow,r of th., blood e.pper.1•Gd to ·be moat e.courc.te, o.l·thot:gb l.t wae tLban· 
doned beoe.uae of tho larga aac,ple (5-·10 oc,) or blood r<'qLdred. After much 
ec1..;<l>'imontal l!l''ir'<, r~ce~ cmi.cludod that bodily 1msteadinsn Wt\o an excellent 
oritorlon of f,1tigue, Pr<lli!ll:l.nnry il'.iV!H;t1gs.·t1on11 indioatod tha~ ab1ple 
t.,ote, ,;·Jch ao of ey;,~hand coordination, 4 ·Jilsre une:itisfactory • since !atigu& 
t,)'!d&d to low"r the stGadineH of th-, body ;;;s a unit. Lt ,.me thus felt 
t.:Ciat 11' the ei'i'~et of fatigue Whm to be m,3a11ured i:r!lm only one portion 

4A."l exrunple .Ji' ou.cl1 an o:ttempt -to r;,~~;}Ur~ titeaJ.ineae le f ..:.~n1. i:n 3w,:.;.,,:., 
.' .. and Bl'&ndunburg, G,C. 'l'he eta!ldin0ss oot.er and ite una in n prelimirmry 
i.e1v~atii',atlon cf riding qualities, _S,.:l'l.E. Journal, 1931,·28, 11~, 5, ,;,82,5():j, 



1 
J 

o! tho bmly, it 11hould be from tn'-' log~,5 r:11io lod to the ~;;;C1caption or 
the wab:>leraeter, a?J inatr1ment '-'l''"'' .vhich th1< cubject eta.nds, r.nd which 
r<>oorde in t,ao pl"-1'1"9 thG ability oi' a per'acn t" waintain porfoct vortic,.1 
equilibr-iUll.lo .Ei,1:rly c.r.1d~lc.; neceieaitB.tod the applivat1.on o! a. ,d.~tJcil <;o ~;h~ 
cha.rt.ad record en a graph:l.c r<1-Jc::0rdiua; ~u.chino; anothcr- 11 the no11& .. _pumf,lng"· 
vs.~i-,ty, if~a ef.:..;..,_-'Jid in tern•3 of t,to at]~•.2-n~; cf oil pu.,"r(?od" TLe pro3ent ai·d 
m,:-3t A."c~i.;;n.i-,;, 1niJtr.iJ..r,,9nt :reci:.n•d.i Q.l'.:b,0.gicT.lly:,. nnd ~1at1 nl,;;;, 'roei()r.;. d.t:11'.al;.;:;-,21::l 1·.nt,..-, 

d rel~t1.v-ei1y co!i'J.f'3.0tj F.cc,.i.rSi.t-o fo:..in" 

Tha ffll.bblo;,s,te.:- ha~ b>3"n pc~·'il ,·,:,.aJ.:, ue~:\ 't)'. l!o,n in 11 ,i-~rio~ of rot1.I 
f;!i'ats ·with aut .. :n;aa'::dlo p;:.c.iJ::u:1.gorl!'iri Ee 1.'"eporta progr~a.aiv':JI ir:~r~aa-e :ln 
W'ihol,,weter 3G<lC-'O cr1 J.ong-dl.r.tc:m,c trlp~, th<J incrani@ bearing: a poui ti v-, 
1~a1e.tionship to dii:tc.r,~~ tra. 7,•i!<~,l~d. ln::1; v~s·ying wlt'h differine; conditianu 
of the ;-aad l'lnd oth!jr ,N>TO ox.t:i:·~w.11.,11.1(!!' d:.riv:!i.ng oondi·i;icn.~~ 

'(he only p,,~riou.J e.p~liJ;,:,_t:f.un of ,,,c.1"1bll"J~ie.t-l'!r }cctt!I ·to !.trpl™ .t~.J.S.h.:tl 
·i1.~~ w·ld:, by tioe,,J 1~ th& Ze!i!.m6:"' :;;,nd e.v:turrn,1 of l93lq t,'ith th~ C'A)perf::.tion 
of the Ludin~on Lince, 9 11abble;n.oter te~ta vr~.,:.-"G wad~ c,n an UtH'a-ported 
r.umber of sirlia<1 pilots E'.lld pc.1>Mr.gers b:,fore and after flio;l-:ta of :r,or,; 
·1;hun 200 mi lee betw~tin Nswsrk, N., J., antl ,7unhingtcn, D .. c. !,1;,}~0 r~pol'tt~ 
that "the pilots teated eho.-e<i o.r, avero.g& increa~o cf ,iz;t in :J!'a.bble"'"t"r 
re>~ord after the flight, t'1~ b'.l~t ir,crcaac oho,m by ,,_,.,y pl.lot t .. t~d be·'.r<'. 
H,,', and the greate~t, 73%. 'rh-, pc,~s,rne;i,rs testo~, cr,o,:od an ""~"'-'5" in•· 
~reM·• of 77'.f., th~ l1>Mt boing 2+;,(, a,,:l. t,,., gr~J&hot, 161f,, .. .,c.I'ilota, "'-· 
a p;i"oup, etcn,e-d a co:neidtn~ably m.oI·ta et'!i~:::'.,y 110::·=.i~l or boforo~r1: gi-i.t re.r.::o.':"•·.::: 
on. tho wabblomeit.,ar ~he.n did pt?-f.!B~ngrors.. Th~ paasll~[.;a~a ehowt"";. ·1. mui.~h hi;.-;\:c­
o,' 11orc<1ntag<1 of 1ncreaa" in ,rabol" --.fi;cr tr:" flir;ht than dici :;h~ pile>tc .. 
ThtJ inet'"!ltle.e in Y-J~bblf!rrcat2:-- &aad:b.J,Sm f.-Jr the f-C,'J!!i~>ngor,:, l3 ~o·~J.\,':·1ut gr'EHtJe,r 

th,in i,s the incroa~ai for an f!qual di£it&,n.ct,i ~1~v"!;~rd. by v~u~l u: . .;.~:;e of tr,r~· t1J .. 

'thic doea not hold tiru", how~s!lr, fr. -chso ca.~8 cf pU,;>,s. TM.~ r,h;ht ~ug,:1>e.·c 
a. fn~·tor of' intportan-o:c i:i JH•ujucL1&; i.:n~-t.:rn.d-'1.n~o~ a..f'·t~;: airrJi::n, .""4 idini;~ ct::.:.~" 
th@.n fe:tlguo rrvrn vibn.,tio.n a:1d lcvk c ~ ff!J•:n.:thnefi i~ :,4;iJ:.r-f}:tJ .~,n of tr:,!} 
11la.m,, which is abe:ant in tl~o p1h~i.:, a-,c-;1'et:-;~.is,d to f].j~:,'fl;:r; thr_,:,';: 51~, & fac 1 ~;,',: 

nkin to 'atr~eicknest< 0 0 •10 

5Brovn, R.,w .. , 21::--.il:~ 11 !le- 5}9_, 

6,"fhe W.abbl~~1s~t.::ir, origin.'.'..11y r:..1£,d:'."J i1 :t ti;i,; f'ic.-ao1 .. r. P:s:.fm.r15c{:,•,.-: . ...-:i- :7o"', R;.~q;·k,1 'il 1. 

N;J-Y{',,i 'iRA.IS ma;.1.u.f&(f~u,r~i;;'~ by T>w lc1~:!·i.--;,ul lH\J~~"\U:,~nt Cf,q. ot 'l':\~r1:;tng,t0n.t 

Biaosoi D\,A,., ~cit$" \c) .. '2!1i.;, ;,5J .. te. a.r·a 3.;",nfar~tqS::.;oly ,; .. ~~. :;sei;,or~6J :L·c, 
full in tho 'Jrig!nal o.ri'"f.:::1~ ~ tl~<;t prbeent 1·t1~i-~r~o l:::, ~onplot;e ·;1 1 .. t~ ref!::'i.ii: ·_ i,_ 

publiahsd 8.Ccounte of the uaJ or t.h0 wat:1Jr.miJt'3r ln a:tr:_JJ.ano ;1:,a;fil"~:.-troh '.i.:ti ,- ; 19/: 



,;( 1.·l 'I':!,.. ·.; ( i,C' ,::',:,·,"1-~ .!f 
;...~)·,;:•,~ :;,£' tr~~vJl, 

··,,\~~) T{c":i..t:~e ,,.': c-:~·d:L-tiot' of 9.t't,F's.e b-rfcn.'<1 f'li~}r;,,i for ei1;.amplt;t, if 
(1 r,ilotp ,;:ht•~•!l rio1'£;k_'l.l r·ti.::c,~_~J. ii e.1:.otlt a 20 roa.ding or the. 
w:;.tble!!S~t.<1z-, ~ho,r~ a re,.U,~g of 35, hh fitnoee for flight 
C-11 th~.t pu.:-1,lci1lar day aY~ould bu Ct'.:rr;i:futly checkedq 

·' {3) T<11£-~ing of r~oi-uiti, fc,i- ,wi"t!on trc.inl.ng, after o. study has 
bi:.~en maJs ol tho correl'3l.tlon betweititn r.:t,i:;.acanee51 a.o meaoured 
;;, the w~tbbmo_♦.er an:! good flyiqi;.," 

I~ .;:~1~1 bo noted that thcu,11 cu(~goviticn.fl e..re ,.ttr,,ctly in line: rlth the 
pi-~~ent ln~H,stl.gatiunQ 

Y.t ~houh\ ,,., emphs.r.Ix<id tb"-t although ilo~s oont,ir.de that tho prescmt 
';.r,~tr•,1,na;TI; ie di;cactly a me,,,~ure or bodily ctsadine,rn and indireotly a.n 
l :·_-;, c ,. tlo n of fai:!.t";ue, oon~ide;·o.bl<1 oa ut.ian 5h ould bo cx1tr-Ci1'ed in such 
L••. :_•q,;-ets.tion~.. It ie highly p,:obable that othl'r faotore, euah aa ·th" 
,ui>je<:t 'a wUllngnoee to coopera:i:e (i ,o., to maintain e.e nearly perfeot 
ho'"'"'"" as poasl_ble) e,n-tsr i.n to i!lfluence tho actual wabblcmeter •core. 
it a:Oould -oe oropl;adHd, ho;,o,re•r, that the diagnostio and prognostic 
·~"-'·• ,, ,:,f th<> ,rabbl<>mcter S.1\1 a teat of flying "-Ptitud<> 1e in no way impo.it·ed 
;,;; Lt~ compleJtity of mullh contdbuting fact.ors, sir.co tho validHy of the 
t>1$t.-ument. fer thie purpoa, is c"t,mnincd aol<!!ly by th" extent to .vhl.ch it 
ogcr,,,,.tos dth o.n independent cr5-ted.,,:1. of fl-y1.ng ability, 

PRGGEDUflE 12 

The <:1xe.ct prooedurs" t'ollose<! in t<:li ng t:10 •,r0bbl<,01~t<>r r'ecord11 may 
"" ~vmmarized under tho follow,J.ng 01,tline headinga 1 

l. f.9113u:rJL!!J\..:lllUJl!L'<.l""'!l.!ll1• In a pr.,lirt.inary a~rioe or e;.perimental 
~ees,,i,;nD (prior to tho fir-at i~.~tructkn fli~•q, tho subjeot ·.raa 1.n~ti·uct.sd 
r, 6,.r,iing the poei tion t,<> be tak<>n on t'.1<0 ir.~trumernt. He IO'ao aakod to atnnd 
"l':ight and ln ll. ;'laturo.l and rah.xed poature, NHh foot placed aymotriolllly 
01.. "Ji th-.i:r foot.=r•:;t!·~ as !"ar f:H"Rard ae yoernible, .vith tooe fluah ·xith the 
1\-on~ of the plF1tfono, He WC!.S a6ked to fix'l.te tho horizon at .,11 time,s, and 
"'"' :cnetruct"d to ~every effcrt to~'l!l.!.· fat all time:,. 

2. ~hod_~!/.;'dion of timing. All record~ ware tlmed ,1ith " etop .. 
wc>tch which wa0 ~tarted by the e,xperimenter at the moment he released the • 
cnJ,c~ ·rhi,,h had p:reviou~ly immobilhod the pls.tform.. At ihe and of " l-minute 
trnt period ,:u t1,e bra~e levera wore cl'>~od, 

ll'l'hia l•~• test period, aa in the oase ot other aispecta ot the pro~ 
codure, 1a euggested by llooa, F,A., ,a."08 eit49 (bh 

13rbe data tor this Btlldf were oollaoted nu4 roeordad by llr. J 0 T. Wilson 
arrn!st!Ult in paychology, to Gewge liaohington U~vorsitJ (DOIi' Lt. J.g., 05111.). 



3. ~i•·e of~~- Durlr,.c e:1c;, t1o1et proper, an effort; no llll'W,& 
to prevent u:t conven,ation -,1-r,h tho t11>LJaot or rlth o~lrnre .:.lose ·to the 
e·.wJeot. An attC!l!!pt wa11 also !ll!lt'.a to f'e.oe- the aubJec:t in 11110h a dii:-action 
that peopJ.e and othe,;· <•t>j~ote would nllt be movln;; lllbout in his vi•ua.l fi,. .l<i. 

4. 'l.'imea of te<1Ji.• The ll.r":::,f'ligh1; tel!!!, 111!1.B made jull't pri0-r to ~he 
studer.t 'a eut<111·ing thto plane, and at a ;Jlac0 out!ldll or the propeller etr&-. 
The poat-fligrrt; t.!!i\ was wade as aoi,n «11 tile studou·~ had left the plane. 
In fact an effort wa11 made to pr,3vem; h:cm from leQ'filll,'l; tlle plsn~ until time 
for hill teat. Th8 e.ame prooedur" Tad f<lllowed, as .ieul7 u po11sible 9 b1 
teeting the instructor before and aft.er his first daily fligt..t. 

,. Reoording of dlll.'f:!!;c Before eaoh test period, the wabblelll8'ter read­
ings on both counters ·.vere recorderd. Tho11e ,70re eubtrw:ted from the ti,1al 
niadinge follo,dng tligh·t, the di:i:'ference indicating the ine:~eaae or d&­
creaee iu wabble following flight. All readings wore rscorded on a spe,oial 
Data Sheet (see Figure l) a■ 11001~ aa possible, and the r01111Linder ot the 
11hset was filled out iu full f'rom tho f;tudont P:l.lot Log Book. 

There are a uUlllher of w.rial>les .vh.l.ch muat be coneiderod and controllscl 
in securing data on ths \'Jll.bbleme·!;ei .. or ,d.llli.lar instrument. Among these &:re 
such fact•,ra ,.a diurnal T&riation, ein differenoeoe, sg,, difforance11, tho 
effect of wight• tbs effect of heii;nt, and prnettca effects. Since the 
readings on each of' the eubjeota p,,.rticipaC.ng in ·thi!!< stud) were takl!n r.t 
TsriOWI times of ·tha da1 CT~r a period of 3-4 mc,ntb111 0 diurno.l f'aotor:, a.re 
effectively elimill!lted. Oat~ on tbie group ot 9 lr.'lle and l fe1lll!l.le subJ~ctu 
were treated separately, tefor,, combiutng, so tt.nt p011eible ne: differences 
in wabble!Dllter performance would not mek the actual results. The ui,e of 
pooled data, in II!> far as the proaent. group of 10 11ub,j11ot11 may be censideNd 
ropreaent,ative or tha totn.1 C.A,J .• ool!dgo population, wuld ,i.doquately tuo 
into consideration fJF1' possible effocte di.Isl to a.ge, weight., or heigbto 
Since none or the eubjffts had been tested on tho -bbl81'1Ster before, and 
oince all had oompl .. tod th.; sSJIIB ir,rounr:1 c0ur159 and nN Just beginning 
flight instruction, practice efi'eots in plJrfcl'IU!lnoe on the instr\llllent would 
be approximately eq1.1al in the oaee of all subjeota, rn taot, 11ore the 
wabblemeter· to p?<IVe uneful in pilot eeleotion, sul'h praetiee ei'f'eots would 
be an intrinaio pa.rt of the e.otw,.l da.t11. if the lat ~er were to be taken over 
a period of time, and cousequentl.J should !lot be eli.cinated axcept with 
rupeot to their dif1'erenti11l open.·ticn'" 

As indicated abow, t,he wabblsmater db.ta oonei sted of pn,-tlight and 
post-flight records as vell as diffor"'nces (incruaae r,r decrea:110 in •.s,abble) 
for each stuuont during Stages A, B, and C ot tli!!iit training. ,Vabblem,;,ter 
data were also obtained on 16 flights l!Bde by thf.> inatruotor. The all!Owit 
or time spent in the '!Lir on e,.en flight 71&1 aleo recorded. !1'1 addition to 
the -bblemeter records, th'.l following data -aere obts.inad for interpretive 
and evaluative purpo11eu 

l. fh)"shal data. llatf!. 111200 11'.a ,rn:x, ne~.ght, wc>igirli, and age were 
obtained from the Gtudent PiJ.ot Log Book. 
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( 
2. "'l'en11io!1.:'....9:at11.. 13 TJ:,,iae da ,a, in<::tc,,ting "exoossive landin:,; teni;fo.,," 

were eecurod by tl&ll.11!1 of ·the Frl.u Flight Ane.lyzGr, Tha fttension inde~," i'ul"­
niehed by 1);,:,, A,G. '/B.ll.iama as the reaul.t <>f his reeeareh on "exceaaive land~ 
ing tension," rns ,\,,i'inod ::.B "tension on !;!10 etiek at landinr; resulting i11 a 
doflection of ·the ,·,,c,;:,rdin;; psn on the FJ.i·,ht Analyzer greater than 0.2 of ,rn 
inch." 

3,. !."syoho".oz!_o.g.l teet data, 14 'i.'h-,se Gata rmro fu,••1i9hed by Dr, Thelma 
Hunt, Scoroe on tha following teats w,s,e ,·.,co,·ded1 Pressey Int6r0Gt-Attit•1da 
Tests, Hun+.or-'l'fl,;t of Soei$.l Attitudes, :e:o:rnreuter P~r0on<1,lit.y Inventory, and 
the Stronr.; Voea~ional Interest Blank, 

4, Q.ri~!A~• 'fin oriterion datsJ. ,.ll:nployed in thi~ study were1 
(a) mM.n of tho .'light inatruotor'0 da:!.ly rn-U.ne;s from th& S·tudsnt Pilot 
Log Boak, (t,) pa:l.red~comp'.l.rieon r1ll-nk of tho 10 student pilots l,y the instrul!• 
tor near the e.;m.cletion of flight tra:!.m.ns;, e.nd (o) flight tost Morea for 
pilot ~e:rtifi~ntee, 

The pre11ent :;roup of 10 eubjecto, 9 walo e.nd l foms.le, ran;a in a~e 
from 19 to 2'.i, rith a. filoan 113a of 20,5 an&. s.D, of 1.1;9 (sea T0,hl.;i 6). The 
mean height ie 5' 10,ztt, wlth S,D, of 1,7,; and the rw>an weight ie 155.6 
11:>e., with $.D • .:,f 13.77_ The solo fem!'ill<J r.rc.bjoct falle well within the 
111!1.le ra~e in t\11 phyeical moasui•oe. In general, the physical data 'llOUld 
eeem to indicate that tho subjects are ty,,iool of the '-'.eual atu,lent popula$ 
tion, It ehould be 1:1m.plw.eizad at th3 o,rt,ot th!l.t tho preeent :3Nup ia too 
small to juztii'y dstailed statistical treetr;iant of t::.o dnt&, The present 
study Dhould be considered primarily ... ~ e~ploratory and prelitrlnary; data 
ou additional caeo-, >1.ro nee.ded bofors c,mo). u~i ye Z"deults can bo aocertained, 

In Tables 1"3 :l.nolu;;i"e will be found the we.bbb11irter and tsnsion de.ta, 
together with the in~truoto~·s ratil'l,!;a, on each of the 10 subjocta for 
Stages A.!l, and C of fligh'; troini.ng, reo,ioothely, !n the oui,a of each 
subject, th(, t100.n 'Naoblemeter reeord11 1'.1n ,, L~1m reported i'cr pre-fliw,t 
and poet-i'li:;ht raad:!.rtP;s, ,,s ll'etl a11 for. the difi'are:100 (i.ncreas0 or de• 
crease) in '<labblei i'ullowi.ng fli::;hL Suoh ,Jifferonceo are furthor broken 
down into those obt3:l.ned cr5.th, flie;hts o~· lcs:l tlm.n 45 '' and tho as !allowing: 

13the uriter b indebt2d tc, Dr·. A,G, willia.LIB, :lep1.r·toant of Psychology, 
Univorsity of U,,rylo.nd, for me.kln<c the5e data availa",le,, 'for further dotail.e 
regarding the> taneion index, aa .. :lil.lio.'ll3, A.Oo,Aut,mntic rocordinil of' m11r,;o~:::r. 
t.eno1i.011 dl.!rin,, f!1.?J-~lJ:roe;reee r.!w.o•·t 1 0t-1:;";ombe!,_ 12 1940) \'Jaehin~on, D,C', rc 

N.R.C, CommittEsfl on 5al.eotfon ~.11d 1'.n:inir.('; of AJ.rcrat't Pilots, Soptamber, l')t.O. 
(Oopy in Col!llll.itto~ fih6,) 

l?rhe write;:- is ic.debtod t ,, Dr. Thel.rna :lunt, De;pari,mont of f'sycholo13Y, 
The Geori:;o ;Jashin[!'tvn U11i vi,rni ty, .to,· ro:.ud.n:I 1,lwss dat.a availa'o lo, For fl!1·thar 
data:1.15 ro3,,rd:!.n~ the p,;yce,,Jo~io'll tt0a<; r,w·J.tt~, 1Ne Part :U of this repor·t, 
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'.\:ABLE 2 - l7ATIBLE:1ETER DATA» 'l'ENSION DATA, AND TI!STRJ:;C'.l'OR•S DAILY RA'l'IUGS (IN LOO BOOK) 
0k' 10 S'l'llDEl,'l' PIUlTS IN STAGE B OF FLIGllT TRAI!IIOO 
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TABLE 5 ~ l"'.ABBLE1'7ETER DATA, 'l'El/SION DATA, AND UiSTRUCTUR'S DAILY J>.A'f!NGS (IN LOG BOOK) · 
ON 10 STUDENT PILOTS IN E_!P.GE C OF FLJ.GllT TUII.IrITNG 

., 
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t'' t •:iJ~ r ,•: ::• :, 11.>t~ ~:-~.',, ~ t".:~ht.::" long 
J! ,,.":H.c)· -G•) ';i: Yli. -hl -t:v-7"''fiti' -~•;· z:·thJ' of 

~_ •• ~ !\.f_,i::4 r,;~·0ei,c-,•;·.1~~~t t,~hlee 
~.,or::~ ,·.!..' iL: ;:_,.;;,,,~'v/)'..' -:.i' \af~":bl1•.:_, . ,~c ... .,;rd~:t.:t o:ri tho ttiO )i)llntern 

d~~i""'i ~ :: ,J:m :- J~~uio f ~ :• J}:J7.'1':s•iv 

!·\ "#"~ .. !.'. ,_,JJ 1. 1.li-:J·:1', ~~1:./~ :.:·~r-~ nl,J ';;6.,!.r i:L,.!l1•~---J~ill. ;;.tlff-,,,.."'a:.si•JS i" both 
pni-flit,ht !IUl•! ;::,c,~'t-fHti·, •:1n:,,,1is,u;ter ;•;,,::ni:·d~ l.n all. thre1;1 ate.e;e,s of i'l!.,t.t 
~r,-tir.iJi ;" ·J·ta,) a~.u:::& ~:-,diviJ·.,r.1 ::.t1t"~t wlH.:-,~;s n-~-ii~!iirlerablo v:...rh>.bilit;y from 
f11it,t to f!i;!h~: 1·,Jt:Jc:.1,~1 "!]it-, t-tt·.r~.ppi 1·,.3 tn :r,;.a1Je~ ri~om \J!'!a i,ubjaet to 
anotbsr i,i; r,;,t 11>:t~l'l::,itu., ::n t-,ot, ;,!·•,:; ;;,1:c,j<.~t?. ll.l)zt:::' tho t!l'o sixtr,~m.sti, 
~''"'" :Ju1;j;;~t,, J. en,i l "'' il,n:yc,re) ·,,;_,;·n t>u:i~•lsta 10 e.nd 'I, !!how li¾tlo or 
li.C· .,\f1t'la.p:1i::,;~ !.!! F,":;.~'tt<: ... of 1.,ablilmaF::'.'.;,1• (ht:Jl"J$;)¼ This t'Osult is aleo &pw 
:s,::..r-ent in t't<?: <,.:,K,b:iti'-7-1 •J:i·',t, -fo-e- ar(. -~ht"'.:;r. t,t~:r;.:n1 ot~ ~ .. :rainin~j preoonted 
:\11 T'!!hle 5 » t-1,'.:iht.1t1,:~r tL::t o':''·:tt~1:-:i.p~:1tr~z nf 'l :;.:li'fiti~,s.l .,"t.'U:~~!.HJ itt naturally 
gr1;te;ti-:,:, in th A} Ca,'.$i.:) ;.;Jtn.3 ·to :iLC u••r<,,o• (1, 1:fll'.)fJJ.t' (.,f f'')&dir.F;e for ea~h a1lbject\l 

::~f'l.\JJ)OtY',;,~'~Cn ,;:r 1J 11C•l>;t:, 1.,,.3 ·;,:,i.1·1, I'.!''f'S;,,J. r,!::.::.t :.r:. ~lte:r11l the 10 t11ubjriota 
ttind 't.!J rMt":i.:~in ti}•.} :;:.~:::» r-'·1 l~, :ivt· t_,,_•t:i;+,:tt,;.•;;: thi~~t,ghout~ tba tr.reo sts.cv:s 
();? fLl(t,kt t,r.1,1.tll:n~ r:t~:die-,:' r tn t,1:·, .a cf ,,;~tt,lect1ter parfo1"raa..nea.~ The i.rt'"' 
:I!. ;id'.;.'.ll :,cc:,. ·Js thua S:o c;,,t "-¥I•'"" • i;,o t,. 1lH'fr:r<1iltially a:l'fMted by 
~r:~ttil-c..lfl.c 1: r;:i},ur., Su ,j:;Jcte ~!' •'•t rand l~;;;:;;rrr ram wno,.1g the fir~rt 
i, in t~:.""lns of lo~ '.1?;:il-.f..::t~~r~ • r- aetir"'!ll i ttl!tY-,tl&?, snl:',ject 10 ehcws the ~oot 
>Jf..bbl,~s th;•{i,;.",c-:>,;,t tl,·., tb:c, ~i½.~ue. ::::: Il:c•,ht t\:'(lir.lr,8; followod by Sub~ 
j.::,~·tS; 1 t 8t AY!J.i !~~ 

1:'!te:r" iN ~ r:.zt:d:e,i £ab:a<;;.trf:.~ n~.~a:ir~o ~i; 1 hOIM'il~-ar, whiah ia .oo.tft .... 
i'"'i)'ted in ·both pre~ .~n,,'pmi"t"~:•T:1.1,,,~. iut!.-,J!h Th,./1 the pro-i'lii:,ht mean 
f.:,r t,,e :;-:,:Jp n,i a uic~! J ,lo,~:=-,..,,r;er, 11:i.,~-~~~eJ.';.<l.y· from 119.29 to 110,13 
t,, 96,39 fn• St:,,tiw ,., '.'I, 1~r.d f;, ,·tc'>f,lQl,ival;r, ,u:d th3 corNapor..d:lns 
p,,lilt~flle,,l. o1ic,1.1z ,.,,,~ 111.401 .J.')3.:.:4, ,u,l 69,0,,. wpootion of T~I.$e l-3 
·ail:!. i-,:iveal that thc>:a d,:io1·,ia,,;r•:J '1£'ii ,wt ,;<:,e.-tia·l;ical !l.rlit'ac~s, but a.r~ 
l.'<::rna l'.lUt !n wrn+. of' i;he :i ndi ,: .'..dur,l ,:,,,,10~, 'l:hna the roas.n pr,)-flight 1100:ra6 

for Subjeo~,:i 1, ,, b, ,rnd Oar:-:\ tho '""iir. rc~t•fUt~ht aoores foir subjeote 
1, 3., 4-, 5, (l.a<i !i> ,inc.:. o-,,ioist~nt 1·"11'.l,:tl.ons t'l<-ought Stagee A, a, and 0 
tra.1n~ng. '!u m::i:t1t "~he o-the~ c~1:;;ar,; tkrt:J: ie ale.o e.n over ...... Q.ll daeres.se 111 
a.!.tt.,;.ugil th(> ~rt>:,d :!_a, !'.(It el'ltfa•:;1:; c~'l'Elic:ten~, throu,::;hout the throe s'tagee. 
C·,ly in the ,;:,is,;, ot S·ul:,.Js,rtu 'l uml :.0 ;:to(s th<1re aaem to be lndic.1ti,:ir,. of 
an ir~c.r3a$~ in tm.eti'9e,t!~nt:-ao r.•i¾h !J;:.::c·~lcn,, s:~d this 1no::-oaoe is not or;i:i,:. 

pJo·i0lr oom::l.~tar,t .iu ·:.11i; P'>et•.fl:'..•)"t ,:.~en,~, !t mi;::M- ba 1,oit,ted out th:ll; 
81.:bj&-,t.s "! anti l,J J.,,;; ;~er,,:; the un,,t'.!,,;;:l.,;r 1;1.;b;jects, :,•1hj<>ot 7 ranki?l3 
n-luth and :kt j'cl~t 1c, ton~;!: i:".l bQt,1 p,·,., s,n-1 P?fl ~ .. fli~ht -,,.,,1; l:>lemater eo::,;,<e,::, 
Fi.:.rtlvltt f;)Xf}t.r~:·.t"lt,ioz: wit,h ~'1dit1.!.,,n;;>,l 3u~1j~cta.1 /le'l:a'f::trr !,!J naoeoaary ir,, 
o:rder to 0JJ't.-):'."rnir,.t3 ii thu pre.etio:.i $ 1:f~ ;-.t, ;J-;- te-t'l;-!.ie:?,., in ¥,z;,.-·Jl)loxr.et&l' i,cor·a 

1 
11.'I gro,i.ter 1:1 tno <1,.e,,0,c o.:f th,; ;,t;,,,.jJ.r,1' 01,bjor,tr;. 'l'inE<lly, it. 111 intereetir,(!;. 
to ncte t!i!it the i::1c..r·,1:·.s'1 .tiri •:/:·,a<!.~.:i·ti:Ji: ,:lx~:-::·i1.1:. trainlnz., mo.nifeeted by mof.lt 
ut t}-e euUjf::,~3r·t \'I':.£ tichiov-..:t'\ L1 ~.::.:t~e ,··l -,~1:P J.,nn;cr ?lie-ht, p1;;r~oda :i.?t Stana Cr 

hrhupa t.ha m~1 7..;i, (,l..tst.::-~ndln~ C, ~ ~ tu !;o ~J-) t~d f'rvfil '.tab!es l-•'3 io t.!dt 
t'lo P.Ubjoote as "- ~.~up i,,ew1ed to .,h;:,w :'I .\!:',;-.;;~"-~ in wabble fc llorill!, £11. :;ht,, 
i::1 C{)r.tra.,rt, t':.I t;10 :•ssttlt-s """)l,.,◊rtc,.1 :'Py 'Jlc,r,.:.,4✓ for- '4t"'tomo:l::1lo a.El well a.a 
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1,;-'.-l'.MP~ro·1.r~l B) -r).i.r .. .1 ptL.1t~ f.ill~ ?'-1i'tu,n~::,:..·1.L, Atthvagh thi!I ranges ~1r t.he 
i.r«:iiv!.duml $lib.Jae·•~ indic,'.l.~~ t.itl!t both pod1.J.se ,,ll<l negative dif'farencee 
b-:itwoen pre-• and poGtmflJ.gh~ r"c~•rda aru uaually oholffi by all aubjocta in 
""'or- 11ta.go of trainin:;,;, n"vosrth .. hu ,g of tho 10 i!Ubj~cta in stage A, 1 in 
Bt,aga e, and 9 l n atag,:, ~ shoir man dooroaaee in ""bblo f'ollodng flight o 

'ftiie e:t·,an.l N1J12lt irlE bo, noted more readily from Table 5, which praeente 
th~ nbblomater dat~ tor all throe etagea of flight training oombinadc Only 
1 ot tile 10 •utjeota (Subjoot 6) •hows an ovor~all moan 1ncrsasa 1n wabbla 
foll~wing flight, and thia inareaao (}1.41) ie very small. From Table 4 
it .. 1.11 be not Cid th1<t the iaetruotor also r,1low111 thi■ daorea.eed va.bble or 
~.,lthih<,-,.tion ;,ffsct," with a diffenmco !lf ~7 ,56 bet<reen pre~ and post-
fl i,;ht lllf>8110, 

I-L h di.ffieult. t<> ao~ount for the dhnra:,,ancy between the preeent n,~ 
eulte and thoee previously reported by Uo$e, Tbi:s difficulty 1s further 
2'ugment~d by the fact that liou fa.il,,d t<> • report hl111 a.erona.utio, data. in 
oGmphte and quantitative form. The pres.,nt reaulta, if 111ubatant111.ted 
in ±'ul'ther e-r.parlmonte.+.ion, cannot b<> att.ributad to the original "nervou■ °' 

r;,,$.,• before a flight on the ~rt ot a etudent beginning to tly for the 
fir~t t.1me, 11i1·oe th1> deoroaeo in poi,t-flight -.abble ill eho11n in all ■tages 
ul !light training, and i• ovidenoed long after the initial emotiona.liaed 
attit11doa havo diisi.pptiared. It ia pous:l.ble, or courao, that. the periodl!I 
of flight wore not long enough t~ induce the bodily un11teadin11aa and 
tatit!ue neoHeary to pr-oduoe an inoraasad poat~flight reading. The Mou 
s.:\.rplan"' data., it will be recalled, involved a flight of a.pp~~xime.tely 200 
ruil<>e, or more th3.n l¼ hours. Inep0ction ot Ta.hlo 5, however, 11hoq that 
the propbnde:--a.n~t or mean poet 0•fli'ght deereaH~ in wabble ia just a■ great 
follolfing fllghh ,,f moN than 45' an in th., oaee of flights leu than 45'" 
In both caeeu, 9 01' ths 10 subjsot■ ;Jhollf decreases, and the rospactive mean 
~ocreaees for the ~roup aa a xhole a~• 7.80 with S.D. of 7.60 in the oae• 
ot ·the ahortar group of flights, ,rnd 'l,50 with s.D. or 7.70 in the cas11 of 
those lcnger than ~5•, lt should bo pointed Qu1; 0 however, that the longer 
flight& rarely exoaeded l hour, or l hour and 15' at. the moat., 10 that it 
,./l "t bast po1ietbl.a that longer flight period• might give oppoaita reeult,,., 
Finally, it might, be 11ugge11ted tha·t tho daonass in poat~flight nbble m,17 
be oorrolated .rlth tho "lirt" whiah 111et~y of the subjects, a■ woll ae othera 
~1th flJ~ng axperlence, introapectiYely reported, In fact. eoveral experienced 
i>ilota, ·' not lrnoviling th" reeulta of the p1·ooent investigation,haTe told the 
writer that they ~ould expect a reduction ir. Yll.bblo following flight. 
·:/hetha:- these reeulte aro 1ndicat1Ye of suer. an "elthil&ration effect," in 
whi~h oass II.ore'• data a!"" op,m to quast1on• m· whether subsequent oxper• 
:\,nentation ,rl.11 ind.ioate that t.hs "exhilllr1<tion effect.• 111 limited to re~ 

lti 
.,,g., Prof, l'lonns.n Ames, a World. ·,1ar pllot, and Direator of The 

Ge,orge W-o.abington Univoraity C,l\,A, Student Pilot 'training ·Program. 
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'E fo Cl PRE-FLIGHT 
SUB, ... £ ... 

NO. ""' AVE, SoDo RI.~ 

60 
l 58 28 BSol 10.4 to 

123 

' 60 
I 2 59 l7 74.8 10.4 to 
I 102 

' 
75 

! 5 54 27 in.o ?Oti5 to 
' ! 128 
~ ,r<'. 

I 4 88 :!6 ll4.l 14.4 to 
I ' 152 ' 

221119,0 17.-31 
95 

5 61 to 
I I 202 

I _J ;:)<l 

! 
Q ~· I is 78,7 '(,,9 to 

i 96 
1- . 

91 ' ; 7 51 21 l29.7 16.9 to i 
! 170 ,--

'lZ ' I 8 63 19 126.S l'1o4 to 
I 176 I . 
l ' 

7S 

i 
g 6l lG l'l:lo2 10.1 to 

104 
.. 

137 
lo 70 19 181.~1 l.6,7 to 

217 
,~V15,; 159.l! ji:.:.I 107.6 l3o5 

I 5,,Ui 4o5 30,,t "'-.!.-.iO i..:i~Dl; ! 

'.1!11.BLE 5 .• !iA.llllLEl.:ETER DATA 
(Coverir..g training period a11 a l'lhole) 

POS'r~FLI!lll'r D IFFERE!:lOE 

I Uh,. SoDn AlJR.. S.D. t<ANGE 

52 -3 
79.7 9.3 to -8 0 ! ll.i7 to 

106 ♦15 
64 -29 

74.,3 s.s to ~0.1 11.3 to 
86 +20 
1;1 -48 

85.4 306 to -11.s l4ol to 
110 118 

33 -'ST 
101:.6 14.4 to I -11,2 12.6 to 

142 +20 
90 -50 

11509 12o5 to -2al 13.3 to 
' 1/:i:l .,18 
i 57 -17 

80.11 9o5 to +1.4. a.2 to 
' 107 +22 
' ,, . 73 

' 
a64 

ll6o4 19.2 to ~13.2 20.0 to 
146 +2S 

S4 - ~37 I I 
lllol 14.9 to -15.0 ll.91 to 

3.56 ,<10 

60.21 

eg ...:2 
608 to ~1.1 7a9 to 

35 ,.,7 
lll6 ~16 

169.:5 20.4 to -s.s 23.4 to 
203 .+33 

100.,l l:!:10 ~7,;,7 14.0 
~!..:.t1..~ -oa. 4.4 

DIFFERENCE mm RESPECT '1'0 
flME IN AIR 

LES 'l'HA.N 41>' Mm 'l'HAJi 45' 
AVE. s.o. RANGE Al/lie SoDn I KAN!rE -· 

-27 -14 
-806 12.6 to -7.8 3.6 to 

+15 =ll 
I -29 -14 

-0.1 11.7 to -1.6 908 to 
120 +lo 
~ -17 

=1401 15.3 to -5.9 10.3 to 
.f25 +18 
-l>'/ 

! 
-19 

~s.9 112.e to -9,,0 10,0 to l 

~o <1-l 
4" .. 50 ·•14 

I -5.0 14.7 to ·to.,6 9,,6 to 
.;18 ♦1:1 I 

I 
~11 ~-11 1 

+3.6 s.4 to -1.2 7q6 to I ,+22 '\'19 I 
-23 -64 

~5.1 11.2 to -26,6 24u.2 tc; 

I ,t23 ♦l2 

-37 ,...,24 

~l6.0ll3.l 
I to -1So9 lOQ2 to 

1,5 +10 

i =22 -""15 
-'J.8 7u9 I to ~1~s Sal to 

! 
♦7 ,j.6 

-76 -43 
-9.l 15.3 to =7o7 llo4 to 

♦33 424 
-7.8 12.5 •~7.,5 12.l 

1 i<at Ze5 7,/'! 5.5 
' -- I- -- ·- -, 
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• t. •• ~ ~ 

.L'1v1~fl1\V );l,.1!11~7 

r~ ,r,:J. g,,.t ir,n ., 1 

At~•ntion ,h,c.ld '><!J CO!ll&d t<) the> !'IJ.<:t in.d; ~h• 1'1Ulk-ord,ir uorn~ 
l&'tion bi,twee11 ~-re• >1nd .,011t~f'l:lght "abbh"111'1:,;£ ,imoro<t tor all atagH ot 
tratning ,io!llbins,d h e,H.gl1tly ,nT t-.<J5. '!hi" ,.,rve• as an indiroct. 
:h,dioati<J't 'lf' the ratr•'O:!' M.,;h n U.abilitJ of tl1' 111'11,bblometer 111ea11uroe, 

Let ae now -t11,.n i.<> a. c,;,nsidoral::!on QI tr,o nlat.ionahip betweem wabble­
tt1et@r ac:ire11 alld certain other 111x~r-i111<1ntal .-11.i.-1!1.blea, one of the ohiot c,f 

1 which 1e the S£_itpr1'3!1 or vi,.Ud meas•i:rc of flying ability. As '11'111 be non 
from Table 6, r11Jco11r1u, o!ln be mad• tu eny ;;,! thr•e dit'terent typ .. of' 
an,:!.labl,; crit.or:llit • lr, the abr,enca ,n· a mor1> adequate meaaw-•.l.ti On• of' 
tlt&!JO is the 11ubjoot. 'Ill error• 011 th,; flight teet gi'HII tt.t t.he oompletion or 
ti-ai11ing prior -to th9 gran.t1ng o:f: th,3 pilot CGrt.itioat.. The individlll!.l 
difi'ere,n,,ea in flight t1111t .,;:orou an 11man, however, 5 or the 10 aubje<1t11 
;ruoktng a eeore ot Bo and 3 -king a aooro of 65, so that this meaaure doe~ 
not furnish th~ dittersntiation in flying ability nooeeeary tor eritorion 
u11e, The us"' or thi.fl meaeuro ill a.hi> Mgatod by tho faot. that differe.nt 
1>.mo•1nt1 of training ••re adm1n1i,tered to tho vi;rioua aubjoct1 prior to thdr 
flight toet■, 11.nd by tho fa<>t that a. ll o~ tlu; eubjeote we1•e brought up to 
;;.ppr,.,xilillltely tne tJame point in flyh.g a\lUity. The HOOnd oriterion of' 
flying abili t.y HI ,•ep:r-ei,entod by the mean of th& J.notruotor •• daily ratings 
on a ;'~point ~oah, roeor,dod following oaoh fligh-t in tho S-t,udent. Pilot Log 
lioalt. lnepeation of the original rai.:inga on &!!<Ch 11ubje<1"t revH.led that tt,11n 
«as a pronouno6d contral ter.denoy or jud/!i!llent, all or th• et!Ad•nts u1ually 
receiving rating, cf 3, ~ith oocaaional 4'a toward the later stages of train­
ing. Thia cen-cral tendiir.oy of judgn,ant ii fllrthar indicated by the mean 
r·a:Unge for eaoh or ths 10 subjects, report'<ld in Table 6, all of tho me1u1a 
falling bet,oen 3,14 and 3,50. 

Thu,. reooun,o must be ll!l:!.de to the th:!rd t.ypt, .>f tritorion tor th• be•t 
,.,nilable index, vh., tn tho paired~eompa.rison rank of the 10 eub,jecta by 
th111 illstruotor near ttlll oomplet1on or flii!,ht training, We naed not hu• 
ai:,,1uu the ,nar1h of tht!l .,,.iN>d•oornparle<m uthod ot ranking. Sutfioo it 
to eay that eu¢h a methud did ••rv• to difforontiato clearly between the 10 
i,ubjoc;te. (See Table 6.) If •e omi·t Hfarnt,e ccmeido,:-ation of ea.oh of t.ht!> 
three t1te.g,,e of !.'light tro.iniug, O'll'ing to 1,ho 11mall nuw,er ot determinations, 
iuu1 oonllider :inly tho r&'tatl.onohip lat11r&11n tile fl.nal rank■ and the r,111peotivo 

17 
Anothe1• pce·,ible functiona.lly differentiating feature ot the Uoaa ,rnd 

pt·eeent inv1.111tlgtttiom, l<> the degi-e■ or co.bin ;;nolosure, the completely air•• 
t,ight oabixu; of t.lle e.,mmereial air-lines belng 11oruewl1at different in thio 
1°aspect from th~ s111all ombi1111 of th-.. Piper Cuba, which are 1:athsr roughly 
&nelo""d «1th e. tr&.nepi.rant plastic, rt icl doubtful, honver, whet.her th~ 
reaulting greater "vem.ilation~ in tbs Cub could aoeount for the •exbil~ 
a ration efreot" tour.d ln the preaent inve11Ug!ition. 

lE 
It is hoped that work by otl1or invsst.ig,a.tc,r■ in conourrent proj<!>cta, 

devoted to the development of a more adequate cr.iterion, Nill yield auoh 
a measure tor use in subsequent invest1gationa. 



PAIRED 
j SUB. OO!Jll'ARISON 

NC. RA?ll!: 

!ABLE t! = Cll.ITERll, ffiYSIOAL, A."ID TENSION DA'tA 
(OO'ilering training .P«"iod as a 'l'lhol•) 

CRITERIA 
u-:S-ruuuTDI!' S ,,,.,T.1.1,,, 

(IN LOG 0001!:) 
AVE, S.D. 

2 
; l l I 5.2 o.4 to 135 u 135 19 l! 

j----i---------"·+------i---4.,,,3_s .... --+------t-----+----------------------
; 2 2 5.S 0o9 to 80 111 6 90 11 165 25 l 

5 

! S 6 3o2 0,4 to 06 1,1 5'1111 160 21 3e5 I i ,h5 

! J.O 10 :t.5 C1o'1' to 78 F 5'8,. 160 20 10 f 

l---~-----+---+i----!--6---l-----+---+------+-----+---+----411 

l •~• t •• ~:: ::: j --➔,--8--:-:-:--+----,,i--.... :-~:-o-Z_" .... .,,_-:-:-:-;-6--i-,-::-;-•5-11 _____ 1 
_.J_ __ ..,__ _ __,,.._ __ __,_ ___ ..,_ _ _._, ___ _.__ __ _...,._--:. __ ____, 



","r,;.btlor;.ot~l" -;t(>:.'-;'.'{:·J~ t}JCI oht'iit:. ;:a.z.1 Or•-1.a:: -;"\ t.-•;,""'{;;"wa;\IJ.ono ba~;t,'{,·)n !\na.l Pbiit"'ed= 
eom.:pc.,r:tec~1. ru:>t ··t-n! p:r~»•flir.;ht an1 po~f! ...... ,rJ.t€iht 1,n.tbb!oruate,r s~t,r<ta of' ~.53 and 
. u5 re;,pecti ,;eJ.y. H,a,,e -::01'r,ilation,1 ::\!'() ;',<lsiti ,e but not wtll<>f)tiona.lly 
high, o,!Jp<,c:ially i.f tli0 light of t:111 :;,~snibla use of ths I-mbblemeter e.s a 
p!'edietl.v'l instl."·~nt. It should he n,,t.E-1., J-:cwe•,rnr, thi!lt these correlatif;ns 
are lo.,ax.,,d p,·iw.i-ily t:, 2..1'1! aubjt1,,t. :5ubj,,.:t 9, ·who is rated ninth by the 
I<1stru~~c,:c 'bl·~·- v1l,o!H! pre- and post .. fli'-;lrt. •1,a'obl"-'meter scoree [!,iVII him a 
rQlat.:i.<,ely \i.,:r: d,a;;-:lirnica 1um;ir,g .. 

f'irui11y, it s•11rnltl be poin'!;sd out t:,i.t tllsrs 18 M reli.able indicai~on 
of a "'~rral,ri,t,ni b.at·:11;,,•n deoreaee in wabulew!>tor 9co1·0 following t'li8ht • 
and t.l;11 orU»!'iori ratir,g (r g •,.22}, !t might also bo mention.ea that the 
instruetol' '11 ,:r,c-a!'. 1;1n,, .. lllld poot-fl!ght ,rabhlomah:r eool"es as well ai, -~he 
dM1i•ea~e :!'one.Ying r .lig.'it ('l.'ablQ 4J 1'.>'ll appr{)J:im:::;~ely identical to the ra~ 
speetiv" ,,,,,,a, -,~c:r'ls ::c-r the group of 10 Jc1bjscts (Tabla 5). 

Since ·tn,;, l:Jl'O.J$nt !ll'oup 0£ studerrte ,v,,D al.so servi!Jy ae 1.1ubjectE1 for> 
Dz·, •;;:t1li"l.l'.l8 :.n hill 3t,udy of excos;;ivs J.&J::dins -~•msion, it ia interost-
ing to 1nves·; i.g::1.te Uie rol~c.:..omihi;> bel;,;eon -bl:>lemot:Jr 11u.:>rs11 and !t,XCepaiv! 
leJis\iM; 'Ml.tl~ w.e~sure::!. by tho f:rie~ Fl·:.ei1t .P,nalyaer. The tension inde:g 
e!i!ployed ;;:i;,.:, be uef'inao. ae tenst,::,11 on ol:a utio!;; ""t lE..nding reaultin(; in a 
deflectioP ,,f: tlu1 re.eo;•ding pen on tile FJ.;..r,;ht ~lyzar ;,;raator i,han 0,2 of 
an it1ch. (ia:."·Y the r!lnl:i1lgs of the s-..1bli:l,,ts with 1:"'1:il;>eot to this tension 
indsx are r11p>rls;d :i.r. ·tr,o a.0<1~!';lpf.\liylrlg t~hlt>li,, ':.'he tenai.on ronkings for the 
W.il":i.O!AS eubj~.::i.s 1:, 51;,r.;i;es A, 8• ano. " ,,J: i'lfght trainin:; are reported in 
T~blas 1-3., roi:poctivo:i.y • ,.nd the final to,ision r:mkiao;s on all eta:;os of 
training conbinad aro ?'CJJ,>Or'Z9d in Table '.l'.110 rank of l indioates least 
at'.lOunt of 9:x.eaes~ \re laiidi~ te!IB i'J::;.. 

Since t:i'il in-!;;;rost of thi.-., ,!',udy ie not in -the tansion :I.a.ta per ~• but 
rat.har in ·theii- rela!;ionch:ip to ,,abblonwtor .:ici:;z•do, a.nd since there ia con­
sideroble ,l'ariE.bility in the tension nn,;;iags of certain subjects from sta1a 
to stu::sa, the car,b:l.ned data above allou16. 1:m conaidersd. The correlation 
oet~reen ries.n pre~{li-3ht wabblen,;1tal:' acoros and tension rankings is +-.92, and 
that bat:7,;en post~fli•Jht ,mbhlouetor s::o,--e11 e.nd t-ansion riwkir1.3a ia"T- .95. 
'f11eso o:::>r,•-3ltJ.t!ons cir.I exos:;,tionally high, e.r.d indicat,e elec,rly that the 
otea,,i"r aub;jecta shm,ed the lo'lat ar.ivunt a!' axces;lvo landing tonaion ou 
tha ntick, ·:·he-ree.::i the un:;-1;:;o.dy au'.~jocts J·,ad tha hi:;h6st l:e.ndi113 tenei::,n 
reoards. 1t \1:ill b" iMt<tld that tha30 ccwr'llatione s.r" oonaiderably higher 
than tha oor1'.>lationa betw1,en mean -.1abbb!'lator scores and the criterion 
(+.!ij nnd -+.6; for pre" and por;t-fli(lht indioew, respacti:vely}, reported 
•,bove. Thay !IJ:'(); alDo hl.t(har than ·the o.::?•rc;,1£>.tion batween tho final tension 
ra.P.kirigo a,,,J; ·l;ht> critei-:1.ca, rrhich le;. .!SE,. 'n1-e ralatione:iip bat·.vaen mean 

19 
Aael,:;,1ing a .-un.'c of 1 to the higlcoo':: llil(!;ativs difference bot:nc-m pre~ 

and post~f.li(;;l:rt wabblemetar seoren, 

20 
\71llie.ms, A. c., op, oi't. 



TABLE 'I = PSYCHtlLOO!aAL TEST DA'l:A 

PSYCHOLOGICAL TESTS 



,1abblemeter ,wot>oe and final 1.Gtl!:lion ratinw• 5.;i vecy signii':lcant both iron 
a theoretical Md a pra.Jti;,,il or applied point ct ~•i8W, lf confirmed by 
future aampling:,, such oorrelatio!ls might easily have o.:.neii<lerttbla pre~ 
diotivo value. 

lastly; tho relationsb\f bet:won wabhlem\ilter soore3 ru:,d aeore3 cm t.,,,, 
vari,ua oayohglordgul te§;tlli: may be col'tll:idered, The folloi::riug psy:ihological 
test ecoree wore available on the pro.wnt group of aubjeote I Pressey Int-~r,,:lt­
.,ttitude l'eets, Hunter Teet of :3ooial AttitudaB, i3ernreuter Personality 1n,. 
ventory • and Strong Voc,1tione.l 1rrt,;,re::t Blank, In Ti.b le 7 will be round th~ 
deoile or centil<'I ac:ores for each sub,ject ,:m &&eh teat except the Stroi.'ig 
Vocational Interest Blank, in ,,bl.oh the,ae ocm1patio1w for 1ml.oh the i.ndi·,ld« 
ual 's intereet a core waa A or B are rep,,rted, Ths ronk o.der for El'il.Ch sub~ 
jeet on the vari-,na 1u1ut111 1a alee ror,orted, a ra11k of 2. beine P.esigned l.o ~h!I 
~roost mature" e<iore on the Prese;;y !nteraot-Attitude Tests, to the •moi\t 
l:!.bersl~on ·tshe Hunter Teet of i:iocb.l Att1.tudes, and to the "N(l,t neuro~l.~," 
"mo13t self-aufficient., • "mcst int-:overted," "moat dc>riur.ant ,• "moet sal:t­
eonfident," and "moat aonial," rospeeti.vely, on the nix >'.'Cales or the Se,nrcut~::­
Personality Inventory, 

In Table 8 are repor1;ad tr.a co;r,.;JationG bat·,1een moat\ ,.,abbleruet<)r zcorce, 
both pr□•fli:,ht QD.d post•i'li_:;1t • and the st.ores on each of th,; pE,ycholu:;V.111.l 
tests. It will be noted that lllll oc,riralations are lo•,, none be int( great, ,r 
than , 28. !lo ,:,orralatiol!S are .;;ivan for tho S·~rone 1/ooational Intere:;;t Blank 
since the rosulto on that test a-re net npcrt.ed in quantitative for:n, :n;t 
inspect-ion of Tables 5 an1 7 fr.ila to reveal 'J.Tl'f r-elati,mship bet\7!.'81l ty£,e 
of oceupal.iorel i.ntereat am\ vinbblometor 1.1oon1, l'lme the ;,il')'CholoGical te>:.t 
results show no relationall:l.p to bod:U,4 ,;·t·aadinesl!! a3 r.ieev:1ur>Jd by th& -m1bble~ 
m&ter• a fact which suge;osts that th"' wabbloroeter uoasurea ,;. iai1>ly ai;·H1 ric 
moto.t oharacteriatio, r-J.thor than au,:,;,., Jen;iral per<,onal.i";y t"mlevoy, fhts 
speoifietty of '.m'bbler.iete!' 3oot'e 1 k.on co,isidl3rad tos;:ither ·,ith it~ relath•3ly 
hi~ correht!.on ~t.lth oritE'r:l.on r"'tin?;:, c,,1.: i:t,,1 exceo,Ur.l!,ly high correl'.';:_,.,;r, 
uith the moro olai,oro.te a11d ex,Jull8i-"O t(m,.i<>t, incio:.eci 1 13\lllB<JJ'->s ite va 1.u·, 51.: 

a moa,m?'e or paycbo .. pJo..ye.iolor::;ic'll chn,,1c:;es :i.asocic.teJ. ·,vHh flii:;ht and !i.,1 ,n 
indioC1tor of flying e.i:,tit1;d.,~, an1 p:,L1ts to the das1t's.b1lity· of' fu.--tht,t' :.'(>1.'I: 
on a larger aa.m2lingp 

21 
i~or dotn.iled oona~-der!""il.:~ion of tlie {Jt}tch,,J.03:ical ·tes{; rnaultz a;,~1 .r'-:zr ~ 

diea,msion of the ;:,ossible ,.lG<:' wf i;meh ')erf'n..ulity• s.tt,ii.UuFJ, !md :l.nt.~.r,rnt ii;" 
veutor:tea in the n:el1,etton oi~ :. .. ~.t:c!ent p:livtf-,. tt,~J l"\!}:.tri,er :i.t: !'eferroci ·t~ -~11~ 
aactlon of thie t"!l!)o1-t by Tl><•J.mo .llunt, 
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SUIIU.RY ANO GONG LllS I ON5 

Tho pr~aent investigation na undartakon with.a vie• to inflatigating 
meaeur6a of bodily ateadinooe ot a N!prosentativo group ot 10 etudont pilot6, 
The result~ were srui.ly&ed to ahoY (1) the influence of the flight leeuon 
upon the me~suree ot bodily ataadinese, (2) the relation between ateadineoe 
eoores and a criterion ot flying •uooeur. (3) the rGlationahip between 
11tMdineaa and an objeetive indax or "·i;eneio!l.t • (4) t!le ni,sooiation bo• 
tween Bt.endineas and eoore& on etandard psychological teats (the Preaaey 
lntareat~1ttitudo Teat.,, the Hunter Tom; at Sao:!al Att:!.tudee, th" l:1ernr<1i.-ter 
Persone,lity Im..,ntoryt and thci Jtrang 1/'ooational Interest Ble.!lk}. !Uld (5) 
the rolationuhip of ohangee in etendineas to length of flisht, 

SteC1,linota11 wae me«aured by :neano of the "Wabblemat er.~ Score a wero 
obtai'.'led frolll this inotru.ment by hav 1ng the s1.1bjeot atnnd on a platt'orni 
which is halanoed on a oentr~l i'ulorum and maaeuring the e~tent to whioh tho 
platf01·m wa~ moved or •wabb:.edH within e. giv11t1 P"riod of time duri1:1g whioh 
the subje;it attempted to ke"p it lcrnl. SteadineBB measur,n .:er@ eeoureili 
during both J) re~flight and po.at ~:light por:\od, 

"Ten1ion" aaoi;-H wor11 pro,m.rod frOlll another 01.perimam. ho which thGae 
e&llla aubjeate had partioipatad. The (!.lllount or "tension" was measured, in 
that et1,1dy, by the extent to ::hieh thll pilot "equeuod" a upeoially eons'.ruoted 
at iok lll'hila landing the plane. 

Prasanted balow Ill'<> the g~naral results of thie in,ostigat:\on. Def'inite 
00111JlusioM could not be d.:-'l.'711 bf'cause of tho s1;t1 of the 11vmplo and l:IJ!di.1:U.oi:;111 
ia ~~• expar1llltntnl deei6n, 

i, There were wide individual diffarano&e in both pre~ and peat~ flight 
"llls.bblemoter" 11oore11, a.-id the iu,mo inill.vidual showed oonsidorable vari.8.bUHy 
fr<lll fliwtt to flight. 

2. ?.'ho 10 11ubje1ots mainta.iruid the> emne '""~1i.1.!t!!. po~it1.on in me"111u•fl,; 
of atcadiness, through throe atagos of flight training, 

3, There was a !lll!ITk6d abaolgte decreaoo (prnotioe offe!lt) in the eteadi~ 
nesa eooroa with trainil'!g. Thia d111oreaso Wa.lll present in both pre~ and po5t~ 
flight measures. 

4, P:re-t'Ught steadln~aa oorreated , 9:7 with the post -flight 11oore.;, 
indicating little if M> dilfo,e,il;ia:t ~!if hi.it :from. ·th<1 fliglt'<; < 

5. Flight test soo:r&; e.n:! .in<rll'"J<>tor' ~ d1.;r~t0•,foy tfltlngll wor, fcuud 
to b" ;;;,f no valu• 1u1 oriter~.on , ,casll.res. 

60 fr&•»fiigi,t at<mJtnoaa s<1ors1, oorralat,:,d S3 111:l.tb a P":lrod-oorur;arison 
ranking of the etudento md@ \;y th~ inatructor n01,r ·ine and of training, •rnd 
.92 with a ~tension" ma,dur.-.. (Tho 3{;ead:ler eubjoet6 tended tc be 1@1111 te11$a,) 

1. Poat-flight !lteadimHia eo,:,,•ea O:>t'l''.'!lfatod ,6,5 "..lid ,95 resp11Qthol7 
With ti:09111 eam11 in<ii<HlS, 



9, TU, sorr11lr tiQ>l b_,1,-,.~~n t:;,; ''·~i,n" i,,n" ,1oocea "-!id tha pi\iJ:"ijd~ 
, .,.'·p>.r:lw,11 c.,11;,.,:-1~n ;;as ,{,{, •. 

ll)' 
_ :>i ....., t\ .,,d 

G,,,'r<l'la.tione b·•tua:.n ·th, Q~ct·r.2 ,;n the psyaholcgioal t10st11 
pt!St"".C.ight u·~o9.din,.fe sooi--os rangat\ from •,28 to ,t,.16, 

and th" 
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?Ef\.SONALITr, 1Nrbm:sr • .uro ATTITUDE IN'lENTOR!E:S 
IN TW.: S<i:I..ECTION C-F CIVILIAN PILOTS 

Tffi PftOBI,;,1'1 

Thts projocrt reprCDirn!; ~ si, M"-l;,1'.!.v of four psy,•holoc,io•~.1 test II ad;JJlnis~ 
terod ti; t.hree mtud-.,nt pil.::it gf'oup11 and to a nor.ual oon·trol grollp, Tho het11 
uoed woi,>" 1 (l) th,i B11rnt'o1.tt er Pe~·s,u1..,lit.y In-rentory, ( 2) th II Pri!Je~ "Y I;iterest,. 
Attitud-, Te,et • (3) the, Hw1hr Soo:i.al ..t~titudu Teat, and (4) tho Stirong Inter-• 
oat Blanko Tbs th.-eo etud~nt ;,U;,t groups t,u:rted incl11d;, 35' Goorg11 Walil1:l.ngton 
University students, 43 Marylan.i u,iivuraity etud~nts and 54 Nortl'l Carolina 
0ts10.ant.11 (University o! l,Qti.ll Carolina nnd North Carolina 5tata Collog.i). A 
flll\D.11 control group 9f 22 f!c1n·gn \/11ohing';on <Jrd.wraity studento ~xpre~lil"d WJ 

intant~-on ot part.:!.~ipa•,ing i=i tho ir'H,c\ort. pilot traiaing ucurae and mertoh"d 
for e.g6, sex. ar.d .rtatu~ 1'1 ~oMol with 22 of th" stuc:lont pilotr; WM given tile 
lJornreutor, Praait1>y, aim HmJ.t•n" Tflat~. Thia small uantrol group did ;,at. cl@,rilato 
aigr,.11':l.cmntly from the collog,1 norlll!I p1.i'bliahed fr,;r tho t .. ats uise,d, SinN, tho 
publiehed run-111e r"presont a "'id8,' g&cgraphical and inetitu·cional aoa:tter·il'lg 
they have, 'b<>•m uaad as "noi'Lll.l.lil~ ir, ,,aii911.ring tho a1f'-"r"'-g-O student pilt,i """""'ct,i 
obtai~od in tho thro~ aohoclo participating in this etudy, 

'l'h!a p!'d·•.minary r"pr.·r~ !.::.011;.d~e c,tu;i:l.~s of (1) •~ompr .. <"lM::i of reoo,do 
on tho t11ato of ~11a%setu1 ot,,J,mt pilots with no,·wal riontrol .ro.:orc!s, {:!) 
e<ompar:hon of N1oor<l= of ,.,,,por,;,-,r :.tudent pilo,o with norU1&l oor.trol ir11cord,;, 
end (j / e,;udy of l'""-lt<ti.o:n~tii1, ,,.,twam1 -~,i;~t t·Mords and rnting,, of re lat 1.v,; 
OO'lll'pflt"'r,a,- of u~Mird.n ··:.tuch~-----~. rd,lot::;i. .. 

CCUF.A:USON ID' SU~Si''UL STIJOE:,ll' PlWl'S \"flffl 
NOOIM.L OONTRC.L RECORDS 

'l'ablae l to l,S prt1snni; the diatributions for th& student pilots wio 
aomplo-t ed. the course 11'.lCCIJsof.ully and for the 11orD1alc Significant obsef"ft~ 
tion11 from thHo tablo;i will be indice_ted according to tGl!it. 

l. The Ben1reuter Pe,rsons.lity l1Wem;ocy. .All the a1;,,.dent pilot groups 
made lower a.verag1:1 rlimrotlo Ten1enoy saoras tluul. tha normal (Table l) lilt>­
dia11 aoore for the combined groupe of suocesa:tul lltude~ pilot11 ie •q\d­
nlent t.o the 35th p111rcentile for the normal. Among the tlirt1e student pilct 
groups the ~lorth Ci\!l'olina [;rQUp i11 sigrdficentl:, above the Goorge \lashington 
e.nd Maryland groupo. How 111Doh of thlo is duo to e1:c:tional d;ifferencoe can­
not. be aecerta.in.ed trom data on he.ud at premmt. All thG i;!;u-ient pilot 
groups are, ou the averago • less introireried tlian tho normal a:i shown by the 
lower Introvert scores (T:ible 2) • A£,nin, th., North Oarol.i r.a group devktes 
less from the nom than th,i otl,er two utudem; pilot t,roups. The oa:11]).:,vit& 
studcmt pil1>t gt"OUp le more domnai:rl; than th@ normal gi:>crap ae 9hown by the 
nvera!s6 Dorninanc,,..Submiasion ecore (Table 3), although the North CaroliM 
group does not devi.ato signii'icmly :1:·ram the m,rmal. A,rsrags otudont 
pilot scores ir;, the rema.inin.g qualit:l.ea for •ah1eh t,he Berur1:1irtsr Test ftS 
scored (Ssli'•auff!c:-iency, ::lol.f'~r.lonf:l.denos, Wld Saai.3.bllity} do 11ot differ 



2.c- :~j•,. F.; ::,~:••f,\ ,:(r;~.').r>G":,~~,..,.~tlt,,·,.tda ']': :~\~ ·?b·-.(. ~-~ L\ ·'s_11~')~~.o:·n,e-.!rn f0:~· 
·:·-::.' f~!-~li~,;_i,~,; ... :Lt, rnat,:! .. :'.:.."¼-y o,~ iti;;;t<r,;:.;st ,_-y.~·1 ~ =:-;~--.. t~:-:i.trn.., A.Y~r·a~~!, o.~ t~1.s 

--=·.:-:1,if.~~-~% /~.l<J·t ST·"••Jp !iih:·s:, gr0~f.e.,."' o.a-t.>.:r·::..~·-t ;j,::' L;~er~~t Gi."!<.! at·.,,~~.nje t~m1. 
t, .. i' ". .. 121 n<'=1~r.f'1l contrr; '- Q,;r~ 1J.r- ~~ '.lif!VU'i.";. .\n ·~1:,.-:-:eJ. ·: ~be au~ra.~tt t1·:ot-~ !r:'X' 
:1/' 1,1-", $ L~ ~,inui¾ Ui: f':>r th~ ?'~-:)rm.al i._1 p: :;~ (1.. {A';,1.tj h1.gh~r tb~ 11~0;:,ti on 
• 1 _).:, t-,st. thrl z .. "'VJ);.~r ~Jhe :lnrti')'-J.tUl'ity.,) O? •0;te t.hr-~e· r.,J.lot. g~o".lpa! thP.l 
·:•-i-..-1 :)) ~·3-\'.:;dngt.0n grilW,P ~ho\lO high13rJt 01n"';.u:,.•·~ty, ic finding pr,?1;a7.'JJ.y !'elated 
t ,} t;.l.•J fact the..t Urorge ·.1at:1hln(!t~,r-t to ~n. ur:-Ct1•:1 tm· .. ~~raity -,,.t·;;-.;-~et/;.ng f'or 
·;~.:-,.-'.J :t"'r.,c.1"..'ln a ~o:1.r,H•_1h·s~ reor.e r.ilfa'ttn·ey g!'\)!J.~1 of a"':.1.1t\ent.1D,.. 

i':.:} o.n'l lyai::i cS tr:o four 11 11b~.eatA ,1.~ tJ·.~ Pr~~CJ<?;:f Jnt~T1.>1;;t.,.Attitude 
!>·;it ('.,. .. ;:..blllu 0,..,.l.1) T>~'-''¼f' ~ignifi,i;an~ Ci'>;·t,r-snco bat.u-t1en pilota ari.d r..an­
,t:-llo-'~e ln t·wo or ·~he foLir.e :i,.. elight. di.ff"r-t-ric·: in onas, !lnd ;1~ dl!ferenc~ 
l r, n .,o , T,u, t\!fo showing tt.a gr<>atw,t diflo:-s'l,t ~t'.tl oc ,,..,.,,, t.llo iiut<t e·ri~ e 
1·~ fr· 1;r, .:- !~tl:i.g j u.dp;,~,;.nt 0 or up:tnion3 of 'B'.:"Gne,ne r~ of V&;!"i,:..u.o thinf!a and ths 
::;1a :..'e\J1"'ee~ntir1g :J.:..prr•1 f1-\.ari.~ <Jf 11kt, or admi1·c'tt0n ~ar li'arioua type& ot 
_;::-t;.:·vY:1:i: ~ 'Ahe EPibt,~et rcp.~ ... ~:-ent:tng @Jtp:rtB:.ai11tu-:, cf intE·roet in var-ic.1ui, 
+,;,i,1,:;3 d,01H1d o. ol<lrSll""' dH't~r,u'lt1ati0,1, llo differentiation •,,.._,,,..,en tho 
'j\Je-:,t,.!ff.ful pllot g,rouys a:id. tr:a noa;~m 0'!1'.1.~r-~·()J in t..h•1' crabtest r·er1raeent•in,3 
~~p:•~~~ion~ of ~o~ris~ or fil~r~~ 

J• UJi::fJci~J" So.;u.11:\:_A.t,J;,J,\J,JW.-!!!.!rt... ';'.,,chle~ ;z to 1!l Pl""""~ ~1,a r~~o,·da 
otl " socis.l at1;i1;-:1de., t.!lst lot" the eu1;coeeT.il ,,U;,t group@. Pordti.va a~~.e~ 
t ndl ,;s,,:, 11t- lib-era 11..J:~; nc snti "i'& 15<:or'60 :; on~: :rnI."'·wa+, l rrr., In r.;:~n.tH .. al, si;,cial 
d·tt"i't.•.1.d.o~ of -t.C:a ai;u.cc~seful pi lot grou_p 'cA.r~ rt!1)ith"1r more (H>li.?;Cr"H~tivs nor 
:,o,-a l~bGral tr,a,i tts, n~;;wll., lle:ii11r. oco;:-~i, ,.r,1 i·e5peetiv.,ly ,,;inli1. 5 and 
ini.n,t, ~- (Table 12). Thf1 t~'i:t can be brol:.,;n1 do:r1g1 1 ~to lllt-atJureio or apor.:ifio 
t1:l:.t·:.tu-l0\S, i.nclu:iing at-t.!tud,::,,:, i.11 t!u~ t'oll~i.:--: .. ng cr~.t3gor5.ee: mr.grJ~ Wa.r, 
1cc,,r;.:~;.:~ic~ and Lo.b"r, Sooii1l l.if,1Sl Go""tarnn.H~r-it~, a.nd ft-"lligir.,::. ('!'r.1obl~s 13 ... 18}" 
In ~,!l/ tht·e<> nt th,,s., io t/1,:, differer,c:; l.n ;,,;,;,H~a b<lt,-,r0~n th" t~tal pil~t, 
e:fr·i nc:.;::--m3.l g,ronp more t.han '2 p.}intao 'Ibci£>l13 th.\ .. ee ekrs N'~gro 9 c:~onomi.e.D a~-:-1 
~.bn:-, and R'9llgion ('r~J)l1;1a 1;, l), !'~nd 1£.)" In a.11 tY'd)~~,;. tll\1 diff-e,r~uco 
ifi l~ea thar~ .1t,. T!.tJ diffe;r:.i;z.,ca~ :!re !1:1 tl:~ d!.l"oe~ion of $rJr'-!t libe111.li,;m 
i.n 1 ~titu-l.~ to·11ard the!I ncgr.:i and to.,artl r.oll.gi~n cm\ is•'<li~"•' ,,or..,,eJr'Fir~"it._, 
in ,,tt,.tud.~ tomu:•d labor and .,,~.--1~z'l.o proh1.2•,1s, 

4. Stronz .. l!a'!J:.ttl..!U,Ul1'.u Th$ ~tr.,ns L,t .. ,··J,t 2l.a.r,:rn fo:- ';ha pifot 
~roi.p~ ht'.V'> buen ac:or~d ~n1y for th..il r.:.ins o,::c1.J_95."",i..(•us of Gr,_1 1..ap ~ o·? the 
po-;:i t ibl0 acor·:..n5~ work~1 ot1:t l.)y th" l!.l;.th-'Jr o t' ~:-.~-: ... , teet ti 'r.he,::h ~lva tho 
di~tri';Jutione 0£ raitinge, ~horn i.n To.ble 19. ! r!Jo:ting:.,i Jign~fJ t~a~; tli$ 
~iih;itci puaoeina,w the int~!'~at. pc.t.t,orn or th"~·•· ,,-c,~ec.afi.1 in th~ .;ccmpaticn, 
!°/. l/l..W, J's.ting~ th,d; ho p::-obably does, !!. and j!_ ~ ratir.ra;e u·t1 "d 1ubt!ul," 
~.nd £~or [ re.ting~ i,ig,10ify t:,at tho aubject :ioen not pca~ses tho 
1.~t~'tLr.-eet pa;1;.tern nf rtU!lCC:$6;;,tf\.'.l p~oplo in the (l..:;-c:1;:&~i-on,, A.racn~ th.3 rour;rnoag­
fuJ pUote the l&rg'ls't p~re•,ntr,.o;o of A r•.ting~ lr, fQr tin ooOUJl&Uon ilf' 

en,,h1~er. 'l',renty~1oven p'!lreent ho.Ta i ra~lng!}; and :r:'(,rty~ooa p~r~;snt, hac'1> 
! c,r• !! ill,!. ra.tings, '< eontrc,l gNup re.sod e . ., George •:ir.•h1n~to'1 ehc1rad 
only 1 p,i,rc,mt 1111th ! or ~J;l,UII. rating!!. Very diff>lor,;nt111t.'e"•a on tt:o low 

'•nc: of th" ?'!!.tin~e are t,ie occupaticr.a or ..,1niet&r I asM.H'hd public 
account,mt, ,md mathomatician. For the ocoupatir,n of mini~t,~1·, eo perc11nt 



of the 11uooeeef'ul pj,lot group have ratings i:ri the "no interes·t group,R 
The George \'laahitlgton Contrlll Grou;_i show only 53 po:rcant with th:»ee 
low ratingso for the occupation of certified public aoocuntant', 84 
peroont of tho aucoessful pilot group o!nciw "no it:tereat" ratings. )'or 
the oontrol gro;i:p there a.re only 46 per cont with a,.1oll rnti:a.ge. For 
mathsl!lEl.tician, the euooeeaful pilot group ohcwJ (), hlgh parcunta;;o of 
low ratings, but the S'l!:'1'3 is found i.11 tlls :;~nt-roJ. gr,Jup, eo that the 
stude11t pilot l!l::fl'!!lass of distrib:ztio:'l 1o probably leas a:i.gl.'..i ficm.nt. 

Fl)r th~ Uoorga 1:/a,hilll,rt,m •md r,,,.,,rylo.'ld l'.n:J.·7;;r3~.ty Gr,:,-.,.9,,, a ll.flt 
was obtaiaed of the-Gt, .,t,,t!a:·1t0 sol\lcted on th& bc,oie,, of ou.psr·).or fly:ll:g 
ability f'l,r the !:a.dvn.tte'Jd ia""td ... ning ,~ourse, am.l t11'HS~ drop:,':.d far any 
reason from the oourc..1ei ,,,,ef'l):..·0 cc(apl~tion,,. Of' tho8~ tao w;;,::.m ttle veu .... ious 
paraonality, e;t·t.:ltudt~, es.ni int0rcst tect& WGF'G ecm1.t1ista.r$d~ fuur of t;ht;: 

George Wac1hingt.on Gr,:,ui --.,e~e sel0ctod rcr thd tld·v&.~>,.::H~d aou_r-se and nine 
of th, l!a!'."y:ami Group. Or.11 t,:10 studs-.1ts -l;o '.,'. .. lD, th13 teirc-a fJ<lre ::d.mir:.ii,~ 
tered (om1 i.n t:in('i", of -~~o -t,,o ,:aho,;l,) w0rs .:lroP.1,<ld. 

lndi vidual test r~ ?or<iG i:(:r th'3;' e ,;t. udo":t~ nre pros a1>1,o(i in Ta:il,,s 
20, 21, and 22. In 'ru.l,le 23 tt.e .rtanding of tho ciu;Y,r:.01· srcup is 
compar,i,d with t;-;at or -~he vfaol,1 group of pilcl'te.1 c,::,r:,pletin,~ -~he o:n1n~e 
and with norm,'11 non~pilo-,, ccllGge r-atL,.;s ,1 

On tho ,·1hola ti!•;; Il;,1·nreut0r P'3r&or,alit:r Iir;c,,:.toi:-y &"lci ·tb, Fre(la<J~ 
lnterest-Atttt,uda Tast :Jeem ta ~Jo mo~~~ 11r-.ltm1)1'3 ·~x~~,:a the otho1' t:,o :ln. 
diffc,,·antio:i;inp; t!1e r,upario:r ,;roup of .,t,,dac.t tli lo·t~, ,-,a ;,. gr.oup th-3 
eup&r-ior atud-a_nt p~~l~to exu cl•.::.~1~0~1 .. :-n•it3i 'hy J..-:)tV Hen:r·ot't.~ 'l'cn-:-.J~ncy;. bi[;l· 
Self-uu.ffioian~y, 1~ ·.t 1 r:tr•_, .. ;2,rsiont hi :~h Do:llmn.or;, 1 h!gi: 3,zl f .. ~oonlida;·~e:i· i. 
a.nd below e..ver,age Sooiabilit,y _, Theae ·t:;o:i::ile~cic~ ru~~J oviler:;~ ir:. cocy,.."l,.:~i~·;;~ 
them with the tc-ta:;_ pilot 3T~up ri.::i.d e.,·e ,;;van m,,.,. ov:.dr,nt :L1 :!,Oil'• ilf ,ht· 

traits in comp'!rir,g 'th~m 11iti1 :.;. "'oi·r.nl n,Jn-pl.1-'Jt cullegw 3t•o~p. ,i 
markod dif:t'er<mce in maturH:, of e.m•,t,ions, i:,tsr~s,:;a, an:i attitude,; i·, 
sh!J\111 by th3 r-:'eao~y Test O Th;_) avo~c.:;o : of.-.m;·ity r.:rSiFJG rm:· ths sjl4!icJtic.,r· 

e;roup of atu:ient pilots ia 9J ,,J C•]lllJ'l('.rod "c7Bh 6'.; for c,h'3 ·:~:(>le grcu_9 
of pilots and 50 i'or nol.lege s~11derrr.c in ,;en.Jral. 

f.rhe superior group of" stu·M:)r:t ~'t 1ci;,3 !.~ on ~~h,1 r.7:Jra~i1 &iff3ront:.,.Bt 1.;d 
in a direction of great·Jr lib:walimn in at'citude -tc ·,ard g•;v,nmis'.:t and 
economi.o and labor pt"oblams t a:-iC sor!lGwhat ::lOi'e CJ!.1.,-;orvnti~im "l.ll attitu,;~e 
toward social lEma a:Jd oonventione. Att:l.'~u~'l& t,,rard tiw ,;03.ro, 1,ar, t.:1(!. 

l lt ~ias originally plannad to 1Mk0 a Jf-""Ol-'ll s·;;w'iy of t)·c<: f:,:tlu::o s .. ,,.(,:m-ec, 

but tha numbc,r cf f,dlur<l stud.er,;;; :111dlfabl~ ··.I:i.s too SC"-U to rn,rr·:..rc\. 
any ded.uotior:s M to ve.lus of the tus·~ in p,·gJJ.c-J.in:; fr.'.lnre. Gm, cl' th" 
fail urea (N.VJ .T,) probc.bly nhot:,:..d m,t lie Jountild eo a >?ce.l fa.ll.ur<,, He 
failed for le.ot. of -~1.rue ·t-J oOI!'lJ.iJ etf.; M1a 001:.rso irl the .;."'Cqt~irel ti!r'.) ':'X'O?:r 

it'lterfar~nos ot utr11r.c..:--10 .facte: .. "'t•. !t lo in~ nra2tinJ, Ji~ 1·tap~ :i, to _t;;;t<} 

that the other failure sta,hu-t ,,k,:s, e"hiM.t r,•.ti!l'.,S in e;.ex,t.iul 011 tho 
Bernreuter urj.d Praoz,sy TeGt~1 t1I'i~I1 at':) th-:3 rovor·sr~ or "';hf.J t? enda in 7::1~ 

eu_ps•:-ior grrn::p'll 



l .. 

~(), ~ !lf1·; -;,·--i:.-..1.):·:~'i. : -,-::,'•"'~' r.•~,)~·r-;;. ~·;. t•~ :~. 1:;~od-::;:m:1.tLl!"'1c,o c.~t 
·.··,1/ .. ,' .'..1-•:s.;.:~ ~·,.!".,,,', f!i.:J;i'f ::·:,'. • . .:.:~b~l '.,';';\{~ ,..,:- ~\rJ .. c-· CI; C!',l't:.fi"l( 1·:.{ti-lit.~ 

:·.,;,-: 5i: .:-,r(, i i:v.:l ~\ __ ,:.,rc0r:...r-:::.~-..<:,!_t':.,.,; .~;'.CZ?~ ·ifLt lc,r..- 1"'~.i: L'1;'.11! ii 1:,i..rt '};he f,flJ:"~Qn(~e 

t ,~'":. £.'.:.,~~-:,, i'•i:,.·;r;sr.. .:.'J,€'2 £ll. t :l-:i.tf~~ ... ~ ;.:d.;)1\."..'1.(1 1.t'·T:,1:r f::o:'l ·;:,he wl1ole rilot. 

·~·) E~·:LNr •:,: :~. s:--.,,, Q'f l{l' 'I~}J ;51j:l]l•tff:(',; ct~· C tE I!iSTRGGtOR 1ji!;{Q WER.l~ H,\'!'ED 
!IJ ·:,'T,:i:l¾Q• A.13'1..1.,I'!'Y 31 '?[.£:; u:c-.:.1,-;.:'·J (l:' T'.\Iftf.1) C'Jlt1·A,.l!rrso~~s 

.,,tJ 1·1·\r1.1rl.~~.-~~ of i:~:;~ ?.i.~itt ln~:.~K"vc·::.,·:· 5~: thtt OliiV'l.\~ltr of Mar:,J~and 
·:f.~ t ~uC.,:.()~/5 t··;. ~.,•r:i~,r,,r·) 7,,:··e \"ffl~"'.··f~ l,J' ,.:'.· .:J i.r,r/:ruw:,t:z· ir1 :f·lying ability jy 
;,,1':¢ :rn:·J:r..'1'.:. of .f.1'1~.:--~t. ·.:~11-1..:.,~r~.w~n.-Jo !J.l·'~h--:..1.;.f.1 -~.ba r-,w11he:-- ir:..-;liid-:d i.n th_, 
~i'T.'? i;-~ "tee i,,n.;J 1 tr.i o.:..1-:,·ow tr~ ,t;~;;;~';"!f;,:1g c-.f r~".lic.::le coni:lua.i.onz.~~uid, the 
.' 11" .. il"-'G of fly!.ttr; :::.t:t:it:· !::~.}' t,~ ;;i:ibJ£:!}t ;..o criti·~!!lv:.a &r. to Elt'HlU& .. Aoy, 

,,.~. ,i::.:-... Ll~'(t, pt,J:~:o~~~~~·~ r ... ~i- yai:o:i◊.ltti fJ1~f~r~si:.t1:r(., miJ,:>i,e: ,d: C:<,:ipr·c.tt.c.h :\.t.; f'trt.ur-a 
] t·~~. •: ~;: . ., t::e,,:1:i. t:·. n _,J :··,;-.~,l;~:·:., ;if.'.t.k -.:iI,t-,n~ ,,,:,,..-;·.!'llE !:.l-l:!.:, b .-"/."'~7:;;?:-:1: ~ho;,e r~;t;inga: 

,. .. Y~1 ::;},,..J !"11tln1~ie. c;:;1 >,~·rn E''.'1•::..f"t:i~-.~,~r f"-!-r1•0;E ... lity 1:nv(~n~~t.-t'f, th® Pr~1.Hg.r;y 

.iort •'t'.\-a,t"" d;.tit~ut~.0 1~ .. .;:ctt ,:;:,~;.; t:t"E, ~lm.~tex· :'ior.d.'!.l r'.:.;.t:--.~u<l,~~ '1,03-t arir; :P:'"G~en'.ietl 
o _:e,-l!.-fo ~4., Gni)' ;,-, f~11f :~f tJ'·i; ,1u-:::..J t·',.i'¾ ,1F,.\'.f ~:i:tn1.fi~~.1.:\t :;,"olt~tion!!l1i.p 

1;:-: ··;fj ~ ~';~.;.ll ~;t~,.,.,_!fi t.; t'l.'.;;. ·.1:1-;.rr.,--;;r,:;1~1, r;.1.··;1:l1{te t;·f 11/1~<~ atllit;t 'f.1y th'i: 
I.. 'l'kC.,n ,/;,,•Jr" 'l~f~:1-.,e iu,.tJ i 4', ~ ~-. f!:i:· ,1 ~ 3cJJ,,·r.u:';f:lJi,ra:r-~,JJ., So,:!,f-.~)i J.1. ty P M.att!ri ty 
-:i.f l ',IL ;';,3,.0;.1..z:,,.tc.t;o~~~~:,f ,.,.; tt U, 1.:.,!..:r,.;,v ~d.n,.l Jttt:',.ttl-:!ti ~c-r,·urd 1r:c-··;-:_· . .:-.-,d.c; un.d ln.bnr 
?°-\:'t_:'·· It· ... )2-., -n~.6 rel i:.":, i·Jf;,']:. tp,,, t".r 3 '.t ... ,;.h"J d i.rr.;,:: t {er. nf" f'..C.~_F; (:le:. t~.r~-l of 
f~J·1:·:r~ sDtJ.~_ty ,vith f,i~~\ 3f>.t:'.>:E•·f:t:~;;:~.,:r1~/i '.l 0Hf s·c:::1".bilJ-;;_rl' l::\gh l,~r-rturity, 
r.t.;ri.& L~.";1sraltecn :i~·i -?:·~!~lb~:'."!. :,,:,--;•-::-.~~(<. !~~i.;o~.,,:,uit· :'lc':•J L1:.b~1~· P1-01::!.9::.-:,9- 'l"h~B<S 
rt? 1:- f, \-;11~11:. i:ir. '.-t.J -..·~ n.l~ ,1•rr-fa 1 r, :11,n•.-z 2-•::,:-.~1 ti r·r! i'c.$.!lic- ~-! in tl'io compnrison of tile 
c,J~,,• r,:,,ly ;u17·cri,.n· p:l.lcri;,s·m.th the ·~u:,o.l groups of in;UQent pilaf.a. 



-31~ 

'NBLE l 

DISTRIBl.11'!0:l OF 1:300!\E:S ON BEft~"&':-~ff;_'tER. BlmN 
( No ur-crt 1o T.-,ndency) 

No l."IDl'I l o,w.u. Pilot Md, Uo l'ilcrt N~O~ ?:i.lot Tv~al Hlot 
§corM --~~1.m ._,__g!..2~ ... --, .. G.rC'\v""· .,,.._, ____ .., #--.- _,S~--- --~:!&-

160 11p ' ~ 
150 ., 
1 .. ,,0 1 l 1 
130 l 
120 
110 l l l 
100 l 

90 2 2 
80 l 
10 1 
6o l ~ 2 2 
50 2 l l 
;,.o 3 l 1 
30 3 l 1 2 
20 3 l ~ 2 3 
10 3 ?. 2 

0 3 ~ 2 ,. 
=10 I., l 1 2 
-20 2 :,: 2 4 
.-30 4 1 5 6 
-4.0 4 2 2 
-50 4 4 4 
-60 4 1 ' 2 6 ., 
=70 4 l J. 1 3 
~so 6 2 2 4 
,,.,90 t 5 2 7 

~wo 5 3 J. 5 9 
.. no 8 3 ·+ 2 9 
~120 4 ' l 4 6 ... 
... 130 4 ,, 6 ,. 11 ~ ., 
'" :v.o 4 2 l 3 
-150 2 2 2 1 5 
-160 2 l ~ 

~ 3 .. 
-1'70 2 3 

, 2 6 ., 
-160 6 5 4 ~ 14 ; 

TCil'AL 100 31 35 _,;3 , ,,.,. 
"i~I-.J 

Q.3 •3 -58 ~82 •,:,22 ·<Y;l 

i\!ed:l rui -67 •105 • ll.:i ~'/3 --9'! 

Ql -117 ~161 "'14(; -116 -~138 



Tbn;.~-si: : 

D .H; Dl.1"' d ,; I 0 :l or t~~;cr~·~a C~ llli:R%'311rER 113~1 
(I~t rr.:"fo:t~ion·"'&~rov~~~:.i..oc) 

!'lcrm.1 tt/f::, \J ",l ::-:1.1ot M1, ry,) Pilot H.C. P11ot Tot!ll Pila\ 
f.ieor:~11 ,_.,... .... ~~ ~OUR _f!r.£~ tli:-cuti ----- Group --9!'_2.up 

160 up 
1.50 
140 
i.]'.l 
120 
iro ., l .. 
10·'.l ,. 

90 1 
8rJ l "' 6 

·ro 2 ~ 

6G 2 :l 1 2 
50 2 ~- ~ l l 
~o 3 ·" •· l l 
30 s 2 1 2 5 
20 5 e· - 2 ;: 
10 5 ~ ~ l 3 • 

0 6 3 2 5 
~10 6 ! l 1 9 ,,zo 8 • ~ 6 7 ,. 
"30 ~ 2 3 5 ' ~40 !! ,. 2 4 10 
-,o 8 4 " 9 ., 
-6c 1 3 4 4 ll 
*'iO 7 3 4, 3 10 
-80 6 J 6 6 13 ,..,,, 5 ~ ;, l 13 ' .. :J.O(.) , r, 2 4 .. ~ 

~110 2 3 :, 2 8 
"120 l 3 l 4 
~130 
~140 
<l,50 
=160 
~170 
·.!.110 

'.::'O'ft"d., 100 31 39 
,,, ,., 123 

Q3 s l .. ~ . ~39 ~6 ~12 

lf<t,ll/t..n -30 --62 ~64 •34 «51 

Ql ~63 -86 ~82 .. 66 •7'J 



~J::,, 

'f' Afl !,,Ii; J 

OlSTl't!BIJl'IOll :rr SCOrutl5 ON lt~l.'!::R ?4~)J 
'J;oir4r.uii!\l 'i>1tb~11c, ion) 

Ho~l o,w.u, H.b~ !ll.i . ':J,;, Pilt>i. Jis,f;., "'1rtal p.,.J.11t. 
Socre9 Gr!>.iiR, --~;~1' _,l1;.ic0'J2.,, _ Uf:f?.li1l- G[O',!:~ 

16o up 2 3 l 1 5 
150 l ,! 2 .l I( ,,, 
140 3 • 2 l ' ., 1.30 4 2 l 3 6 
120 " l • ~ 2 -llQ 4 ~ 3 l 4 
100 ~ 3 s 4 l2 

'° 4 l 6 s 12 
8o 6 3 4 • 6 .,. 
10 6 l 3 3 1 
6o 6 '" 4 :; 1 .. , 
50 6 4 l ~ 1 ,. 
40 6 2 l l; '1 
30 f, 4 l .II- 9 
20 4 ~ ~ 5 5 
lO 5 < 6 6 
0 6 ... l J. 

0•10 s ~. 2 l 4 
~20 4 ' ' 2 4 ,, .. 
~30 2 l l 2 4 
"'40 2 " 
«50 2 :.~ l 'I 

~ 

.,6o 2 l l 2 
~10 l 
.. so rr 

~90 l 
eJ.00 l 
C,•110 
~l.20 l 
~130 l 
~140 
=l50 
~160 
~170 
-:i.ao 

TOT AL lOO :n. 'Cl .,,'J:, 53 l:?3 

Q'j 90 J.23 104 95 106 

lil\,GiAl!I; <!>7 1J '14 46 l4 

Ql 0 7f1 6,, 
I l'l 32 



-!'AB~ 2i 4 

DlS'l'iUDIJ:tlOH or 600&~3 0~ E~Eal'ER 02~ 
(S•lf~autt~oienay} 

Normal G. \'/, Uo Pilot Md, lJ, Pilot N,,C., Pilot To11al Pilot 
s,001 Gro~ ~ • Gro.9p~ - Group Group 

160 up 
150 J. 
140 , 

• 
130 2 
120 2 l l 2 
110 2 2 2 4 
100 2 2 l 3 

90 ~ l ' l 3 ~ ~ 

8o 4 2 l l 4 
10 ' l 3 2 6 0 

60 6 3 2 2 'I 
so 1 l 3 l 5 
40 7 2 4 l 7 
30 1 6 2 2. 10 
20 8 l 3 5 9 
10 6 l 1 3 11 

0 l\ l 3 5 ., 
~10 6 l 3 6 10 
~20 , 3 2 4 9 
~30 4 ~ 2. 4 6 
-40 3 l l 
"'.50 3 l ,. 2 3 
~60 2 2 l l 4 
~70 1 2 l 3 
-so l 
~90 l 6 6 

~100 ~ 

~110 l l 
-120 
=130 
=140 
~150 
~160 
~170 
-180 

Tm'\L 100 31 39 53 123 

Q3 62 67 .51 34 56 

11.sdh.x:i 25 36 25 l 19 

Ql ~a ~u 6 ~26 -l.3 



~J5-

'l'ABIE 5 

£1lSTRlBll'l'lDl1 Of' SOORK::' OH BE~,;. li'l--0 
(~~nJ:ldon~• i~ Salt) 

NonJt.1 a.w.u. f'il•t w .. "• Pil~t if« O. Pil,lt '!.'otal P:Uot 
i!!mA ,.9'i-..:11li, .~~ G.i,__,,_ J1•1; up ·- _!fi-oup - _!!;_o~ 

1.60 \QI l 
150 l l l 
140 2 m 2 
2.30 l ~ l 1 
l,!O l l .. l 
110 l l l ·> '• 
lOO l ~ ~ 

90 z 1 • .. 
8o l ~ 1 l 
70 2 2 a 
6o l • ~ 

, . 
;o 2 ,, 2 2 
40 2 $ j 1 

J 

30 2 l l a 4 
20 2 l 2 2 ,) 

10 4 ~ 

0 4 l l ; 7 
~·10 ' 1 :L 4 6 
-20 4 2. 2 4 
~30 4 ~ ,. l 2 
=40 4 ~ l l 
-so 4 2 2 4 8 
•60 4 l j 

,, 
j ;) 

~10 " l ?. 3 'b 

-so 6 4 3 1 
~90 s l 2 1 I 

,=100 5 !. s 3 9 
~llO 4 l l 2 4 
~120 4 l 2 "' 3 
~130 2 l 3 l !i 
=140 4 2 3 l 6 
-1;0 4 4 2 1 7 

1-160 l u J. l 
~ 

• -170 2 3 3 
~1ao s <: '.: ~ 6 .. 

l'MU. 100 )l 39 53 123 
I 
I 

'QJ 3 -7 -,;9 iU l 

lfadian •60 "
074 ·88 ~~); -59 

Ql. ..112 -131 ~<J.i:.,!, .. &, ~lll 



~Jdii~ 
,,• w:,, 

~ 1'.!st!ti.:~·1.;zx~n'i o'l sr.;011.-~~ ,~?tl nst- ~·Jf.Ft~-ri~ 11~s 
{So~iab~li:~7) 

l'lorMS.l G. VJ~ tJQ f!J.!!lt w.., u. f'il<Yt Rc:-Cq M.li;,t 'l'otal Pilot 
~-19;'.f',l c.}l[O't.:f' (h•oul!.. ---""-~ -··"' .... _GF..2!-1L- 0:-oug __ 

w Grou11 

;_.,$C up 
l.;,O 
1t0 l l 
1::w ~ 

12:0 d 

:..io l ~ 

l;)O l r 

90 l l l 
;Ji; l l l 
1D 2 ~ l - l 
60 2 l l .. 2 
JO 2 l ft 1 
•1,0 3 l l 2 
30 4 ~ ~ 3 3 
20 4 2 2 l 5 
llJ 6 2 3 2 1 
0 6 l 4 5 ll 

.. ,J.Q 7 l 4 3 8 
F,20 8 

,, 
3 ,. 5 ... 

"30 8 3 3 2 8 
...-t}Q 7 3 l 3 'f 

··50 7 l 6 1 
~60 (, ,! 4 'l 13 
~10 4 1 4 5 
-ao 4 3 3 I, 
~90 4 3 2 4 9 

·•l.00 4 3 l 4 
<UO 2 l , l 3 • 
-120 2 3 4 7 
-130 1 l ], 2 
~:JAO 1 -
-150 ~ 

-160 l l l 2 
-170 l l l 2 
~180 

TCfti!.L 100 31 39 .S3 123 

in 10 21 6 "4 4 

~:l.ittn -27 ...25 -?.2 ~49 -38 

Ql ~64 •!l4 •71 •76 e77 



£',~i-r~.; ? 

DIST.RYB11'1'XON or ~O'l:A~ SOOrut8 ON ms~ 
:i'.lfrl'lRES'.r...A'!.'TIT1;"0i1 'l:'Eilf 

Jol'IIII ,. G.w~u. Piln W., !l, PilQt N.O. P1l~1; 'l'otal Pi l.oif 
S2on1 Gi-pUJt Group 

'. 01'0® 
~ 

ctruup Gro11.p 

80 fl.Jld up ' l .. 
75-•1, l .. 
'f0-'(4 l e. .~ 
65-t,, l w 1 l 
6Q .. 64 l ~ 1 l 
SS«S9 2 ~ l l 
50,.54 2 l u l 
4Sa49 3 .. ~ ~ 

40-,44 4 l l 2 
35~39 3 2 2 4 
30-34 4 * « 2 2 
25,29 5 ~ l 2 3 
20•24 6 l ~ ~ l 
1;~19 6 l ,:;z: 3 4 
1;,..,14 7 3 l 4 e 
5 .. 9 8 l 2 4 7 
~~4 'I l 5 3 ' ~S to •l 6 3 1 6 16 

colO 1,0 •6 9 2 3 10 lS 
-1:, to ..,U s 4. 4 6 l4 
=20 t.o ~16 5 s 1 2 8 
=25 to -:11 3 3 2 l 6 
<»JO to =26 3 5 ~ 2 10 

' ,.35 to ~31 3 • 2 3 5 
~40 \o .. 36 l l z l 4 
.. 45 iio --41 l ~ " ~ 

-50 '\o •46 v'3 l l 
~55 '\o -51 l 1 
-60 to ~s6 
-65 '10 -61 
•TO '.lo ~66 
"''/5 to •Tl 

'MU. lOO 32 39 S'4 125 

Q3 2? s 4 12 8 

lledlan 8 ~13 ·"4 ~s ~6 

Ql "'8 •22 =22 -1.2 .. 17 



)0 <\nu up 
28-29 
26•27 
;1,4,25 
22~23 
20c:?l 
18·19 
16~1·1 
14.~15 
12··13 
l~•ll 

8-,.9 
6·-7 
~~, 

2~3 
C.·l 

·2 to ~1 
~4 to -3 
··6 to ~5 
~8 to -1 
-•10 to ··9 
·-12 to ~ll 
-14 to ·•13 
-21', to ~15 
slS to -17 
-20 'to ~-19 
·-22 to =21 
-•24 i;e, ·23 
•26 to -25 
-.:8 ~o -27 
.,30 to "'2? 
a .. 1011 ·30 

TO'l:'.li.L 

Q._i 

11,j.(i ill.JI 

q1 

D!S'.l'IUl!WTvN OF EOO"f\ES ON PAR'l' I 
oi1 PH.i:s::r;r 1:nr.c1t.i~s·r:c,ATT.t'l'DDZ: T:~ST 

t1,;1;_r!-, fUct nd-, !_',, .,. ).)..11(.\, I~..s~, Pilot 
Ch.~uu ·.1-ri: -J:'O -~211R--------- .. .._..,_ -_-. ... ....__,.t_:,.,_,, .... __ ~ 

2 J. 9 
~ ). 

1 ~ 

,: :l 
J. j 

., 2 .,, 

3 
? ~ ] ., 

' 3 '· .. , ,: ) 
" 

,, 
.. , 2 l • ., 

3 4 ., 
3 2 .~ 
l " .) / 

4 .. 
:) ., 

' 3 J ,. 
4 3 ., j l .,. 
2 l 

.·r: J'l ~i 

JA p ., ~3 
, .. 1) •' ✓ 

(l () -i 

·;atal r1.1oi 
Gro~-

12 
2 
3 
4 
4 
3 
3 
5 ,. ,, 
9 
5 

10 
") 
';) 

12 
8 

10 
6, 
4 
? 

12:i 

17. 

" .J 

., 
• 



So;iron 

30 e.nd up 
28-29 
26-27 
24-25 
22A23 
20-21 
18~19 
16-17 
14•.15 
12=13 
10-11 

8"9 
0'"7 
4Q5 
2~3 
0~1 

ae,! to ~1 
.,4 to ~3 
=6 to ··5 
-~8 to ~1 
=10 to .-9 
~12 to -11 
~14 to ~13 
~:i.6 to ~15 
~18 to -17 
=20 to ~19 
-22 to --21 
~24 to =23 
~:u, to ~25 
•·28 to =27 
"30 to =29 
Below =30 

TOTAL 

Q3 

Uiitdia.n 

Ql 

IJi .1>"{1" 

lllS'l'RJJJU?lOl\l Ot s~oru,;s Oi'I FAR':!.' 11 
Of l"FJC:iS;J;l !i1?EFJ<1ST • A't'rlT\IDll: TES-.:' 

P!.b. lid, U,, Pi.l.,;t Jllil"O:a Pi.lo·t 

---~ !!_rou·g_ __ 1TOUjl!, - ....§!OU.I!,_ 

2 
l 
~ 

l " 
l ~ 

J, ~ 

~ ~ 

1 ~ 

l :;. ~ 

2 l 
.3 3 5 

3 3 
f, 3 4 
7 'l lti 
'i 10 13 
3 5 4 
2 1 4 

l 
l. 

32 3'i , .. 
3 5 3 

C 0 0 

o-2 ... 2. ~2 

't'ot~l Pilot 
Group -

;; 

l 

1 
l 

1 

~ 

l 
2 
3 

ll 
6 

13 
30 
32 
12 
7 
l 
l 

125 

3 

(I 

~2 



TABIE l0 

DISTRIBtrrIOM or SC:OBJ!:5 ON PAR'l' Ill 
OJ' Pl\li:SSEY Itm:RlilS'l'•ATTI'l.'UDE Tli:ST 

O.!l'.U. Pilot !lid, U • Pilot N.C. Pilot Total Pilot s,,,,. ~up. - Group Group Group 

30 and up l l 
28-29 2 $ 2 
26~21 ., = a 

24-25 l l .. 2 
22=23 l l l 3 
20-21 l ~ z 1 
18#19 - l l 2 
16,,17 2 2 2 6 
14-1$ M l l 2 
12-13 • l 4 5 
10-ll m 4 2 6 
a~, 4 4 8 16 
6~7 4 2 5 ll 
4~5 2 3 8 13 
2-3 3 5 6 14 
0-1 l 2 l 4 

~2 to •l 2 l 2 5 
~4 to ~3 5 2 2 9 
.-6 to •5 4 5 5 14 
~a to ·? ~ l 3 4 
•10 to -9 l 1 2 
~12 to •ll C ~ l l 
.. 14 to -13 ~ l l 
•16 to •1$ l l 
~18 to ~17 
&20 to •19 
~22 to ~21 
~24 to .. 23 
••26 to -25 
~26 to .. 27 
~30 to .. 29 
B•low ~30 

TOTAL 32 39 54 125 

Q3 8 ll 9 9 

U.diu 3 5 5 5 

Ql •3 ;.1 -l =3 



~a· 

'.Ulllli ,J. 

D.IS:I:R'.i.BUT!ON or soon:;::, ON i'AR'f IV 
or PRESSEY INTEREST-Art!TUDN TEST 

a,w.u. Pilot Xd, t . .:>U.ot N.c. Pilot Total Pilot 
Sooro11 Group_ ~~~ ... - _,_qro'¾P u ··-

Group 
~ 

30 and up 
23-29 l l 
26-27 w 

24-~ l l 
22-23 
20-21 
18-l" • ~ 

16•11 l s l 
14-15 
12-13 -
10-11 l l 2 
8-9 l l 
6-7 2 2 .,._, 

~ -
2-3 # 

0-1 
•2 to -1 ~ 

-4 to ~3 l 3 2 6 
-6 to ~5 l l 2 4 
-8 to -7 l l 3 5 

-10 to -9 l - l 
-12 to -11 3 l 3 7 
-14 to -13 2 5 8 15 
-16 to -15 3 ~ 6 9 
-18 to -17 2 2 3 7 
•20 to •19 5 2 6 13 
=22 to -21 1 3 2 12 
-24 to •23 ~ 3 l 4 
~26 t.o -25 2 2 4 8 
-23 to -27 l 3 3 7 
~30 to -29 ;;. 3 3 7 
Delo,r ~30 3 4 5 12 

l'OTAL 32 39 54 125 

Q3 -14 ~s -13 -13 

J.ledian -19 •l'} -16 -19 

Ql -22 -27 •25 -25 



-42-. 

1?,'i:~lli: U 

w:stRI!:l!JTIOM Oil TC.I·,u. SCOLES ]!()f,, hUN!'E!l. 
S1JGIAJ. il')~ilT~'!IES ?!::ST 

flo:rnal o"w.11, PU,:it l!e.. U. F1l,r\; R.O. Pilot Total Pilot 
!~.C.£,'i1 ~.1:m, ·-~.!!P .... ._. Gro-c.~ ----~ _¥ Gr~!:E * ,._ !JrO!I!,_, 

8o .. utl up l 3 l 4 
75-?9 l 
70,,.74 l ~ ~ 

65 ··69 2 ~ l l 
so~64 l l l 2 
55··59 2 
-~0··.54 z l l 
4;,-49 l .. l l 
40~44 a l l 2 
35~39 2 3 3 
30~34 l l 2 3 6 
25-29 3 ~ l 2 6 
20-24 4 2 2 4 
15 .. 19 5 l 2 3 
lO=l-4 5 l. 3 3 7 
5-9 7 2 2 3 7 
0 .. 4 6 2 3 2 1 

-5 tc •l ') 2 l 5 8 
-clO to -6 8 2 5 5 12 
"15 to -ll q 4 2 5 ll I 

•20 to •16 5 l 5 5 ll 
~25 to -21 5 4 2 (, 
•30 to -26 5 4 2 2 8 
-35 tu -31 6 1 l 3 5 
-4G to -36 3 l 2 2 5 
•4.5 to -41 2 l l 
·50 ta ~~6 2 l l 2 
-55 to -51 l 
-60 to -56 2 
~65 to ~61 l 
~70 to •66 
-'l5 to -71 

TOTAL 100 31 39 53 123 

Q3 16 2.1 12 19 18 

l.lediu -4 -2 -8 -4 -5 

Ql -22: nl'{ ~21 •17 ·•l'i' 



i 
~1'81 
I 

~i-;:i up 

!26-27 
:24•25 
122-23 
'20~21 
!18-19 
1.1J1~l'( 
il4~l;, 
!12~13 
110-.:,1 
I 8~') 

i (,,-7 
4•5 

I •) .. I -~;; 
, 0-l 
1-2 to ~1 
1-4 ~ .. -3 
/~6 to ~s 
', ~a '!;o -1 

tlO t:i ~j 
12 ~o "•ll 

I 
j'l4 to ~13 

tl6 to -15 
1
13 to -11 

r:ro to -19 
!-22 to -21 
r24 to -23 
1-26 tc -25 
r23 t., -:n 
f,,3O to -29 
l}elo":7 -30 
I 
ttvrAJ:. 
! 
i '1 
I' 
i 
IM.:ldirui 

jQl 

11,,. \? 

xu:r.f:'I-HJH!l'lON VF SCVHj!:$ (. rd F'A'l't;' !, i~~f}lJ.) ,l 
0CtC1:AL ~tlTl'J:UDFt.C '"l.&$',': 

Fi.lot .!&l,' lL ,,,,n~t 1,1 J;~- ril,~t 
G!'tH:i;I} _._,s,,,_.,.,., Gro':!,L_~, _ Qj;<>(ll',_,s_, 

~ 

l 

l 
~ 

), 

2 

-, 
~ 

3 
). 

l 
3 
.:i 
.\ 
4 
1 
l 
1 
2 

l 
1 

~l 

fl 

0 

·6 

l 
2 

3 
2 

l 
:! 
• 
l 
.? 
~ 

l 
l 
4 
l 
~. 
l 
5 
] 
3 
2 
1 
}. 

:19 

l ,. 
-j 

Q 

·<i.0 

1 

1 
' " , .. 
t, 
?, 

J. 
l 
4 
ii 
l 
6 
5 
l 
1 
2 
l 
l 

l 
3 
2 

5, 

)2 

> 

~.s 

1·-,, J.; itl PiAlct. 

.. , -~-· 
3 
3 
3 
3 
l 
2 
3 
6 
6 
2 
2 ., 
1 
3 
8 

12 
5 

10 
T 
5 
;5 
4 
5 
4 
4 

1 
2 

123 

13 

1 

,-6 



~·,1;,;.:,~. -,,_Ji 

l'J:rJ.'R.ffl!f~l!fN C~' 5GOlti!,:5 c);s\ l't,H:'J: n ''"A!' ) \ ., \. 

S'Jt;!.1.i.1 ATl:I'l'rru~s T.l1~f..T 

G.W.U, Pilot lido ii, Pil.,·t N .. O .. Pilot Total Pilot 
Sn1;frea ~ 

.. $..,-,'!!) Grcup ~O!lL,_ -· - -- .. ._ .. _.,,,_..,...,_...........,_, ... 

30 and up 
28~29 
26'-21 
24'-25 
22c ?.;, ' l ... 
20•21 
1a-..t9 l ~ l 

16-1'1 • ~ 

14 .. ,15 
12 .. 13 l 1. 2 4 
10,.t.l 2 ~ 3 
6-1 4 l 3 8 
6•·7 l 4. ; 10 
4=5 l 2 6 'J 
2~3 3 3 13 19 
O·l 6 3 5 14 

~2 to ~1 3 3 4, 10 
~4 to -3 3 C 3 ll ~· 
~6 to¢; :t 3 ~ 4 
~a to ~1 2 4 4 10 
-10 to -9 l 2 4 'I 
•12 to All 2 2 3 1 
-l.4 1,o ~1.3 1 l 2 
-lt to -15 ~ -
-18 '!..o ml'I 3 l 
~.20 to -l'J 
~2i! to -21 
-24 to -23 
-26 to -25 
m28 to -27 
-J(; to M2'J 
Bf.'lOW -30 

TOTAL 31 39 53 125 

Q3 8 ;;. • 'I 

lll!dill.n l ~3 2 1 

~l ~3 Ke ·'4- -6 



jO aY,,('i u~ 
.d:l-;?J 
26 ... 2'/ 
l4•25 
:2-23 
.. 

10·""2~l 
18~19 
H,,,l'l 
l4~J5 
}.2-13 
.w-u. 

L~·9 
{,v,7 

4·.:i 
2-3 
O•l 

·2, to ,«1 

··4 ·to .. 3 
»6, to -5 
B to ~, 

-~ .'J:.; t\) Al , 
""1..Z! t:> •U. 
•.l.4 tll ~13 
• J.6 to ,-,.15' 
.. 18 to .. 1•1 
"'20 to -19 
~z2 to •2l 
.. 24 tv ~23 
=26 to •25 
.. zs i~o -21 
-30 to -29 
B,:,lots ~30 

'fl)TAL 

q} 

~,,dinn 

~l 

')Lr::ittJ', ,n,:i.,~,· t:;~ ,::,~~v"-J.:;~) .JN :·r:..R~~1 iii -..)~G'Jf;A.~1,~:, ,m.1 !.ftBOR} 
3(}C'.(:; 1~ j.,'f>fJ ·~:".iD½-0 'f'_itST 

G, : , ti . l'ilot 
N1'.,_,,_}};:.;:.~ ... ,-

1 

t 

1 
' I. 
J. 

3 
3 
' .. 

·' 
4 
4 
.i. 
3 
l 

1 

)1 

•) •., 

' 

l 

2 
2 

1 
J , 
4 
lj. 
•' ) 

3 
6 
.! 

~., 
-; 

,,1 

' ... ,, 

N,. tl . f:Uot 
Gi:;OU[l ,.,.,.,,,_,_._._.,, 

~ .. 

4 
4 

3 
3 
4 
3 
4 
6 
6 
4 
.l 
4 
,, .. 
3 

4 

~ 

l 

"" ,/.,) 

'{ 

-·l 

-,, ~1 

1'ote.l Pili;,t, 
G;roup -•m 

1 

l 
~ 

2 
2 
1 
6 
6 
6 
'l 
8 
8 

11 
14 
15 
10 
10 

7 
2 
3 
2 

l 

123 

6 

~l 

~, 



"..'/i.BIJ1~: .l ~.:, 

DWTRUHl'i'IOi\l Olf t:.:()H.E.-; or,. P.-J<.T IV ( SOCIA.I, J;[FE) 
E.08.I :~t AT"I'IT"'J!JSS TBG'.l" 

G~~l0U.,. Pilot :lt(L U" Pilot If,C.., ?tlot Total Pilot 
fu:_oreo Group ·--~~,. .. _ Gr-OtJL, __ - Grcl!£ ·-
30 and up 
28-29 
26-27· 
24-25 
22·23 
20-21 
18-19 
16-17 l l 
14°15 l l 2 
12-13 l 4 £, 9 
10-11 3 1 2 6 
8-9 { 

" 4 4 14 
6-7 r' :, 8 f, 19 
4-5 ll 5 14 27 
2 .. 3 ,; 4 9 ~ 

0-1 ; 
, 

'} 16 .. ,:l 

-2 to -1 3 5 4 12 
~4 to -3 l 4 5 
,-6 to ··5 J 1 
-B ti, -7 l l 

~10 to -9 .. 
--12 to -11 J l 
~t4 to ~·13 
-16 to --15 
-18 to -17 
--20 to -19 
.:-22 to -21 
-24 t.o -23 
-26 to -25 
~28 to -27 
-30 to -29 
Below -30 

TOTAL 31 3'.! 53 123 

'<3 ') ? £ 8 

Median 6 5 t,. 5 

Ql ,, j r~ 1 



<...., - ; 

rti.IH,~ 17 

J.US'.l'lUl:lll'l' LOil OF SCORES OH .-'ART V ( Gtr>1E!Ul1lEHl' ) 
SOCIAL A'.l'T!'l''JOi,f.- TES'l' 

c;.w.11. Filot w~ uil> Pilot N.C. Pilot 1.rotal Pilot 
Scoroe _G:i"Ol>J2_ __ 1.ko~- __Qr2_~ Group . 
30 and up 
28··29 
;,;;-27 
24-2,1 
22-23 
20-21 
18-19 l l 
16-,17 
14~15 ~ 

12-13 ~ ' 1 ... 
10~11 1 l 2 
8-9 l l 
6-7 2 J. l 4 
4-5 2 2 4 B 
2-3 3 l 3 7 
0,.1 2 4 (, 12 

-2 to -1 4 3 B 15 
-4 to -3 1 4 9 14 
~6 'GO -5 3 9 '1 19 
-8 to -'1 3 6 5 14 

-10 to -9 2 7 3 12 
··12 to •·11 3 l 4 B 
-14 to -13 2 1 l 4 
-16 to -15 l 1 
-15 to -17 
-20 to -19 
-22 to ··21 
-24 to -23 
-26 to -25 
-23 to -27 
•30 to -29 
Bolo.I -30 

TOTAL 31 39 53 123 

Q3 3 -2 0 0 

l!&dian -l. .-5 -3 -4 

Ql -9 -6 ~6 -B 



-4f3., 

TABLE 16 

DISTRIBUTION OF SCORES ON PARl' VI (RELl(lION) 
SOCIAL ATl'ITIJDES TEST 

a.w.u. Pilot Md. U, Pilot N.C. Pil<>t Total Pilot 
!w:.u Group Group - GroUL..,_ Group 

30 and up 
28-29 
26-27 
24-25 
22~23 
20-21 
18-19 
16-17 
l4-15 
12-13 
10-ll l l 

8-9 l l 2 
6··7 - l l 2 
4•5 3 3 
2-3 2 l 2 s 
0-1 l 2 2 5 

•2 to •l 2 3 6 ll 
~4 to -3 6 3 7 18 
-6 to -S 4 5 10 19 
-a to -7 3 9 10 22 

-10 to c9 3 1 6 16 
-12 to -ll 2 5 4 11 
-14 to •13 l l 3 5 
-16 to -15 l l 2 
-18 to -17 
•20 to -19 
•22 to -21 
-24 to -23 
-26 to •25 
-28 to -27 
-30 to -29 
Balow -30 

TOTAL 31 39 53 123 

Q3 -1 -4 -3 -3 

Median -4 -7 -6 -6 

Ql -8 -9 -9 -9 



G_.J ,.TJ.- Pi:.:;t u .. or 1-.ld, }"i::.,ot NoC" Pilot Total Pilot 
Rat!ru; __ "'.Q!:!WJL._ Grt>JIJL., __ . __ g_,oup Group 

fl_<;.\l~ll..!a'.!..J:''h. K!I' i ea,an 

A 2 2 4 8 
R plus l 3 3 7 
3 6 2 5 13 
B fJ.i.::':.UD 

,. 8 1 17 " C plus ., 2 1 16 I 
C 8 17 24 49 

9,iP'.ll,J?~\j-~,~.lL,,..i ._M't:. -,!'.)1YQ~~/ls.i!?P0,2 To&eber 

A 6 6 13 25 
ii plus (, 1 10 23 
il 5 " 12 24 I 

B r,rhms 2 8 4 14 
0 _plt!S ~ 3 1 12 ,. ,. 
" !i J 4 12 

~'!'?J't.).or._~_zmee:r 

A 6 8 16 30 
)'l plua 2 5 8 15 
B 5 6 6 17 
B n:6.nua 4 2 11 17 
C plue 2 4 6 12 
C 1 9 3 19 

Occueation Ll,,!7er 

A 3 2 l 6 
B plu~ 2 2 0 4 
B .3 1 3 7 
ll minv.9 10 7 8 25 
C plus 5 10 12 27 
a 3 l~ 26 41 

~.!!9at.i,0Jl)i!:lni,:t1U: 

&. l 0 0 l 
B plus 0 0 2 2 
.6 l l 2 4 
.9 minUl3 6 5 4 15 
C plus 3 1 3 7 
C 15 27 39 8l. 



TABIB 19 (Cont'd) 

DISTRIBUTION CF fu\:l'IHG5 ON $TRONG J:N'l'ElUJS'I' BLANI!: 

G,\JT,Uc Pilot U, of l.ld. Pilot N.0. Pilot Tot:;1 Pilot 
~ti!lli _ _,Qfgup _._\k.9.lill.... __ ___Q_t~ . _Jlrol!E 

Oc cuoa t ~11£1:-g ~,!CO ITi '4'_§~ Tea ch(;).· 

A 4 5 5 14 
B plea l 5 l 7 
E 5 l 10 16 
B minue 5 8 4 17 
C plt:11 4 5 10 19 
C 7 10 20 37 

Qj:cup<>~jpa Cerll.fied l'ubUo Acoo~.!,.'1!l, 

A l 2 0 3 
B plus 0 l 0 l 
B l 0 l 2 
B minus 5 4 3 12 
C plus 9 8 6 23 
C 10 19 40 69 

~.1tion r.ht~omo.ticiaa 

A 0 0 0 0 
B plua l l 0 2 
B l 2 l 4 
B minua 2 2 5 9 
C plus 4 5 6 15 
C 18 24- 38 Bo 

Q:,cu)!_at i_on <;,he_pt!:i_t 

l 3 9 10 22 
B plus 4 1 9 14 
B 5 2 3 10 
B minl19 6 5 11 22 
C pl1.111 0 6 8 14 
C 8 11 9 28 



~._'1 ... -,; 

'r...Bui 20 

INDIVIDUJL .P.:Z:."1.0.i.tlTlJ.:S ,,.;coa:n OF JTJr,;,;.·uoo. 
STUOJm'S ii'·!) FAILUR.,; STUD.!;t!'l'S 

Bern:reuter Test !:re•nz Teet 

Sjugep\ 'lll•ll B2-S B3r! B4,-0 !1..:2. E.:i!. Soore lilm. ,,ge -- - - -
SUPERIOR Sl'UD&NTS2 

J .D,D, 23 11 5 89 19 60 86 22 
R,L,K, 'J4 8 90 53 97 55 20 17 
w .c .. a. 3 90 3 98 5 69 99 22 
J .a.w. ; % 6 97 5 88 69 21 
W.F ,\!. 2l 6S 24 81 33 60 15 21t 
L.'I.P. 6.9 46 67 19 85 66 92 22 
A~S.Ait 14 29 :u 79 22 10 95 22 
G,F,B, 88 7 88 13 96 48 99 22 
J.o.a, 41 ')2 39 77 33 69 74 21t 
J ,L.L. 10 77 8 84 10 60 ,:, 22 
G,T ,:,, 6 Jl 4 84 16 12 92 22 
F .A.5 • 14 64 13 98 17 70 70 21 
H.~, • 56 15 53 54 82 4 7 16 

Madiana 21 64 13 81 22 60 90 22 

F .AILJiU STUOi;NI'a3 

G,VI, 94 7 94 17 98 74 31 lSf 
N .. W.1.1 <;1 20 61 24 60 33 ;o 'Jl 22 

2 Inoluded in th& group of "Sup.,rior ..,tudents" Arn those recommended from 
tho Goorce 'wa.shington and ?.:&ryland groups for the a4vanood oour1u,- Thelil& 
students were recommended upon tho baslo of superior work in the initial 
course, 

3 
Inoluded in the group ot "Failure 5tuients" are thoso dropped frcm tho 
training oourso botore completion. 

• 
! "-'x 

.s:~ 

~s. 
_;v 

"' 

. 

•• 

i 



_i :-,_,__ 

- ~ . .. 
_i',:· 

i.' 

student 

' ' 
I 

r 

, .. 
6 t- J.D.D. 

- R.L.I:. 59 , 
' w.c.a. 30 < 

J.H.W. 46 
\"1.1 .11. 12 
L.\7 .. 1-' • 19 
A.S • .\. 45 
o.r .a. 51 
J.O,H, 45 
R.L.L. 75 

' G.T.s .. 45 
F .A.~. 5 
H.l'I. 4 

-t·. 
" 
-:.- : 

Medians 45 

TAB18 21 

INDIVIDUAL PER\,'EffllE m:coRDS OF SUPERIOR 
STIJ.ll.EN?S .oUlO F;:ILURF STlIDEN'l.'S 

Hunte1' So~al At·ti.!2dea Tea!_ 

II 

5 
50 
20 
90 
85 
78 
99 
33 
53 
38 
7 

72 
15 

50 

51 
70 

:rarta 
III r.v 

SUPERIOR S 'l'UDENl'S 

20 40 
90 22 
32 82 
75 10 
55 55 
73 1 
78 23 
37 69 
64 25 
85 6 
90 22 
88 8,5' 
30 52 

73 25 

FAILURE STUDENl'S 

88 
15 

23 
50 

V 

44 
99 
11 
94 
75 
81 
81 
15 
15 
30 
88 
93 

Inc. 

78 

93 
11 

VI 

28 
2 

36 
51 
68 
12 
79 
97 
51 
23 
7 

78 
85 

51 

9 
34 

Total 

5 
36 
19 
60 
74 
51 
73 
55 
27 
37 
27 
40 

Inc. 

38 

65 
39 



St-uil;,.,~ -----

J ,O,ll, 

n-::~ Jp~t!.01~~· .;!\ :;t: :r 
___ ~t,~; ~,. l • 

Me.-tr.. ... ~-~"'~t. So •. l,i: .. -::ner 
s.i~~in,.,,r 
Gh~lllht 

lte.~!i,.'"r'h. So"' Tti&•":i°".-~::· 
Ch~nti1:.t 

rnyehi.,m 
En~in.,er 
Criemia't 

(,r,~•q;,;;.U.ou .rHlt L.l<r 
:utt i11"'t< r r; 

~-'"---•----~ ~ ,il~--4,.~.--. 

ll!f.th .. ~P!,ydod Sei,rni,1;1 
'1'"'10h3r 

Ml.nle·t1cJ::-
Social 5<:, H.5. T&aoh~r 
~thematie;ian 

}tJ.rb;I..,,• 
social r.c. u.s,. TofA.,;n~r 
C,-1'oA" 
Ma th !!i<li!. ti ::ie.n 

IA."Y or 
Mini et.er 
(}..,F .. Al/> 

;:-;,.tiJtd.., 1.an 
Minis t., r 
iu.t,hematician 

l'hy .. 1oian 
!Ja'•f';(l>C' 

Minister 
liavhett.;1:tician 

).ti.cl." t,, r 
soois.l Sc.1 lL.'3. TtH•,(!~fH .. 

1-Alf)'itr 

1linht11r 
c.P .A. 
JMthematician 

h\ini eter 
S~cia.l So. H.i,tL. ·rafl.c.her 



s:iicial. Sc-1- H .. s .. '.!'~Ja-:'i!1or 

C.P.A .. 

Math .~Ph. Sc~ 'fa3.;;1,.Jr 

~n!1,ineer 
Ch.,mht 

U."3161" 

C • P .,A. .. 

Gh~:iibt 
7nyai.::~.an 
Ma.t.h.~Pb .. S:!" T~ac~ic·.:· 
Er,-gin&c111~ 

Pl:yaiaian 
Engin~er 
Minis·~er 
C .. P.A. 
lolatl":ematida.n 
Chaini~t 

P?lydcie.n 
E~gineor 
IHrshtc,r 
l!at.hematL,i<1<'. 
G,1.~.,e,miut 

r.g vysi:­

~•.isiat~r 
n .. P.Ao 

llict!.. 0 P'1. S-.• Ti,&chor 
%r, ~hamri.ticfo.n 

G>ryor 
~!.ni,ster 
Sr,.~:lal Sc D !-loS., T@acher 
C~ ?,,A., 



,'_\j'l•).i.::~: ~·, ,~t., ~:·,::~., ,:!~l'.'-:: (~j.(1t•t;S C'N PtJ . .1\.1 o:, .. 
'[;'iii: .:::'.?Ji:',Z,:7:&~, I'1\l~SITT', A!;t! l'IUN!.lS -0::a"TS 

Us:~url.ty o~· E::--,.-i;i,:,~;,~~ 

lnt":i r~i, 1 , :,,,.. \ t t :;. t ud ei '( 

;,t,1'l.tud,, i;,iwa..-d 
"Jgro 

Attlt'lldf.f t:--,'.,:c.:d ii:t..;f,!Jr;r~.o 

and ldb~~ Yrobl,u, 

Att!~ud, t.>Jwa:d 3-J:Jiail 1£,i:r~ 

s·s;•~r:l.o" .}tc,C:s.r,t 
p1:, ot Grc U!J 

90 

;iO 

and c-,~.Y·:>nt.i Q.'i,,S ~5 

All Stu".lent Pi• 
lo·t$ Completing 

---~O~!.....,_-

:,4 

46 

35 

66 

50 

42 

69 

46 

.54 

65 

38 

60 

51 

Norm,i.:. Non~ 
pilot Collags 
___ /k'!~k: ____ 

50 

50 

50 

50 

50 

50 

50 

50 

50 

.50 

50 

.50 

50 



~ 
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·rt>.BLE 24 

RANK ORDER GOfUULATIONS OF INSTRUCTOR'S RA'fINGS 
OF FLTING ABILITY .IITH VARIOUS TES'l' SCORES 

i"!ith Nourotics Tendenoy ••• . . . . .. 
With Selt•aut:!iciency '° • • • ... (' • • ~ ., • e • • " ~ • • ~ • • 

VIUh Introversion. • • • • n " ,. ., • • ... • • • • • 

\lith Doad.naaco .. .. • f'l "' ,,. o G .:=. QI • .. • • 

',lit.b 51111'-confidonce • 0 • <a • • • • • • • • • • 
With Sooiabil:l.ty • • • a to II .,_ (!. ft • • • • • ••• • • • • • •• 

With Maturity of Emot;i,:,n.••In-~,.,r&at"~.Attitude11. • • • • • • • • • .4'} 

111th Libei::alilllll toward Negro • • • • • •• • ••• . " . 
With Liberalillm toll'Ud War • , 

With Liberaliem taard Economic and Labor Px•oblen;a 

With Liberaliem toward :,ocial laws and Gc,nvent ion.11 • 

• • 

• • • • 

• • ' . • • ••• 

• • 

• • With Liberalil!ID toward Governmemt. 

With Liberali&m towl!l.rd Roligiun •• • • • • • • •• 

it 

- High test. scorec 111gnifJ l<.'11• s,,1f-confidem,e,. 

High tost scoro11 eignify lQW 5ociabilitf, 

.02 



'l'hh n·,,dy i)l"iCii:!:1'>.N "-kl itd·.t;;.;;.,,a ll.C"s"llYl1ll tli :::'OU:.' j?F.J~hologiual te,1t111 
{l) U,• :·,,.,, c,:,t,,17 l'\:•,•;01nlHy Xr:yemr,..-,·, (2) t,r,(i' P.r1iijosy lnte:r&~t~Att1tud;, 
'i'<o~t, (;:) •. 1-1!: !hmt~:r 3o~h.l l,"tit.,iie1:1 Teat, MQ. (4) /;h~ 5tro,:g Vnoat1o~!l.l 
!iv;oro,&t B.;.,.-:.k, rt<i 1n10t,·=~l"t1 o::~,·e o.,.:zdnlut.,:rad i;o a i.i:rtal. of 132 lrt11<11111:it 
i,'i.lct11 in '"·o:,rtn,; at -::hill °"'ul"g:i- ~·/:,.11.h1,i,et,t>n Uni\"'l>l."~i~y, li.i-1:.7:land Unin~i,ity, 
th~ l:ui"l'. ~" ·.:.; of: Nor~h Cr.:t",;,1111!'1, •• ,,.d l1o!"~l; C:u-olint\ St11.te C111le.3"• 

3l!Ql tlll NI ,~~~i, c-:>st« v~r.i t>'l!!.~.J'~$,! to 'fhOIII (l) ib~ Oil'-paliii~I\ o!' 'th@ 
il1t..,,,:;1; fili'ul ,t ud,,l>ii ·,,;-t 11<' ::'!'oo:';l,;, wit::: t•u• 11olt"Iwi1.I c:mtl"ril rr.eorde • ( 2) t,h@ 
cam;:,ad.Mu :,? i:'<11'.'ord;; of ,aupori~r ,r.;,('l:M, p:!.l~t11 with tha uorlllt1.l ~ontx-ol 
~f!GJ!"da azid ,'<1,;r!,)rji; i!<>r t;,,,, t,;;t,,l ~J'.ll.lfJ ;;,.! pilot e't e.r,d {J,) the ."01llltior,.1hip 
b11t.:1,11n t ·.,f· p,,eho '..ogic"l ll!-::>:ia1.a',Jil aud .rath>g$ ot r,i;).&t1 vo fl:l. gbt eomp"~"nc,e. 

l/1.t..hiJt.ii.1.l'~<!,t !,w...2,t. !Jc !lr: :ltr;:i.,gti ['.l!~i,WJ , th<11 t'ollowlns tentat.1 VII 001').0 
,ilu,d.o>'..s •-.a1 he d1\\~ ! • 

lo All ~1u.~o~~f:i'►.1l ~ ... uti.l'J.t ptl~t r;,'"0" 1 ~:,:., Q~& luwttt· !11-,,-,e~a~e uel.tt .. otic 
t,;mlu,Dy ·1ooe~.e (E1!(} {.ill thti Be1•;1<1n.:tt-.r ln1l",,r,t,a.ry th.n did the normal 01)!!." 
ti"ol F.;!"O"J,P1-1 ~ 

2 • a1: <,UgQ<>c,,r· .. ;) ~ud;ii::1t pl.l,:,l; (.;rsi,,pt, 1!i01."'J on ·th!'/ !l"O""ng,;, 1-,ae irve 

tl'i::70rtcd t.!Hm th,o ;1Q;-:;.at (?f.'Cl.tp~ ""' IM~.(l.Ut'-lld t"f the llornr~vte.· li:nr.l:i:ll"i' (a3! , ... 

3, «:1,,, ~o:,;,-,,.:u, .. ~v:,1.J.,~,cti,: til.l?~ gn:,,•;, 11$ ma.ro damir;.,urt. tll'!'.n t!'I-> 
, ,\lt'Tiial ( :a ~o .... .:e>:-nt '-ll't ~r:- I,mn,:t ,n·y J, 

4. Sa,;,·;;~ fu1· /,I,-. llUOO~~sf,11 pt,.,.,-:;,, e.rul rwrmali, did ~•;it dUfei:- li.JlI'.l"<><::1e;blf 
•i<l th<i fa?t ,;r-11 of 3:H -l)t.::'fi,;I ~"''i (1lz5), Gt,lf•-1onftde,noc, (F 1G) • llmi Svd.a·· 
,>ility (l!'2S ! , 

;'i, Ou tl111> ?r ~.,:")' littw,·::rat-•..lttit u,;t Ti, If'~• 1:h<, 13 l)[<t,?11911. i, ll'-'Cl'll"ll~!'•D. 
p11-:rc grec;p ~,,w~I'. gt'<"'-'t"'•' .ll~t.w•±~y ¢1 1~.t•1t·•>::!t ~J1:i a:\;Htud11 th= tt.1> Lhit'l!lal .1 
ttontr\ll S"'O'!f, • 

6. (tt th .. !',;i·>.1r ~11.b-tcat11 on th-, !"i·tJoei.;:r inllLn-.,,e-:;.t, two (opini01:11, r>f 
HOngi.oe& w.d. oxpr!!!asione 1£ U;;;s ond dl,:tH:~ for typ•l of ,w:;-ooM) ehO'l!"'d 
apyr11,aiab·.e 1.iiiei',:,n;:i, l;rl,:.~~:i. '1..11~ a:.io?~_,s:l~l pilot and ncm.-i>HO~ gr?..:psf 
"Ile (iat.111,•e,at in mrimrn thing~) ,1h.~~:c,d t1. 1>l:lff1t differ<!,"nC<'J b1>twei,,n ·the twc, 
gl:'ou;,,,JJ ::ud cne (i,i.pr-,c~1on of TIIO,"t'Y or e.,e.'!'<111 !lhtnred nc diff.,;:-.,.a,;u,. 

7. Th~ me,Utu:--~11 on th~ llan~ ar ioo.:,,!.,l .,tt:l.tuclee Teat :l,n:iiaat-111 tlil\t tlt11 
'..Uo~a~st'ul pilot r.ri.rnr an:t -~h-, M.,"C',i;,,, sihQ'f»~, no G.'l.tf,f''111ll41 in Ub,,,·"'liu, 
and. 0011a!l!"r .. d.i v:tlli!I {uu,~n-;. :;f ~5 ._.,d =-4 <' lllill)51 .-!; 1.•.•,:,ly). 

8. In tilo a1.x r1ub-,,':..,lltlil of th~ H,,:rt;;):,;- tHt. (m>.t.:l.t"lio toward th'1 ,;~o. 
:OO\$'ard """ 1 toward !!1-'0!lol'.O!,;,s 11.l'ld la'bcr; tQ'fai'd!l e<rni>al lifo, r..nd tnwa.r<I 
gov,r,r11111•mt ~·.,ti rcllgi.:,n) tli'f.J'I!! was 1:1.ttl"' ·l:l!to,cnoe. Or. ·taato of ,:ttitllde 



i-

tO\llard th• negro, 1111:1X1olll10 ■ and hb.ir, l!l.nd rol1g1011., dit'!'eren,H■ o!' 2=4 
pointe in tlto awdiAn 1oorG11 wore t'oimd 0 Dittorenou in the otl'!!'l!· t•et■ 
were eTe11. 111111Ulor. 

9. 'l'ht. St.ri>ng Vocational 1:3:ttireet Bl1<.nk -o :1<1orod for ni11a oo~upa­
tion11 (Table 19). Among the e1aoo:sijsf'•1l pilo-',;e tbs l11.rg<11l't pe:'"aenh.g• at 
"A;' r11.ting11 (eignityine, that tho oi:l'lJ•at po1Jse1111ea t:1• later,,~'• patt&l'Jli!I 
or tholStl auooe1J11!11l 1n tho 0001?pat:l.011) 1~ fo.- tho ooc1.:.p11.tion or Engineer 
with only 11. ■mall poroenta6" of a ~ontr11l gro;ii, or etudonts a,c:; '!'r,e Gec,rge 
Wuhington _ thi!.vor■ity ohgoeing in ~-his ml'!Dfl'1'• Yw the oocunar,ion ot 
Uinistor, ~ e1! tho auo11'!>.;11tu1 pilot group ha•H1 rating in the ttno int,;reot 
oa.t11gory" whil• the 001i:~rol gl'oup Ghow"d ,ml/ 5~%. i'or the ocaupa.t ion 
of .::ertii'iltd Publio .A/Jocunto.n·", i¼~ ct ·the 6:1<:cea,itul pilot ,&l'')"JP ■h(l'IJ 
"110 intllrHt" r1Ltin;.a while aul.y 4G;' o! t:,e Jcnt.rola did 1:U:ewi.ue • For 
llatlum111.tioia:•1. thlfl.re is ""ry llttle diff'l,·enel!I in tic.a. t;,.:; gg>o\lps. 

10. AneJ.y·ds or the a.:.or<>.i at tho "r,upe11·ior" group of pilot<, 11.11 l'lom­
pc.nd with illl pi:l.11-!.11 (v.,,ohotttc and l~,e~ superior orcn J 411d with norellll 
non~p1lot atu1anto showed tho aup,srior p:llota to be ch».'aQtariH.:\ by lo;w 
n~urotio tondt>nay, high 1!&1.f~!ct'.ftioienoy, lov :L!ltrovor.>jlon, high domb1,,nao. 
high oolf•contid11no,o, ,rnd beiloi, sv-:irai:,e !llloiability. They dit'fu• Blighily 
troll the total pilo·t populat:!.oi. ~ntl. !lll'l.r,rnily trom the non"piltr. Ci-ou:9■ in 
theua trait■• A marked diffetonoe irl a:tiown in maturity of enmtionu, :ln­
tcruts • and attitudoa on th<> P.-""'""Y t'),at foir tbe tfu'.,,., ga-cu;," (ratiU£B of 
90, <>9, and 50 for the euporior, total pUgt, ar,d aontrol groups respoot•· 
1vely). The auperior pilot gr,;up ie on tho ""'°"''"8" l'IOT'e, 11 l:-sral to•!lll'd 
govormont and e,onomio and lo.bor ~r~Plem~, ~d more oonoervative toward 
eooial lava and oonvontions th,.l'I tl,o others, N1> difforoncoo were f'ound 
among the thre<1 groi.pe with rego.z-d to attit-uda towi,rd the n11zr•, •ar, or 
1·ol1gion. 

The oooupatiol'lll.l ratfnga gin a predoi:1:\:11<n,:,o of hlgh r,stinga to Engineer• 
111.g far tho superio:.r grCl\lp and lo• rat:l11gs !'o,r lUniatc,r, Certiti<td Publia 
A<.loountllJ\t and lfatrur.-,t!oian. Th;i,rt wore no eignificaut; ditrcrancoa b,;two,m 
the aupericr pilot groap ti.nd the tota1 pilot £f'Oup11 in theee retinga, 

11. When rank-order aorrlllat:i.ona wue computu\1 b~twaen &. ;i~.:l.rd~o011l­
par1aon rating of 10 01' the atudont pilots (the, p:llo·t,:, ·mo ilr<> c\isoueaod in 
Part I of thi• raport) only e1>lf•~i.ftioienoy, 1100:l.11bilit;v, maturity ot er.,otions, 
int111r,u1t, 6.nd a.ttii;udea, · or.nd attit1ld.o t;r,~e.rd. H<!nomio and lalx,r probl1111111 
demonatrated any r•latioo.ohip to the criterion {oorrela~io~• or .4S, .53, 
.49, 11.nd .25 re11pa0tively), All .itho,· oorr.,l.«tio:ni, ranged btitwuu -.19 i,ud 

a04. 

Editp£'• Ncptea T11et11 of the dgrdticanoa of d:l.tferenae:, botweon group■ 
are illlplied ill the ab~~• report, <tltho\.lg.; they aru not. proaonted, It ahould 
ba obao"ed, howe-rer, ·that ,r,atht.ioally "aignU'icant" dif'f'orimooa among the 
groupa otwlled -1 be rolo.t""cl. to 7. r.uz,o.. of. .moontrol..led fM~<lrc of ael~otion, 
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ANALTSIS or '.!.'EST DAT,\ ON 1931!-39 t:.A.A. StllCJ.OO.'S1 

!:.'TROUtlC'l.'!ON 

With th• ~ .. 11'·1'ion of till¾ Experl.mem;al Civill11n f':I.J.ot '.l'N.in1ng Pro• 
gi-m at Purdue Um.vex·. _t;y in the Spring of 193<;, the C't1crdimti-i,.g Committee 
in charge ot this program felt th» u~ed for selsct1Yo l/leasure~ in i..idition 
to tho rogular phyi.ical e~:r:;,1tio11 1n .ir,uotiz!.g appliimnts, Ac<:o.rdi..1,gly-, 
a nsoaroh progl'alll was designed to .,tudy u-.e pl'Dcsoo of 11election with the 
ld.m of tl.nding IIOl'.\18 teots 1Wd net:1clll'l'a llhioh m:l.g..'1t aid in tile f'u:~ura sel;,c• 
tion o:f studont pi.lots. A 11e!"iE111 oi' toa'Ja 11:.d -211rors ww,; • '.'.t&8111bled aud 
adminiartorad to s·~,.idents part;:i.•;i~t.;~,'ll?. in tt.o C.l'.'t. Pro'9'am fo1· 1939. 'i'he 
resul."ti'l ot these taste ,rere then oolT\11t\tod tj,;';h pilot E1Ucc~1111> • !\t the con­
olueio11 of th;i training pro~, to d!ll·~o:'lld.M \1he1tho1· MJ of th& teat P•~ 
tormance[l wei•e related to vuc•J4i>ell in flying u1.d .ll'.!i.6,'lt thw i,et>VI:'> as 1:1Sle-n.i w 
d'"1.e11s in tutiAre prograwi. 

At the time that t.'111 stt!lly = aC:e• 'l;w 111611,Gl.U"Qll ot tlylng ability 
,rare avro.labl11t (l) the iavtruoti;;r'e day,,..t,0•11&7 tli;!.ht. ra1i1l,i; G~ bia 11tild.:1r11:ta. 
and (2) ll.1'I cnr1ll rating me.d<i! by thf- m.1101' lutru;rl;ol". A..?tar the preliml..uu1· 
analylli11 of' theae dati. we complet<l1d 1 t'.u, o.a..a. Flight. E.l!N:d.cl.41::••s nrtini; l>a­
cam'II avail!lbls 11.1:ld. it r;O&Jled 1b1:s1:rable t,, &ltf:U.d the t,·eatw.,rrt of the ral'ults 
uai!IG this new criterion. 

Thei pro!l\ent rsport is & pr"'3e11.tati'-lll ct the rei:iul'~J!I of th,:: complete IUll!.l;ysie 
made of the teots Nld moo.o->l.l"eo :_d.v,,n to ·thll student,, 1,uriie:tn1Jtit.1g 1.a tbfl C.P.'!~. 
Program for 1938-39, 

TESTS ,mo i,P.Jl.<:Ui!ll:S USED 

i'he testing pL·a!l:('!llll tor thil.'\ iav~aU('.:lti011 u,,,lui1od w.J.1,i,1toring tltirt:,• 
four differ;;ut teat&; those, toge'.;ll.e;, ,11th othl!'r sco!''>d al.ready avail11.ble~ 
ma.de a total ot tnirty-ni?Js l!W·l!&l/:".'e:i a·,!l~,l'.l.ble for ei.-,li iiti~.!.o:r.t pilot. 'l"he 
adminiatraticm of these teats ~..is .;on:i1!cted by ti,r,;,e dl.ff~,1•.:mt <.'.:!:vi!lionu of 
Pllrdus Univer31ty and the fol:i.oring disowasi;:,n;; are group~ r;..:,cordin$ to the 
di v:111111:na adminie•:a,ring thilm. All -tast data u, w,el !u detn:rmi:n:ltl;l thei:- re­
le.tiollllhip nth 1'1:;rins ability $l"e prc1;1<1:nted iu ll.ppan~ A, ";'ab 1e J..•l. :tn 
same oat.er; it 'l".ls necousnry to tr!lllamc.te tho origil:lli cQt.1, Jr.to a di:'.fa.-ant 
:tom in ox-de:.r that e. eorr;ilat:!.ona.l a!ltclysill might bo ml!lde; the ,l.ete.ils ot ,ntoh 
trananl'llhat10ll8 of the data will be p.ven with tile ilecuei.ic;i ~! thl!I tsat1J eo 
treated. 'fhe odgine.l t'tlrm .if au,;h datt:L ie giver. 1n App;ntcl.L: t., 'l'l!.ble A..;;? .. 

l The Witera wish to attknotf.l.edgo ·l;ne cooporatio::i of the i'ollo-rlng peoplu 
We A. Hiestand.> c. i:.. Mor~, CU!d. s. l!cll:le ot t:ta ll«ll:. fi;;:;iitJe COlllCdtt~or 
G. Sa.tt.ar, E .. Ewart, L. 'l'u11illg, li:lid J!llllH rfl'igb.t • rtee911l·.i.b Aaui~a.m.11; a:i:ui. 
Captain t. I. Arots, Chief flight lunructor. 



~.. l/e.i:;...,H1 A~.ti11 .. r,i:Jlorec :,-:J ... ii,i; _,--ti'f"~r-,· ,".i•'.>. t~'.;,•,,, ' _______ ,...,._.._,.. 

< 
1, M11m~e,e;ta $u.,,ih.l !lelatioll~ Bo• rde. ~ 'i'tl:!.,; teet oonei11t11 of a 1arie11 -·•=,-..--~--------· of four i:onn boards in~o which t.hs ~uoJ9et te tc phi:a fitted blooko in the short• 

oet puaaiblo time, Tln acor-e :le the totsl. ti.I.Ge for the four boards, 
4 

2, R11m1-'~deworth Tempera;:aent Soa:/_!, Thia h !I. peneil and paper inven-
tcry yie:1.ditig seven diff'er&nt mec,sur-::1J. In intorpreting ecorse on this test 1 t is 
nocessar1 to consult 1.ha r.r.nueJ. of the test. Either a vory high soore or a ver:, 
low soot"0 usy bo indicative of maladjuatE~nt, How~ver, for the purposes of this 
study tho !!18aning of th~ sooY"!l 19 not :l.mportan.t sinoe tho correlation might be sig­
nU'icant rego.rdlosa of the dir-aotior. c,f the score,. 

~ 

3. lleviecd i:lillll.eeol;a Paper Fora BoarJ.."' '!'his test belonee to a series of 
teats of 'll'hioh the LlinWJsota Spatial Relahionu Dceu•d11 mentioned above al"ft a part. 
lt io daoignod to tset one ph&SB- of meoharrl,ev:1 aptitude. 

6 
4. Ql11J Intellip;-,nce 'feu, H1~ei.- :!'om Sslt-Adminietering. This is a 

pencil am paper intallie;oncs teat in which the acoroe represent it81111:l correct and 
not I.Q. 's. 

S, S.9.hol11.stio..!.~, 7 This ID.(Jaetira mLS secured from tho Purdue Univer­
sity Regiatro.r's Office and rapr~sents tho cumulati1re scholarship avsra3e. The 
larger imioea indioilta hi;,)lei· sch'llaetio avo~us. 

6. Personality RP-tine;. 7 Thie mae.aure rraB scoured from the forms 1111ued 
by tho Personnel Se,rv1ce. The mse.3ure repr<isonte tl1e composite of a e;roU:p of rat­
ii:,ge by different ini'.ividue.ls, l'he h1ghe,.· the ooora, the better the rating. 

8 7, Or1eptat1on Teat;, Those moaeur~e were secured by the Pereonmil 
Service from the Oivieion of Ec.ucationo.l l'leforen~e :ind represent percentile ranking11 
of the o'tudent1 on the orientai,i.on teate 'sivan upon entering the University. The 
battery of tests from \'1hioh thoue :icore& -.1era obtained :I.a made up of the A, O, E, 
Peyohological Examination, the XQwa Placqment Teet 1n Mathomatios, and the Purdue 

----------------------2 
Under the direction of Dr. A. !'. Jobm.on, Purdue University, Lafayette, Indiana, 

3 Patenon, ~lliott, Al,dsrson, Toope, Reiidbradsr - !iinneeota. Meohanioal Ability 
!!.s1l• '!'he University of !JJnneeo~ Presa, 11.1.nneapolle, 1930, pp. 3ll•3l2. 

4 

5 

6 

HIIDllii, Donoaater and ·:1adsworlh, Guy Jr. "The Humm-T/adswerth Temparame:in Soale," 
reprint from the American .rs,urnal <lf P11yohiatq, 1935, 92, No. l. 

Paterson, llipnepota Teets. gp.oit,, P• 310, Quaaha, 'll', H, and L!kert, R, "The 
llevi11sd Minnesota Paper Form Board TeBt," 'l'be Journal of Educational Psyeholog, 
1937, 20, 197•204, 

ot1s, A, S, "Manual of Directio!!S!" (World Book Company, 1922). 

1 Further infol'll!li\tion may be obtained from the Personnel Offioe or the Regietn.r's 
Office, Purdue University, Iatayette, Indiana. 

8 See Diviaion of Eduoational Reference, Purdue University, Lafayette, Indiana. 
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g,autimeit•:;;rA; 
1a i}, ·!l~P->:.lH!'B o:: lt.ttl.g mtp:l~:tty 111,1 cubi('. 

~:"'':"):•:~ ';"f' ti"t(; earac~~ ty . 

., . ~ .. 11 ?r t~St!.:.=~~2~4£. Iru!Qt.. ·.t;-;i.ir~ ·'.e a.~ index ct yhrai.c'..\l f~;t~:.eflo 
ancl '.a e. c0111p,,site ->f three c\iffet-ent i)l'!!l.B'lrc.-,,i .i.) ,;,,cpi.<'ator-y force ru, ll11ffi1!1Ul'1610. 
by a me:rc;rcy n tube in m1liimoters, ;;_; per.,i:.riHli.lCG ;n!lll.81tr.,d :l.r. aeoo11,b of 
hoJ ding II aolum.r, ct 111er .. rn1 r at 40 rnillimic:t1:.·li!, ?.!'l& 3) bNathold.ine ill secc,nd.,;. 
The :lonault1. fo1· ·.,h·~ainl.'l;', th<i< tr.dr,x /Ju :,i VN, t,y ,ohnoidsr 1$: 

Aocordiw, t,c- Sah11sidor tl'l:i !l.''!<S>'<;~c , .. ill'.sic f-.,r- a rirn,p ~r bo:,11 wao tound to 
b" .45, It •.711;, b,;, nola,d th·,t tlil.o b ,:,; cir-sr-:t v:idaa~o with tlHi data li11ted 
i~ T.&tJ e l. 

,, 
10. §Q.nddar !nd~J, ·-"- '1'hl.a :':.nde;;; ie a 11!"1!?,Sars ct phyaical f1tn&8>\J 

-.ttlch ii, used to test ill)plicants for ·:,ll.~ Anr,y ,,.;.r Cci:-p9, :,011ordir.;:,; to Arm• 
strr,,,1g, nn inde.,; ot' 18 to 14 i!'I c•~n:,,0'10";;,d ci:csJle,.i,1 13 t,; l.1 very !3ood; 10 
to 9 fld:-; 8 d11ubt,tul; ,:,.m:t 'bolow 8 ,;r,;,,;,.t.1.sta;,tvr;,, ,!.;\ 

14 
ll. !·!l:'.e:te.J'1l'/lUII TeJ;t. Thi!! 1e a n,e,L,11ur11 of the t1me :Ln seconds 1111100,-

01u7 f,;.r the oyl.la ~::, l"lr.Ul"ll tec noroa'.;'.t~ .:if.t<>,· ~ho ~a';,j9ct hae, been rotated r.9,picUy 
in II hu.,ched nor, i;t-:;titt[; ,,oGiticn. 

12, f:1,l~e Hat~ Ch1;nge. l,!i 'lhio ie ,. masu.re :>f the ohan:J:11 in tho pu:l'!ls 
rate re:iulting ,~rc•:11 th6 rotation ,,f t:ie cuujs;:t in the 'l,1111-1.agmua temi., Since in 
soi:ie lnataneea T,r.era waa an lncroaee i:.1- 1J\l.l,i;;i re.te, whi lE> ~ll •>the.re there was a 

lO 

u 

12 

14 

15 

Ibid, Sohr.eicar citr;;e th" origfoal rei'c-Nrfl-O&; Grlpr,l!'• 1.. .. D .. ''Th.; Application 
of the ,Ur l,'orae Physical ~~ff'1sllie:1cy Teatu .,;o I.kill and '.'/,>lllfln," Speeio.l <lef:?/'.:\ 
§JU:., No. 14, l 924, taedi.::al.JS!!!.earoh 1J,;,w.\'i:~, Lcr,.don, 

Armatronr;, H, G, i'.[in9.~P.,leq am P!'11.<r.iee o:f ATiat:1on pdiai,io .. '/ill.isms and 
llilki:u Compe.ny, Balfiim.,re, 19J9;Jl,7.0:- ' 



decrease, it seemed desirable ta make all of the 
llfaa accomplished by adding "15" to each rneasure. 
aentsd iz1 Appendix A, T~.bl.; t-':'..) 

m"asurea posit b'" and thir, 
(The oricinal data ,ce prfi• 

u. To~~~ given by the Divieion of Edaoation and App!ied Payohology.lo 

l)o Dexterity Test .1•, If\ thia teat tha 1cora11 represent the n11111• 
ber ,>f pine plaoed in the props,· hole11 in 11. b,;,ard in 30 seoonda. Tllfo trial ■ 
lfere given for each hand and two trial.i tor both hands together. For oorre­
latioml purposes these 8Coree wer~ ew.r,s.tad to give ona total score, 

14. Finger Dcxtu·ity Toatol8 'i'hh terrt. ia dmilar to the on• 
111elltiionad ahoys except that ·the aoo,·e r,spr11aent11 t:IJllo iu aeoond3 to complete 
the f'irat half• of th,. board aad t !al<> ir. uoond:, to1• the aacond halt of the 
board. Theae two s~c,·,111 Wl'ir& &Ulll!ll(,t,;,d !'o,, oo.l'a.-alational purpoaea. 

15. TlrHsr.t' Dexter-it:,_ Teet.19 Thia t"at ia dmila.r to the one 
mentioned above oxGept that t·11et1~oro wo1-o used ·to manipulat11 the nine. Th$ 
acone witro a.gain tir.e a~0r5e tor the fi1·,.t and s"cond halYos ot the board. 

16. _Morgan Tra-,1ne; T!,st.20 Thia test oon~iat• r;t a Hrill• ot 15 
etyU gr11,du.ated in aiu whiah are to be drawn along a traoing board l1aYing 
el,tcirioe.l oontnot on tr,., sidea ~- "" ocrr1,,.,,t constitute~ en error, Fo\lr 
trials were ghen wil,h <1aoh stylus1 "nm:d.mm ot tour oontaots was allowed 
nth eaoh etylue. Thll :;,oore reip'eeante tti:J etyli nu.111ber weighted by the 
l!Wllber or eonta<;to mi;de ,;itl. each st;ylus. Th~ louer the aeon the bettor 
the performance, 

tim<i to a 
1?. Simol_~_Souna Reaatc!.'?.n Time. 21 In 1:f:l.e t o:.>t, aillljJl• rea ctiou 
11ingle sound st:l.mulua Yr,u m"aeur-od ·to the ·nearest. l/200 of a seoond. 

16. Si1!!J:?.le_~~J!M.Re~ation Tim~.l 2 Simple re~oti~n tL~~ to a 
•i~le light sti~ulue ,me measu:o~ to the iwarast 1/100 of B second. 

16 

19, .Li~htM•ch2101>. ii"aation Ti,;,;1> Z;I ,'leeotiou 1'.i!M wa11 m1>a11ured to the 

Under the diraot1on of (,r, r;. l" llorg~r;, f'.1r.;u., IJniv,s.reit:y, lal'ayett.e, lnd11ma. 

Bingham, W, VanDylrn, 'lP:t .. tl,!,Ld'/.!_'l.u<! ,bpt.}.tud.- ·r,11ti,:u.• Hall'!>'>l' Br<lth"n, Ne,r 
York, 1'137, po 21:'1 .. (':'lu, o.,,.t<>ri.ty -.:cc.t ia "modi.fi•Jd,ion ::,:r t.he Finger 
Dextarity T~st .J 

n l'foodworth, a .... !!l.!P~.1.1)':illt.!<J<n:;:, Henry lioH ., lfaw 'hi'k, 1936, Ch. 
f· XIV, Pf• 298 .. j)j, gil!'!>>J" ,:.o:J!'.':,,t.., di,,,·11ae1on o! th~ ma .. a·.1!"~,u,,1$ of rea,-:tion 

time. 
12 fil1• P'(h 298<339. 
23- ll>M_~ p;, 278-339. 



M&l"9at l/120 ot a aac.ond to a li~t . .s:t1111Ulua ~•11qld.r1ug :e. choio& in reoronee. 

20. Steadinaso 1'ast .24 Thia 1.ne·~rumcnt i!ll " meial plllto phra•cS 
with a •erie11 or hole■ wh:l..:ih grow prog.-~Gaiv•ly illllall<,r, 'l:la• eubjeot inserts 
a matal '.l'tylue into the twli!II one at a ti.ma, Every ~cntact with the ,,id.ea 
or th<J hole !." .-egist.,red elootri,,ally· -"lid ocunt1.1 "-" "-'-1 m.·n,i:-. Thso 11~M.di= 

ne 11 a core ropree111nto tli.5 r,umbcr of thill fir111t hola i.n wM c,, i:.:ii-@ than two con­
tacts wore l!ltt.di,, Tho higher t·,,o ncor~{the ,J:iallorJ~ llol• in 'ilh!oil ro'!'? thai. 
two oontaots with tho peripl;";'y "11"~ :r.!!a.J•)·tl.'lo b'Jtter, 1.s., t"i:, a1'111adhr the 
1110-vf>Jll1ntt o of th a ham. 

21. Whippl~ Trnuing TttGt ,2;, Thie t,wt prortdai:. ruJclthBr me,uau·e 
of .. teadin•sD • The, @iilo~ .,at i116ort ~ " na,te.l _llt.;;~.1.1.11 ir, a ;:;,·r,,Q"°II be,·twt1Cn two 
gradt.eted lilotal plates. Gontaot wj:~h the .,\ii"'~ of th1> ,;!'OGVO (t.he m.ital 
platos) is recorded oloctrice.lly ,end co•ii\t11 n.s nn <>rror,. ·rhv aco.l'e r.:ipre-, 
e11nta the e.vorago diet1tae,s in ruilliu:~ter-~ tr,.cod b,iforG o.;,,1C'l<:t for five 
tria.11.1 •. i.leaaw·\Jlllomtn ~·oros lol'l~ea of bo-th r:,ght hrrad e:.nd lBi".; ~and 'IYith .uove-
11u1nt11 away frO!ll and to'l'ard th@ body. 

22. l'I.M:1ml• _'!'_~B!ns Toat, 26 
.Sa r;r1u, r ~pi·eMmt .::wi:,:.ar of tap,i 

mad• by a metal ir,;ylua on motal pll'l.t,,~. Th'fls& tap~ are ra•><>t"i:\ed ele0•;ri• 
cally. Two 15...,&co11.d trial.e for th~ ri;)1t hand and for t.ha hft haud 
were given. 

2.j. .(·11u·;;eqt. .L,OS.tS 01" ..;ain .(QJ'" unu~1~e1.,u,;1di-~" .:ie~c.-~l {au.dio:mater') q,::.-; 
This h 11 test of hearlng ability as measure,d t.:r tho, ,i<>stP-rn lslectric bA Audio• 
metei;-

8 
Auditory Acuity ie lll'>f!.Sured in deci't14>ls for variouu fr1>quenei,:;e fov ,meh 

eer.~ Seven dirteronl.. moaaurea are gi""" for cacti .oar. ,fo~t giv<>a ,.. taahniq11.o 
whereby one oinglo :,cor<> for "undorstP.ndi;,g SJ"' ,,:h" ~~.n be fc,1rnd.29 3eores were, 
eQlllputed by tbie technique. Table A.•·2 (.,1,pendix A) pre"an·~s tne l<llHI (at.own by 
thtt minus e1';n) or gain or hearing in por,,ont. Vor c,,r·reltlti<>C10Cl purp0t1efl it was 
necesuary to conv,rt thouo, filEla$v.ros t<i poa:Uivl/l valuaa; this wa.a acne by a.dd:l.i:ig 
12 tn ~11.ch meA..'!Jl.tt'":! {!-~!! J ...... p8IH1.i.-i:. JJ., 'f,._,n;r,:, r, ..... 1r ft~r ,~,:•~-:--'!:-·-::..:...;. -~13tf\). 

2, 

26 

27 

M!ippla, G.l.!. J!ru,u,.:i.__q1'..]!,,ntal 2..,.d. l"p)i)i0"1 ·r.,e~_d, ,/ar·,;,£(·k & 'l'o.rlt, Wt1-
mor•, ii.e.!'yl11rid, 1924, ft. l, p, 156. 

Ibid. P• 1,51. 

Ib1d,, P• '151. 

Jfeet11rn Ea-1t')t-rio 6A. ,~i1d!om1,1-~t<:i,;;•, I;·,.rt•,·yr.:-,~.lor~ e\lllt.d,.in r,;,.,..., 81-l ('<"ftt$t.Jr~1 E:t~·J-=> 
t rio Comp,ut)I', 'New Y ,:,z-it). 

Flot ~her r; Harv:,y, .~pee:;;h u.n(. ~ir~a-("1. ,-~~ C. V~r. N!i.:.1trand Cr.~a~c~,, N~w lilt'\:, 
1929, Ct,., VI, Uothodo of '.i';;ff,;:~-.,;:-;Hn.)I ;Jf H"""'-"B• P• 19!: •• 

29 West, Kenn@dy, arid '.:e ::-r 
Hew York, 1931, P• 3q7, 



24. Depth Perception aa meaeured by the Howard•Dohlman T!1t1.3° 11'1'9 
me11.11l.lNll!lfi-.ll.1J vws mde tr-om the front and fi Te from the . b&clr.. The aeon npro­
aent11 the av•~ error of the ten -trial!! in milllmeters; the •mdJer 1;he Kon 
t.be more aoourate the peroaption. 

25. stm:oo1111e-31 Thie ie a. m&aeure of the ability to acbi.,... thne 
dimensional vision cwr,endent upon coordination of the e:,.a u meuun<I b:, the 
telebinocular. The aoore represents the highest percent level 111.t 'lbich no 
anon '.J8re l!lllda. 

26. TelebiU9pular: t,u,,32 Thia itletrumem --· 't'al"iOWI fUno... 
tiona 1.mporlan\ in vision. '!'he first teat. ia ueed merely to illdroduce the 
eubJec\ to the instrim11int. Reeulte were interpreted into P(ua) or 1(a11J. 
It will be noted that only five of the subjects failed any of the tests. 
5111.os t.he student pil-ota waro eel.ected on a ba.aie of physical titaeaa with 
considerable attention give11. to Tiaion• it is to be u.paoted that there would 
be fn failures on this teat. 

THE CRITERIA OF FLTING ABII.l'f1'33 

21. Flight Ins'trugjpr'p Rating lFli3M: Ra.ting Ind.e:t). Aa one mea.eure 
of flying ability a composite index was obtained from the ratings giYon 1;he 
nl.ldent pilots by their flight inetruotora in accordance with the C:AA training 
rGquirEiments. S't,.ldant pilots were rated during each period (IISually a. half• 
hour long) oi" the thni,e stagee of flight trainir,.g on a. t1ve•point ecale ransiJ.l& 
from a rating of "l", excellent, to a rating of "S", poor. The ind.e:r. '1111.8 
obtd.ned bJ elllllllll!lt.ing the weighted ratinge throuetiout the training period and 
dividing thia &lllll by the total number of ratings giTen. It will be noted th&t 
'the total range tor the fl:i.ght rating index is quite llm1ted• ba:l.nr,; fro111 1.33 
to 2.6; {na Appendix .1\1 Table A•3)~ 

28. Chief Iutructo.- '• Ove1·-all Ra.t.ing. Aa another measure of fly­
ing a.bil:l.ty au over-all ratL:lg of the pilate was received f'rolll the Chief In-

, structo:I'. '?td.1 l'\1ting 1ll!UI mde after 1.ha close of tbe tralrd.ng period am 
represem.11 the Cb.ie.f" Int1tructor•• opinion of the stwlenfi'• fl:,ing ability 
~n all taotore a.re ts.ken into consideration. It 'llfill be noted (a) tbe.t 
tl'lil Ohief Iwnru.ctor, Oaptain ANtz, felt ao.pable of listing tbe te"1 best 
pilots in order, lb) that of a gt"OUp of Jl a,yerage pilots, onlJ the best an4 
the poorest could be diff'enmtiated, and (c) that the n1no poorest pilots are 
listed in order. For purposes ot analysis it was felt that the beet of the 
average pilots belonged with the good group and ttat the poorest; ot the aver­
age pilota belonged with the poor group (see Appendi:t A, Table A•)). 

30 4rmnrong,. 6nU3:tn M:elM• op. c:!.1: 0 , PP• 7T·T8o 

31 lre1nono Dia,gl:ll>atio Series (Card, Imnructio1111 tor Use of stereomtrio 
Slidea), Koy,tono View Compa.zq, Meadville, Pemisylva.n1.a. 

32 Betta, E.A. The l'rffell:tion ,!_nd Correction ot Rea.ding DitfioultiH• l\olt'» 
P,atoraon i Compan:,, ETansto119 llllnoia, 1936, P• 323. 

33 Tho reliabilities for thase criteria are pro,e,nf;ed in Tabla l. 
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29. 94,A, ll:,pm!,per's P.ati91. At the time thd the atud.ut pilote 
were examined ror their pirlvate license, t.b111 O.A..A. l'l~ lbi;imd:aar rated tliem 
e.11 to their profio:l.oncr i:a flying. This rating was secured fl"Gm the C.A..A. 
i:a \{ashington, D. c. with the hope that it might lhaw a higher degree of rel.a• 
tionship with the tene than the other criteria. 

30. Opmpgs1f.9 Ra;f:ing. Sinea ee.oh ot the thr• pilot ratings d111-
eussed above was made by 11. dUtereut judge, it Blllilllllld reuona.ble to a111i1U1H thai. 
a OGmbino.tion of then ro.tillgs might, yield a compoeite rating \'lbi.oh would be 
more r.i.lid thlm on, 11:l.flG].11 measure ot flyinf:; ability. lilaoh of the three ratings 
we.s tranomuted to eie,lla aoores. In th11 oe.se of the Chlef lnstructor's rat1Dlb 
this iras done by MuU 's TrlUlGIIIQtation technique.l4 (See Appendix A, Table A•:h 
tor si(tllla scores of the Clhief lnat?"llctor' e rating•) The sigma scores of the 
three rotine,s were then !Till!llllated and a.vernged, yieldine a single COillpOBite indu 
ot fiying ability (aee Append.ix. A, Ta.blo ,4~3). 

31. lkn,411 \l& Ne.pgat.ign eoo Uptvuo1og. At tho tima that tho o..&.A. 
Examiner•• ming TU ol,l;,i.ined, e.mmlnation grades lllll.d.e by tho atUdeut pilots 0:11 
(a) Na'f'igation, {b) Utrteorology, ~ (c) the Civil Aeronautioe Regulatiomi were 
-3.so obtained. Thep grades wwe based upon writ.ta tost11 ta.ten at the time of 
application for a print& Uoanss. (see Applll!4h A, Tablo ,..3.) 

REi;ULTS 

;I.$ The 11.el.hbilitiell of tht Varlqua Te,t1 

One ot tha more :important things to Juu:m about a teat ia it11 reliability, 
i.e., to determine whet.her it meru,ure:, ooneiatexxtl:y WhatOTBr it measuroe. Thet'e 
are two general methods by 111hioh one ca:o determine the relio.biUty of a teet. One 
method ie to give the test two times and correl!l.to the first performance With the 
seo0nd.1 naturally the more agreement, the more ocmsistsntly the teBt measures 'l'llat• 
ever it lll6e.sures, and tho higher tho correlatio11e The other technique is a statis­
tical manipulation haring the effect of 9plittine the teat itlt.o t\'.!o halves. In 
case ot a. pencil-e.Qd•papff tfft this may be achieved by scoring the test on odd 
niuber&d itew, and again on eTOn nU111bered itow;i. F.ram the1111 two uasures on the 
~ test a ciorrelation ma:, be dstemined. In·euch a procedure m, e.ctll!.llly ban 
the correlation betl:l'lllln balves of the teat J but we !ll"e ~erested in dnormimng 
tbs reliability tor the tCJtu test. The SpMrma:11•BrlYl'ID f~35 e;iv611 us a 
mathematical teohnique whereby we oan eatiioo:te the reliabilitr of the whole teat 
knowing the reliability or any traction oi' it. 

The reliabilitles of tho tests used in this stud:y are shown in Table 1, 
page 68. In some instances it '11111.11 felt that there 111:1.11 no necessity or oomp=ing 
reliability coefficieme of the tests as a.d•qv.ate onee 'llrerll BUpplied with th• 
test.. In othff cases the dnta wre or anoh a l'IAture &8 to llll!lke it impo1111ibllll 

:34 GuiU'ord, J.P6 PfYchllllletric llet.~4 McGraw-Hill, Nn York, 1936, P• 248. 

35 Guilford, J.P. Pgehomotrio Methods. lc!eGralf-HiU, Rn Yort, 1936, P• 418. 



J 22. a. 
b. 

T.'IBlE l 

REI.tABlLl'rIES OF VNU:0!'5 TSSTS ,UID CIUT~Jil. 

Tests, cr1t~r1, 
Reliabilities Computed from the Teat Datas* 

W.tm, Spe:Ual Relations Boards 
Daxterity Test (Sum of odd "11. sum of even trie.111) 
F.i.nger Dexterity (Score on l~t half of board vs. 2nd half) 
Tweezer Dexterity {Score on l~t half of board va. 2nd half) 
Sound Rea.ct.ion Time (odd vs. even triula) 
Li "1't. !leaction Time (odd vs. even trial.B) 
M.:;t:t•choioe R.eaction Time (odd ve. even trials) 
.-bippls Tracings right !'land, to\1>ard (llve. of trials l and 2 
vo. ave. or trials 4 and 5) 
Vlh:1.pple Tapping: right hand (trtal 1 vs, trial 2) 
:lhippls Tapping I lef.'t h-ind (trial 1 vs. trial 2) 
Depth Perception (ave. or trials 1 and 4 vs. avo. trials i 
and 5) 
Flight Rating Index (index for odd va. evon halt hours) 

II. lleliabiUties Supplied by the Authors of the Te~ 

2. a. 
b. 
.c. 
d, 

4. 

"· r. 
g. 

6~ a,. 
b. 

7. a. 
b, 
c. 

HllllJJl-,/adsworth Scales NoI'!!Bl 
• " " Hyster?id 
~ " " C:,oloill. Manic 
" " " Cycloid Depressed 
• ~ " 5ohizoid Autistic 
" • • Schizoid Paranoid 
~ ~ " Epil-eptoid 

Revised Minnesota Papetr Form Beard 
ot.ie Intelligence Test, hi,;her form 
l'ersclllility rating (odd vs. even item;,) 
Personality rating (rating vs. rer.ating) 
ACE Psychological Eamination • 
Io.,. Placement Teets in Mathematica 
1'1.irdue PJ.acem.ent Testa in En'.);lieh 

.74 

.80 

.87 
,76 
.68 
• 7(, 
.68 
.20 

.71 

.88 

.76 

.82 

.85 
-73 
.88 
.ss 
.70 
.75 
,85 
,92 
.86 
... 91 
.94 
.87 
.95 

III. Tests or Such Obvioualy low Reliability as llot to lMtrit Cct:Jputatiom 

20 ••• 
b. 

21. b. 

Stsadineee Test1 right hand 
Steadiness Teiit I lei't laa.ntl 

-
,/hipple Traoingc right bend; alC'ay 

" " : left hand; toward 
" left ha:ml I s.v:a; 

!V • Tests For Which No Roliabil1,.t.I j::o,1/} d be Co111putE1(\1""* 

8. 
9. 

10. 
! 11 ... 

12. 
16. 
23. 

Change in Pulse Rate 
llorgar, ·rracing 
Audiometer (h~arini) 

Vital Capacity 
Flac1i:-.:oolham Index 
Schneider Index 
Ny11-tagmus Teat 25, Stereopsia 

Tolsbino<:uJ.ar To::.ta oi Vieion 26, 

• 'J.'he rsliabilltiae Inuiie aecticn~-aL. be~n cm4 stepped .1;1p_ bJ-me<1,11" 
of t.hfl Spearman-Brown Prophecy r"oc·nclla. 

.04 

.04 

.03 

.04 

.02 

.05 

.06 

.18 

.06 

.02 

.07 

.oo 

.04 

.02 

.03 

.01 

.01 

.03 

.02 

.01 

.01 

.03 

.01 



to oOlll).,llte th6 rel:iab1lit.y of ·thll tost • In a taw OIi.SOS tho reliability wne 
obviou11l1 110 low as not to merit oomputntion. In those t.eto in which tbe 
reliability '11!1.S COlll}llrl:.ed it W!l.8 llOOIHBal'J' to BCO:!'O the toat; OD alternate items 
or perfarmnoos. 

B. Interc0l"f9l.l1iions gt t)e Ter12u1 PEU,a,a 

Since oa.ch ming is preOU11Jably based upon the lllll2lO oonsid.erntion ot the 
student's tlyi~ e.l:-1lity, it 1s reaaonable to aaewu thu there OOlll.4 be fd.r 
d~o• of co;:,rolat:1on b'1twowi. :f;he vari•:>us oritor1a. lf a high llegi-ee of N• 
lu.tionship exiute, thon we h!ln good ertdenc!.I of the reliability (obje,:t;irl.ty) 
of our r:i.tings. Followi.ni:; this aes1111lption, cm-relatic;ns wsr• computod bat ween 
the three d.!.fforant :meesures of t'lyil'.IG ability. As will be seen in tho tollcnr-
1ng table (To.ble 2 ) , the correlt!.tions are d.1110.ppoi:m;ingly low. 

TABLE 2 

INrEROOMELt\TI0NS lli<,"J.";IEEN RATINGS OF i'Llltn ABILITf 

Chi•! IM-tructor'11 Rating (28) 
(sigllll\ scores) 

CU isxam1ner'o Rating (29) 

J'liflbt 
IMtru.otor 

(27) 

+.216 

OAA 
herrlnar 

(29) 

+.24$ 

It would appear that ea.ch roting 1& 'bit.sad upon taot.Ql's dittoront in large 
pari t'rca thoee com,idorod in the other rntings. Ae a check upon thia point 
it vro.11 felt a.dvi1111.ble to determine tho hiahect. degl"oo ot correlation 'llhioh oauld 
be o.chiwod mien ths boot poeaible comb.lna.tion ot two n.tl.ngs w1u1 uoed to ~&di~ 
tho 3rdl thie was done bf COC1puti.?lg tho !311ltiplo correlation cooffiden:ta1 (Table 
3). It cOJ1 be ::.oen tliat onn the oollt posoiblo combimtion or ro.ting, R29C21,2aJ. 
yieldo a corr.,lation 'lihich io uruiatisf'aotorUy low. This poi:m; will be fuiiflar 
dieous•ed later in tho report. 

TAillS 3 

1.iDLT!PLE R •s at CIEREI..11:l'IO?fi ~ lUTINGS 

Flight IllStructor' II Rating 
Chiot Inatrnotor•s Oror-all Rating 
C .A • .A. l!:xaminor• II acting 

R.27(29,28) • +.40 
R.28(21,2,, • +.28 
B29(2Tt28) • +•41 



L 

O. Corrt1lations ot Tests ~d lba&UNIB with the Criteria 

As baa been at&ted, the 11111jor i)urpose of this study wae to find sou 
tests and meaauree which lld.ght be of value in aidi,ig :l.n the selection of 
etudeuli pilote i'or t11tur11 flight training progrll.lll6. To dataJ'llline wh&'ther 
!lUJ' ct the tests and measuri,0 used might be o:t' value 1D bu.1.l.ding a predio­
tive battery, it was nocea111uy to detl3rmina the oorrolation eldstina be­
teen thGIII and the criteria. Coof'fic!ents o:t' correlation were com::,uted 
between all of the teats and measures (exeept the Telabinocular Teets) and 
the various criteria (see Table 5), 

It will be remembsred that in sol!l6 of the test11 a. hig,'l score wa.e oon­
eidersd ae indicative o:t' poor pa1•:t',:m:nanco; also in the case of the Fli,t'lt 
Instr11ctor's Rating a high numerical rating \11111 considered poor. Because 
of this fact it w.11 ne\leseary to roflc,ct the e:1.11!".e of some of tho oorrelo.• 
tions. In all ca11e11 positive ccrralll.t:l.01111 listed in tho table are to be 
interprated ae meaning ·that a good perfol:'llJru'..ce on the test is related to 
a good rating ot flying nbility. 

In studying the table of eorrol:e.tion coetficisllts it will bo eeon t~t 
no11e of them ahon a. high degree of relationship. By tolloirlng l!"ialler•a3 
1ieat of the 11ignltioGJ1~e of "r• wa can dete:rmt.ne the poeoibUity that the 
•r• obtained may have occurred b7 chance. ~ccording to tbia 1n~$rprotation 
of the eignU'ioance or "r•, there are or.ly 5 chances in 100 that 11 correla• 
tion as high ae .285 would occur in a 111!!J!lple of 50 it no trU& co?relation 
existed in the population. Similarly, thara ie ,:mly l chance in 100 that 
a aorrelation aa high ae .368 voul<l E;O occur - thill might be- termed a Till'J' 
sigm.f:tcant aorrelation. Ta.ble 4 ehon the "r•e" which approtl.ch these 
figures. Ol approximately 100 eor,·elc.tiom, aomp&.ted1 1 w11n Bignl.i'i.cant 
at the 5 percent level and 2 at the l perc1mt level. 

CORREI.\TIONS REACHING '.l.'\'10 LEVEL; or SlGNIF!t:ANCE: 

Fligl):t . CM Compoaito 
IDBtruc·tor Examiner Rating 

Teet or !!!!a&•£e !~7l . F22 (30) _ 

8-Wadfforth, Cyoloid l)epreeecd (2 9 d) .054 •• 301• -.116 
" " 5ohiaoid Paranoid (2,t') p.275 -.213 -.397" .. .. !Cpileptoid (2,g) -.057 -.287• ... 260 

11:1.Jmeeota Paper Form Board (3) -.179 .297• -.164 
Soholastlo Index (5) -.099 -.41()-H -.265 
Iowa. Placement Testa in Ila.the (T ,b) -.253 -.29111 •• 210 
Light-clhoice Roaotion Time (l'J) .22'1 -.343* .107 

* Sigpifioaut at t.he Sf. level - Sigidficam. at the~ level 

36 Guilford, J. P. Pawometrio ilethod11. !i!or.raw-Hill1 Jll6W York, 19361 pGge 
335. See also Tab i~geo 54g:.54; for aigpificcmt Yal11ee or "r". 
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llone of the ·te!Jts con-1tla.tea sig?rl.t:l.co.ntly with the fU.cllt 11:111tl'UQ1;~r • 11 
l"'!.t uir ( -.itl<I • Sonir.01,1~Pe.:ranoi d • approaahe1< s1gnif1eance) , !!U ot: th11111 eorro!e ti, 
ei~fie!!ntly nth tl'.1111 CAA larun1.t1er's ra.",1nea and l)n" co..'T.,late111 11ign:1.f:l.cant?:r 
·,it,, ·t.!,., a=,,osi1.~ ni.t ir.g,. 

!t ft8 thou~ t,hat t.hs ;,omtillin,,; or 1,hu fh,_•irt 1r1etr11.!to1·'" ,:,r,tl'lg 
tbo <J..A SX!UlliMt'. s rati~, ar.4 th,i; Oh:1.ef' Il!litr,;.,nor·' s VITI/I "'llJ.l n1tir,g :! ight 
give a cOlll:J)o~:l.te rating which would o~ow mc~e Nlation~t.ip to the test. tilliln 
did ,w.y on• or tha tllr111> othel' ratinl>;e. t.1,,-tually th& order of tho obtttined 
"r'11" with this cri.teri<m is quite ,;iimils.r to those obtained with the of.her 
-tm, .:ri-torh& In sevsra.l. 1n,d;anl!es tte 111.,;e, <J.od/or the diN>atioa ,,;,f the 
oorrels.tion tVith tho oompoaite rating i11 d,.ti'erem tl'OOi that of the other 
t:w-., ratini:;13,. Actually the otfe:n of coiiibir.in,Q; t.he th:'ae rntinga 1;? attain 
1.1. C(ll!lpOsit• r-at111g 111eeim, to have bBlln one, or cruiaelling tho value of the 
othsr ra:t:1.ng1!1 in 11~ :l.tlstanoee (soe correlations with Ligtit--'Thoice a.,.. 
a\ltc,,m Time 9 Table 4>~ Thia is e;c,,lain~d. by the f'no-t tho.t tla• dii-eotion of 
r-el"tionahip 111 r.ot al'li'aye tho 11~6 With or,ch of tho 01."borla .. 

SiM• the rating by tho Chier ln!lltri.ctor 1l!lS not. i!f,rictly spookine;t a 
cont tnuous dilltributton, tho <lhi--Squnre t.arl 'll'!lti used to dirt.ermine tlle prea~ 
emo"» or abaonoe of a aignificaui <'"lationohip batuoen thoc;e ratings and tho 
test ncoraa.l'f tor thil purpose of tM.a study it Wee neoeaOO:l"J to plat s. 
eu:-•fold tahlo to in&U.'N fflOUr,b o,u;;1s i-a or.ch of th,., "olls. It 11111 be noted. 
tha\ none of the obtainod Chi-eqWtr"'" equali; ~~-991 , i ,.., , , n:me of the rir 
lo.t:l.onships are 11icnific,mt ,.t Ute '51, lwr1'1,~ 

On. rit11.ffinc the data pre<$e!ttbd b the lali!t o1<tQtion, th,, tollow1ng taata 
seem to stand out ae. td.gnif'ice.tlt ~ 

l~ 51.noe eaoh of the tt11·e~ ,n."i>;orion reti:rl,g!I is olrt.lmsibl:,r & llW&>l • 
uro of the &1111111 t.ld.ng• allility t,;i fly e.ll !liq,lanat it 11•~ re-neoMble to 
aeim:no that they would 11how ,1 fairly higi'.I d,:.~ree of iJlltlltl'<,otTala"tion. Y~, 
as i,:, shown in Tt1ble 2, no on. of the crlte:rio.n rntings con;ilate" h\gnly m.th 
any ·lther oneo. '!'hs ta(#!: that thcry dti nut :11,torcorr~latc highly da,s Mt 
dim~t:w the uosoibll1.t:r ~bat onto <>f tl:!oH ni.ting11, ia a. good criterion. Lack 
ef lllgh intet·corNlati.on merely in\i.1.cata.-; that they <1i"$ nut (aa wa.11 preSUll!.<lci.} 
moa.-illi'i.ne thlll l!1l.ml thii'lgo It i:mould. also be poin.tad cut tb.e.t Jli:,;'li 1rrt<ll'.I""' 
aore-,:tatione !lll!Ol'IZ the criterion met,a<!l"ea \'/Qt.lld rurt. definitl!tly o,;',abU.sh tbe1r 
V'P'..1110 as criteria or flight t<rof~ciimoy • 'l'hci eelec<tio» or criter11!1 !!ltlst bo 
l':t:-.r,lly detsmined on 11Wll• basis t1thoi:- thmi, their aorrelntions ~;1th other 
criteria. 

2. ·;.;111l.e the relia.b:I.U:ty •>f the fligl'tt rnting fa•de;r. 'lfll.R round to b<(I 
orerv h:!gh, .98, yet the range ie e<xf;Tt!lllloly limitoo.y being from 1 •. 33 t,11 2.,65.. ','be 
ra.tinr,:11 tend to ok!tor around ·,h., l,nr,,r yHrt of Uut po:,si blit ditJti:-11:,ution, L.111," 
<i1'¥a~1 st,;dent pilot ttii:nrh, te r'll(l!>l.'11' .,1t·1i.,1 a "go;;id" or an •!!.1:,q;,<1 n'l'er-ece" l'"'till$ 
The,,,., two 1'11.et 11 3ef!ll!! to indi,m.t!I ,-, t,o::i<i<Mt::, f&r i;?ie rate" to tM.1w .l:n ni•le.tiT-J 
t~I'l!l'I ior th<o am~.mt cf traln:ii:g. fo1Jce,c rc\;r.,;,.-, th;,.e -in 'l'.b~<ilu!,e t;i,:-n,e o.mi C<;1l'l\lti0

-· 

','1 



• 

quently to g:l:re the llt.uelom pilot. approXU1&.tel:, th• - ra:tiI\g tor eaoh period 
ot instruction. 

3. Of all the corrfllat:1.0DS Mt;nm the t•n• Ulll tbe mtC"ia., Ollly 
'I w•re found to be of Bt.atilfl;ioal tignifillllllOe IUl4 111.it of thHII nn nth ou 
lff'lterta, th• a.a li:Dlllinor' 11 rating. 'l'hen correlatiou, howe-rer, do not 
necessarily eirlabl:l.ah either the 1Jlllid1ty er the tests or tho WI.lid.it:, of the 
CAA EDllliner'• ratings.. Tbs:, merely hiloat• that tor this partioul.ar Bt.ud,f 
th• O.U E:rmn:lrm-'a ratiJlg 1a pi-obebly the DIOR useM of the -111:"it.ria employed. 
It must lJ.l.110 be relllllln'bered 1.bat the correlat1oDB blmreell thne !ll"it111r:'10J1 IIIIIU" 
UZ'lla vere extremely lJW in.timing that each of th11111 1raa a1u10Hillg a different 
oharaoteriatio. A ~iterion against which a prediotin test 'battery is to be 
validated would surely need to be a great deal more ftlid than any of thou 
9111ploylld in thia study• • 

4. Ou would o.11at11W that the gr011p partio1pat1ug :b the C.P.T. pro-
gn.m 'ftll a very soleet gi:-oup. Tho nry taot t'ilat they bafl eucoo111Ml.y nr­
mounted tho hurdlt111 of' the edncm:t.irmal syffte to bGo01118 college lltQdems wool.4 
indicate this. Ad.d to the seleotin taotor of tho educational aysl;ll!I thlll taot that 
tl!ey had to p!I.H a. rigorO'Qs phyeioal e:x111:1tnRf:ton to quality for the traiDirig 
am we han tl.lrthi,r support ot our uwzpt;imio It is interesting to note a 
turihe:- 1SUpporting h,cf;or frm th• teat raeultu 111 wu f'ovnd that ill the 
L!imaeeata Spatial lleJ.ai;iOll8 Form Board8 no Pardue c.,A..A• n'llderlli pilat eOOhel 
below the 60th percentile tor engi:aeeriQg 11tud11nt;11 au4 that the aftl'aglt c.A..A~ 
ruw:, tell at the 95th perollltltile tor engi.MeriJJs istudems at the lhlivernty 
of Uirme1,c1t.a.37 

5., Oat of' 11. total ba.tterr oi' 39 ps7chological find phyeiologioal 
teeta purporting to me11eur• sOliltll ~oteriistio related to or ••••Sal. to 
nyins, onl.y seven different. tests 11h0'11ed a higher deuee ot rolationship 
to any of the criteria than ~ght haTQ oocurred by eblmoe. 

60 Academic achillTil!ll9tlt as shon by grade poilrt average appeaN to 
be negatively related to flying ability~ This is shown by the con-elation ot 
-.41 bet'7f!on echolastio indu all<!, the c.A.A. Flight E.:mminer'ir Rating (8011 
'fable 4). ,.,'bile one cmmot be certain that tho true oorrelation ie as hish aa 
tho one obtr.w1ed 9 yet it doe11 IQlll!I 1111:te to U8Ullle that tho ral'.!ltionahip ie not, 
a positive one. Evidently the J)l'll.ot1ce of selecting student pilot.a on the 
basis of scholai,tic ability 111 not just1:f'is.ble on tho vounde that good ,.book 
students" make good "flying stvd,;nta." 

Th• correlations between mathematier,l abil11.y ae !!11111.surod by the llathnt&~ 
ties Orientation Test und ths three or:l.teria of flying ability indica.te 1:1.ttlo 
rAlationGhip bet.ween this capacity and ability to learn to fly. All of the 
eorrelation ooe:t'fioients are low negative. Lloas~e of in:telligonoa also show 
zero correlation "1th criteria of f'liej1t auocess. 

39 l.iillor, o.c. and Deen, J:l.oss. A fum9rt on the a.A.A. Te&t;:i.pg Pro!fl'l\W'1. on 
file 1n i'.r. A.P. Johnoon's ott'io111, l'ersonn\'tl Office, Purdulil Un.1,rersity, 
i.atayette, IndiaJ'.ll",e 

0 

40 E9,itor'11 MP, rt must be po:Lnted out that the unreliability of the ariteria ue•d 
in this study may 1;,e responsibll'I Tor the apperem; laok of relationship betwtNtD > 
the flight ratinco and thE>se neasures. other irtudi"e !;end to show a positiva 
ralation 'lwt7r-aen r.nthellllltioi;, intelligenoe, and the ability to learn to fly. 



C0NCLUS1016 

1. Th• laok ot a ftlid llltJf1sure or tlyine ab:llity 1• olearly in­
dioe.ted by th• result• ot this atad:y. With the 1mpenrf;1TO zaeri tor aalen­
ing onl7 those applionnto Who will become BUOcess:tul pilat;a and for dia­
oriminatiTS meaaursa ot pilc,t; prot'icimc,7 it la naoeahr'J' that r.,- resnrGh 
be direated tllftl'd the oonlltrnatio11 of adequate criteria. 

2. Thero 1a no Justifioation for the seleation ot' studem pilots 
from among those moting superior -.rks in college courses. The correlation 

. bet117fl!I intelligence and tlying ability is about 1i,ro41 wt scholastic 
standing 1• s0llltl'll1'lld; nogs,tival7 oorrelated with suooeH in flying. It 
oollege l!lBrke e.re to be UBed 1111 a eeleai.iTit ta&Jtor 1 the best etudent pilot• 
are likely to oome traa: these making ays,ra.ge rather than IIUP•rior academic 
grades. 

3. No oonclusion can be dra111D as to the efflcao:, ot the toate 
and measure• ueed in this litttd;r in aiding in the seleotion of Mure atudent 
pilots. Th• fact that wry fn t.eate correlated eignifioantl7 With any one 
men::iure of flying ability is na.llified by the correspondiag taot that ao 
measure of tlying ability correlated highl.J with BJ1l" other measure of fly~ 
1ng abilitye It 110uld 11111am that the p1•ediotin 't'lll.ue of th••• taote Dall 
OIUJ' be determined at some later do.to When a more Tnl.id --• ot flying 
ability has been devised. 

41 §#tor'1 not!_S The ta.at that two year11 of oollege were required for 
aoceptance tor flight trairting Et the time or thie study pro'bo.bly 111ceouats 
for the lo11 oorrolation 'b4rl;ween intelligence and flying ability. Aa tho 
educational. .taJJ.darde aro rela7.ed, 1oleotio1.1 on tho 'basis of iatalligenee 
tfft • -a11w14 bee- iJloroooi11gl.y SID.port.am. 
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... ;.1 ... .. 
tt: fltllllm-'./adfiorlh ·l'empeX"W'lent Scale lo L ii ;ti ::I • 

" . " 
... ,c g.,.. 

Pilot 8 j N s e .. "' ti ll II ll }' E ... .. s. ... 

!JR.._,~-
A !'I~ 0~ VI H ,f rl!! 

-- -~ - - - -
Bil 2~- 16" 16 46 3.8o 84,2 

t-
L. 52 41 35 25 43 • 
2 8')0 46 26 31 27 20 23 13 40 43 2.15 78.7 
3., 939 58 23 29 21 ll 9 17 53 54 4.,59 84.9 a,, 108 56 43 ?.4- 25 24 16 20 50 55 3,74 82.4 
5. 749 48 42 45 41 35 26 19 48 61 5.80 
6. 802 48 38 ?6 31 17 34 21 43 56 4.6o 92.5 
7 4' 820 45 49 24 29 ;!Q 32 31 49 41 4,13 91 .. 9 , 

650 35½ 33 44 55 27 21 21 51 54 5.25 85.1 "· 'i. 867 ~~ 17 24 15 l~ 16 20 43 61 3,77 72S , .. 
10" 890 42 35 46 Jfi 28 20 24 48 56 4.29 87.4 ,, 

715 47 32 34 36 33 18 H, ,o .58 4.08 84.8 ...... 
12. 1007 40 46 38 46 33 33 19 42 53 3.74 '{7.4 
13, 798 49Jt 29 23;r 25 l.!it 2flt 27 54 57 4.02 85.5 
14. 596 27 56 43 59 30 43 22 56 55 4,85 95.1 
15, 891 26 54 23 61 35 38 16 51 48 3.81 78.2 
16, 766 5o½ 36 19 20 '>t; 25 18 SI 50 3.90 ·--"~ 
:ii,. 807 51 25 34 33 30 17 31 48 54 4.59 82.2 
18,., 703 5'I 30 34 45 51 13 22 52 56 3.84 85.1 
19, 943 51 45 25 24 22 19 16 39 58 3.48 84.4 
2,,, 732 26 58 32 54 36 24 20 53 52 4.46 r, .3 ,. 
2

., 
159 44 25 36 33 26 16 29 53 56 4-54 83.2 ,., 

22.,;, 882 45 15 23 24 12 14 22 3. 97 82.3 
23, 15'1 39 35 47 43 19 22 27 48 62 3.76 75.0 
24, 688 42 35 29 38 .'26 27 28 62 51 3.97 85.0 
25. 762 40 53 40 M, 24 26 22 56 49 3.91 79.0 
26. 810 38 55 23 23 14 32 20 49 56 3.94 87 .5 
27. 848 40 45 2j 36 3? 45 22 44 4'/ 4,06 78.0 
28 .. 701 51 35 2.1{ 31 26 18 29 48 56 3.69 83.9 
29, 832 46 18 30 2;, 45 19 17 y. 51 4.42 i.3.1) 
30~ 814 58 19 lo l5 l.9 ;!4 12½ 51 41 4.10 62 .. 1 
31. 729 4J 37 36 30 15 21 30 5l 48 3.91 81.5 
32 .. 786 32 53 46 56 24 28 31 53 52 4.24 86.9 
33, 712 61 :w 12 9 14 ll 19 54 59 4.76 86.o ., 
34, 897 42 35 25 27 31 23 16 40 46 3.10 75.0 -
35. 745 19 53 Jl 49 38 36 25 51 6o 3.77 75.2 ~F 
J6. 651 56 20 2;1 24 19 l3 24 50 57 4.72 85.6 
3?, 673 44 32 36 45 40 26 18 64 64 4.27 •*-
38. 634 44 .53 30 31 29 2, 17 58 61 4.17 86.7 
39. 802 56 J2 2~ l'l 6 9 2'i ,;4 62 ,;,.<'1 II? .f. ., 
40. 65•1 44 51 3& :,4 44 20 2" ;9 56 4.66 17.9 _, 
41, 829 50 3/1, :!J 26 19 l9 15 36 51 3.llo 85.6 ' . 
42. 706 38 54 15 43 H,l 26 21 49 53 4.06 'i8,8 
43. 697 50 39 26 23 17 23 17 53 52 4.48 84.7 s: 44. 742 4'{ •),2 ;,5 12 .,1 27 14 46 55 2.68 92.0 ' 45c 778 61 w :.1' 29 14 13 J.l 45 52 3.62 81.3 
~,6. Boo 32 :';(:.t j2. 42½ 36 2? i~ 49 $2 5.20 88,l ~ 2 

4'1 '• 681 48 41 28 >" :!.7~ 19 ,6 55 4.26 8<J.O ' 
.,,.f. 

48. 913 52 "I- 1 '. ~. :' )1 ),5 19 -- ~- 3.72 i,o.o "';,:.:,,~ l~ 
,,.,," 811 AJ! ;io ,n ,1 .,. 3.;. 17 53 61 3.94 B4S ;:,:, 
')[;, (t.:r I,:? t.~ ~B ,">./ ' " -~4 2l f2 4J 3,'J? 80.8 :,•.J 



.;·••_1.8-
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~1' SCORES OF G .F.,T • 1"1'1Jlll,NTS --• cf .... ... .. 
.:J
,P. .... 0 >, 

• .... " " .. .... .. ... ~ t.O ... ~ !. J '( 
.., 

t,, 

1 1! .. I ... ·c 0 i .... " ... ,:: i:I 
,::, 

~t ~ 0 
... ... 0 g: ID Cl 1D Cl .. . <I'" 

~ • ... . . .. 0 ... ., .. ~ "° .. =~ 00 O §E◄ .<:. : ... .. "" II o 'ti .<: ... .. C M k ., 

)II>,, ij.~ ¥~~ ... 0 ,: 0 i: .... 0 ~ .,.... ., ll 0 k 0 • 
ao. iw ... "' ... 

~i 
-9..-- .a.a.. :oiE-< "'00:: MO: 

-y; '"l1tl'o 504.43 9 21 121, 450 440 2U 1927 
2. 12 12 9 5500 179.01 T 26 15 109 41:,0 340 129 20 23 
3. 79 92 61 5050 302 .95 13 29 17 125 430 3rl l•:,6 20 24 
4. 81 25 435() 89.86 11 12 15 103 436 48'/ 129 23 25 
s. 9T 4400 39.19 7 22 13 125 473 301 102 18 22 
6. 84 15 60 5250 342.60 11 22 15 117 528 2n 114 16 24 
7. 15 59 17 4600 121.01 11 13 16 ~T 523 33'1 60 20 26 
8. 63 84 72 475/J 122.37 13 20 13 H.5 440 411 72 20 23 
9. 82 90 70 505•) 147 .97 13 11 13 106 44'/ 4~5 142 18 23 

10, 48 26 21 5250 230.3';1 8 l? 15 107 500 ]65 180 23 30 
• 11. 68 Tl 95 4200 140,:n 12 12 15 115 4 ,;,· . :; 430 124 18 22 

12. 67 59 73 4750 58,70 13 20 u 110 4r{O 300 152 20 :'-~ 
13. 47 26 41 4250 110.70 :t.4 14 5 1(·6 3\.5 4,42 101 24 24 
14. 32 25 49 5000 148,80 13 jO 15 La 4'/3 364 06 11 23 
15 •. 59 54 35 4050 140.14 12 llf :,_-5 105 481 399 73 21 24 
16. 50 -- 4650 107 .78 13 12 15 119 509 382 162 16 22 
17. '69 86 TO 4750 10.:,.67 12 30 15 103 49.'i 451 142 27 2, 
16. 65 33 49 3900 89.21 11 14 11 112 4.i2 390 68 16 24 
19. 55 45 53 4600 111.60 11 14 15 :,6 434 450 2.25 14 21 
200 70 40 3'i50 38,82 13 11 1, 122 421 321 74 18 23 
21. 450fJ 259.19 12 12 7 106 469 ~~ 

1,, 19 22 
22. 90 73 96 3250 85-37 7 13 21 110 4C:6 15'4 18 24 
23. 74 89 76 4450 114,75 7 1:! 15 125 4'/1 17'1 23 24 
24. 71 78 53 4400 '(3.50 12 28 17 117 384 j63 44 20 24 
25. 82 81 41 5000 263.;14 6 24 13 1:10 456 429 126 26 25 
26. 6'J 73 55 3950 66.39 8 20 15 '16 482 424 ]02 21 26 
27. 75 'JO 38 4250 73dl 10 2) 1,5 <18 645 4115 270 17 23 
28. 52 20 4650 312.66 1 l~- 17 101 492 446 213 26 26 

89 - 95 4750 244.58 15 1!4 4e.4 400 124 18 29. 90 14 13 23 
30. 66 39 75 4000 100, ?O 10 lj 18 106 4-,;~ 

~✓ 359 15 17 23 
3lo 61 70 56 4350 106.92 10 19 15 117 459 347 204 25 26 
32. 33 68 7 4750 209.43 8 22 8 112 448 437 102 23 23 
33, 81 81 46 4000 166.10 11 13 26 100 44,5 ]42 44 26 28 
34, 44 34 54 4250 112.05 11 14 15 104 518 3?,6 45 18 25 
35. 94 96 77 4300 82.67 14 23 15 '17 ,?12 427 74 19 23 
36. 68 43 63 5450 213.00 12 18 9 115 484 368 129 23 28 
37, 94 'J9 86 3550 153.75 12 l'J 15 113 3~8 374 100 19 24 
38. 58 61 , 14 4250 53 .60 10 23 9 116 440 444 60 16 22 
39. 49 73 49 4750 91 ,52 15 20 9 114 41~ 380 57 21 22 
40, 64 72 54 4950 172,26 ') lol·,r 11 118 410 420 215 19 23 
41. 26 72 25 4250 183 ,15 15 l} 15 1(,4 47') 32B 88 l ', 23 
42. 64 4200 223,09 1() 8 16 120 442 352 215 25 22 
43. so 56 24 4550 34-56 9 14 16 109 456 42'} i>O 21 27 
44, 62 62 )1 5100 191,lj 11 ll 15 134 4.i.'f ;,17 155 22 22 
45. 38 36 17 3750 96.57 12 lj 13 1,0 4~" 366 114 15 23 - , 46. 87 98 80 3950 'jO~ 75 n 13 ..,._ 110 ~70 532 74 23 2'1 
47, 65 72 24 4250 1,05.97 J5 10 1.3 112 387 320 88 21 28 e 48. 53 81.64 94 47 4050 7 3 13 96 4il6 515 15 25 28 
49, 45 42 18 4200 173.0~ l4 ;.?~ 30 103 H6 424 lio 23 26 
50, 66 3'i 16 45J(J H":-: "'3 J. ~. l'.: l~ J,?2 4,_,1 • ;Ill 25 i,, 



~~ ~ : 
-~•loo. 4._..-,t l.,_,~ ,,-€\',., 

'!'ES.! scoru::s C'' C .P .T. t'l'U':lll?ll'S 

Stead~ • 'l'e\!b1r22»1:!{: teat ' 
111••· Whipple lfti!.pl,)le 

... 
Cl ,.'!I ,...j • :,c tE] 

ii : I0u ~k Ta.ppffi'I " f • I! • :1.sgt= • , 
~ 1: E i:. ~ t~ 1:"' 1l • -s. ~ 8 ... 9 

Piioti ~ ~ ::: ~ l 
... A Cl) ... Cl ... a .,:i!l,..a: eel 
-§, t! .... 

Q 
'r:J i. ~ ~ .<: t: ~ ~ 1! ....... :~ 

•1o. ~ 6 ;/ .S -= ~ ~ .s :, e-,. -,: 

-ro:11,!l --,rs-.,..: t:~.S~~~~~~4JJ8 ---- 16 1$7 15i i_;:-,,4 1. 50 5 5 9 'I 3 PPP"PP . P 
2. 4';1 6 4 14 l';I 19 16 ).44 114 28.85 11.2 80 PPPPPPPPPPFPP ,~ .. 

3. 47 6 4 8 10 17 10 13'( 106 15.'!'9 8.6 8o PPPPPPPPPPPPP 

4, 45 7 5 16 14 17 21 103 94 19.96 10,0 40 PPPPPPPPPPPPP 

5. 51 6 5 ll ., 14 5 112 11', 16.36 11.5 60 PPPPPPPPPPPPP 

6. 30 6 5 12 11 ll 8 116 129 13.28 'J-3 6o PPPPl'PPPPPPPP " 

'i. 55 7 6 8 ll 16 20 108 ';16 20.53 22.? 10 PPFP?PPPPPPPP 
~~ 

a. 46 5 7 a 13 16 16 148 137 13.82 22.4 8o p p p p p p p p p p p p p .,. 52 5 4 13 10 18 16 90 <,;I) 1.5 ~42 12.:> 70 FPPPPPPPPPPPP 

10. 52 ., 8 12 8 17 9 125 122 16.50 7,3 30 PPPPf'PPPFPPP? 

11. 53 5 4 12 18 18 16 120 98 18,13<; 8,6 Bo .PPPPPPFPPPPPP 

12. 51 7 7 12 19 9 14 149 10; 11.93 lluf- 40 PPPF-PPFPPPPPI' 

13, 51 8 7 13 2! 1 13 14 89 >.;;.o;,5 u.ll 40 PPPPPPPPPPPPP 

14, 53 5 5 13 " 15 9 162. l.14 19, 93 'i .9 30 PPPPPPPPPPPPP , 
15, 53 1 6 9 ll 16 16 131 Ii') 1.35 13.1 20 PPi'PPPPPPPPPP 

16. 56 6 5 17 18 18 l5 157 14?. 20,05 T,3 60 PPPPPPP?PPPPP 

17, 51 8 7 2 14 14 13 131 115 2,0l 14,5 50 PI' PPP PPP PPP PP 

18. 46 7 6 17 8 J.5 15 74 Bo 27,03. 9.3 30 P?PPPPPPPPPPP 

19, 45 4 4 12 11 ., 16 131 101 16,99 '}.6 yo PPPPPPPPPPPPP 

20. 50 5 4 16 13 17 20 126 114 1(l. ~4 13.3 10 pppppppppppp,p 

21. 43 6 5 18 11 13 :i.4 113 103 14.',J. 7,,3 'JO P.!-PPPPPf'PPPPP 

22. 51 6 4 7 8 13 ll 124 130 l).03 8.(, 20 p p p p p p p F p p p p p 

23, 53 7 5 14 19 19 16 144 111 16,31 1.3.3 30 PPPi'PPPPVli'PPP --
24, 52 7 5 11 15 11 17 115 91 16.63 11.3 50 .PPPPPPPPPPPPP 

25. 5~ 7 5 20 19 23 24 131 106 12.83 13.0 70 PPPPP?PPl:'PPPP 

26. 58 6 5 16 11 16 19 131 ':15 0, '13 6.1 70 p p !. p p p p p p p p p p -./ 

27. 59 7 4 10 19 19 '11 '19 eo ~qol;l ·10,2 ·40 p p p p p p p p p p p p p 4 

28. 47 8 1 11 6 8 15 133 110 15. 94 14,'J _,__ P P P P P P F P P P p P P 

29. 51 8 8 13 10 17 10 116 105 10. 33 • 16,9 eo P P r P P P i'l' F , k' P P P j_ 

30, 6 4 'f 15 14 18 151 108 1~·-77 1§ 1 60 pppppppppfppp " 

31. 55 9 6 13 ].2 23 15 102 1.ll. 14. 6':l 10.0 80 PPP PPP P_P PPP PP 

32. 54 6 5 11 13 14 21 126 8~ 15 .10 .8.B 40 P P r P P P P P P P P P P 

18 21.1~ 4.8 20 p p p p p p p p p p p p p ' •. 

33. 65 1 6 14 22 12 111 l(J', 

34. 50 9 9 11 :i.2 ') 10 148 ll3 16, 6\1 11.4 70 PPPPPPPPPPPPP -; 

35. 41 5 5 1'1 10 l4 19 134 126 J.2. ,5'1 12,B yo ppppp1-·ppppppp 0 

36- 49 5 4 ll 10 14 18 165 131 :t7 f'20 J.l.,2 60 p p p p p p p p p p p p p 

37. 52 4 3 l'J J.6 23 22 ll6 J.17 l:!.81 13,T 50 p p p p p P p p p p p F p 

130 91 13.62 11,7 55 p p p ~ p p p p p p p p p • 
38. 37 5 4 16 15 15 21 
3';1, 45 5 ; 12 19 l '1 18 125 l.29 l.5,03 13.5 Bo P P r P P P P P P P P P P 

40, ;o 4 3 16 18 21 18 14'1 119 14,20 14,4 70 p p p p p p p p p p p p p 

41. 49 8 7 10 13 8 is 125 127 18.64 14,6 (,0 PPPPPPPPPPPPP 

42, 49 5 5 20 12 22 18 121 128 ;.26 7.0 30 PPP PPP PPP PP r·? 

43, 63 21 ... (.,q 
,~ 

?.2.,13 6.7 90 p P P P P P ? P P P P r P 
5 5 .1.4 ;,: ~~ -~ ~ ~ 

r!(' 

44, ;B 6 5 12 13 18 13 114 107 7 ,l7 11.·, ao JI·r?!'P?PPPF p 

45. 47 ., 7 13 8 14 l? 154 l29 'J,36 8.4 80 pp p Pp Pr r Pr r p•? ; 

46,. 41 6 J 8 l~ l} 20 J.05 50 1z.e1 15,4 91.1 P PPPPPPPPl'PPP 

' 47. ii4 B 71 151 17 ;,,,.;. 9(, 1 .65 l3o 4 30 p p p p p p p p p p p p p 

ti\. 51\ 6 ; l', 17 l 'l 1!\ 1~~ 9':'J l:?-.~~ 1:).,4 ":•l FPPFPPFPPPPPP ., ., 

4~. 5" .. 5 'J :..6 13 '> ~.,,~' ')': J ~r ~ ~~ ':1e5 RO F P P P P r P P F P P P P 

' 
•·· ,, 

5:J. 45 II '!, 1i ':-1 ' ., . ' l ri _,,l,C -'·. ,,.;:_,,. 
., - P F 1· i f F ?Pl'PP¥? 

/,I '-" -,/sl :, 



;-_ T.o\!lU: :1c-:: 
TE3'i' SCOID1S Oji' C .P, 'I'• ',TUI,Ji:~l'~ 

(Original) 

• O•~er.-itlf Te:5 .. 
:i . .. 

~ .. Right Left To- Ftnp;er Tweeur i ~~~.s: 

i.J Hand,,, Hand gett',!£,. !?~mi~ Dexterity ... 0 

~.8 D C '- I> 
..-4 •.,., Id • ~, 1 6. 1 " ;i. l ! l l t ... .s ~ • .,. 

-t "' :z: 
3-55 

~:s:I = q) 

-r.- ---i;- 1$ 18 17 17 30 31 3~45 3•53 3-25 3,74 
2. 0 14 15 15 14 2~ 26 4--0;'. 3-37 2-46 2-52 16,65 
3. 2 15 18 16 16 31 ~9 3-45 3-25 3-37 3--00 3,H 
4. 0 14 14 14 i4 .24 23 4-10 3-56 4-·07 4-00 1,% 
5, 3 15 19 14 lT 26 34 4-00 3·.'>3 2-32 2-29 4,36 
6. 0 15 18 lT 15 25 27 4•14 4-34 2•24 2-33 1.28 
1. 1 12 14 13 14 22 22 4~28 4 .. 15 3-00 2-39 8,53 
8. •2 16 16 14 14 27 28 :.~,o 3-30 3-35 3•24 1.82 
9, -2 13 14 16 15 24 24 J-55 3-32 3-54 3-31 3,42 

10. 0 1<: , 15 13 15 25 24 4-05 4-15 3-13 L-52 4,50 
11. 0 16 19 12 16 26 26 3~49 3-46 3·41 3··29 6,89 

• 12. ~4 16 15 13 15 23 :t8 4-00 3•50 3-05 3-15 -0.07 
13. -•10 13 lo 13 16 24 24 3-25 3-10 4-22 3-0J 12.55 
14. 0 19 17 17 • 16 26 26 4-10 3-43 3-i1 2-3? 7,93 
15. 0 14 15 14 14 24 24 4-00 4•01 3-15 3-24 -10.65 
16. 0 13 16 17 19 25 :29 4-35 3-54 3-27 2-55 8.05 
17. 0 14 15 14 14 20 26 4-06 4•09 :,-59 3-32 -9,91 
18. -4 15 16 14 14 26 27 3•41 3-41 3-15 3-15 15.03 
19, 0 11 14 12 13 24 24 4-1';1 3•45 4•05 3-25 4,99 
20. 0 15 18 17 18 28 26 3-40 3-27 2•57 2-24 6.54 
21. ..s 15 13 15 15 24 24 4-02 3-47 3-45 3-33 2.71 
22, 6 12 15 14 15 26 28 4 .. 00 4-06 3-25 3-00 1.83 
23, 0 16 17 15 17 3J 30 4-00 3-51 4,31 
2·4~ 2 16 16 17 15 25 28 3-55 3-14 3•00 3-03 4,63 
25. -2 15 17 13 17 24 24 :i-55 3-43 3-42 3-27 0.83 
26. 0 12 13 14 13 22 22 4-00 4•02 3•24 3-40 -11.27 
27. 0 14 13 12 12 23 24 5-25 4-so• 3-50 3-75 6.61 
280 2 13 15 12 13 22 26 4--02 4-10 3•46 3•40 3,94 
29, 0 13 17 1.5 17 24 28 3~57 4-07 3-25 3-15 -1.67 
30. 3 l.4 13 14 15 ----24 26 3~40 3-55 3-14 2-45 2.77 
31. 0 16 18 13 16 26 2.S 3-47 3-52 2•42 3-05 2,69 
32. -7 16 16 15 16 27 22 3-"'4 . ., 3-34 4-17 3-00 3.10 
33, 11 15 14 13 15 22 22 3•42 3•43 3-00 2-42 9,16 
34, 0 13 15 14 1.5 21 26 4-30 4-06 3-00 2-36 4.68 
35. 0 13 16 13 13 22 20 4-27 4-05 3··55 3-12 0.57 
36. -6 17 16 14 16 24 28 4-04 4-00 3-30 2-38 5,;,o 
37. 0 13 16 14 16 26 io 7,~26 3-12 3-18 2-56 l, Bl 
38. , 

lo 18 15 15 24 28 3-30 3-50 3-32 3-52 1.62 -o 
39. -6 17 16 14 13 26 28 3--40 3-19 3-27 2-53 3.03 
40. -4 16 17 15 17 26 27 3~25 3-25 4-00 3-00 2.20 
41. 0 15 16 15 13 21 24 <!,~04 3-55 2-40 2-48 6,64 
42. l 14 17 15 18 24 32 3-39 3··43 3-13 2-3'} ~6.74 
43, l 13 15 14 15 28 24 3-t,7 3-49 4•02 3-07 10.l;-
44. 0 18 20 16 17 31 32 3~22 3-45 2-3? 2··45 -4.83 
45. -2 15 17 15 17 28 28 3-.54 3-45 3-12 2-54 -2,64 
46. -15 15 15 14 14 26 26 4,~10 3-50 4~25 4-27 'f .81 
47, -2 17 16 15 lb 24 zt,. 3""',~0 3-01 2-.,5 2-25 4,6.5· 
46. -2 l• 14 13 13 

, .. 
2"- 4•< .. 1 3-55 t-co 4, .. 35 0.29 ~ 

,,.,_ 
49. 15 14, l? 'II'::;' . ., 1.J,j i~ ) 7--' 

·, .- ~14 3-~:~2 l·•C4 3-('.0 2 g'J,': 

fo. 0 11'1 'q v<. '" ";(., ,< -.-~1·'. r, -i .. ,;f, ,,.-.,:.:. ? ~ ◄ -'r! ,,. r--.,, 



Jo .... 
" , . 
6, 
7, 
!L. 
~.,., 

).(I . 

1:i.,., 
l.?,., 
13v 
f4. 
15, 
16. 
11. 
1e. 
l'.l, 
20. 
2L 
22, 
,13_, 
2A, 
25, 
26 ... 
1.7, 
Z8, 
29., 
30. 
31. 
32. 
)3, 
)4, 
:,5. 
36. 
31, 
38. 
39. 
4(l. 

41~ 
42. 
L,3,; 

44, 
45, 
46 .. 
4'/. 
48. 
49. 
)Cir 

Hf,,:~t 
Rat. inr~ 
~ 

2.:a 
J. '36 
1.1c 
J ,12 
t .. 9? 
2.34 
l,; 83 
2.11 
1.'!7 
l 115~, 
l .,//4 
1,)4 
l.,3 
l, 8f, 
2.34 
2.00 
1.88 
1.91 
2.oa 
1.68 
L33 
1.62 
2,02 
., ,5 e 
l,44 
2,4:1 
2,6;, 
1.60 
l • '1:, 
1.9~ 
2,H 
1,92 
2.:i.5 
1,52 
2.,,l.'J 
2,.08 
2 • fl. 
l.]4 
1.92 
1.41 
1.,t:9 
l,..4H 
,1.'1,-21· 

1,95 
2,,0l 
l, 6·, 
!..9f 
.: , 14 
1.93 
]. . I'~ 

-· ""'• •.• , " 
t"' ' i r 

Chiat Iv-,4't:.·r 
wer~all 

t"l'l!i.ll"' ----~·-
l~\''&l"rig@ 

A~0ra.~~ 
:J?od 
.-i:'1:'l'l"at)t'J 

A\' ,u• ""'" 
!'·.•or 
A?err..~•• 
.,\;r~rag;i, 

Avera~~ 
/l,-r<'reg" 
F•~ett•t'~ 
AV5!!:t!!.'§I' 

i•.;,,;,r 
Pc;or 
;.vs.rag• 
AV<!!t'l!l.g<I 

.Avorr,11;• 
?o•n· 
(lo<>d 
Averag& 
l'f~rrtgo 
A·urage 
Avf!rag~ 
Poor 
ATers.g'il 
Poor 
Piior 
G~••d 
i'.ve:rag,s 
AV<H•tc1?}1 

}''Q-0!'" 

A-Yorag<t 
~o<id 
Al'illl'OG·~ 

1\¥'6:t"R.('.jOJ 

AV<>r·•f,<. 
A"'l'ferfl{T.~i 

Good 
Poor 
l.,y1.,;r,65t?-

1'1){)1" 

AV>',i.t·e.0:" 

a :>od 
#. ... tu.rat,'-' 

lcOt'i; 
r~')rv.. 
c::.; ;Ji:l 

r'\"..• t•J.· :~·· 

,;c;,;;1 

,_.,i i,f ln.1tr. 
~.t!~'l-1~ 
.rsoo,1<-,i 

;,o 
5 ".D 
?.'t 
5110 
5«0 
2.1 
5;<0 
;.o 
5,,0 
" •• ,., 
~ ~ )r.· 

:; .. o 
~~4 
0,7 
5.0 
,;,o 
5-!J 
2.6 
6.6 
5.0 
!;. ~ J 
5,0 
5,;D 
:L,B 
;i .0 

J r.l ,., 
? ':; 
'.i ~O 

j it 
.;. .., '• 

," ' ."Y .~ .. 

5 ~ 0 
~. 'J 
).0 
1.c 
) 
) 1: 

l,r,,l', 

{' ~ z 
:;,.o 
~- ~ '! 
s. 2 
; /) 
t1.,; 
~· .. c ,_, 

CAA lxiam"" 
u;,e; 'o 

..!!:!:t~6 -

Tl 
r; 
8.3 
7'l 

Cu.w,poti1.tt& 
..i!lll.U.& 

44)1'{ 

7.4,. 
5.49 
5,.4,J 
4,78 
2.39 
4. 76 
3.93 
(,.$6 
).,87 
4-.. ~lJ 
(.,18 
-..24 
4.Qt,. 

3.ao 
4.64 
3.~8 
~.68 
5.88 
5.18 
ti.01 
5,9'( 
4.llo 
2.;,6 
ti·"'' 
lt;,f\i 
1 .4'j 
7.34 
4,32 
5.30 
2. :~J 
4,1;6 
6.26 
1.30 
3.,,~ 
'.i, 45 
•LB 
5,02 
:,. (l\j 

5~85 
.3. ;,9 
5 ~J ~ 
4,';lO 
5,51 
6. i '/ 
6.33 
5 ,CJI! 
:+oe 

"I<! 
66 
1~· 
8l,l 
8? 
'(6 
1) 

'74 
82 
60 
75 
n 
19 
17 
61 
78 
1'> 
8';! 
BO 
84 
99 
% 
85 
70 
83 
ao 
1, 
70 
s, 
63 
89 
a, 
~ 
l:lO 
84 
94 
85 
'T1 
68 
n 
"JO 
14 
80 
88 
89 
86 
93 
82 
78 

63 
89 
10 
79 
87 
75 
70 
16 
92 
'11 
78 
10 
80 
10 
71 
11 
10 
84 
61 
75 
Bj 
84 
85 
78 
T4 
VO 
'{O 
85 
75 
'iS 
'/4 
TO 
11 
91 
16 
89 
76 
12 
84 
72 
80 
a; 
61 
6'1 . ,, 
15 
91 
10 
Bl 
1'J 
75 
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T;,:STS or Kl.?lESTP..~:'.'lC Sii:rl::l:ITIV.ITY 
lil '!TE 3EL:::CTION crt ?lLOI'S 

Fenru:.ylva.rda Stnte Collega 



'!;J;,S'I·S Of. KDllt3THl'l'lG SSlJSI'l'lVll'Y L'{ Tl£ SJCI.llGTlON or. PlLOl'S 

Ul'l'RODU C'J.'ION 

'I'h• prilllary obj•ot.iv• or tb1z; inyetii,igation ftll to d1S'l'ulop ud nlldat• 
a battery of teats of oocrd.t.m.tion tU1d balance. It imtltt be noted that the 
stt.ldy waa in no 19111 oonoernod with U.e isolation of the tineathetio and 
sb.t1o funations. It ira11 oonoorne'1 111th dov1e1ng a test battery that would. 
b4I of pra<Jtioal value in the pre,ii'ltion of tnto,:i.a11ful progr••• in flight 
training. 

Sino• ceria11l otber d~t-. nre anilable or ee.eily obtained duri~ th1a 
experimem • • ■eoonda.ry part ot thio roport 1noludea the description of at• 
tempts at the nlidlltion of ether t .. ate ud proHdune Whioh ue not. 1ntendll4 
•• direoli 111.ee.eut'es ot ooordination and balanoe. 

TH.: SUBJECTS 

The popula.tion inYol••d in thill r•port co1u11.ate4 ot th• thiriy•one 111111• 
nucln:h ot 'l'he Penna1l•a11ia State College who i;IJ'ticipo.ted in the l'li3\l~l'40 
C1Tilian Pilot Tra1:n1ng pr,;,gram. 

PROCEDtJH~ 

The prooedur•• llll",ployod 1n thi11 study iUII.Y be ol•••iti•d undlll" th• tol= 
lowing oategorieo• 

J.. The Colleot. ion ot De.ta trom <.ut aid• J.genci«·1o 

1, The oolleat:l.on Md snalya1o ol data from the mad.10&1 •UJDin~ 
•r'o re:r,orl.111. 

le The oollaotiou 0£ tho t~t1ngo lllll.do bJ th• laMl committee on 
1111le<ltion, at '!.ll,. ta;, of tile ton..t.1011 ot th• tr&in1ng ola•• • 

4. The otis SttlC•Ad.'ld.nht<>ring l'o;;t ot Mental Ability• Fo;rm A1 
High•r 8.ltUlillAtio~. 



0, Th• Admin.l.otri:ti,:,n of ~a~ Datt<>,"/ ar '1,'.,dlt<J vf Coordimt1on and 
lial.auCII, 

ll. ~t•rontie.l PX'&s1111re. '\'!'ltll t,;11t requiro4 the 11ubJ1ot to 
u:euute &lld roproduoe lalt,u,cts:d l'''"lloilure", applied to a 
pair cf Bf!'.' ing 110alon orith hie hand111. For 11.u.mpl11 • th• 
■ubjeot ·11oi,ld apply two i,cun,b pt·u11sl.ll'a with hie left hand 
wid tour 'l'li~h right, vit:!! i,b eye11 open: He would then 
close h18 •1•• e,nd try. to ,·evroduoe the prei,eure■ he ha4 
aln,w.y •iu,rted while hh tll'"' 11or• open. Ten triala were 
givon each subJ~ct. The teat wa5 aeorad in tarma of ouoe■ 
of error. 

,. Reproduction of Pcatll.l'e,!', 'fhh t1.1et required the eubJeot. 
to 1U111Ume a ate.riding, leruiing 1;oature wU;h hi■ •Y•• opa11. 
He loh en 11.tt .. myt ed to r..produo• t rut pOlltl,IJ' • with bb qH 
olo1Hd. li:aoh 111.1bj11ot W!!.11 giYen tnnt.y trialA, The t•wt 
•111 11001-•d iu t11rmi1 ot im:hH or orror in the raprod1.1otion 
ot th• po11tu:re vith th• 9f!III olo1111•d. Th• error■ in NFO• 
d~oticn wero meo.aw-od by ~n appropriate meohanioal ■yatem 
tor recording IIIO'l'omant and positioB, 

10. ,!:i,!lJ!;Or-to•Fl.nger Coo:rdinati11~, In th:l.a t,iat the eubJeot 
-fl required to bring the two tore1'1ng11r11 together in 
front of tha body at uheet height and with the 8JH oloud. 
Five trials w•r• givan for saoh h..nd, Sooring wu 41 terma 
of millimet~r• ot error. 

u. Borl.aontl!ll LiMU' Spaoe. The procedure for this teat •u 
to have tho eub.1eot fu.te the eighteen inoh mark on a 
horizontally mo\lllted yardstick and then, with the •Y•• 
oloeed, try to move the forefinger along the yardatiok 
tram the erlremU:y to the eighteen inch mlll"II;, 11ft trill.le 
nre gi•on tor e11.oh h11.11d. Sooring 1111111 in t el'1lla of 1nohH 
dtt~r. • 

12. Walk to L!n•. Th11 ll.lbj~ct waa required to fiu.t• 11 111111 
marked on the floor at. 11 ,Jietance of twenty teet. Th•n• 
with the eye11 oloe-4 he tr!.ftd to lll'.lk to thaG 11M. Five 
tri!!.b Wlr'> given. S.101·:ing was in terme of inohes ot errOI'. 

l]. !fan4 Separati'Jlla. The ,rnbject was requirod to plaoa hie haru:la 
in !root ot the body and, with hie eyoa cloeed, H;,ar11.te th• 
torotingore a nandard dhtanoo. He waa then required to 
try to reprod11oe th!lt diets.nae v1th the eye• closed, Fift 
trial• ~•r• given, Sooring wna in terms of inches ot error. 

14. Step to Lint• The proaedur• employed in thia teat ••• aim.• 
l11r to the proGedur• ueed in teet Ho. 12, Hoept that -. 

• 



:s. 

einsl• etop W&■ r■quirecl. Five trial■ ,,.ro giVl'lti tor 
th~ foot. pr11torrod in at. ■ppint, r,tf fr Olli th<t rollt 1.ng 
po11itioi,,. Sooring 1111,1 1n t@:naa Gt inohoe or <llrror. 

1;. ,tt!fl.xiuiotor .!!.J-'11 openl• Thio tost oon111.3tat! o:t' i:-o• 
<lo:.-ding th<ll bcdy"'1!way 01' the 11ubJeot 'l'hih '.lli,int"-ix:ing 
u u;:;rir;;h.t poat1.1re tor 01111 min11t•• The f:IVe.y~ll.lOv111Mnt.111 
woro recorded and aumatod by a pair of w'.ll'k ~ddera, 

16. !}ll'.xiaaeter (~I!!. olc,ull'<dl• Th,; prooe.;luro for tl!i11 
tnt 'W!UJ tht as.JIii) au that uoed in teat No, 15, eiroopt 
that the l"llQOrd 1fU takon with the 9YlHI Ol08<ld., 

l 7. Kn<?>o Bo,!!!. The proeed:1re uud :l.n thi11 tut we» t,he 
lll!ll'il<" !!.II that Ulll.ld in te1r~ No, ';11 <1x:<1pi; that th" 111ub­
Je.rt W&.a required to atoop by .flexi11g the ktlO!l'IJ (~ya11 
o;,111) and then t..ry to repX"odv.;o tt,e posture, with tl;"I 
oy1.111 do,111d. Fill~ trials woro r;iv<>n. f.:001·1118 m:.1 in 
tormtJ ot :l.nohu of w-ror. 

18. !£ot Spu. The subj,:,ct vsa ~•qu1rs>d tu 9"par<itlil hi:; 
bee.lo 11 cta?lde.rd d1111.11.!'lno Md then to t,7 to <'<li,\l:'l'lJi:,cc ~he 
th<11 st:,.1;;:i,3. 'J:ho '::eek \full e,;ooutod w.!:th t'i11 <>:·•11 olo11<>d. 

Fivo trial• 1rerll c;i·,.,11. Sa~ri~e ·e1>a in term;; vr ir,oh.,11 
ot error. 

?er:1.m.trh litii;Qmir~--tt fon, A sllilplo P":"ill>'.it;•fo ,,uu:i::.not ion ll'II.I 

given 1111.ch oubjeot. Both th~ ,·ieht ,ind l<>f't 6)!6"1 s;•no exam­
ined., Tb" t &ot wu.a II cored i ,1 t ,ir1iH1 of d~ ,,roes or M' e t oi- t h:t 
anorn11.l m@ridil!!.lllf. 

Flight Rat!!!&!,. Thu flight i·atinz,J ,;l£lda ll.!~ ~he t~ndwl.t lou 
ot the ;;tuient. 'e training ve.-e con eot ~d and am,.ls· Hil. ,h """ 
rating" wore aoccili)i;lit:h~d t,y m~an,; :,;" a !Yi'"-Phh ""tl,ng ;,~alll 
pro codvru and •ere X1U1,d1) in t hreo dilf.,,<:tm; "'"!ID, "~ fOll<>"-8{, 1 

1. Eech 11tu•ie1:t .,.·,u• ratsd on nirl6 difforen'.• aupeut.,i ot' 
t11ght perf:;,r!"ATIO'll, T'I 0110 aspe<:<ts wi;:-,;,i ta1tJ.1,g, ·,ttk~" 
offn, olilllb11, t•a·n1, s•,!.ns, appr,:;e.ohc.~, glide-o, eli;;.t, 
a1'.d landing,,• 

2, Eact, student ,;re,a r!lt,ej 0\11 to hi.a gen~raJ 11.pt~.tc.J~ f,;1• air~ 
crd't op.r-ati:m ni:i judr;t1d t>:,· ob,;~rvation oval' i.\e .-t,;h 
period of tnt1nirit;, 

3. Th• rater wu.ti f'url,ll~r ,uk:1d to ,-,t:i reel' atu.::~,,:~ w::.t!I :n,­
gard to hi" d··e;r~<> ~r c.;;:,r1dcnolf 1n th@ i;tu:i,r,t "" a pilot, 
Aa ll<>fore ,,ec,;l;,,·d, ,tll r-ectlnr:o, w"r" me1<1,, ut ·t'"' ~l&n,. of' 
t.h11t :fll.~t k.:!•)i•,t• i,,.,, .. rter tile flvd :t,Sctt t.a1>t 



hall. 1;;,;,.,r, pona11J, All. :·s.t. t~i.;~ lf<:>ra me.de b-7 th• operator 
vf th~ local field. Thi~ op~~a~<r Tao al.no tho cont.rao• 
~o,· ~.-"1 th0 a.hid' l.uotru•;tl}r. L~ ~ddaion, he •a• tho 
b~;,e,ocur 1oho adl<,inl:0tor•l'1 t,,,. fl.rml flil!Pt teat.. 

RESlll:J'S 

The :;-_.31tlt,111 of thi~ inirnetigation >1r<:> preu-.nted ll8 briefly u poHiblo 
in th,, i'•Jllo;,·5.>13 s11J,,ruai:-y table11. .411 .,~eff'identa of oorrolatlon, unlns 
othar~i~o d~o;ribe1, ..rora llCllllput"d by th~ rank diff11r11no11 method and are 
:aercr-::1,d wU h,ut corr~,,tio,. Tho total ::;,opr,lati.;i:1 of 31 oa1111■ 11nter11d in-to 
"s.ol: ~ale11lation. 

lNI'ERCO:ffi.U,A'fi(\Nf; (RH%) Al.10!-lG :rJG RA.TINGS OBTAIP..£0 BY rm; THRil:Ii: 

Gonoral 
Ar,tit.id• 

Mae.n 
Rating 

RATINO l'ETHODS (ll ::: 3J.) 

G9n. 
Apti­
tude -
-



TABl,li; 2 

INTEROORRllL£10N3 AllONG TIC TESTS C6 COORDINATION AlfD BALAROE1 

(Ne 31) 

(6) (9) (10} (11) (12) (13) (14) (lj; \16) (17) (18) 
D1tter•nt1al Preoa. 

Both Hand• 
(error :!.n oJe) (8) -- •.20 -.12 -.02 

REPB.ODUJTION OF 
(9) POSTURES ,1') -.31 •.• 03 -.01 -.29 .32 .,54 .39 -.09 

f111gor.f.o-Finger 
(10) Coordination 

~~ .13 -.12 -.04 -.22 -.27 -.23 .13 -.o, 

Horizontal Linell%' (11) .28 •.GB -.21 -.41 Sp11.ao '" .20 -.01 .20 

Walt to L:l.n• (12) -- .15 .02 .12 -.11 -.14 .42 

Hcnd aoparat ion (13) ,02 •,H, .u .15 ~.16 

Step to Line (14) -- c03 -.06 -,08 .03 

ATAXIA14ii:T.O:R. 
(15) .61 .18 (ICYJ,;S OPICN) ,19 

ATAXlAW:TE.'l.. 
(16) (.&:YES Cl,0SE0) -- .2~ .13 

Knee llflld (17) -= .... ~02 

Foot Span (18) •s 

1 Th• titln ot the, si.ppo,i"d ioHte or bal.suu., appear in capital11 in thia tabl•• 
Exoopt vh•r• oth•rwia11 1ndh<>.t'1d, t!lu noo,·:l.ng ii, in teme ot 1nean error by 
lia■ar meo.111uro. , 
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I' A8lli ~ 

lfflftec&llut'IOMS BE'l'WiilER T!IB Y A.UOUS 'i'J£ST3 QR !!!!:AS URiil! 
AND fllE G&m<;IUL Af"!'l'l.'UOii' ll.ATlNC5 (If .:: 31)2 

A. Data trom Outa1do AgonoiR~1 

Pulse re<111ning, 
Pulao 111tsnding. 
Reol.l.ning B.P, (11y~·~ulia) 
sto.nding B,P, (,yest olia) 
Soh!:Widor ludox 

2., Mn~1oa l hamill<U"'" 'CO!llpOii!it 11 

!u\tiug. 

3. Local CClll!ldttn Rnt1n1, at 
T:i.Jmt, of ~ol110tion, 

4. Ol;ia Selt-Adminiotor1ng Teat 
o! ilontal Ability. 

5. L!innooota f'apor Fomb<ter11, 

7. strong Voo&tione.l Interirrnt Blank • 

Clrouv 1 
Group II 
Group V 
Group Vlll 
Group IX 
Group X 

R!Ul 

,0.5 
,06 
,07 
.13 
.33 

,ll 

• 18 
.03 

-.26 
-.10 

.01 

.14 

Beoau110 of tho high Woroorrola'.;ion11 al'loirn in Table l• only the general aptitude 
re.tinge ar• ueed. C01'r•lat1ons 'tor th• var10QL'I })l!lrta ot the bala1u1• and ooord1na• 
t1on teat• are ■ho-n aeparataly ao -.11 &8 tor th• tollte ae WholH. Ra• 11oorH 
nre ueo4 in the co111putatione 1n,ro1Y1ng etandardizod tolt ■, 



PJ.11,ht ha.nil 
Lf!ft hru:id 
i'oth ban di 

Fol"\l'ard moff«ll~nt 
Ea.:tward mo1fflltll'l>\'f, 
Si:d.llt)•t1l 11t<.,-f...t@:1t 

O..nral mow.ment 
Ow11i,.n,~d moVl'llll"'r.t 

10. F:lnr•i•pt o.-fine;er Coo,•;tl.,v.;:Hon, 
rot1•prc,ferred hm:,d 
Pr,d'erred he.HG 
(;ombin.•J handi. 
A.n. tor comiin~~ 

Non•pr:at vr11c1 n,,r;c 
Protlrred hli.dd 

COl!lb1n-td h~~.e 
AsD• for <1ombi=•·IC< 

[.'yell open 
S),,.s oloaieli 
i'11trc•nt dif!or.->100 

18. foot Spano 

i\llO --

.1; 
,oo 
,02 
,24 
,,18 

,14 
-.28 
~.2·, 
fl" ZS 

-,)4 
~,JO 
"* i 2..l 

,l.5' 

,.52 

-,(16 

.oB 

.oo 



D. 

1 .... rt •1• 
Right O)lfO 

Both •yet 

(oorrtinued) 

Rho -

, 
A SAMPLlNIJ 07 R,i,'J...LHJILlTY GOi>YFICUm'5- (t,1 " )l) 

e. 

., . 

10. 

llo 

Dif.ferent1al pr,s,.u,u-•• 
(F;i.~til; hud • l<Pft. hruui) 

D,u:tral • Siniotrl!l 111ov,;1;nnnt 

Non~preferred h..nd 
Prehrred hau:1 

Hlmd OJ1p..ration. 

18. root epu., 

.42 .70 
.77 e94 

,,51 ,84 

.,, ,86 

• 26 .ftf • 

------------·-----·-- , ..... _______ ,._~----~---------------
l Th•ee relie.bility cc,efrtei.,ntn ver• ""mpu+,c,d by th~ !>Wthod ot av•rqe 

.oorreln1oM 1111ong tlla sep.-.s"'t" -~riab. '.extl'\lpt wb.en• otha.·n•• noted) 
•114 oorreti:ted by th• fl;:i'lla~_-f,rc,,m PiMpluoay !'orm,,J.a, 

: __ :_::;:_f,.~:-{~ 
~ 

'~~-
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INl'Efil'R!iITATl0.'15 AND CONCLUSI<li'S 

li:xoept !rJr ,1can.ai11 !Slll1:11g,1itiee left by tho omiu;sion of detailed d•e 
1,r:l.pticm11 rir thr., t•::'.miqv.~e. of 11.dmci.nistn:tion 'and or eooring, the inter­
prete.tiona of 'l\1,blc.i l i.o <I a,-u quH• obvious e 

!!., I. ae.mpUng of the reliabilitiee of th-, teats or balwo• and aoor• 
dinatiun 11ho,re them to hav~ fairly high reliabilitiee tor .th18 
typ• of mc,s.F.1~1,.._ 

ll, Tha gem,1•ally low interom•,r<111i,;t i.Dnt1 wong th't var.A.om; teat• ot 
ooordination "Ill.': t..,,lono9 indi011,te that then tent• are r111&tinl7 
indeprfntlent mea3urwo. 

O. The goner!llly low validity o,u,tticif'l:ltlll for all ta11t111 and prooe• 
d.ur~r, eugg~11t11 tll111:t they w11rc, 1.nade<1uate for diecr•iminaiing batnen 
lt1v•l~ of f':l.yin,i: apt itv.do a:11 r,eawnd by the rating 1Soale procedure■ 
used. • • 

tJ. Th• 1-n- validUy ooerf1aiernt s may be aocorui:t ,.d for in aoverlll Yay■ : 

•2, T'hs, i.tusa11urer. may hava be11n tc,o im,p-,,rhot to oox-ve the praoti• 
caJ. objaotive11 conai::l,,N<i, However• it ahould b11 ramemborod 
that llOIII& of the rnas.s'Jr,•fla appear to ho.v• fa1rl~ acaeptabl• 
n1liab1l!t iu • 

3, It. :\.e vr,ry possible that the er!terior, f,1r aptit.ud• (i'li,ght 
ratings) wae inadequa+,o, 

4, 'rh" homogomsity of th" popalati1m. ue"d (with ragard to flyi11g 
aptitude) Yae too !:!"Oat 1c.i permit ei(!1!,if10111.rrt. dhorim1mrt1011 
by <>ither the ":rltaI io,s or the te111tt:J e.~rl prou11dura11 omplc:.yod. 
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	30 and up
	2&29
	24-25
	22-23
	20-2P
	18519
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