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LETTER OF TRARSMITTAL
RATIORAL RESEARCH GOUNCIL

2101 Constitution Avenue, Washington, D. C.
Division of Anthropology and Psychology
Committes on Selection and Training of Aireraft Pilotu

Novembor 27, 1945
Dr. Dean R, Brizmhall ‘
Asst. to Administrator for Resaarch
Civil Aeronautics Adminigtration
Room 5835, Commerce Building
¥ashington 25, D, C, .

Dear Dr. Brimhball:

In 1941-1942, the Committes on Selection and Training of
Alroraft Pilots conducted, in and sround Bosten, Magsachusetis,
and Columbus, Ohio, &n integrated program of research involving the
evaluation of predictora and eriteria found to be promlising in ear-
lier ressarch. The attached report, entitled Report on the Bostoy-
Eidwegt Projeqt, providos an anslysis of the date accumalated in the
ocourge of thia investigaticn. The report waus prepared and ig sub-
mitted by the Committee on Selection and Training of Aircraft Pilots
with the recommendation that it be included in the seriea of Techni-
cal Reports issued by the Division of Research, Civil feronauticas
Administration.

The study falled to produce material of etriking slgnifi-
canos with respect to the predictors employed in the inveatlgation,
On the other hand, advances are indicsted in the areca of oriterion
meagures, particularly with respect to the posslibility of veling a
composite orlterion ap a menna of more fully deszcribing flight per-
formanece. This atudy has sdditionsl interest as anmother in the
series sponscred by the Committes on Selasction and Traiping of Alip-
eraft Pilots involving a voordinated program of olvillien reaearch
in avlation psychology, oonducted in pcattorsd conters, with the
cooperation of local Institutions erd psychologists, finsnced by a
government agenoy, the Civil Acromsutles Administration, through the

National Reeearch Couneil,

Cordially yours,

.

¥Morris 8, Viteles, Chairman

Cormittee on Selaction and

Training of Airecraft Pilote
BVirn _ Hatio Resegrech Council
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' EDITOI TR FOREWORD E

: - ‘ -

Tarly studies conducted urder grents frow tre Committee on Seleotion A

ard Treining of Aircealt Pilots, partliculerly those carried on during 1940 R
and the early part of 1941, wsre lsvgaly exploratory in character. These T
included prelininery surveys of a lerge mumber of predictor and initial e
szporiments on the davslopment of improved criteria? inoluding such ingtru- i3
ments ag the Ohlc State Fiilght Inventory,? the Purdue Rating Scale,‘ and e
graphic and photographic technlques for the avaluation of fiight parforl- i?
ance, ;‘1!
N ’ - . %

lpoPariand, 0. &., and Frsnmn, R. The Pensncols o g
Yors, Firel suwssry report. Wasskington, D. C.t CAA Diviuion of Resaarch, . K
Feport Vo, 38, Hovember 1944, B
oFarland, R. A., and Prarsen, R. A _revieed serial reaction time Y
g7raratys for use in gopralsing flving aptitude. FWashington, D, C.: CAA T
Airoan Devslopment Divielon, Eepert %o, 34, Soptember 1944, ‘ : s
KcFarland, R. P-, and Franzen, k. A _revised two-hapnd coordipation o
Logt. ﬁaahington, . Cor  CAA Airumn Davelopusnt Division, Report No. 36, '
Ortober 1944, %
Johnson, H, #., in coopsration with Boots, M,-L., and Wherry, R. J.; o

with the sesiptance of Fotaling, C¢. C., Hartin, L, G,, and Gusaanl, F. P, . s
Jr. 0On the ectusl and potential value of biog T
meauumwmmgumh_mwnwm Faahinzton, D, C.s LR
C4A Afrman Daovelepment Division, Rsport No. 32, August 1944. . R
Foley, J. P., Jr., Hunt, T., Kul]y, 7. L., and Lepley, W, M. Studles - O

gf predictorg of ashievarent in legruirg to fly. Weshington, D, C.:» CAA T
Division of Reasarch, Ieport Ko, 27, Merch 1944. . . ‘ %”
2Jobnson, W, M., and Bocts, M. L. Amlyels of yatinge in the preliw= .«
lraxy vhage of the C,A 2. training vrogrqm. Washingtom, D, C,t CAA Diwvi- o E
-sion of Lesearch, leport No. 21, Gchober 1943, e
Edgerion, Rarcld 4., and Walker, lobert ¥, mmm_qmm R

the Opig State Flight Imvantory, Fuxt 1: Barly version : &
Waehington, D. C.: CAL Livisicn of Lepearch, Repert No. 47, July 1945. f?
Nastional Reseerchk Councll Committee on Seleotion and Training of Air- -ZE

craft Pllots, History and devslopmant of the O 3 ‘%g
Farg IT; Recent verelong sng curvent avpllcptlons. Washington, D. C.: R
CiA Division of Research, Report @Hs, 51, November 1945. ‘ *§
Lxelly, E. L. meMmpm_.me:azumnm." g
Fachington, D. Cis CAA Division of Nesearch, Reoort Fo. 18, July 1943, , i%
1 W3

‘5Yitoles, M. S., and Backstrom, "., Jr. An apalvels of graphio secords

9L pllot, verformance obtained by mosns of the R-S Ride Recorder, Part I, :
Veshington, D, C,3 CAA Division of Research; Report No, 23, November 1943, X
Vitelea, ¥, S,, and Baﬂkatrnm, 0., Jr. g
QI’_I_._liL_ 0Ob hY k8 R-—S Hlde BCOTQ 1?,;*

{4 final report in proparation for publication in the GAA Tachmioal Sarias )
Viteleo, N. S,, snd Thompson, A. 3.

ﬁg;g;;g;ggz_gi;pg performance. Hashington,'ﬁ ’C;I"CAL Division-of“RAlaarch - ;_i

oy
L) HFJ

e 1‘91.1:..,

sport Ne, 31, July 1944.
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In the fall of 1941, it was decided to undertake an integrated pro-
graa of research involving field tryout, with as large a number of cases
as were available, of the more promising selection end criterion instru-
ments developed in the course of enrly research. As part of this program,
ocenters were established at Boaston, Massachusetts, and at Columbus, Ohio,
to conduct the progrem of ccordinated research which has come to be kmown

' as the Boaton-¥idwest Project.

The work at Boston was under the directlion of Ross A, McFarland,
Greduate School of Business Administration, Harvard University, and in-
volved atudents undergoing pilot tralning drewn from Harvard University;
the Masgachuse'ts Institute of Technology; Rortheastern University; Bosten
College; Boston University; and Tufts College, Medford, Massachusetts,

Research adainisteored from Columbus, Ohio, waas under the direction of
Robert Y, Walker, Ohio State Universlity, and involved students taking
flight training at Obio State University, Columbus, Ohio; University of
Michigan, Ann Arbor, Michigan; the University of Toledoj the University of
Dayton; Purdue University, Lafayette, Indiana; Tri-State College, Angola,
Indianaj’ and Indiana State Teachers College, Muncie, Indiana. E, L. Xelly,
Projeot Direotor, and the astaff conducting Committee research at Purdue
University, ccoperated ip the edministration of the program at that uni-

- versity.

All students acting as subjecta were undergoing training under the
Civilian Pilot Training Program, financed by the Civil Aerconeutics Adminis-
tration, Dean R, Brimhall, Director of Research, and John P. Yorris,
Director, Civil Pilot Training Program, as well s&s other members uf the
staff of the Civil Aeronautica Adwministration wers largely reeponsible for
facilitatimg the program and for coordinating the ressarch activity with -
the operating program of thst agency. :

The general plan for reeearch wad formulated by the Executlve Subcom-
mittee of the Committee on Selection and Trzlning of Aircraft Pilots. Jack
¥. Dunlap, Director of Research, wxas responsible for preparing the details
of the research program and for field supervision of thba Boeton-Nldwest
Project, However, in a large sensze, this project was the outcoms of coop-
erative effort of the many psychologists who had partiocipated in the program
of the Comittee on Selection and Training of Alrcraft Pilots. The predic-
tore, for example, sslected for study werc drawn from investigations earlier
conduoted by E, Lo'ell Kelly, Purdue University; Roes A. BcFarland, Harvard
University; Raymond Franzen, New York City; Jack W. Dunlap, University ol
Roohester; G. Richard Hendt, Wesleyan University; Edward B. Greene and
Clarke W, Crannell, Univeraity of Richigan, and others. The criterion in-
struments enployad grew out of eerlier research by E. Lowell Kelly, Purcus
University; Harold A. Edgerton and Robert Y. Walker, Ohic State University;
Morria S, Viteles and Albert 5. Thompson, University of Pennsylvania.

1t wes originelly plarned that Boston would be the majJor center of the
study in that the Contact Link Trainer and the photogrsphic techmiques were
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.to be smployed there and not at Golumbus. When, with our eniry inte Woerld

War 11 it became evident that flylng restrictions would bes imposed on the
East Coast, certain phases of the investigation criginally assigned o
Boston were transferred to Columbus, Later., when a ban was put on flying
on the Atlantic Coest, Boston was eliminatéd as a center of research, the
mmber of supplementary centers in the X¥idwest area expanded, snd the re-
gearch entirely centered in the Midwest.

Much of the data on predictors presented in thia atudy is only of
historical interest beceuse of more recent work by the Committese on Seleo-
tion and Training of Aircraft Pllots and, more particularly, by reasocn of
the vast amount of research on certaln of the instruments described in this
report subsequently ccrducted by the military services. However, there is
much of basic interest in the data relating to criteria which include g
cuaber of criterion messures unique to this and other studiss couductied by
the Committee on Selection and Training of Aireraft Pilots, Ip additien,
the report of this inveatigation ig of interesst aa an example of & coor=
dinated program of civillan researth in avistion psyshelogy, copducted in
seatterod centers, with the cooperation of local ingtitutions and peyehslo-
glats, financsd by a government agenzy, the Clvii Asrcnaviies Administra=
tion, through the National Research Couneil,

Acknowiedgment is due to Edwin S. Ewart, Editorial Staff, Committee
on Selecticn and Training of Airoraft Pilots, for collating the data emd

writing thls report on the Boston-Midwest Project.

‘Horrls 5. Vitelss, Chairman
Ve itiso on Selectlon and
Toralng of Alreraft Pilots
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SUMMARY

The Boston-Midwest Projeet, conducted under the suspleas of the
National Research Councll Committee on Selectlon and Training of Air-
craft Pllots, was designed tc provide a fisld trial for a warler of .
promising techniques for the smelestlon of pilots, and to provide further
data on certain criterion instrmumenze for tle avaluatlien of flight per-
formance., The projest was conducted at Boston, kessachusstie, and Colum~
bus, Ohjo. Ths rescerch was contimmwed ovor two Civillan Pilot Training
Programs at botbh schools, tho Fall 1943 and Spring 1942 programs in the
-Boston area, and the 1942 Sgring end Sumacr programs in the Hidwest area,
centering arourd Uolumbua, Ohila.

A1l subjevis wore enrolled Tor primary filght tralsing ia the Civilien.

Pilot Training I'rograw, and elil ware znllege studeats with the exception
of 30 subjects in the Beaston Suriug progran who were of college sge, but
were worklng 'n verious industriea in <he Boastor aroe. Hone of the sub-
Jecte had had previoss fllght axperleacs. Tho nugber of sublects used In
‘the various analyace wvarled frowm 32 to 165, and from 49 to 51 1in the Boa-
ton Fall ard Sprlg esmples, reapsctivaly, snl from 20 to 103 aad from 9
to 96 in ths Midwoal Spyring ac? Sumner aanples, wrespectively. In csrtain
instances the Widgwet group dsts frowm Sprivg and Summer samples were
posled, ylelding a group of 135 srtjiscta.

The following paper-amd-pensil lests were adairiastered:

1. The Pereopzl History (5-H} Iﬁvantory

2. The Otie Zelf Adniniatering Test of UYental £bility (Form D)
3. The lennett Test of Meahasleei v cupr horsion (Fazm B)

Le The Blagverhloel Imventory {inr ‘mvenwey of Pereorsl hate
Bl By Twhd 7
for Prospectire Pilo)

5. The Strong Voceedivew) v ast Mk for Ren (Fora R

The Avieticn ixterview, soroloped vador (oulites susplies, wae ad-~
ministered to £ rart of lhe subjects La ths Feston arez and %o 2 part of
the pudb)ecta in tic Hidsuwat avaw.

The paycltaactor teaty owviuroeo In the inceitigation wars:
1, Phe Tueleod Dasenivaston eat

2, Yhg Eyrelapd Goocdde tlom Nap.

3, The Ya_booew “apia¥ oceosh oo Cion -
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Tne poaysiolagical teois were converped primarily with spiromstrie
and vescular varisplep. Neawusos on Lhe vrscular variebles were taken
in an upright ard supine positlor oy ueens of e "Tilt Teble.® The phys-
lological meusurea used in this invest!getion were ¢s followss Body
Surface, Vital Capacity, Vital Capacity/Body Surface, Tidal Air, Tidal
Air/Body Surface, Systolie Blood Prassure {lying), Systolic Blpod Pressure
Initisl Change {lying), Systolic Blood Pressure Meximum Change, Systolic
Blood Pressurs Time to Maximum, Dicstolie Blood Pressure Inltisl Change

. {up), Dlastolic Blood Pressure ,lying), Dlaatolie Blood Pressure Maximum
Change, Disatolic Blood Pressure Time ‘o Maximum, Puise Rate (lying),

Pulse Kate Initlal Change, Pulse Fste Meximum Rate, Pulse Rate Maximum
Chenge, Pulae Rate Time to Meximum, Pulse Pressure ¥aximum Change, Smallest
Pulse Pressure, end Pulse Pressure Time.

Flight proficlency was evaluated in terms of the following criteriss

l. Pugs-Fail, a'dichotomcus criterion the scors on which wes &
function, as the nene implies, of whether or not the subject
pessed the flight traluing course.

2. Time meesures, 1.e., Time for Stage A, Time for Stage D, and |
Total Time for the flight training course.

3. Purdue Rating Scale, tn instrumeﬁt which called for rating of
the subject by the Flight Inatructor on 14 items associated with
flight proficlency.

4. Photogrephic criteris, criteria represented by messures ylelded
by photographic records of insiruments which indicated the atti«
tude and performance of the plune, taken during the execution of
certaln maneuvers in the standard flight.

5. Dhlo State Flight Inventory, & check sheet on which the flight
examiner or check pilot noted the varlous critical elements of’
the pilot's performasnce during a standard check flight.

Analysis of the data indicated that the three physielogical veriables

.Body Szrface, Vitel Capacity, and Vitdl Capacity/Body Surface yielded the

highest reliabllities of the several predictor variables, the reliability
coefficients ranging from .7 to .94. The rellabilities of the paychomotor
tests were somewhat lower, although scores from the Two-Hand Coordination’
Test and the Mashburn Serial Reaction Test ylelded reliability coefficients
of .74 or greater on two of the three independent samples for which data
were avallable. Of the paper-and-pencil tests, only the reliability of the
Blographical Inventory was determined on the basis of date gathered in this-
investigation. Ro umequivocal conclusions cen be drawn since the reliabile
ity coefficients varied from .60, in terms of a sample in which teat and
retest were separated by an interval of thrse months, to .94 in terms of e
sapple In which teat and retest were separated by an lnterval of four hours.
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None: of the selection tests predicted any of the individual criteria
congistently over ell independent semples of sublects, and in general the
correlation coefficienta were not high., Measures on the Two-Hand Coordin-
etion Test, the Mashburn Serial Reaction Test, and the Test of Mechanical
Comprehension appeared to show relatively the most promise.

As measures of flight proficlency the various criteria were in gener-
al positively related, although the correlation between criteria was not
high, except when two varietions of the sume criterion measure were consld-
ered. In the interest of obtaining a better measure of flight proficicney,
composite criterla were set up, Individuval criterion meesures being com-
bined to yield single criterion scores.

In general, the usychomotor teste predicted the composite eriteria
nost efflciently, the Mashburn Teat ylelding coneistently the highest cor-
relations. TFollowing the psychomotor tests, the Test of Mechanicsl Compre-
hension wos probatly the next in rarnk of efficlency ss a predictor, with
the physliological ueasures end the Interview btelng less efficient. With
the exception of the Test of Mechenicsl Comprehenslon, the paper-snd.pencil
tests showed little er no correlation with the composite criteria.

On the btasis of their relimbilities, their predictor-criteria corre-
letions, &nd their interrelaticeships a nunber of variebles were selected
for inclusion in saveral batterles ol predictors. Multiple correlations
between batteries and the composite criteria rapged in genersal between
.50 and .60. Turther enalysis indicatad thed in most cases the multiple
correlation wag meximiced after the test two meaeuires had been combined.
In many cases the predictive vzlue of the battery was little beiter than
the predictive value. of the best zingle tast in the battery.

It was concluded that while interpretation of the results auvat be
guarded in view of the emell number of cases involved, the wvelue of & more
detalled deterazineuticn of the most satiafsctory batteries on & larger and
more stable populetion was indiceted. -
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REPORT ON THE BOSTON-MIDWEST PROJECT.

JRTRODUCTION
‘ -

The purpose of the Boston-Yidwest project, conducted under the
auspioes of the National Research Councll Committes on Selsction and
Training of Alrcraft Pilots, was to provide a field trial for a number
of promising techniques for the selectlon of pllots, and to provide fur-
thar data on certain eriterion instruments for the eveluation of {light
performence, A number of smelection technigues and criterion Instruments
exployed in this study repressnt earlier developmants growing out of
Committee ressarch, Further, the Boston-Midwesht projoct was planned to
provide evidence baaring on certaln conclusicus reached durlng the ccurse
of earlier studies, e.g., the Pensacola Study.l

The project was conducted at two centera: Boston, Massachusetts,
and Columbua, Ohio, Repearch at Boston was directed by R. A. MeFarland. .
Reasearch at Colusbus was dirscted by R, Y. Walker, The research was con-
tinued over two Civilian Pllot Training Programs at both schools, the
Fall 1941 and Spring 1942 programs at Institutions in the Boston area,
and the Spring and Summer programs In 1942 at schools in the Colunbue
area. Dats from the Bosion area wera gathered at Harvard Universlty,
the Massachusette Inetltute of Techmology, Northeastern University, .
Boston College, Boston University, and Tufts College. Data from the
Columbus - (Midwest) area were gatherad st Chio State Univeraity, the
University of Michigan, the University of Toledd, the University of DPay-
ton, Purdue University, Tri-State Collegs.{Angola; Indiana), and Indiana
State Teachers College (Muncie, Indianaf.

EUMBJECTS

All subjects were snrolled for primary flight trsining in the Civll—-
ian Filot Training Program,- and all were college students with ths oxcep~
tion of 30 subjects in the Poston Spring program who had sompletad high
school and wers of comparable age to the collsge atudsnts, but who were
not actually enrolled in any educatlonal institution at the time, Thess
subjects wete working in various industries in the Foston arsa, NHons of
the subjects had previocus flight experlence,? or had taken sny of the
selection tests in the experimental batteries,

lnaacriptiona of the procedures and findings of this project are dis-
cussed ing McFarland, R, A,, and Fransen, R, The Pensacela gtudy of ng- ~
val aviators, Finpal summery reowor%, Waehington, D, C.s CAA Division of
Resasarch, Report No. 32, Novezber 1944. Also eee: Franzen, R,, sod Yotape
land, R, A, Detalloed statlsticsl an is of dets obtalined in ths Pensserls
2tudy of naval aviators, ¥ashington, D, €,: CAA Division of Reassarch, Re-
port No, 41, January 1945,

's Rote. It should ba pointed out that tha subjects in the
Penaacola Study were navaml cadets who had had 10 hours of previous dusl
flight instruction and had scloed hefore entaring Penssonla Naval Air
Station for further training., Seos NeFariend, R. A., end Franzem, R.

Ibid.
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Ths ruwber of subjects ou whon dete are avallable for use in the
anglysle digcussed In this rsport tories with the partiocvlsr predistor
or oriferion verisblea under conaidaration ¥or the Roston Fall sample
the N'g vary from 82 tc 165, Ir the Boston Spring sample, from 49 to 8).
In certaln analyues of the Kidwest grovp, date from Sprirg end Summer
ssmples are pooled;. in which csse an N of 185 is avallable. For each
ammple separately, the N's vary from 20 to 113 in the Spring sample,
from § to 96 in the Suamer semp‘e 3 .

v : FREDICTION TESTS

YA

The selaotion instrumsntu administerad in this projeot were of fotr
general types: paper-and-pencil tests, the interview, psychomotor tests,
and plvaiclogioal testa. The tosts administered sre listed below, It
should be noted that a number of different scorss were derived from cer-
teln of the individual tests. These waricus scoring procedures wlll not
ke cutlinsd here, bubt will be doscribed in later sections of the raport
shen thelr nature is not salr—evidenta

Papor-and-p
The following paper-and-pencil tests were edministered:4
1, P-B (Person&l History} Imventory? ,
2, Otis Self Adeinistering Test .of Mental Ability (Form D)6

3. Bennett Test of Hauhanichl-Conprahsnaioh (Fora B)7
, :

-3In the enalysim of specific verishblea in a related series-the ranges

o N for the various comparlscno ie not es great &s indicated by this state-

maent,

4For the procedures employed in administering *he paper-and-pencil
tests, the psychomotor tests, and the physlological teats, ses: Dunlap,

J. ", Ihn_H1Q?nn1_Ez9129&;_5,Q§nszin§igg_2£.gxngxigsg&nl_nzgsﬂdnzgﬂ
August 1942, (This manual is on file with the NRC Committee on Selection

and Training of Alroraft Pilots.)

5¥ogan, L. S,, Wantman, M, J., and Junlsp, J. W, “Analysis of the
Pergonal History Inventory. Washington, D, C.t CAA Dlvision of Research,
Report No. 42, Fobrudry 1945, : ' ; _
6published by the World Book Compony, Yonkers, N, Y,

7Published by the Paychologicel Corporation, New York City.



4. Biographical inventory®

5, Strong Vooational Interest Blank for Mem (Form M)?
Ipterview

A controlled "Aviation Interview"1lO was administered to the Spring
group of cases in the Midwest sample obtained from Ohlo State University,
and the Unlversity of Michigan, and to the Boston project cases at Harv-
ard Universlity whish ccmprised the Spring group at that institution. A
sample rating sheet used in the study of the Avlation Interview ie pre-
sented in Figure'l. The subjects were rated by the members of the inter-
view hoard on the following scales;

A, Academic background as Related to Flying

8, PFanily and Zoclo-Economic Background as Related to Flying

C. Genersl Social Adjustment ss Related to Flying
D. Dealre to Fly
E

» Hobbles and Diversions, and Outside Activitiee as Related
to Flying

P, Athletlc Activitles and Coordination
G, Poersonality as Related to Flying
1
H. Appearance, Mannerisms, and Physique as Related to Flying

I. Fitness for Flight Training

8The "Biogrephicel Inventory™ ls the Havy designation of this test,
and will be used for conveniepce in thls report. Its official title, in
terms of the Commlttee's designation, is "Inventory of Personal Data for
Prospective Pilots."™ For discussious of findings obtained with this
tept, see: Wantman, M, J. Report e reliabili t nt.
of Peraonal Data for prospective pllqts. December 1942. Also, Odbert,

H., 5. Sample analyglp of responses tg the .nvertory of Dersonsl Data for

ive pilots. January 19.4. (Progress reports in the files of tho
Eﬁg Committea on Selection and Training of Airoraft Pilots.)
PPublished by the Stanford University Fress, Stanford University,
Gﬂlifomao

mThe detsils of the interview procedure are given in: Dunlep, J. W,,

and Wantman, ¥, J. Ap investigation of the . ig _
alr t pilots. Fashingtom, U. C.: CAA Airman Development

Division, Report No. 33, August 1744.
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" The following ;.)Bychomotor toets were adeinistereds
Two-land Coordination Testl}
Eye-Hand Coordination Test
Hashburn Serial Heaction Tamtl?

Phyalological Tests

The physiclogical tests were conesrned primarily with spirometrie
and wascular varisbles, MNessures on the wasculer wvarlablea were taken
in ap upright and in a supine positicn by moiﬁa of the "Tilt Table "3
The phyaiological passures gre listed below,

rBody- surface dystolic Blocd Frossure Maximum Changs
Vita? Capeciiy wyetelin olood Frossure Time to Eaximum

Vitel Capaoitr/Tody Svrfaco ?ia?tslia Bload Prassure Initial Change
frw
Tidald Air
. DY igholie Blocd Prossure (lying)
Tidal sir/lbay Surface
siisgtolie DBoned Tressure ¥azimum Change
Syetelle Blawd srozcure .
{1ying) Dirglilic Blood F.'ses:sure Tima to Maxdvoar

Systolie Llocs fpsestic fles pate (Ayingt
Tnitdonl Chan.a {Trinc)

RV D A emerS M FE | ArTL O LA S RO Ay (i ATk T ARLTL R | T AL ot oma B TR LCTAT SRR, PN e i i —= Tt e 8 s it a2l

Por a do.ceipiirn nf’ tig _wno il il sonrd motion Test sad an gnslyeis
ef test resulis obin.zei = ths ericined anl ravio-d forns of the test em-
Ploying poval cadets and .':ivi':;h.l siiyets, des: w=¢Farland, N, A, apl
Channell, R. G, &,;ﬁy};:‘;ﬁ,_i’f’;ﬁmeMﬁvsg_gj,_rltict"sh_gwfj_ Raphington, D. G.:
CAA Alrpan Davoloume.t Divisier, fauort Ve, U4, Getober 1244

124 revised wndal of L. s born 5;:"!!.-11 potior Tenk and an enalysis
of test data obiatnad on gewed sadets aic ol ian otudents 1e gresnontad
in: MeParlend, 71 A,, 2@ llweall ) . O é“;a;h..\;hﬁr;gg rffa;_;t.iug ti{ﬂ

i o B

anparatus for use in soverisivg flmw ;;":;j*gi_j; Waehington, U, €.z O4&
Adraan Dowtlopamnt Sdvt- Tl lhe\_'ﬂ” .-'Zr.,. 3, Vapastor IDAL '

335wy dymls o7 1L &vRIe Crigre. o nive]l cadeate at Penvaecla

- i
I . -
07y ks I
AT, - A .

lg jewerlbad iu:  Froo ST oL el ‘“’j];“ of ithe bilt table teot
c AL SR A e 9T :ax., 2L ﬁhiax.q;;
: 3 Tewr Tt s O Salenticn and T

iProgress ranayt Tn th
fog of Avporais vieeo, -

i . M .
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NN C S A L G mliest Fulre Crooouee
¢ Jag fole Megwiwmer Jlorow Hotae Creszuse TLRE

fuloe Reds Tima So :halear
CRIVERIA
The following ﬂr{tm oo v e in thils resoarche
EEDY SN ] ) ‘ '

A sudject’s scors on thls ariterion, el ich 1g dlchotomour, i3 dependent,
18 the pame implie:, wiwes ot cv 9% pot he passes or fails the flight
treining comxas, A ghudand wii s mey (21l for & mucber of reasons. The
rrimayy reasons are faillure Lo rras tha fiight Ltest st tha and of the
coursga, adeministared b s CAMN Ir speutor, wid baiug ™washed owl® by the
Lanvrueter, or fiight osezetis: olpci=pilot during tho cowrse, for gen-
arel inaptnaes. Kowever, students my alan fall tho flight course be-
cauwre of faiiure in pround sotonl | for health roasons, hacause of prone-
nosg to alrsicknesa, for dlioei inamy reagsons, and othors 13

These measures src tazes o1 opomtieml tecords regarding the length

" of instructional tilme taken by givon atudents to corplete various "stages®

of the flight ecourss, ¢r to zueniote the entire cowrss. Tlree measures
are avellabla for wost caaas:

Tine fer Stepa A o~ vty equlvaiont to insteuctiomal time bafore
solo, . '

Time for Sté.ge D o= tha m,truction time noacssssry to couwplete the
leat stape or section of s SouUree; 6 usually abont the last 10
hours of instruection t.tm

T n - AL b

15Reasona for fellure in vrimary flight training and distribution of
fallers for each of thsan reasang are presented in m report peepared by
the zmc Comtttee on uelﬁﬂiaﬂ A A Eraining of :l.ircraf‘t. P:I.lots, m

g oarylce, SUF T anL : )
t 4 gﬁ:, Eaahington, . Cat GAA D:Lvision of
Ragearch, Report Ko, 39, Novembar 1944, p. 38,

15The present primery course approved by the CAA consists of only two
stages, A and B, slthough the totel number of hours (35) in the currioulun
has not been changed. At the time of this roesearch, howevar, the courss
was divided Into four siages, A, B, C, and D,



Rt
R

Total Time ~- the total amount of instructionsl time nocessary to
conplete the given course,

Purdue Reting Scale

Thia scale cells fo{,{_mtings by the instructor on 14 items associatsd
with Flight Proficiency. Ths Purdus Rating Scale 1s presented in Figurs
2. However, in most of the subscguent analyse.a, only the rating on Item .

14 {"In your opinion, eonaidering skill, emotional stabllity, judgment,
otc., how good an ell-arcund piloet ia he 1ikely to becomel?™ n‘aa used
as criterion datum. In genersl, tnc ratings on each subject wera obtained
one at the end of 5S5tage 4, and the other at the end of the course,

FPhotormaphie Gritarigl®

The phoitogiraphic eriteria are rerrosintad Yy memsures ylelded by
photographic racords of instrumonta Zndiczating the attitude and per-
formance of the plsne, taken during ¢ standhrrd flight. 19 The type of
instrument panel from which the pnotomapnie records of the instru-
mouts ware made 12 presonted in Figuras 3. Ths measures are of two
typea, (1) =~Tor-sll, or "global® ratisgs, and (2) “Flight scores.”

The ovsr-all or "¢lebal™ yatings vere made in terms of a thres-point
seale (4 denstire good, 3 denoting avorage, and g densting poor) and
-alac in terms of a two-polnt sesls, (¥ demotizng upper half of the

group in terme of flight proficlerzy, Teud 3 denoting lower half).

Thase ratings werp madse first by two cbservers :lrde;}mdeqtly, the

cases on which the twe indspendsnt judgrents A4id not agree beinz oub-
seguently re-ratad Ly tic tvo chservers working jointly. This jolnmt
re-rating of discrcgrnt casen rewlizd L0 o composite rating, © Than
in order to obtain & moceure of the relisbiiity of the composite mat-
Ings, the entire peocetiuro wyus capestad, ram 15&5 in g socord conposs
ite rating.. These wers taraed respietively Toussaite Rating 1.7 and k

Ly il o Mo AP I v M CILTW ST A Pan ke A AT e S RLMS T bRSe ok L Teu Rt A ATIRTLN RF e Ropam L —-

Caesdtpnica ol thll senie srer Kally, B, L.
3 ,,f,:ﬂt. sntdns Iited (,cm»:{_gnﬂv: o1 dashinsbon,

‘Tw, Teaort T 18, July 1943,

17y 8 nore Sateiis
Jhe develoyment of 03 foo

e g

D. C.: CAA Bivislon of i

T
"
14
S

184 dotailed louc riplion of 7e shotyresphie eridoris is given ing

Viteles, B. S., and Thorpsor, !‘»._ ."‘1 Lip paplesde of shotogyponile records
of plrera®t pilet papicimancy. ¥oe YA rener, YE.: GAA Ldvlisien of Rew -

asarch, Hopert ilo, 27, ody iE'A.. .

19y esgsp *J_-m Fligels rr o rfosd o sssedfiosd nopd-cors, which are
sxecutad In & gnoedfied noouenis ow ¢ oaialnd fright corditions. By
this meang s stamiuré{ '-.vc.l':( san gl b oiatesd from gl sahjests. The prin-

eiplies udderlying the codgtruction snl s «F stardard flights are describesd ~

in: Vitelas, M 5., end Thespaown, &, ¥ The ngo of stendoyd fifzhts aud
Detion vhotograrhy dn tha emalysis of gireralt pliot performancs. Washing-
ton, . C.: CAA Division of Resanreh, Heport Lo. 15, ¥ay 19439 Standeyd
flighta used in thia rrojfent ars described imy Walksp, K, ¥,, Lipmma, E.

and Wantman, H. J. }anogl for g sdwiniatestdion of thﬂ}_@ §g&t_@__m
infentory., rogmess rerort, DeoyEtoy 1241 (Comdza of thly mnual are in
tha ffleg-of the ¥ o o '-m},%-iu.g roc Ted et d o f:t-‘? Condvime of Afpera ™ Pllots: ;
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Gomposite fabing 11." b a sl cooner bhe diserspunt ceses between
Tompeailes ¥ oond ¥ wrura xried Inlelir, rorwlting in s "Criterion Rating,”

Tha zacord t;rps af mensure tale . {ren tie phwlographie records wers
ihe "{light scorss.” After oserving onch £iln, the record readers inde-
pandently rated the nhotographsl peviorzenco in terms of eight aspasts of

Fiigat performenece, Trese ¢izht rancets were:

1. Wing Control .

2, Rose Control

3. Directiomml Control

L. Slip-Skid
5. Altitude
6, Alrspeed

7. Contrel Gocrdinaticen
89r Execution of Maneuver.

" The aspects were rated in terrs of the cbservera’ judgment as to the
deviation of the observed performnce from the "ideal," using a five-
point scale, On this scale ."1" ravresented the high ond of the seale
and "5 the low end. The eight ratings of each of the tmo observera
wore summated, and ths sumrated ratings of the nbsewer= ware then added
together to obtaln the "Criterion PLight Scoru.®

. The Ohio State Flight Tuventory is effoctively a cheok-sheat, on
whdch the flight examiner notes down the varlous criticel elements 1n
the pilot's performgnce during a standard check-flight, A sample
page from the Chio State Flight Inverrtory is. presented in Figurs 4.
The vardous items in the checkegheest, for the ssveral mancuvers incor-
porsted in the standard flight, have authoritatively been given plus
or mims weights, Items which are descriptive of "desirable” perform-

ance are given plus weights, items descriptive of "undesirable™ per-
formance ere given minus wairghts.

On the basis of these item wolghts, a pilot's perferrancs on any
given mmneuver osn te nssigned a "rutisuver scors,® mersly by summing

'20For a detailed definition of these variables, see: Viteles y KBS,
and Thompson, A.S. Op, oit. {Referred to in Footnete i8.)

2lpor @ 'detailed deseripticn of the Ohio State Flight Inventory,
8661 HRC Gmittoe on Salention ard Trainin.g of Airnnﬁ Pilots.,

docen‘l‘. voniona and cnrrentapp‘.l.ioationt . Wc.s L.ngton, D Gna CAA Divi-v
gion of Reasarsh, Report Ne. 51, Uovomber 1245. ’

- I
)



Sindent Pilot's Name.
A BCALE FOR RATING PILOT COMPETENCY

Do
Considering kis tralning, how skillful is he In carrylug out precision mansnvars (spet landings, figure sights, ete.)?

lm"l AN DU T KN W T VAN SR AN T SN SN N NN SR S S
ray high average sveTRES low average , Sy pece
_.. doos he handle the controls?

[ I T T NS S R SR BN BN NN N N N S T R
soutrels sowirn mmocthly ssrtesily
.w carsfully does he check his plane and engine before taking off? !

Lo e e ey ey ey
very sarefully earsfully W ue_:r;n‘li ’a-:
As compared with the other students yon have trained, how readily does he “catch oa” to yeur instructions?

‘"IM| L1 rL L1 1 I“'L“I L1 luLl 11 leu:-
loarner
o what extent does he have the feel of a ship?

]ﬁl AT S T AR VUG U POt RN AN N TR NN O KN SN RN MU SN
Dosa be show reapect for a ship and its metor?

I 1 | ] | ‘ I L1 | | ] ] | | [ | | 1_4[
ke Sl -t T o i o
w tense or relaxed is he when Sying?

S Y N TN TR AN AN NN N AN TN SN SO N NN SO N B
extromaly tomss rather tense alightly too tense Mw ideuBy relnmed
# be inclined to shew off while filying a plane?

R NN T T UNSS CR TN TN NN AN TR NN N N N SR S N N
almost alwaze Trequently sometimes saidcm v

w easily does be become upset when something goss wrong, for exl-plm,a-ol;m-fni.llr«l?r

' l ] A 1 I | ) ] | l | ] | | ‘ ] | ! | l
w confident is he of kis Sying ability? '

Lo oy oy e oy g
o et ot e e endieor
Does he Hke to iry cut new things, new maneovers and croas country trips, for example? !

T S RN T R T T R S RN T R NI B T TR N N
“aew hinge i =r ey g i
_w good iz his ]Iq‘-nt with regard to taking Sying riska? (weather, stunting, ete.)

n-dl'-d:‘- 1 I lml!r“l } | I-h-’“-l l | 'uhllnurl | ] | l
. o = e - W=
w well is he satisfled with his fiying ability? .

I ‘ﬂ'm' S R R NN S NN T U DUNEE NS N N
iy Rt ot Tttt g A —_—
hyalrephlo-,mdduhllkill.-i-otlanlmhiﬂty.j-dnmili.m.hw:oodufuﬂdepuot"hhﬂkdytobejﬂ

1 I d ]| | 1 ] | | | 1 | | A | ]
XN P T T =
Rated by. . Instroetor

TOI B



A SCALE FOR RATING PILOT COMPETENCY

Directions for Use:

Being a good all-around pilot is not simply a matter of how well one ean maneuver a
ship, but also depends on the use of good judgment, on keeping one’s head in emergencies,
and on other traits which are difficult to measure. We have devised the scale on the back
of this sheet especially to aid you in giving & many-sided description of & pilot and hisa
flying habits,

The scale consiete of 14 guestions about the pilot being rated but 2 flat “Yes” or “No"
answer is not asked for . . . rather you are given the opportunity of answering each ques-
tion by cheeking at that point on the descriptive scale which best fits the pilot being
rated. The descriptive phrases below each line should be thought of as “lardmarks.”

Feel free to check any student as falling somewhere between these phrases if he belonga
there.

EXAMPLE: If, for example, & pilot usnally handlea the contrels fairly smoothly but
sometimes slightly over or umder controls, you might rate him as indicated by the check
mark on the sample scnle below.

How does he handle the eontrole?

IR R RN AR L AR B TR

greatly over eonsiderably SOMA OVer handles ¢con- very smoothly
or under aver or under oF under trols fairly and
eontrols controh eontrol smoothly carrectly

It should be remembered that juet because a pilot deserves to be rated high or low on

one characteristic doee not mean that he deserves to be rated equally high or low on
others,

PURDUE RESEARCH FOUNDATION
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the welghte on the items checked Wy uho fTight aewsminer as descriptive of
that performsnce. In terms of the flight =3 a whole, two "over-ail" scores
are available, (a) Summetion Scere, derive? by sumrating the individual
maneuver acores and divicing by tha mrbey »f maneuvers, and (b) Profile
Seore, derived ¢n the lmsis of subjeviive evaluatisn of the "profile® of
the meveral maneuver sesres.

Tha Flight Inventory mus adminislered Uv all cagses in the Wdwest
sample at the completlon of the coursa, and in so fur as possible aluo
at the completion of Stages 4, 3, and ¢. In ithis raport the eriterion
variables takan from the Fiight Inventory are as follows:

1. Summetion Senre, Stage A
2, Summetion Scors, Stage L
s A g ‘

The avaragé Ground School (xgde wes Gotermided from CAA recorda,

© PROCERURE

The esleciion testz wore adminizbered io the subjests before the
beginning of thelr flipght traluing, en® a9 a conditlon of their admit-
tance to fiiph? training. A eecond administiation of the instruments,
1.8., & rotest, wae neds for the purpose, of determining their reli-
abllity, about threo months after the arigir:l adrinistration., It ghould
be noted that all seluctior tests, zrad all eriteria, could not be admini-
stered to all subjects. Ths subjectz from the Midwest sample loonted at
Tri-State Collegs, and i Indisma 3te%s Temchors College did not take -
the Desira to Fly or the Personal Bistary Inventorles, Unly the cases
at Ohlo State University, the Univeruity of ¥ichigen, and Farvard Uni-
vorolty were intervlewsad and only tie Lils Gtele oubjeets took the Link

“tests, Purthermors, photographic rscerds are available on only thosé
cpoed trained at Ohlo Ststa snd on a part of thozs tralred gt the Uni-
versity of Michigan and =%t the Univeraity of Dayton.

DESIGN OF TIE AFALYS 14 Aﬁh LIMITATIORS OF THE RESEARCH
Tha analysis of the data from this project involved primarily cor~
relational teechniques, and can bs oxkdivided inte tha followlng general
eategoriea, which will be trzated in the resulis ssction of this reports
1. Rellaility of wredictovs

2, Relstionshin betmecn ixndividia) prelfctors snd individusl
eriteria

AR S e VS AR P NRWET Gkt ke o g = o

21 he eqrrelatior Totvetn Siweriiten Seorss and Profile Scores wae
extremely Mgh (,93). =dnce fu tolyv stude Trofile Soozes are availshls
on reletivsly foo crldeacis e LR Lol L cousioorsd further in this
repard, : oL
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3. Relationships betwoon individusl criteris and developrent or‘
o composite eriteria

4. Correlations of individual predictors with cemposite criteria .

5. Intercorrelstions among predidtors and development of predic—
tion tatterios

6, Prediction of composite criteris by batteries of predictors

The limitstlons of this resesrch, it may be pointed out, ars priu-
arily those imposed by:

1. The relatively ara¢1 naheyr of oases available for certain com-
parisons

2. Differences in sdministrutional procedirss which rendored certuin

deta from the Boston, aad the Midwest sampls, respectively, not
comparable

3. Iacomplata snalyais of certain of ths data which were collectzd

In view of these facts, meny »f the conclusions drawn frow thdas 13-

search can ba coaslderad only tontetive ead svggostive,

FLOTABILITY OF PREDICLORS -

. The rellability of pradirticr btsais in thlr stxdy was detarminsd; in

general, in terms of tost-retest correlations, While tha munber of cube
Jects in Individwal samplcs is not exizerely large, the relistilities of
the predictlon lastruments can bs evalunted in terma of the eccofficiamts
obtained on & mmber of indepurdent samples,

Physioloplica) Mgnsuves ,

Data on the raliadility of physlological mesourss aie aweilabls
fror the Bostun semples oaly.”3 The tost-retest ecorrelaiions oa thors
aspsurey’ are glven in Teble ). Zxavipntlen of this btable fadlcatea tinl
only three measurcs, Bedy Surfaca, Vital Capseity, snd Vital Capselir/
Body Surface, approach wint uwlght be consldorad a satisfetery daprea
of reliehility. The reliubility ccefficients frr Lody Yurfnco on the
Fall ard Spring ssmplas, respectively, are .24 wnd ,77. For Vital
Capacity the coefficients ou tle two respactive oamnles nie BL snd

.85, and for Vita)l Capacity/Body Swrfrcs, &3 and 6. Tidal &ir,
Pulse Rete, and Syetolle 5lood Proziwre asre nart in cudor in ‘berms
of reliability, with ccafficicnts rapeing betwosn 50 end 70, The
rellabllity of ths remaining ghreisloglenl messires is eoazidorably

T F AEMCRAATS TR M R et et e L € ARl I T A AT T i B SERE ML € da T I of Are
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Lomgg rbou Plgmwas fron both wemnple - o iedon iy sopatderntion.
TAHE 3
fH!SIOLOGIGAL INDICEC (SIRCULATORY AND SPIROMETHIC)
HOSTON PROJECT
Test-Rotest Corroiations
. l :“ : ‘

+ Sariable : Ty R LTI 8
Sody Surface 94 7 ST a1
Vital Capacity ] -3 ¥7 85 81,
Tidal Air NI 97 69 21
Tidal Air/Body Surface : .60 97 68 81
Fital Capacity/ﬂody Surface .83 97 76 81
Pulse Rate (lying) . 55 92 65 81
ﬁyEtOlic B.P. (mng) =35 92 :52 . 81
Diaatolic B.P, (lying) W38 92 <32 G
Smllost Pulae Preasurs : . 39 9 .30 a
Pulge Pressurs Time , N3 92 =07 81
Pulss Presgsure Max. Change ol 92 215 81
Systolic B.P, Init, Change {lying) e 92 .18 80
Systolic B,P, Max, Change 34 92 .35 80
Systolie B,P. Time to Max, =,02 92 07 80
Diastolic B.P. Init. Change (up) W17 92 23 80
Diaptolic B.P. Max. Change 19 0 .50 80
Jiagtolio B,P, Time to Nax. 26 92 b 80
Pulse Rate Initial Change H7 R 229 80
Pulse Rate Maximum Change obeds 92 .37, 80
Fulss Rate Time to Max, 003 92 023 80
Pulse Rate Max. Rate «55 92 WA 20

The means and standard deviations for the various measures on test
and retest are given in Table 2. It wlll ba noted that there 1e 1ittle
difference between weans and between standard deviations from test, to
retest, or from sample to sample.

Esvohomotox Meagureg
Date on the reliability of the paychomotor tests ars available, in

gensral, for the Boston Spring and ¥cll samples ssperately, and for the

-~

Midwest Spring apd Summor semplss ccabined. Howaver, no data on the
Eye~Hand Coordination Test ere syuiloble for ths Boston Spring sample,

=

24por a discussion of the reliahility of respiratory measures ob-
trained on pawal cadets in tha Pensecola research projaot see! F‘nmen,
Ru, B!ﬂ Bhinﬁ, Lﬂlﬂ.ﬂo A 13 N o Y - :
. laahing‘l:on, D, G,s CAA Division of Raaaaroh, Rerporb
%: 259 Jm 19Mo
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s vl oue r3tdabllity OF ccat” oy fenbon’ v Gre vardons tests
ery, ‘vz fov o inabsaten, avellells ilr: ouly co7 7 by gonprlas,  Faw
aronal @, the rellzbliluy of +wlx noors Lx'featdng "Luvivilg ratween trials
Ve f, o fhe TwowHrud Cocpdlpnztie-, '.'n‘.auf iz

rveilable only for Lthse Wd-
Jret (T, .

Yhe Waaberatear Gﬁ?ﬁﬂmdfiurc 1 the povehometar rengurer ara sum-
porisod in Yeble 3,

Tyoeland, Coorddantion Tegt

. The wean score from & trielz L2 thw wost reliebls meawsure taken
Tror this test, the test-vetest croprrelaticns being .75 and ,30 for the
Suston Mll group,; ard the Eldwont cordined greups, respsctively. The
ecafficient for the Noeton Spring ﬁamﬂle @rooz te .50. The wvarisble
"higloot score" ahows yelatlvely rvir rellability (.63) for the Boston
Fell sarple, but this measure w33 ash zompubed for other grovps. The
wrogures involving Plesrning.™ vt {atla) mumbey of highast or lovest
acor® have approximately zero reli:i.llily cn the basig of coefficients .
conputed Trom single sampicea. 2%

It will be noted that the rclishility coefficiente for the warious
“woeHand memsures on the Boster Stiving grouvp are consistently and marke
adly lower than are the compereble cosfficients for the Boston Fall
group, or from tha Mldwest sazple. TFxeminatior of Table 4, in which
the moans and stendard deviatiousn of the psychomoier measurzs on test
und retest are given, indicatss tlul the moan scorse on retest are |
higher than the mesn scores on the orisinel test, Howsver, 1t may be
gignificent that tha Bogton Sprina :quple which showed tue lozvast re-
liability cosfflcients on the Two-lisnd mesaurce, zlso showed the least
inoresse 1n mean seorse fyom tegt to retost. This might be secounted
for by aotivitiee engeged in by wenbera of the group during this inter-
vel, by szome irregularity in the adrindatration of Sho test to thia
group, or by somd fundsnental 4iffaercnsa in the eamples. Thile latter

‘poesibility 1ls militated egailnst tw ‘he feet that mean scorea sm the ‘

original test and the standard devicticns or tesl snd retast are mot
mrkodly out of line when the Bostaon Spring semple is compaered with the
Boston Frll and Midwest semplos, -

The Npshwrp Serial Peactiop Test.

Turning agaln to Teble 3, it 1. avident that the most raliable
messuras taken from the Mashburn test ave the scorss baged on settinge
39 and 40 (1.e., total time recuirsd by the subjlect Yo reach these set-
tings) . The coefficlente for theoe measares on the Beston Spring group
and on the Midwest Spring and Susmor groups comblaoed rro bétwean .74

T —— r——

£3Coefficiants of rellaollity -f thy test ms m whole, bared om odd
versus even trials; ranged from .72 *¢ 88 in g satudy dascribed ing
Spence, K, W., Buxton, C. K., end “~lton A, ®. The sffectp of wassing
B i £ wa-hand Loq;dlnnf;on tast scg:gg‘ '
ﬂaahindtonp D, C.3 CAA “ivisiwn of Rasearch; Rapoxt do. &5, Anrd) 1945,
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TIBIE 3 ¢
RELIABILIZY OF M3YCHOMOTOR TESIS %
Bestan ¥idwest i
Fall Group &Spring Group Sp, & Sum, Gr. Conbinod

Iwo-Band Coordination Test Tty K 11t R Itt B
Trial 1 43 98 24 88 .51 185
Trisl 2 A7 98 .35 88 . .59 185 %
Trial 3 43 98 33 88 - .65 185 o
Trial 4 .56 68 .28 88 .62 185 A
Trial 5 .58 98 ' .09 88 55 - 185
Trial 6 .53 o8 <37 88 .61 185 E
Msan of 6 trinie 275 98 .50 88 .80 185 4
Learning, Trials 1 to 6 .03 185 4
Loweat score .54 98 S
Highest score £H3 98 . -
Trial number of low scors 4 98 : ‘ .
Trial number highest scora 04 98 1

13 setting -36 98 .60 88 61 185

26 setting .52 98 459 88 © .68 185
39 setting 51 98 .75 ag 76 185 -
40 metting 53 98 74 . 88 74 - 185
26 minus 13 setting 52 98 W45 80 57 185
39 minus 26 setting 53 98 o 57 80 .68 185 h
40 minus 39 setting .19 98 .08 8o * .15- 185 ’
Time 13th Trial minus Time 3Gth Trial .03 185 4
n T N
Pattern A, Trial 1 .62 89 -53 185 ok
Trial 2 w% 89 058 185 ) _:
Trial 3 £8 89 50 185
Mean of 3 trials 75 89 65 185 i
Learning tr. 1 to 3 . .10 185 ‘%
Pattern B, Trial 1 56 89 49 185 - b
Trial 2 .58 89 .64 185 :
Trial 3 051 89 056 185 . fq
Yean of 3 triale AR 63 185 -
Learning tr. 1 to 3 15 185 L
Pattern D Trm 1l um 89 .25 185 ;?‘
Trial 2 .55 89 =36 185 @
Trial 3 .7 g9 s34 185 F
Trial 4 .60 89 hh 185
Trial 5 362 89 034 185 »1
Trial 6 .66 89 oAb 185 T

. Trhl 7 064 89 w3'7 185

Trial 8 .62 89 - 37 185

Nean of 8 trials o7 89 obd 185

earning tr. 1 to 8 55 i8s -




TABLE 4

PSYCHOMOTOR TESTS

Neans and Standard Deviations of Measures on Test and Retest

Nidwest

Bogtop Fall Group Bogton Spring Group  Spping & Summer Groups

Retest Tant Retest Teat Retest
3,0, Meap

Tost

5.0, Mean 5.0, Megp LE Nean 3.Dc

S,D, Meap

Yean

Trial 1
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Time 13th Trial minus Time 39th Tr
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end 7. Jor the Rembap Fell goein i eopifiet-nte are Jower, belng
52 ang o453 for the 1) and 40 sevtiy o, ragpent waly. Thers is a gen-
oral inocrssse in reliabilify Tron i I netting. to the 40 setting
which is provably ¢acownied for ow tho progesgalvaly increased length -
of “he tent betweon thass sotiinza., I'e acora derlved from the differ~
ouce betwosn eettinga (s.z., 26 winue L3 setting) are of epproximately
the samo reliabllity as tho morse rellable of the tac meucuras, "Learn-
ing ecore™ (1.e., learning betwsen soctings 13 ard 39) wac determived
by subtracting the time rogquired to complete the third presentation of

the seriss of 13 patterns wettings 27 to 29) from the time required to

© compléte the first presertsilon of this standard series (settings 1 to

13). This leerning ggore ghows wxtrerely low relinbhility or the basis
of the ¥ldwest data. The Boston Fsll group ylelds in, ganeral, lowsr

" relisbility ceefficlents than do the ollar samples.

The means and standsrd ceviatlors for the inshburn scores on test
snd retest are given in Tatle 4. 1t should be roted that the acores on
retest are alightly, but consistentliy lowsr than are the scores on the
original tast, ard that ths slarderd devistiona are markedly lowar
on retest than on the original test. Thzs Boston Fell group, which
yielded genernlly lower reiisbilily coefticionts, abows censistently
larger standard devietions in terns of Msshburn ecores on the origingl
test than do the other eszanles. :

dn
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2bFurther information vn the reliability of the Masliturn is given

in: WNance, R, D,, Buxton, C. E., and Spence, K. W, 2Ihe effect of dis-
on. thk

Jept. Washingten, D, C.3 CAA Diviedon of Research, Report No, 29,
April 1944. Ueing scores expressad in terms of the number of mateh-
ings made on the Mashburn epparatuz Furing ceviain perioeds of work,
these authors report gplit-half reliahility coerfficients of .97 and
.96 for the "long form" of thé test (24 minutes work) under conditions
of distraction end no-diatraction, reapsetivelys and split-half reli-

' ability coefficients of .23 and ,22 for the "short form” of the test

{8 mirutes work) under conditions ¢f divtrzetion and no-distraation,

" respectively, The "long form" and the Pahort form" coefficlents were

determined, respectively, on samplsz of 50 college men, In comparing
the reliability coefficlents obtalied by Ranece, Buxton, and Spence
with those reported in this study it should be noted that their scor-
ing procedures (in which the number of metchings during a given period
of work was determined) were not couparable te the scoring procedures
used in the Midwest study (expressed in terms of the time taken to
complete the fortieth setting on thé Mashburn). Furthermore, apiit- .
half reliability coefficients can be expected to be higher than test- -
reteat coefficlents. Howsver, it should be noted that in the ¥idweat
project, the mean duration of the work mample on the Eashburn variled
from approximately 4 to 5 minutes for the various groups {see Tadle
4), a consideradbly shorter work sample than that used by Fance, Buxton,
and Spence. The high reliabllity coefficients reported by these authors

. for their "gshort test" and particularly for thair "long test” wouvld seem

to argus for extended work sampier on this instrument if reliabllity ims
the.prime considerstion, ‘ :



The relisbility cocefficients of the warious gsecores derived from the
Eye-Hand Coordimation Test are summarized in Table 3., It is to be noted
that no data are aveilable from the Boston Fall group, since this test
wes not administered to thia sample. Inspaction of this table indicates
" that when data from both samples are considered the scores based on the
mean of a number of trials are the most reliable. There seems to be
1ittle to choose between FPatterne A, B, and D as far as relisbility is
conoerned, slthough for the Midwest sample the reliability coefficient
for mean score on Pettern D i1s conslderably lower than are the coeffi-
c¢lents for mean score on Fattern A or on Pattern B,

Inspaction ~f the means ard stgndavd deriations of the Eye-Hand
Coordinstion Test scores on test and retest, ez given in Table 4, indi-
cates that the sccrss on retest ere in gonera) lower than on the orlg-
inal tast. In genersl, this differorce 15 greater for the Nidwest data
than for the Boston data, The reliabuilily cosfficlents, howgver, are
greater on the Boatonr eampls than on the kidwast sample,

Link Trainer

.The Lirk “raiver (Contnet) 28 a prodistor was used on the Midwest
sample only. Im gensral, scorar or the Link Tralner ware available in
terms of two categories, i.e,, "Turns” and "eoks,™ Under each of these
categories three scoves wers emiileble, l.e., for "Alleron,™ “Rudder,”
and "Elevator,” respectively., Mousurss cn thvsz verisbles wers taken
from a series of cluokr, und warz exyressed, for the "Turn® category, -
in terms of duratizu of {a) dsvistion iz eilercn control from a prede-
tormined "ideal? perforrsmzs, {b) devlstion im alawator control from,
longitudinal tmlance, end (¢} deviution in rmddsi eontrol from the
ideal, MNeasureg for the "Panking" cotegory on "Adleron," "Rudder,"
and "Elevator® warse similar cicept tiet tho rmoazure on "Rudder®™ was
exprassed in tersd of durstion of durlabticon from hesding. For the man-
euver Straight and Levsl scores werc obdbalned in terms of only tro mesas-
ures, nemsly, durution of devlationg from (2} corvect balance end (bh)
" correct heading°27

Sincs the Link %evs wns used wnly ence {prior to flight training)
it waa impesaihle to obtain tazt aod rate?l e sures In determining
roeliability. Therefoie, resovise was taken vo ths split-bhnlf technique.
However, the traditiow:l oddeovan srilt eould rot be made,; since for
turn mneuvers all odd *rd:ls wave &t the richi, and ewvsn triels were
to the left; and maricsd divTerercey In rerfarmneas botween "Turn”
scores to the rimt and bo tle lefs vors eviiont.

Therofore, two oty wossvrar oo roeiatiliity wers obtalned:
3 - - -19 4 - i -
{s) the corvelation of pecra on tha Hiprat four trlale with scors

Sley oEe WML A EEE A A L E 8 TS e BT A LMA ¢ T TBa e ea F R wa g lRare

27Phe qefinitions Af e eevice «rs de 3ribud in 8 progress report
in the Pllee of {he i0WG lesdttes £o Solvedsnn wnd Tyeindng nf Alroraflt

PLlloto, prepored Yy 510 Tode g al T A Taleade of the fink pradic-
For tegs . dar b
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"¢ the .ocond four trisls, ‘b) *hs -srvelaiion of "extreme trials* with

*magn tirlsls,® i.,e8,, wiale 1, 2, 7, 3 egalpat trinls 3; 4, %5, 6, The
correletions between scores on the flrst half of the test wersus the
second half for Spring and Svimer groups are presented in Tsble 5. The.
zorrelations beitween scores for the extreme trials versus the mean trisls,
for Spring and Summar grcups, ars spown in Table 6,

TeRLI 5

LINX - YPATYE 2ELTABILITY
Spraing Groap 4z 49)
Ist b 1f vorspe 2nd hell

Yeap3* Sigmpge
Forat Bzeopd First Senond '
Bedt . amid pdf. - _Half -
“E.ilaron 18 C 2)& J-f.‘-a “ r,— 3 15 a 42 . 1-6 e 35 069
Tarns Elevator 250,00 235.é% £05,20 6©0.03 .00
*xRudder ¢.84 ° 11.%5 5:48 5.67 4
*»p4leron 3,02 2,55 1.85 1.7 - .24
lanks Elevator 68.29 Ti A 11,58 12,17 21
Rudder 82,65 87,2 13.27 12,22 -.%
| Swmer Wwonp (0 = 48)
Foang* - Simmgs*
Firat Saconi Firat Second
Balf  Balf S81f. _Hall I
**Ad] erON 75,69 T3, 16.55 19.96 .55
Turns Elevator 293.33 297,70 43,35 38.05% .09
HR“ﬂdﬂr 5052 '?:;E-C 3094 5482 "‘c12
*pqleron - 2.2 £.06 1.9  1.61 ,26
Banks Elsvator. 33,58 85,51 15.11 15,05 38
H‘I.ﬂd!r 91:5&0 89-% 8.:15 12'53 -?1,2

*Hepns and sigmas are in secopnds. _
#*Statistics repregert amount of deviation from a predetermined
ideal performance. Lo

Examination of Table 5 indicates that the "Aileron" score for the "Turn"
measures ylelds the highest relisbility oocefficlents in terms of either
method ¢f estimating reliability., For the Spring and Summor samples, re-
speotively, the correlation ccefficients between firat half.and second
half scorsg ars .69 and .55, Betwesn mean trials and extreme trials,
the corvelstion coefficlents are .76 and .61 for Spring and Summer

EE.



samples, respectively.

=25 ) "

e

oA

Lk

All of the other coefficients ("Rudder® and "Elee

o A
b

J4 47 e
A A L

s

vator" scorea) are low. In general, the reliability coeffiolents for the
various neasures talen from the Link test are of such low magnitude that,
on the basis of these data, the use of the Link Trainer %ﬂ s battery for

the prediction of flight proficiency seemed inadvisable.

TAHLE &

LINE TRAIKER RELJABILITY
Spring Group (N « 49)

1zt half verous 2=d half

Lagpa* - Siemes*

Bewn K 9z Extreme  _x.

s»Afleron 8.7 19.49 14.15 15,83 76

Turns Elevator  244.71 250,92 X%.9 65,03 - 08

ngr - t.?c' 10088 i’ogz 5?% 03‘?

#+ A1lersn 2.99 293 a4 1.82 = .07

Banks Blevetor 'O 55 1/.8¢2 69,43 12.78 = .07

Rudder 23.82 85.71 10,67 .53 .02

Summer Group !N u 4%)
Hzans® Slemmer

Kesn ¢ Jidngs e PRtrene X

s A1 leron £8.07 £ .08 L. 2% 16,62 - &l
Turne Elevator g B el HIR S 24 86 38,86 226

*% hudder f‘;’ -J'?S 7 .,13 s ;S 407‘9 002

“ Ailﬂmn 2 T U‘\? :"'.' >-:T-\:' 1 3 62 1 D’!é Diiz

Banks Elewtor G 82,53 13.3¢ 16.90 .31

* R‘ldd'gr 90 JE'? % a 9:} 1;1 "57 \ 9958 - \*11

*¥oanz end sigmee ars in secondis

fuStatistica veurnaoot pnonnt of Zaviatiss

idanl yerfo.

O e MBS Ehit A~ BGLMEAT R A

IR AL

B L Tae TR L T D U P PRI FROR AP PR,

LT I s ‘_4- T ‘_;
g frptapns B VLG Rt

T 2T - . i ".‘__"“___l ..
e NP E Rt L 2T Ly e e L B ‘.:',;‘1' - B B

e Ly Tlu‘\‘._‘ e

L

frem & predstermined

»T

oy e

. - [ L
R e 22 e 2 1

-

e e

ey

.

2904 gaent pr:s,s{‘*lﬁ fhet the walialill'y crutficients presented
above my reprosens the Tolialtllivy, ol “he pevilewlsyr seorliag method
used, rether haa e z**-li.-:'*ﬁl.a.tv ci o inlividalta parformnce cn the
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0f the pepereand-pancil “swts, experimentul datea on tke Biographical
Inventory slone are available, end are swuilable only on thu Boston
samples, with the exception of s sunrlementdry reszearch which was car-
ried out at the University of Rochouter. .

Siogranhica) Inventory
The reliability coefficienls for the warlous scores derived from-
the Biographical Imventory are pressnted, for Boston Mmll and Beston

Spring groupa, respectively. im Teble 7. In Table 8 the means and
standard deviations of these scores orn test gnd retest are suemarized,

TAGRIA 7

BIOGHAPNIC,”, INVENTCRY
BOSTON FROJECT
Taat=Reteot Uorrelations' -

-

A

% R It B

+ 1% Items, Dart & 60 % 63 73

% 1% Items, Part A , 57 86 68 73

+ 3% Items, Part B G686 b4 73

X 1% Items, Part B H4 86 62 73

+ 1% Itema, Parts A + B .54 86 b6 73

‘2 1% Items, Parts A + B .53 86 b5 73

TABLE 8
B i f
, BIOGRAPHICAL INVENTORY
BOSTOR PROJECT
Means and Standard Deviations on Teast and Rotest
Taat Retest Teat Hetasnt

| Mesd S.0. JMeap S.0. Meap 8.0, Memn S.D.
+ 1% Ivems, Part A 9.7% 2.35 10,98 2,68 9.16 3,03 11.03 2.8
: 1% Items, Part A Lo 3.97 5.66 404 2,96 5.07 5.89 4.53
o+ 1’ It.”’ Pa;'t B 4-24 1.08 4049 1!03 k.m 1;21 "!1-4 1:16
S 1% Iters, Part B 2,56 2,04 2,99 2.03 1.9 2.42 2.% 2,35
.~ 1% Itezs, Parts A+ B 1,03 2.37 15.47 2.60 13,16 3.3, 75.08 3.16
+ 1% Itoms, Parta A+ B, 6,80 4.13 8.67 4,10 3.96 5.91 7.62 5.45

— "'}é'.'\-"'.' -:;‘-—1 . ’ R - |-



It is to be noted that the relinbility coefficlents presemted in
Table 7 are not high., Further, there ia in general a slight, tmt in
soms cases a marked increass in mean score between test and retest,
Both of these frcts might be explsined by the relatively long interval
which elapased between test and retest during which time most of the sube
jects underwant flight training, Activities cecirring in this interwel,
particularly flight training, concelvably could sa alter a subjectts
interssts end his revlies to peraonal history questions that the reli-
ability of the teost, as detsrwindgd by test-retest would be decreased,

In view of this fact 1t seemed dezirable to obtain anothor estl-
mte of ths roliebility of this instrument on the basis of taste-rotest
scores undor comditions in which a ghorter time olapsed between test
and retest. Such an investigation was undertaken st the Univarsity of
Rochestor, under the directicn of M, J, Wantman, in comnection with
the testing of applicants for the National Testing Service program,29

The Blograpldeal Inventery wase admintstersd to a group of 23 appli-
cente &t the first, end agdin at the last of s teating periocd in which a
number of tests were administercd., {A pleusibls éxcuss was given for
the re-aduinistration of the tzzt so that the motiwation on the two
edministrations was probably tho same.) The tixe elapsing between
teat end retest was four hours.

The reliability coofficicnt, In terms of test-retest, for this
groun @s 334, the total scores balng compitted on the baais of "4 #
1%“ items.?V "Even though the feur hour time interval nay heve beon
so ghort thant the arplieante rcéslled somo of thelr pirevicus responces,
it may be concludoed fron thls ewzll stuly that the Blographlexl Inven-
tory is more ralisble then the fipgurcs obtalved from the Boston samples
would imply.Jl,

e WU S T T Sl YR A e s

2 astepetest corrslation coeffiolents of 525 and 603 woro cbe-
tained on two samples cof XY carea and 1324 emses respectivaly in thls
study. Soe Teble 23, p. 5. O, eit. {Reférred to in Footnote 15.)

3078 4 15® $toms mre theso itess In Part A of the Inventory whlch
carry positive unit welghiz, snd predlcted the eriterlor groups 1n tho
wvalidation study at the 17 level of signifiesuce.

1

31In en sarly atuiy at Murdne "miversity, coudusted Ly B, L, Velly
in comnaction with the devalngmant of s Ling;apdical Imventory, the
split~half rellabilities for t.» scorirg keys of the instrument, in
terms of proliminaryr walghts rove ruporizd es B4 mnd ,81, See: Xelly,

E. L. mwmﬁnﬁ;mﬂﬂmm&mmm
somveteney. {(Progress report on Jile with thz KAC Comslitos on Selee-
tion end Training of Alvereft Filota.)

327n connsetion with thio stu&v, vedar tha dirveetlon of Y, J, Ueal-
man, it wes formd that reoporess to 2ivioln weighbod ftums in tha 1za+ra~
nont wors chungsd from tezt %o rsihh; vith grestor fruqueney then wars
raaponsss o corbodn oilore U0 ShE tewe, Thin would sugpogt tlat
certedn dteond S Lha L7 mue T ﬂ’*ﬂ A puplsior,
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4s reprrted by Dunlap and Fantusa,3? tho relinbilitiea of the Intsr-
tog oerles, ag estimated by the Spsarran~3rowm prophecy formuls auplied
ty the meen interoorrelation botweon raters, are es follows:

[ R * 3.1

A B c D E 7 G H 1
nel, Cooff, B7. .80 8, 28 &1 &2 4 77T A

7t w11l be netsd that the raliabilities for individusl scales range from
LT7 to 22, The authors stals that "While these rallsbilities are not
es higlh as ome wauld like for making ascciurete predictions on individuals,
they sre sufficiently pizh to glve deperdable pradictions for groups of
irdividunla,®

Although from this project ne aiperimental dats are svallable besr-
ing vpon the roliabilities of the Otis Solf Administsring Test of Mental
Ability, the Strcng Vocational Intorsst Hlank, or ths Test of Hechanioal
Comprohension, the reliabliitles zs publiahed by the authors of these
instyuments are s8 followas Ths Otia Self Administering Test of Héntal
Ability (Form D), .92; the Strong Voc:tional Interest Blenk for men
{Férm E), .80; end *he Bennett Test of Machanical Comprehensicn (Form B),

4

| SNIYRAXY

!

From cvamination of ths sxperimental data preossnted in thia scotion
1t is ovident that on the basis of the two independsnt samplss for which
dats wore avellable the three physiolegical varisblea, Bogy Surface, Vital
Copaoity, and Vital Capacity/Body Surface ylelded the highest reliabilities
of the sseveral predictor warlables.

Tho reliabllities of the psychomotor meansures were slightly lower,
although scorea from the Two=Bind Coordination Test and the Mashburn
Serisl Reaction Tims Test ylelded reliabllity cocefficlents of ,74 or
greater on two out of the tlres indepondent samples on which data were
awnilable, Amwong the psychomotor testa thoce scores based on the work
senple of meximum length, or on mean EEAZUrsS, WETS the most raliabla,
as might be expoected. .

0f ths paper~and-pencil testa omly ths reliability of the Biographi-
cal Inventory was detormined on the basls of samples involved in this in-
vestigation, Ko unequivoeal concluelcns on the tasis of data presented
bore can be drawn since the coefficlents vary from .60 on a nample in
which test and retest wore separsted by an imterwal of three .months to
294 on & pample in which test and rotest ware ssparated by an interval

[y

fgﬂr)unlap, J, ¥,, and I‘a.ntmn, M. J. Qp, ¢it. (Referred to in Foot-
note 10,



of four hours. While certain items may have bLean recalied nfter the
shorter interval thus rendering the coefficient unduly bigh, the fact
that during the longer inmterwval of three wonths the subjeots engaged
in flight training may so have altered their interests and pergomal -
historiep as to render the coefficiemnts in the neighborhood of ,60
too low,

Since the rellabilitles for the Otis, Strong, and Teat of Mechani-
cal Comprehension are not taken from samples involwved in this experiment,
they can hardly be compared directly with the other reliability coeffi-
clents presented iIn thias ‘raport.

RELATTONSHIPS BLTACEN TNDIVIEUAL YREDICTORS AND INDIVIDUAL CRITERIA

Determination of the relationships between the various predictors
.and the several criteria are important in determining not only the best
predictors, tut ulas in determining the best pradictsble eriteria. In
thla sectlion, the correlatliona tetweer predietors and eriteria will be
examined. In genoral, in emeh jwoup nf predictors (physiologlcal meap-

ures, psychometor wmescurss, ete.) only those ressures which are rslatively

reliable will be souslle—al,

Dorrelaticns xith P Iima for Staco Apand 'fota] Time

In Table 9 ers precentsd ths corralation coefficlents between the
more reliatie predictors end tho ahews criterion memsures. Data are
available frem the Jostcn ¥ell and Erring groups, and from the Midwest
Spring apd Summar gfroaps,  Exandratliop of i correlations with the
eriterion Faeg~-fail jndleatos thrt weps of the predictor verisbles
conslstently pradiet thia opils-risu irn terus of all four samples. For
oxample, the vorrslaticne invelving the Nashburn Test score on trials
27 to 39 wery from .37 to 4L - SHinilarly; some of the correlationa
betwaen papsiepivl-penzii test gvorowr rd Yilo=¥ail vary from sigable
positive te Bimable naofive watuoe . 1% 2ighi s noted, howmever, that
the correlatinng worwasen Tidel siv =4 #1451 2riterlonere greater than
=,30 for thres of tme *sv wprpiss, The corrslations with Pagspe-Fall
are 81l blosrinl cosfrisntsn, and Lha aular of eazses in the "failing”
cetegory 1is in gensret srsls. Theralfore, these correlation coeffioients
are undoshiedly wrstalila ‘ ‘

1

G i

TEyaminatdcn of fho eguralesio s Lol tha test veriables and Time
for Stage h dudiratss toabt nmw of 4 eso 7a,iables predict this erltariom
over all fowr ransde. Aho eo ol STens nobicon physiologleal wmeasures
and Tlmo or Stass v oxn 031 forr, Uha Tuo=lasd Goerdinstion Test scores,
and the Mpsalhwrn Yest tesres chwv a0t fagved of predietion oa the Wid-
wout Spring ard Sowrey aennlaa, the oorrsiodiosns belng sround the mponi-
-tude af 3G, but chow MOble T troww Jlarres of pradiction in terms of the
Boston Poll und Spminoe zmvepicg, The woslasd Coordingtion Test 4s nob
savralatead with Arsds gwiferien e oans desrds . Tha correlstions bhotweexn
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peper-and-pencil tests and this Time criterion approach the lower limits . 3
of statistical, ard possibly practical, significance oculy in terms of L D
the Boston Spring sample. Ir general, thare are no consistent relation- : 3
ships eviuent betweon the prodictor variables and the oriterion Time for ) i
Stage &, A
4 similar situnilon 1s evident in regard te Totsl Time for Course,
when date from all fowr sarmples are cousldered, although a few relatively: B4
high correlstions on singls samples ere -wident. The correlation between -
Vital Capacity and Totsl T - =~ 3 v "he  3la of the Mldwest Summer I
group, but emall and negats.e ¢. ' 3+ three spamples. 8Similarly, the &
correlations between Mashburn scores an.. Jotal Time range from 41 to .50 ¢
on the Boston Fall semple, but are .16 or lcwer on the other three. . ne
In considering, in auwsary fzshlcm, th2 corrolations between the i
salectod predictors ard Fase=Fall, Tino for Stege 4, and Total Time, v
it is evidert *het none of thean varinbles predict a.ny of thse thrae W
criteria GORSipuEﬂt v over the four s2uples, and that in general, the *
gerrelationg ave wob high. Tho Bust pﬂ*edic'}ion in terma of mors than 5
‘a aingle marpls, vas botyoen Ieowlnnd Coordinatlion Test seores, Mashbaorn =
Teat scorss, and thy oriterlen Tine for Stapge 4, whon data from the Hid- .
woBt gremp oaly (Spriuny apd Suwier anples) arve sonsidsred. -
in feble 10 ara srasartad Lio o vwdlations telusen the sclected -
predictors cnd ratinsm or the Purdus Dublny Josio of Pllot l.'J-:M'.r!puten'cjv':"5 e
made a* Shage A end sl3o £t Stope D, Ba’m are aveilablie only on three -
samples, the bozton Jpeing eroun, ware tle My ast Spring and Summer B
gioups . :
- . o
Cxamipation of the copceln , ﬁ“.:';nr-“ throiologlical measvres £
and ratings at lbagr & ivdieats iboh, i beew of the sime of the '
samplas on which tha eooliiclien’s e::._s -:-._.‘.:1 et differ significantly A
from gero, the high :sﬂ}}’a’ns {buwr o e Lr.‘m, nri..w and ratlings .
at Stage A) belnz .35, Tergtherewsr v contishent trands over the -
three eamples, aip 1n separd tu too :,E-.?‘l of 1o coaffic-‘euts; are
evident, Inspeciic: o Bho eamvel L. bobw2on the p}‘.ysjolcgioa_l 5
measuyse and vatings nt Steoe T in!' . Loy that vhils the ccefficlenta s
are in geueral, nor»tive, ntong of e werintlal coralstently predict . E
vhe exlterion to uny’ vavbed dAapi-o e tho theez sanples.
Similarly, Srers woe Leoasrtooest Talatisasblos cetweon ths pay- ,
chomotor pmuur-e did rotirgs pt Alans o, or ub tage I, exceph ihe
fect thed i geuc«a;i, the woRf! ITowe (e i the expacted éirection; ¥
f.0., the Teo-flzzt Dorrm™entdion 1o 00 -t iny w hivh seore dsnoles &
good perforimonu ot et 0 et s o ckd e e fegtioen Test, on : 3
which & “lliogt <z o 4r oedngy o -0 sew o Jaaoting poer pevforr s
ared), currslsbes mosooivs o Rl L o i Mewdua Seals, h w
Foeer welne, Y, oo tewfmugsu e ip Footnote 370 r
Fddmes the 0t Lo clrad Ay censL 5 HY slua nf .
;..pprux.lm,_:..,L R T S A T 27
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COFRBIATIONS BETITIN 60i5cTel 070 oIURULE AFD DU-U%; caTING SCALE
MIDWEST AND BOSTOR {Syelng Uroupe ]

PURDVE RATTHC SCAIR °

SIAGE A STAGED
43 e ﬁ L i
G 0 ad u O ]
U B
Jarishle H b 3 o t% 3 2] & Ro
Popiclogical Teste (Fhys.) ‘ ,
Body surface o =36 =28 16 =01 -5
Titﬂl cﬂmﬁit? - ..2,1 l t23 "013 -1.‘[0 "303 '-00?
Yidel alr ) A 15 =,23 -,22 =3, =21
Tidal ai.r/Body surfaca ‘ S50 a2l 00 - -2 =26 =15
Tital cap./Body burfacs A7 36 .09 02 01 «.04
Fuloe rate (lying) J3 -8 . -,i3 =02 .04
w)
Two-Hand: trial o3, 03 .14 .28
T'O'ﬂﬂndl hn L ul!‘allv 904 ;10 d07 qu cu
' Maghburn: through trial 39 =29 -.07 =19 -.08 ~.39 -.13
Meshburn: trials 14 to 26 w 26 =00 =27 =00 =,23 «.,18
h!hhn'ﬂ& trms 27 tO ” “"n% "'009 -016 ”ioa ‘.42 --10
Ey&-&.ﬁl m.tt'mA -'517 "QOS _’.3.7 . -003 ".3]-, -013
Eys.ml mttem B -.11 -»04 -.21 ’.01 '-'%. "-10
Ey‘-fhndl mttom D "q:% -016 I-¢22 ‘-024 -.29 -
P - P , ’ |
il + 1% 035 43
BI + u A al 018 0% -001 007 iw
BY »+ 1’ B ’ . 5,'25 "'112 002 oM
BI A 1’ A+B 27 ;33
BI + l‘ A "‘B 922 012 93'7 -02 n% o”
Machanical Cowprehension b =04 23 A9 A48 .13
0‘!‘.-19 R ) |r31 "'133 '005 810 -010 "'016 '
Aviation Information -.57 .35
" Fumber of Cages (N) Y ) o o
"1 fHid
2 ?- . 2 :- 2 “'ﬂ
. ) .
% g® pb
‘ B
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(o fow relzodwsi piym somfi_o.. . ~zne 0 vy oo ol gpeeivie samplos.)
The mema score of tho T o i atdo, Toat cotealotes with Stage
4 rating on the liweet Spedne carrla, L4, wd trel 39, eed trials 27

to 39 ea the Mashburs Drst eoveel. o with Staee D ralleg -.39 and 42
ou the Hidweet Swnawer csople, U0 -vable coefficlsats oy the other
samples arg markedly lewer, aelne tegaz thern 40, 8 aindlar situstlon
exiots In regard to tha Eyes=Hand Jneordim ticn Tan t althongh Aye-Hand
pattern I} eorreiates atler than .20 with Stase o a"ﬂ wtage B ratings
respectively, on teo ocuv ef the tiwes ssunles.

- L
The correlationg belwsen “he agnnrea on the Riographical Inventory

and ratings &t Staga A znd at Stape D avc melatively bigh for the Boston

Spring sample, but are coasldernlldy Llouwer uwhen tha #dwest samples are
coneldered,37 Hermaver, the nmumber of cansz in rerms of which the Mid-
woal correlatlons were occmmibad, rorcfeularty on fhe Summer group, is
extremelyr small. Ths correlstic: of the Test o Mechanical Compre=
hengion, and the Otis with *+*a 2ot crvinn ara oot conslstent over the
three samples, Ths Test of Aviation Tnformmtion wus edministered only
to the Eldwest Summer sample, Exmaination of Tetle 10 indlcetaes that
scores on this Gerst ars regatlively ralatod %o ratlpge on the Purdue
Seale and rather markadly sn, altiough the mumbor ¢f cases ¢n which
these correlations ars based ic extiomsly erell.

In Teble 11 are prasentsd th- correlations of the selected pre-
dictors with the critericn measures obdeinszd from the photographic
records (Camera Ggétaria) and the Ohio State Flight Inventory (OSFI)
Summation Scores. Theas memcures wore svailable from the Midwest
(Spring and Summer) asmples only. C{amera Criterion measures were
taken of performance at thz end =f the courss, Ohlo State Flight
Inventory messuraes were taken at the end of Stage A {i,e., approxi-
mately at the time of scloing), eid at the end of Stage D, the fimgl
®gtage” in the flight tralning coursze as then ohnatituted

EES

P O T T
e e ] 2 T e PR BB b e T

wog et A

371t should be notsd that only the scores based on summation in

terms of positive item walghts on SectionA and on Sectlions A and B, of
this inventory were obtained on both the Boston and the Midwest group.
For the Boston group othsr scores wers obtalned in terms of the alge=- '

braic summation of posiiive and negative item weightse on Section A,
and on Sections A and B of this inventory. For the Midwest group the
only other score computed was th2 summation in terms of positive item
weights on Section B.

38These oriterie bave been defined on pages.7-13 of this remort. In

supmary it may be noted that in terms of Camera Criterion V the givan

sample was divided into three categories, "Goed," "Average,” and "Poor;"
based on ratings of flight proficiency made by observars who viewed tho

photographic records in slow motion proiactionu Camera terion VI
divided the sample into two categories (upper half and 1 half) in

teras of flight proficlenoy. The OSFI summation score represents a mea 8-
‘ure derived from a summation of the plus and minmus unit weights carried

by the items on the inventory which are marked during a given flight.
The actusl scores used in the analyeis ars standard scores, in terme
of which a low szore denotes poor performance.
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TAHE 11 -

CORRELATIONS OF SELECTED PREDICTORS Ii‘fﬂ CAMERA GRITERIA ARD
OHIO STATE FLIGRT INVERTORY

RIDEEST_SFRING JIMEST SUMMER

> B %A = & = =,

i & 8 8 & & B &

: . ] ﬂ? : ] » ~
Yarickle § § 8 8§ § § & B
) J
Body surface ' -39 <21 =30 «J1 «~.09 -,03 1} .00
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Tidﬂl air . -'-% "'120 009 '003 016 n39 025 014
Tidel air/Body surface =17 <16 4 -02 26 38 2 L
Vital mp./hody surface ~,29 -,07 =. -.09 0% «19 .00 010
Pulse rate (lying) ' "‘104 05 =, 001 -13 004' 025 -.19
P )
Two=Hand: trial -.34 =-,20 -‘% ""-25 "009 ] -.% 'uM
T'O-M' m ".34 -0% "027 -.33 "‘910 -.M -qu ".215
Mashburn: through trial 37 34 A0, 00 15 =03 711
Mashburn: trials 14 to 2% 24 | W19 50 033 =.10 10 ..,02 02_8
Mhbumg trials 27 to 39 .16 918 529 . 003 605 "031 924
Eye-Hand: pattern A 15 06 34 .2 21 B0 .22 L4
Ey.'mml Nttm B . al 25 08 N .28 .58 21 obh
Eye-Fand: pattern b A 2 50 A .13 Ah .26 38
- ) .
BI +1% A .19 .33 =13 11 =45 -.19 - 11 -,07
BI + 1’ B ".08 '”904 000 -n% 012 "'009 "'035 "048
Bl +1f£A +B . ‘ A3 28 .13 07 -.38 -2 =24 =28
Mochanical Comprehsnsion “«.38 =24 -, 30 =30 05 =45 ~,23 -9
Otj-‘ - ¢% - -.\19 . 39 000 o“ !m om um
Aviation Information 08 13 .03 08
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Examination of the correlations between the physiological nmeasures
and the Camera Criteris V and VI indicate no consistent relationships
when data from the Spring amnd Summer samples are considered. The cor-
relations besed on the Summer sample are ggedominantly pogitive, from
the Spring sample predominently negative. A pimllar situation ias
oevident from examimution of the correlations between these. physiological
messures and the OSFI scores for Stage A and Stage D. Although certain
of the coefficients are relatively (Tidal Air againct Camera Cri-
terian V ia -,43 for the Spring group), the genersl reversal in sign
from Spring to Summer groups and the small N renders any generaliza-
tions regarding the predictlive ¥mluv of these physiological variables
extramely hagardous.

Examinstion of the sorrelaticne vetween the psychomotor tests and
the criteria indicstes that for bhoth 3umrles, eriterion correlations of
the Two=Hand Coordinmation Test are negative, whlle the eriterion corre=
lations of the Masbburn Test ani Eye-Hand Coordination Test scores are
i generpl, pesitive, The signs of these coefflelents are in the ex~ -
pected direction since Ip tarms of the criteria, and in terms of the
Kashburr Test and Eye-Hand Coordiinetion Test lcw scores indleate good
‘performuce, while on the Two-Hand Coordination Test high scores denote
good performence.

Other than thie, 1ittle of rredictive sipnificance is indicated by
these coeffleient2, rartlouvlsriy in view of the N on which they are
based; and ir view of tha fast that tho eorrslations with Camera Criter-
lon VI are biserigic. OCariazic of th2 cosfficients between the Two-Hend
scores and the coriterion meesvras oxro reistively high, lylng between
the 5% and 1% eval of sirmmificance, uﬁ congiderable variation in the
9lze of the coefficiwm.te 38 wyident, ¢_ g., for the Spring sample the
coefficients vaiy from =2 -,i8 and fox tha Sumuer sarple from

=09 to ~.4f. Yo peusralisations rhu ha made regarding differences
betwean corvelatic: ol the Teo-fand Jooralretion Test with warlous
criterion naarures, o batmion guntior, '

A siailpr wiom%isg wrevsils 14 vapaod to Lhe scores on the KEashe
burn. In terme of th? Spring wenrle, ks saebburn seore through trial
39 predictes all o b odteria exespt Cameia Uriterion VI relatively
well, the correlatlran “aling simifisant uv better than the 5% level,
RBowever, In terns of ihs Lvmisy w0lod, sll criterion correlationa jn-
voiving the Fuohburn ey caigas sty Iew :

Agaln gwerdnating ol the eorre’ebions botypens the Tyo-Hand Coordina-
tion Teeh and ™6 Criterdin inddostes taqt ey comeigtent polationahips
fronm eaeplie to mErla sre rvidens, althevph in glogls zemplos certedn
of tho Indivisul eonvriolsuigy gro ralogis el Riph

Yo dimeorofny P solanloe ooip wevvern L nsoser-and-ponell tests
and the eelt=rion .vossrog I9 2hetd be noted thet for the Summer sample,

SUORSpo Lot roers gl ¥l chopsea vilariz and the USPI scoves
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the Blg on vhind the cooreds.’ o co sdesd aro s dlrenely orslly Lowea,
betweon 2 and L2 ssses. It sl Lo loood heeeror; An reogard fo thege
vegbe that s nagative cnsrvalali:r ir foutes predictiwa value, sines the
eritacion scalseo ere liuverted, & 1o coovs dovolino o good porformanes,
phile in dhe casa of the japw~nrd-pucil teste s kigh score denctes
soed parformanco,

Khile thore are a fsw reintiv:ily high correlstions hetwesn scores
on the Biegraphieal Inwertery (P.3.) and the critsria, particularly in
terms of tho axtremely spall Sumpcr @voup, there are no consistent re-
lationships between this test and Lho critorion regsures. It may be of
gome interaat, however, %o roto *hat in bterme of the Spring es=mple ir
which a greatsr numopor of ceszs ars repracuated, tho highest correls-
tiona batween the B. 1, vid tiec wilterln are posttiva, indicating a
regative relationship betweem scrran on infe tert and flight profl-
slepey. '

The correlatiors betweay the % of Mechanieal Comprshension (¥.C.)
and the eriteria sre all negativa (vilth one axception) indicating at
least that soms meagure of prediction 1s possessed by this teat, Al~
though the correlations betwsen this test srd the criteria, particularly
for the Spring sample, are higher then are the corralatioms involving
other paper-and=penctl msaswurss, only ¢ne correlation 13 significant
st the 5% level.

The correlaticns involving the Ctis test vary considerably in mage
pitude, and the Aviation Informeti-r Test, on the tasis of the extremsly
srall Summer Sample, does not pradict the criteria, In coneidering the
sorrelations between paper-and=pencil tests snd the ¢riteria 1t is evie
dent thet few consistent relationships 2xist with the possible exception
of the Test of Mechenical Comprehansion. In fact, the entire table of
correlations between the selected predictore and the erlterlon measurss
involving the photographic racords znd the OSFI 1s charsoterised by
fow meaningful trends when both sanmples are comsidered. In terms of
these data it might be asld, however, tiat the measures on the Two~
Aand Coordimmtion Test, trial 39 ca the Mashtwrmn Test, and the Test of
Eechanical Comprehension chow rolztively the most proulse.

The correlations between the Avlation Interview scores and the var-
ious criterion measures are suimerized in Table 12, The Aviation Inter-
view bcores were obtained only from the subjects in the Spring groups of
the Boston and Midweet eamples. The correlatione from the Midwest sample
involving the criteria Pass=Fall, and the Time measures are based on
from 106 to 113 cases taken from three schools, who were Interviewed
by three different interview boards. Fewar cases were avallsble for
the criterion measures involving the Purdus Scale, and for the Camera
Criteris and the OSFI which were obtained only in the Midwest sample.

Examination of the correlations from the Boston sample indicates
that the coefficients are in general, low, particularly against the
criteris Pass-Fail and Time Stage A. Although none of the coaffi-
cionts are high (maximum correlation ccefficient .30}, Sosles D, E,
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Turndng 1o She crslyiniont "o v oy P Bl carvde, S i ovie
dont tran vhiiop as fn the egra < . Hraton cemala, ,hn eorrasationg
aEainst Pass=lail are gerernily Luu. A pumosr of reistizely hipgh currela-
tiore are evidant betwoen dntorei-- Teren eni tho Jsveral ecriveria which
vers evallable from both Bosten are! - idveet aanples, partiealarly Total
Tima. Tho corrslations of Seelos o ‘o 1 with Total Tlime wary botween
w45 ana ~.54. The cerralstions 2 dnteowiew scorzy with Time Stage A,
and mith ths mesaures involving t°.- ‘vrina Rating Scale are markedly

lower, howawar. Corralations bet—..r 2scigin of the interviesw scales
snd the camers erlteria are mslitiisy high, particwlarly Seelea Dy

L, F, I, snd the moar scele rair-. ioryolaticens sgeinst the OSFI are,
nowever, lower,

It chould bs noted %iwi ks nurr*lationa from the Hidwast sample
are in general higher than thz =uo23abluns braed on the Boston saaple,
and that in general thsre is ’i‘**» ruia+ionship botviesn the relative
glze of ‘the coefficients in formz .7 the two senmples, i.s., the scales
which best predict gilver writerin . tho Hidweat smipls in geoneral do
not show such relativa ovredictior eTficleucy in terms of the Boston
sample. In terms of tlie Midwest oinile alons, however, Seales F to
I correlata well with Total Time. ™

A

DEVELOPMENT OF COMPOSITE CRITERIA

In considering fligh® criteris it should be recsgaized that there- ' -
1s no single measure of the bread rnd inzlusive warisble which Is fre-
guently referred to a8 genersl £iipght oroficlency. Insternd, 1t is neces~
sary to obtaln measures of a muler of more specifie warismbles or cri-
toria which, loglcally, carn ba zxmactsd to be assvciztzd with pgeneral
fiight proficisncy. Since @ach spesific eriterlion represents & meas-
ure of only a part of the brosd wirisble “Genaral Flight Proficieney”
it ssemsd desirsable to combine tha est of the speeific eriteria into
e composite criterion. Refore selocting criterisa for inclusica in the
compoaite, however 6 it ip necasssrr to examine the wmrdous oriteria in-
dividually.

Eysluation of Criterie
Ohlo State Flight Tnventory. The prrincipal measurs derived in terns

40The data here surmarised are ths sams as those trested in more de-
tail by Dunlap, J. W., and Wantman, K. J. Op, cit. (Referred to in footnote
10,) These ‘dutHors conclude that while the interview *did well in predicting
certain of the criteriz of competence in flying® it fails to have practicsl '
significance in view of the fact that it is extremely expensive when compared
to group-administersd paper-and-pencil tests, and adds 1ittle or nothing to
the prediotive power of such tests when included in a battery with them.



of this instrument was the *mummtion score," As described on papge 13
tha suometicnm sinles wers determined by eumming maneuver scores for the.
*light and Alviding thie sum by the pumber of maneuvers on which it was
bassi, yieldirg in effort a mean mansuver score, Nansuver soores were
obtaiied by vomverting the algebraic sum of the unit weights for the
mmrked items on the imventory sheet for a given maneuver into standard
poorss based on the distribution of algebraic sums on aprroximately 175
Stage D flights. These standard scorss ranged from 1.0, best perform=
ance, to 5.0, pocrest performance,

In additior to the summation geores, "profile" scores were alsc
determined for 66 of the casos. These scores were based on the rank-
ings by six raters of "profiles® of manouver acoeres for the check flight.
The rank orders weres converted to scale scores, and the scale scores for
the six raters summated, Although the profile scores will not be con-
sidered further in this report, it may be noted in pasaing that the cor-
relations batweon the profile scores shd the mummmtion scores were .94
and .91 for the Spring and Summer samplea, respectively.4d

. Llwo types of scores were gvailable from the
analysis of the photograﬂio records: (1) Oriterion Rxtings and (2)
Criterion ¥light Soores. 42 The relisbility cosfficients of the flight
scores {determined by correlating two measmumres, taken independently on
the game data) ware 87 and 97, respectivaly, for the two Midwest
samples. The reliebility of ths Griterion Retings cmnnot be compared
directly with tha rallsbility of tha FPlight 3cores, since in the former
case the rellablility was expressed in terms of vorrected coefficlents of
contingency, The Criteriem Ratinga, howevor, spparently. wars comparable
in terms of relisbility the corrected contimgency coefflcients being .75,
.86, and .95, respectively, for three groons of students rated,

Thene meapurss seamed surficisnt}y -+ 1ablae for nse as criterion
data, and although ne swperimevtal data or the walidity of these meas-
ures ayre availeble, they possess s ®lopfasi™ oy "fece® walidity since
the ratings were beasd on objective record: of filpht parformance, and
since the cbeervations) procedhures ;roviizd for (1) 2 detalled compari-

son of how the moneuvers were verformed geuinst m&@m
boey porfor.sd (L.e,, ideel porforisnes), srd (2) a careful cross-

check betwesn indepondont ratings of two rhaarvers 43

Qiher Criteris. Pxcept fer determinmticn of their melationshipa -

with other eriteria, svaluatirn ot the rawsiring eriteris, on the basis

o e

. e

Anetniled doseription of tha methods of scoring the inventory and

reg:agh)data from its vue Lo found int Oy, oit. (Raferred to in Foot~
no .

4245 voted previeusly, tho Criterion Plight Ssores ropresent ths

sumeetion of ratings given Ly tuo ohssrvers sm efght "aspeate® of fight
parformence,

¥

£Xue Vitelea, i, 4, s o Thempeon, Lo U. Gog efy.  (Hoferred te
in Festnote 18.%
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of experimental weculvr, ‘e Irpeaostlae, U8 sbeiis T wetond , hemever,
4 that "time measures," misce thay oprev.vt an 1vlen «7 ths ameumt of
o training time macesaary bafore s giudent pilot i asprlivred veady to
B advance from ome "stage® of 1ight treinipg fo tke next, or is conside
g0 eTad to show mufficlant proficiency fo be grndvated fros the training
i course, apparently have coneidsroble faco walidity. On the other hand,
A " this measure is depandent upon the validity and reliahility of indivi~
g7 dual instructers! judgment, an? vhs situation is further commlicated
s by the restriotions as to minlmun time sot by CAL regulatione and

£ by the fact that lfomlurea for pranting extrs time say vary from air-
R port to afrport ' .

¥o experimental data on the relisbdlity of the Purdue Rating Scale
are avallabls, and in this study only item 1) of that instrument was -
used, However, it should be noted that this scale defines a clear-out
continmm in terms of whish over-all flight proficiency can ba rated,

and that rental evidence of the wmlidity of this instrument is
available.4
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¥hile the Pass-Fail criterion wight be copsidered of great practi-

F cal importance, it is suspect besause of 1ts nomeoritical naturs and
#;

- bacause of its protebls wmreliabllity. Subjects who are "washed out"
or drop dut because of fellure in groumd achool, because of sickness,
or for disclplinary or other reesons sra classed as "failures." Fur-
thermore, the flight inspector's grade st tha end of the course, on
the 'tasis of which p large proportion of the "washouts” are falled,
is based on = single cheok-flight, This short mample of the subjeat's

performance mey or may not be a reprecerfative ant relimble work sample '
indicative of the individml'a ability.
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:‘&JJ 44In & study by R, C, Rogers, Training tim o

(unpubliched report in the files of the NRC Committes

ag on

& fon snd Training of Aircraft Pilots), it was concluded that, ex-
. copt in the case of extremely poor flight trmineas, subjscte who took
) longer to solo, -or to go from ore etage to the next; or to complete the
Y o oourse, did not necessarily represent poorer snd products than did

£ i those wto proceeded more rapdcly. . :

B 45sn amalysis of the Purdus Rating Seale is glven in; FKelly, E, L.,

S, ois (Referred to in Footuote 17,) In this vepert, data on the vali-
ty of the wvarious items in the instrunent are presanted in tarme of the

‘degres to which the items differentiated previocusly selectsd oriterion

groups , : . .
Lbyor an evaluation of inapectors' ratings, sees thnsm, H, M.; and
Boots, K. L, s of I3 An_ths praliminery ane of th :

Yo 2 R N
4?’,'.‘,',-14 FE ,FL"" i "\,

e RRL .8 L3 BC1 £9) 2 H ]
Was CAA Mvision of Research, Report No,

. - » D| C.'
T f’éﬁm Algo, Pe » Ly Kogem, L. S,, Ogbert, B, S,, and
. ’ 'I.Pﬂ!‘, 8. L AN LYHLAE O ' Jatings on Form ACA 3 (m '
. mﬂ to h Vy U ‘ i Y O Sar o8 O the NR Y] tu.
. on Seleotion ard Training of Adroraft Pilets.)

The reliabllity of a single flizht, s» measured by photogfaphic
records of studemt pilot performance on two successive flights, is de-
soribed in: Wapner, 3., Festinger, L., and Odbert, H. S,

s Al R i) e i T
A ) . - t w

A TLL L O YT O T I O T, . P ) ‘
- TeMS Teport, January 1945, (Report in the filee o T Hoant ttos i
w'- J- hm!’ M !, mj-n-g orll“h ol!-rt 1110“0) s . . v J‘:?_;’_ ”:;: 1‘.:.‘;47;“;3—%&,
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mterrelationshipe Batwazn Criteris. In developing a composite ori-
terion, consideration of the interrelationships between spscific criteria
is important. In Tatls 13 are presented the intercorrelations between
Time Measures and the ratings on the Purdue Seals. With the exception
of Time for Stage D all of these messures are available from both the
Midwest Spring and .Summer, and the Boston Spring samples, It is to be
noted that intercorrelatiorns between criteria in terms of the Boston
Fall sampls exre not available.

Evswinraticon of Table 13 irdicatas that the only marked relatior-
ghip between oriieris available on 2ll three samples l1a that between
the ratinge on the Pardus 3c3le at Stzges 4 and D, respectively, the
cosfficients varving batween .54 and ,74.47 Tt ehould be noted that S
thegce measures are not complately irndsperdent, both being made by the Lo e
game individuel, 1,e,, the student!s flight {nstructor. The correla~- R
tiops hetween Time Yor Stage D and Total Tiwe mre high, in terms of N o
the ¥idwsst samples, but thie relatiouship is rendered spurioue by o
the fsct that Time for Stags D is included in Total Time, end further
by the faot that the mjicrity of tho extra time allotted to the warious
students was prendly granbad in Stage D, '

The ecorrelciisn bataeen Total Tine smd Time for Stape A 1s high

noted, of course, thet Time for Stsge A 1s included in Total Tiwe, RO
The relsiionship hetween the ratiugs on the Purdeve Scals and the Tinme -8
Measures ip Telstively bigh for the Vidwost Summer sample, it markedly- ﬁ
lower for the cther mrplea, With the excoption of tha eorrelations be- g
twoen Time for Ctmys s and Time for Sizge I, vhich are low but nogative, - .
it cum be statod that cs esusures of proficiency the remaining measursa LR
are positively velatszl, oince although the correlations betwsen Time - L e
and the Purdus Senle ryo tozative, time spant in the eourse is nega- . §
tively rslated to proficlavey. . . «Tﬁ

In Tabls 14 are prosenisd tha iuterco velations of the Cauera g‘
Criterion mespuran, the N5FT geerurca,; and {round Scheel grades, and L
jn addition, the correlatfiens of the T4ve, apd Furdue Rating Scale 0
measures with th2 abuve criterds, orzelations in thia table ere e
from the ¥ldwest Spring and Sweser mimplas only, oince the photo- 3
graphic records, szd the USFT measwrss wors rot talen on ths Boston e
anmle, o L e

Exmmtnation o7 the dndrcorsclotisne botwosn Camsrn Critesion 2

maasures and OSF7 panoep-reTeals vhwt the cnly marked relstions R
ship in terms ¢ boll misplce 1a thet botween Cemera Oriteris V g
gad ¥I, Thig, kewover, ls tobhe orpeots? glaze these two messures !

R (P TR W aE ELTE MG e RR A L A W

s e il Y e AL

4T¥n srocis stadyr 1t e fourd vhat fnetructers® vetings on Ttem

L4 of the Furdnm Jrgls at the 3 ol Tees b eorrglatsd 75 with instroce
"tj:z‘asmt:mga v Hug Iten st the end of the ecouwsy, bassd op s aswols of
U casom, 2sny Relly, F. L, wad Jreon, oA prelimdy

- a

¥
s K . Pl e PR oy T .
é*ﬂwﬂﬂﬂﬁifa,gu@,,%l%a:;:,..ﬂ~ iden TAloh toaining.  Vashingtoo,
Do O CAR Pddoing o Thormgen’ Roocad a7 Drogiher L7542,

T T e L=
e S 2 TR R TR AR e



o ? i Er"&]"}:, e [ T

L7208 o

¥ YT WYY SNd

() ~ . .
. L3 A

Fe4oy emyy. o - & - F

a "
- ] 4

y 88w emy]

X
) : . N |
K
o

54,
»73
00
- 26

QYL R gid 3
VT ueyr sud o

T#0] eyl &

RN X & Ne—

j - a55 :68 i e

g edwyg euwry

oy
76
- rl}g

i

g

INTERRELATTONSYIPS RETWEEN TIME WEASURES AKD PURDUE RATING SCALE CRITERICN WEASURES

'S : 8 1 *
-3 . .
~ . - T T o
5 vV 63639 euyy 5 R T B S. , o
i ] V i '
r-\
d 7T ®e3I syd 3 : ' B
by -y
Y 7T ¥Rl 9N R , T
L] [ 9% ! . ] X ;{}
' "
T3l eo5y ; 8 & ik
= i i. ' I!' i
a eBwyg ewry 3 & 8 8 L e
. r! | i ..‘ ; "0 ‘:,’;:
\ I ’-‘{f
N o —S
comsen F 1 88 % q
' R o
) ) ; ’ TR
= o a -
LR = ‘ =+
SIrE
@ !§ g g %{
X ) ) ».'h




°3TaD "@WE)

4

el . T et

Ly (R e

ergs 3%

PRE-A, DSFT-Az

gt
R,

TR

-
Ll
b

= Mhora: 37 o
_ . . ] 5oe m“ PRS-8, 0SF¥I-A: 24 e F
- N . - i
S hia A S e Others: 33 ° b
. : - - E
. ' &=
. ! - : oy S
! g vpni 3 $ Time wemsvreas 127-135
wE E - x - PRS- A, LERI-Ag M 3
= PRS=D, 0.0, T & ¥ 4047 o !
= T X - e ro > Hhs wezuren: %9 &
e - [l - - hd - c ™ . - . o ~ 3T
3 i x ' L Rt N T AP S
i . G <%
.,4 R -1 R A - : DR T = TEmG g A g SY LS W m.w
b - ik H ke I - P _ ¥y
m.m. + e . PEET.DY, o D Ear oA
: > iy, e My Y. .
= Mﬁ , O ~ ﬁ._:.:_ﬁ\ [ A i g 2
m s TTEL W PR o o RS=? BT 17 '
- : . 3 L o v . .. d
=, g i % her g5 E:2%0 (7 w
\v\m . 5
= e U TN RS 5 SO L 5w
> T v T . sy P v TES=f & TEFL-%. 17 o
= g THIAD CERD p £ N3 & L RDo-powoemomoo ) ; -
£ R R - Nhepe 253 e
- " pyl
S i
m ’ o
M . - &
[ - - - = wl I U =
£ AR Y . ’ |
- o b aa e . b Wk = e}
£ : SO E T e 4R w7
= AR I S s, i
o] - - mt o - (¢ oRe
- - 3 N F] - w”. o anru
o e . = ey Lt g ¥ ¥
Wt g ey W - tNMr 5 i .hm
R A - = . W o
U T 'V T R R A . Gt & 5
P78 3 X umm @ o B A & = .
‘ EEASSEL R R 4
() . K i -y
‘ SRR . 4 = o s . - ]
El Bl =t W3 A e [ -
2 PR W S M % mm O SR i - i & :
. T [ S . O B U L R mmm o
: G IR S e R B M v
[l o0 n PR N
S et . P L V. ¢ e -, LA e - PN [T AT o < .,f._.n.
o onT KES e e e — T e D L AL Fry [ - ) LA s iprg o fum Iy . FYI EER - T L SRR b T 4 ..,.I‘.E‘L‘,{x.f



Ly ke B e

-

e

-

EAI - R Tt ks B A L ST TR It 1 T B £
% .

N LT R A A PR - e - -
A b groups e nntl oLoad Tower

SVERA G sl
crder Foaleaing Bho eobdasie oo
il Levar wwsregs) ot Cpdtoyton T
NERT N )

Tha copralstior Batwesm the rurmen sdtoeie (ppelden-ois Trpern
Cpftendon V) and the GSFT gpawret cva coletiwaly Llch For 17 3pping
sawvLia, bul wsrkedly logor Fa feres ef tha Sustey swm o, ke nevrrala-
¢oon betwasu the NAPT summating g30 (0 o cheo’t flistes 20 Dlgges A
+nd D raspeciively le ratativaly nich Poar the Sumysr enople, Wb gome
Jiderably lower for the Shrlup «amis. lorrelatisrse betwem gravwmd
sekool gradas and other crills='a nra 'un geraral fow,  lovawsr, although
saw copzietent relatiopahins wee evlvant e coreo: Tiowng baeiwesn the
Caners Criterion meagursi and tha CSKFY Sregives are poeilive,

in the lgst flve zose of Tabl: 1) ers prarantsd the cvorrslations

*the Produe Reting Soslec snd Jime swprree with e Samora Criterion
o1 the OSFT megavros, It 1. oris;s Tlet She sorraloiion of the Cams
cra’Urlteria with Tims for Stose 1 o~ with Potnl Time sra relatively
idgh for both pumples, being in the wrishherheod ¢f (i85, The correla-
tAnna with Tlwe for Stage T ave uolrmily lowwr. Ih cormalaticus of
“Sma A and Teta) Tiwe maasuvres wilh 4o Carera Urdteris nre higher, for
Loth mamples, than a¥s thn sorrela*lons Lotwoon these Time mpeszsures
and the (SFI measvren, Althongh ti: correiatlons are net high thove
in a greater relationehip {aith ora orreption) betwean the Camers Cri-
teria and ratings on the Fuzdve Ssrls At Stnge &, thum Betwaan the
Camera Criterda and Turdus Scale T tisgrc at Staee L, Thig trend is
indieatad in both ezmmples. in ausr avr it ean be woted het, 28 meap~
areas of Flieht preficisnov, the abrcs ordiords ara positively related,
the negative correlntiors of tha Iviiue seale witn *to other ordtaria '
tolng accounted for iy tha “rot thet 701 thege weaourea alome a high
zoore denoted axecellonse of perforvonce, whlls fer the other weapures
a low score denoted axcellence, In gansral, the Carsre Triteris cor-
rélated higher with tha cther eriiepla than 612 cha O5FY pansures, and
woth of thess measuren, In goneral, coiralete hlchsr with Tiss for Stage
A than with Time for Stage D,

Fo correlatione have besn premoutod between Tnss<Fail and the
ather ecriteria, mincs data cor thers ralationships zve umilalle for
only the Midwest Spring mmpla. For thia pampla, these correletlons
(blserinls) nre prosented bslow. {No data are nvzilable for falllng
cases on Purdus Rating Scale D or the Caners Criteris,)

Tioe - Tiwe Tias Paydus GaFrYT OSFT Cend, Soh.
Stage A Stage D Tohul Scale A Stage & 3tgem T Grade .
Pags-Fail 020 WAl 43 -7 40 -, 24 .10
K 181 164, 164 25 5D 43 195



[ .
1

r«‘—“ﬂ

f* a1

i

_ rollowas

..ii\'

[

3

Compoalte Criteria. Four muurts wers selected for inclusiom in
the compoaite criterion, namely:

Total Time

Purdus Rating Scale |

Ohio State Flight Inventory

Camera Criterion

.Soleotion of these moasures wes dutar-'inad-by their am;lrent vali-
dity, becauge of their intercorrslationa, and in the case of the Camsra
Criterion because it was demonstrably reliable. Conversely, the other
two criteria awailable, Inmspactors® Flight Test grade, and Ground Schoal
grades, were both unsatisfaotory.

Two typas of criterion distributions woere set up, (a) dichotououa
corposite criterion, and (b) contimous composite eritarion.

" Pis - - . Four-fold orit
cuteoff points, or dichctonioa, were established authoritatively so
that unmatisfactory psrformance on the four criteria we defined es

1. Total Tipe =« 40 hours or greater

2, Purdue Reting Scale -~ mmie of 7 or lowar

3. OSPI == guwsmation scors of 1,6 or lower

4o Camera Criteria -- satine of o (4.e,, rated in "Poor™ category)

Thers wars tlms 16 differont v tavicn patterns of thess four eri.-
teria vhich couid be obtained. Two wwthods of scoring this oyiteris
were developed, ths in vhich & subjeet must obtain "satise
factory® status on all four criteris to bs considered as passing on the
Composite, and the goppensstion msthod, In which a subject passas on -
the composits if he obtaine "matisfmetory™ status on three of the indivie -
dual oriterla, or ou both Criteris 3 mrd £ {0SFY, and Camers Criteria,
respactively) .

phot am o Tk - oy Since photographic
records wors not avsilnble on all subjecta, a three-fold componite was
also set up in which the Camera (riterion war eliminated, and for which
a larger mumber of cases would be zwvzilable than for the four-fold orl-
terion. This criterion masz nlsc seored by the purdle method, in whieh:
satlafactory statns on ail eriteris was raquired for passing, and W
the. goppensatisy method, whicsh reguired that a passing subjeet obtain
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TADNLE 17

SUMMARY DISTRIBUTION OF FOUR CRITERIA COMPOSITE -
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DIBTEIBLYIOw OF ThalT L7 5, CORFISLTE
N0 STATE UNIVLLIIOY /80 70 IVERSITY OF BUCRIRLY (Hrrian:

{ F Lt .ér.l* :al '
Dayirghle | Dndesirable
7atiern At 3 b5 & T 8
Criterden I * - ; . c = - ¥
“riterlon 11 + .y - _ e - -
Sriterion 11T + 1 4 . - - 4 =
R 312 303 1
% T 7T 2
-2 ¥, 0= HeT B =27

?There wore 9 pdditionel frilisg censs for inda Syring group on which
complete dete were not svailatble.

Yaz-1 M

DISTRIBUTION CF TUFLF CRITERIA CCMPUSITE
OMIO STATE UNIVEHSITY AND UNIVERSITY OF DAYTOR (Sucmer)

. Mo 2

- Depiretle eairahie
Eattern 23 L5 é 7 _8
Griterlon I o + o % + = e o= %
Criterion Il e + + e -
Criterion 1II + o+ - - =+ .

A

N 29 1 1 2 1

3 85 3 3 6 3

Nw3l %91 Re3 %$=9

*There were 2 additional failing cases from the Dayton group on which
complete data were not awvellable., -
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SUEMARY DISTRIBUTION (% THREEL CRITERIA COMPOSITE
{Spring and Sumaer)
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- satigfactory status on the Objo.Stame ®iient- Inventory, and one othe:
criterion., The distributicns of zasez on the various patterns of the
dichotomous composite are glvem, £.. o3 sezples, In Table: 5 i~
21, ‘

Copbinucus Compogiis Criterie. Since ithe dichotepous natuvs of
the above composites would require itlLsti pradletor-ecriterlion correla-
tion coefficients be expressed es bLiseriala, it wea consldered wise to
develop, in addition to the shove, & cuntivnus cemposite. 8Since all
of the above individual cr:feris wwre continuous except the Camera Cri-
terion based on three-point ratinge, 14 wew declded to gubatitvke for
this criterion variable the Flight <cores derived from the photegraphic
records, which wers continuous, erd shichi 2nrrelated highly with the
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pore piharion ¥V, Shg

in An the cesa of
2 epzpaYold compoaites ¥
w1d eritoriom the 08T

o wolghted twlee ac e

laly greater ohjeetivd

trragennlae P P

tha AMehyronoos odroriie, both Frur=nld and

wre unb vp, 5 ses decidsd Ehet in the Tour-
soores apd (ho Lrnave §1ght Seoves wive to

avily as the ottor tre sritoris heosuss of

ty, In the ihree=inld criterion the Flight In-

cenhorr glons oerried the dovkle wrishh, dinoe ths ™14 sht Scores were

e ngad, 49

*he procedurs for
th fJ.-‘.J. m i

a. Hay pcoTas

derdving the coptinuous compoeits criteris was

fron the dalstributions of ths four varisbles

15ated above wera convar®ad to sterdnrd gcores. " 8tandard
goores wore commmted tasarately fov the raximom mmber of

onpas svailable fou T o Phyan=fnld and for the four-fold

sorpozite.

b, Scores wars sdjustod 23 that £1l T Jués yare positive; and
high scores wars "favcrnile.”

¢, The resulting scorse »nva maishted ea noted above.

d. Tho approprizte wedghtud scores wore combined by addition
4o Torm the four-fold »r the tiwes-fold orjterion.

The: mean of the four-fold cezpoelte wea spproximately 300, and the’

tandard deviation, .

The thras-{2~1d romposite yielded a mean and

standard devistion of 200 and 17 raanactively. - The correlatione be-
cgesn the four-fold and the three~fold cemcimuous conposltea ware .81

*ae the Spring eample {

¥ . 32) and %7 Tor the Summer saTple {R = 330

The intercorrelations smopg thn four oyiteria used in tha composite,
aased on the cases used in subsequént analyses involving the composite
griteris, are summarised in Teble 72. It will be moted that the asmple
on which these coefficlents are tessc 33 not jdentical with the mamples

~n which ocorrelatdons

reported on page /4 are based. Howavar, the cpri-

iarion intercorrelations in Table 22 are similar to thoge in Tables 13

Teble 22 +hs corralations botween Total Time and

ietings on the Purdus Soale for the Summer group are high.

48B4 perial coefficients of corralation are reported varying from .88
to 1,00 between these two wariahbles, based on two i{ndepsdent sawples, and
depending upon whare on the throe=point contimuum the dichtomy was mads,
Sees Viteles, M,S,, and Thompaon, A.3. Cn, ol {Referred to in Foot-

note 18,)

49The zize of the
for determining how the
the dichtemous or the

N did not warrsnt the use of statistical methods
oriteria were to bs combined or weighted in sither
contimmus conposits,
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TABLE 22

INTERGORRELATIONS OF CRITERIA
MIDREST PROJECT Spring Four-fold (N = 32}

Pardua

Iire {(Item 14) . 25T Cam, Agpect .

Time - 29 WA
Purdue {Item 14) - .09
OSFI . _ -
Cam. Aspect

Summer Fogr~f2id (3 » 33)

o

Time - .50 L3
Purdue (Ttem 14) - 20
OSFI . :
Cam. Aspaat

Tire )
FPurduve flcowm "0 -
OSKF1 '

Sraras ThrosoTola W e B4
PO R
- . A
Itz (Yuer 3 WFT

Time - 54- 3:
Purdus { ftam luj ' - 0B
OSFY .

ime { Srem 1. k QSF1 Oem, Appect
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Tn dsveloping batteriss to ba uned in preileting cnmpoéita eritorie
1% iz importart to determine tho cerralations of individuel predictors
vith the composite oriteria, ) -

Correlation of Individus) Predictora with Dichoto .

Tha correlations of the various pradinrters with the dichtomous
composite oriteris, burdls pnd componsation scores, are summriszed in
Tabla 23, Examination of thla tablo ‘ndieates that the correlatlons
hotween the paychomotor tests and tha zomponite crlteria are consis-
tently the highost, with the Manshbuxm Taet showing in general the
nighast correlations., The Two-Hend Coordimetion Test and Eye-Rend
ieerdinatidn Test also show 2 mmber of ralatively high correlaticms,
“itrough there is comsidarable varintion anong the soefficlenta for
‘2 various groups, there zesms to he 1ittle to chooss hetwesn the .
L capensation and hurdle acoring metile as a1 uwp predictorseriterion
ec~erelations are concerned., Such d17feranra na exisis possibly favors
the compeneation criterion. '

The predictor=erdterion corraist? s fov the papor=and-pencl) tasts
er9 in general low, with the posntibls czeeption of the Test of Mechani-
val Comprehension, which correlatea sc high as .40 with the thres-fold
ivriterion.. Among the physiologleml inats, oniy Vital Capaeity and
Vital Capacity/Body Surface show sizeble corralations with the compo-
zite ocriteris, and thia primerily o tho four-®old composita on the
vpring sawmple.:

| .

'The corrslations batween the Awintien Interview Scorés and tha
composites sre in general low, and Indicate no eignificant trend. -
Iz no case 13 5 cosfficient of sreatss than .30 svident on the two
interdependent sauples (1.e., Groupe T ond IT).

The correlations between a mmbher eof accros on the Strong Vocae
tional Intsrest Inventory and the 2ichotomous composite criterla, for
the Midwest sampls, Spring group, are presented in Table 2{. Examine-

"tion of thame cosffioients, which are all biserlals, indicates that

for the two samples represented by Groupas T and II, the highest pre-
dictor-criterion correlations involre the Avistor seale, Certain rela-
tively high correlations (4in the neighborhood of .60) between criteris,
and the Chemist, Enginesr, and Physician scales are of interest, al-
though these ocorrelations sare found for the Spring sample only. Also

of interest are the generally low or nagative correlatione betwasn the
composite oriteria and the Strong Vocotlohsl Interest Inventory scoras
on Soclal Solence Teacher, Personnel Managar, Porchising Agent, and Life
Insurence Salesaan, aud between the eriteria and Stronc Vacationsl Inter—
aat. Inventory scores on Groups V, VIII, IX, amd X,

Since, as noted atiove, the correlation coefficisents are biserials,

- based on small F's and wmll numbers of failing cases, conclusions must

ba considered tentative. '
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CORRELATION OF IFDIVIDUAL PREDICTORS WITH DICHOTOMOUS COMPOSITE CRITERIA

Predictor
Body Surface

Vital Capacity
i

71dal Air

Vital Capacity/
Body Surfece

Tidsl Alr/
Body Surface

Pulse Rate

Tevo-Hard Ccord.
Tast: Trizl &

Two=Hand Coord .
Tept: Mean

¥a shburn Test:
Theough Trial @

Eye~Fand Coord.
Tast: PFatterm A

Eye~Hand Coord.
Taats Pattarn T

Eye-Iand Coord,
Tastr Patiemn ©

Groyp* B

1
1

11T .

1
i1
X1E

17
- 11X

Ly

ITL

-5

TABLE 23

MIDWEST PROJECT 1942

]F

26 1.9
32 1.9
35 1.9

26 5019
32 4%
35 4306

;6 77
"n ?160
3J 96

26 2058
32 2630
35 252¢

26 451.%

32 433 4
3% 459.7

26 TR T

32 72.%
REOTELL

G

A .19
1 .35
cl‘ "’907

572 42

Z23 .54
';'7 "‘u‘lfb

<78 22
. ‘i"f" s 31
LE;D - 518

210 A4S
r%.?.d‘,k »1[1-6
s TR 1t

; 149.5 16
43,20 .23
"3’! 1.’ “419
2.7 - 0
1.7

O
12,0 -, 06
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N g par phws
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.08
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CORRELATION OF. IRDITIDUAL FEEDICTOLS %IFR CICHOTOMOUS COMPOSITE CRITERIA-

Eachenical Com-
prehension

Avistion Interview
L

B

|3
4

Avie%ion Interview
Boan

*Group 1

I1

II
1
11
I
I1

BR BX BR b

f

Four=fold Criterion
LRI /S -
T.dh 2.0 ~10 -.04
7ﬁq 29‘: *"416 “_-,11
51.2 9.5 .11 04
52,5 8,3 -.12 -.13
3.5 95 L, 23
0,6 106 30 .29
:’I-{. 7 f He “;05 :01
15,1 5.2 -,01 .08
15-8 3:15 - 112 "903
15.3 3.4 .17 .18
16;,4 353"530"031
15 03‘ 3-7 DOL - :DA
qu 5n]— -09 .09
'15.2 4.9 .18 .20
15.4 4.0 ,13 nlg

1599 3a7 003 01
15 :'? . 2:49 "'03 ";04
4.5 5.3 .18 16
wa sk 06 .09
1&&9 ol 021& 921
17.0 :! -,F? "1% aoa
157 4.1 W12 .13
l3.6 b ,.fl - ‘105 .,00
w33 3,2 W06 .10
150? 3!3 "ﬁ% ~.01
15&2 3n2 "16 '19

BRIBRBRBREFBRBRERIRBR

Group II = Spring cases maximm N for sach variable
Group III = Summer cases maxiomum N for each variable

, HREA
B
rhd
vR?

- 3
-
-

» Spring cases complete memsures on all variables

Biserial correlation with 4-eriteris compensation composite
Biserial correlation with L-criteria mirdle composite
Biserial correlation with 3-criterise compensation composite
Biserial correlation with 3-criterls hurdle ocomposite

Ihree-fold Criterion
A g+ N} .
224 .24 30 7.6 2.0
. 312 "'11‘2 47 8@1 203
.28 .21 30 51.5 9.8
'304 "303 47 52-9 8a9
400 .34 30 38,6 9.7
229 27 47 40.] 10,5
09 .04 30 14.8 5.3
W18 25 T4 15.5 4.7
~,23 =100 16,0 3.4
21 2774 16,2 3.5
=26 =.27 30 16.4 3.3
X L2674 15.6 4.0
© .18 .07 30 149 5.0
oR5 24 74 15.5 4.5
024 17 30 15,5 4.1
-,06 - .07 30 15,6 3.1
31 4074 15,1 3.8
03 .05 30 16,1 . 3.7
.38 T T4 15.3 4.3
-.08~,02 0 17.0 3.8
- W23 2974 15,9 4.0
- l% - |06 .w 13&9 5&6
25 2574 14.3 5,0
¢02 - .02 m 15.8 3.—‘4
»33 3874 15.7 3.2
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TABLE 24 o
CORREIATION OF STRONG PREDICTORS WITH FOUR TYPES OF AUTHORITATIVE
DICHOTOMOUS CRITERIA FOR FOUR SAMPLES . 5

MIDWEST PROJECT (Spring Group) L

Erediotes Srow* R % € me g peszie § OB g
Aviator | I 26 369 1.73 45 .60 54 .49 30 3.73 1.637
' . II !02 30% 1-63 037 049 n% OM 48 3:87 rlq55L5.£

M’t I % 2.62 2710 .52 .62 057- 057 m 2063 1’59? "
1T 42 3.00 2.4 Q4 .25 A2 .19 48 2.9 2,00

Em I 26 2.58 1.58 2 sl 59 W53 . W49 X 2,67 1'1* it
II 42 293 2,03 .8 .29 A4 .23 48 2,87 2,010

Math-Soience 1 26 4,19 1.66 09 .23 13 L2000 0 4,13 1507
I 42 417 1,53 .03 .09 05 U 48 415 1.9

Psychologist I 26 1,35 ,9% .28 R .25 .27 B 1.0 0
II 42 1.52 1518 -'025 "'015 ’022 -au 48 1.48 ,1912'13‘.!

Physician I 26 2,08 2.41 .49 .59 W55 53 . 2 2,17 1.43%
I 42 2,29 1.52 .19 L% 20 L1948 2,33 1.%0:;

G!'otlp I I % 3004 1:372 053 -% 068 058 m 3903 1.62;-
. L 42 3,33 1.66 .20 3% 25 .20 48 3,31 1,603
3001&1 3010110. I % 3.92 1092 ’-n49 -061 -o% .\353 3] 3;-7? Ilngl]{‘
II 62 3:55 1039 '“017 -.30 "-22 -;;25 48 jﬂmiilﬂ&’@:

Personnel Memager I 26 3,45 1.86 =,35 -2 -,04 «.01 30 3,47 1.8%
: II 42 3,29 1,88 -.28 =21 «,08 -,10 48 3,29 1.81>
Group V I 26 4,62 162 =49 -6l <48 =42 W 4,57 1,585
‘ II 42 A926 1:”9 “'921 -.33 "n13 "922 48 4031 .10733"
Purchasing Agent , 1 26 3,42 1.55 .12 =05 04 .00 0 3.5 1,5°"
] 11 42 3 A9 1.75 .18 A2 01 016 48 3,21 1 c'?lﬁ

GN‘IP HII I 26 3.85 1963 'lx} b ) 2 "-31 -I29 m 3-93 1«59'-_"%
Il 42 3,60 1.7 «.12 «. 20 =17 =07 48 3.62 16837

Life Insurance I 2 300 &7 =4 =70 =48 =51 3B 310 1647
' CIT 422,70 b5 w. R e,3 =15 =.27 4B 2,79 1,597
m o 4 . i 26 4:.04 1.:76 “olll -ew "d% '9“’. 33 4007‘ 106’5
I1 42 3.83 lu% -«.18 - . '51-1 "923 48 3087 iloSéP""

“Group X I 26 2,8 1..0 .21 .00 27 17 30 2.9 1.33+
II 42 3,17 1,43 -0 -.12 01 =26 48 '3.15 1.3

*Group I s Spring casss with complete rmoasurcs on all variables , %
Group II z Spring osses meximum ¥ for each variable including all who
wore washed cut in the Clvillan Pilot Training Course, W%

##prA = Biserial correlstion with four-fold compensation composite &
rB gz Biserisl correlstion with four-fold hurdle compoaite e

rA' u Biserial correlation with thro=-fold compensation composite ‘ | B
rB' = Biserial correlation with threszefold hurdle composite
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CORRELATIONS O VARJABLES WITH FOUR-FOLD CONTINUOUS
COMPOSITE MIDWEST FROJECT (Spring Group)

Yariable

Four-fold Composite
Three-fold Composlite
Two=Hand: trisl 6
TwoeHand: kean

¥eghburn: Through trial 39
Gye-Hund: Pattern a
Sye-Hand; Pattern B
FBya~Bani: Pattern D

¥.C. (Rights mims cas-
half nuombexr wrong)

M.C. (Gepber vight)
TPersonsl History laventewr
Aviaticn intsywlew VIL
Avistion inbeaorior VIIX
Aviation ZIntarviev (%
Biographicel Inwantory
Otia Tesd

Aviaticn Ivovzrtion

Body Srrinoes

Vital Capacity

Tidal Alx

Tidal fiv/Bodr Bolacs
Vital Onpecity/PBoiy Surlecs

Palge Frie

_1:-. S;Ea:

-

BL
38
29
-odb
., R

':-215
A

LG

0.8

200.0

60.2
53.9
298.8

58.3
9.5
43.8

45,1
51.8
24,5
15.2
14,0
13.0

5.1
51.2

g

31.4
16.8

1.7

51.8
7.9
1G6.2

7.7

10.0
6.6
7.7
3.7
£ 0
5.4
2.4

£.9

11.7

F3

-

2.7

145
2.2

HE B EEBEE HRBEBBBER I

Yo Copls)

SIS RN

KRS

T LR PR

e

o

e

ST e e e

T

.

B



i O

-

T

R
:
,

35,

P
T

R

LA e

CORRELATIONS OF VARIAHLES #{"F THREE-FOLD CONTINUOUS

COMPOSITR MIDWEST FROJECT (Spring Group)

Tariable

Three-fold Compopite
Four-fold Composite
Two-Hand: trial &
Two~-Hand: Meonn

Hnshburn: Thrbugh tr’al 39
Fya-Hand: Pattern A
Byo~-fand: Pattern B
Eya-dand: Pattern D

¥.C. (Rights wimua one-
half number wrong)

M,C. {humber right)
Personal History Inventory
Aviation Interview VII
Aviation Interview VIJI1
Aviation Interview IX
Biographical Invemtory
Otie Test

Aviation Information
Body Surface

Vitel Capacity

Tidal Air

Tidal Air/Body Surface °

x 54&:5

-

.31 R Y
25 15
5 .16
~35 4
= 14, A&

S .16
o 5T 11

.33 L4
233 W14
L9 .16
2 .16
A1 17
a8 .17

-, 15 16
Revi +16
a6 17
A2 17

-13 .17

-17 17

Vital Capscity/Body Surfacs =.01 .17

Pulee Rate

"1]-4 el?

K

200.1

00,8
60,2
46.1
2966
5.7
18.6
43.1

£0.1
51.8
2.
15.3

' 16,0

13.2
2.2
51.8
187.0
49.5
7.9
4h.b
26,2
72.9

b4
15 5
31.4

13.5
0.7

5L.2

9.3
10,2

7.8

10.2
6.8
7.2
2.9
4.0
5.3
2.3
2.1

12.1
5.5
2.5

13.9
2.3

11.8

BEBUBERY =

3383

35
35
35
a8
39
(Ne Cmsea)
33
33
33
33
33
33



Pl 27
' UORRELATIONS OF VARIADLES WITi FOWFOLD CONTINUOUS
“FDOSITE BIUFRSE PROSECSY (Scmawy .iroup) o
. . _ié}_
Yariatle Cox MEe m g £
%

. lu Fﬁﬂr'-fold Cﬂ!’ﬂpﬂﬂitﬁ - . m.’z 3),0 31 L. e

2. Three-fold Composita Y L7 20,5 17.7 33 %
3. Two-Hand: wriel € .38 .15 ¢ (A 15.2 33 L e
4. Two-Mands liern 34 5 5a0 133 33 1 Lt

5. Mashowrn: Through trisl 32 - %5 23 230,2 436 9 o
6, Eye-Hand: Yattern A - 54 12T AL 1a.B 32 2
.7. FEye-Hand: Pa%tera E - 4% L13 35.6 9.2 23 !;i{
g, Eye-Bands baiern D - 42 e 3B T4 33 5

9. K.C, (Hights rdrus miee
talf muaber wiong) s e - = (llo (ases)

1

10, H.G. {Bumbsr »ighi; e o - ~=  {Ho Csoes)

WY

i

W11, Persomal IHeroury Yavsntory - we - s (No Cagea)

[
Lot
o

e T e

12, Aviatiecn Stoovewm BN - “ e = (No ieases)
13, Aviution adovy ow P30 i - . = ~= (Ho Crses)
14. Avietion iricxview Js .- . ‘o ~= {No Cuees)
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CORRELATIONS OF VARIAGLES WITH THREE-FOLD CONTINUOUS
' COMPOSITE MIDTEST FRGJECT. (Summsr Group)

Three~fold Composits e
Four-fold Compcsite per
Two-Hand: trial 6 ' T
Two-Hand: Mean | 25
Mashburn: Throwh trinl 30 ».%

32

23

Eye-Hand: Pattern & © =,

Cye-Fand: Fattern B %
Bye-fand; Pattern D ., 3%

¥.C, (Rights minus one- ‘
helf mumber wrong) -

M.C, (Number right) —_—

Peracnal History Inventokry -
Aviation Interview VII -
Aviation Interview VIII -
Aviation Interview IX ' -

‘Biographical Inventory - ==

Otiz Test - —~
Aviation Informstion o

Body Surfaoce . . - 17

Vital Capmeity - -

Tidal Air -4
Tidal Air/Body Surface -.38
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On the basis of their relaticnships with both diohotonoun; and con-
tinuous, composite criteria it 1s evident that in genmeral the psychomotor - . oied

tosta tend to predict the composite eriteria most efficlently with the _ i
Mashburn Test showing the higheat relationships with the dichotomous SR,
composite, and the Mashburn Test and Pattern D of the Eye-Hand Coordina- T
tion Test yielding the hipghest coefficients with the continuous composite, T
Following the paychomotor tests, the Test of NMechanical Comprehemsion 1a i
protably next in-renk of efficiency, in terms of either dichotomous or o
continuous composite, with the physioclopical measures and the interview i
being less efficisnt, The Blographiesl Inventory, the Otis Test, and o
the Personal History Inventory show 1ittle or no correlation with T
oither composite criteria, ‘ ;;j;f;{‘-’
DEVELOPMENT OF PREDICTION DATTERIES TE
. ' "!“f?
In developing prediction batteries, it is of importance to examine S
the intercorrelations mmong the varicus predictors as well as their cor= A
relationa with the critaris. E
Jutercorrelations of Fhymiologlcal Mrasuren. e
Intercorrelations among the complete list of physlological neasurea?o : ﬁ?
ars available cn the Boston Fell group only and are presented in Table 41, Tg
Appendix A, It will be notad that the coeffisients are in general low, L
the only sisable correlations ardsing when the two correlated wmriables BEEN
have a common element, e.g., ratlos such ap Tidal Alr over Body Surface : h,;;;?
ve, Tidal Air, or Pulse Rata (lylng) ve. Meximum Pulee Rate. R
Data on the intercorrelatlions smong selocted physlologlcal measmures, I if
in general thosa showing highest reliability, are available from all four ok
samples, These intercorrolaticns are press-ted In Tables 42 to 45, Appen~
dix A.5) Examination of those tabl.s indicates that while considsrable i
relationship is evident batweer Body Surface and Vital Capacity (.36 to o2

.63), the only other Lipgh correlaticns are hetwsen varimbles which have
e common element, ard mey thorefore be regarded with some questlon, How-

p.,,.'f% I3

5,

ever, the intercorrelaticns, fer thy most pert, are positive, The vari- :a
able Pulse Rate, for which data are available from the Midwest Project i‘f
only (Tables 44 and 45, Appendix &), shows no high correlation with the o
. other variables prosented in the akilzs. The only variables with which héf
5°Hith the expaption of th: piwalologicel) measure, Body Swrface. }:f:

' E

ttrid

511t should bs meted that the cooflisdencs and N's in Table 42, e
Appandix A, sre vot In exset srrcusens with tle cvefficlents and K'a e~ 2
sented in Table 41; Apverdiz A, olthough toth tables present data from the : }g
“Boston Pall gromn. For ths orellsr wmste of variables a larger cample Lz
of subjerte wa gveilatle, thus nifoeding ths coafficlsuty to a elight B
degren., ° ‘ ) g
'

L
LR S
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Fulse Rate (lying) correlatas to any dagme on both of the Kidwest
samples are Tidal Air end Tital Air/Bedy Surface, the cosfficients °
baing in the neighborhood of .25. However, reference to Table 41,
Appendix A, shows that on the Boston Fall eampls the correlations be-

i 1;7-;_‘,_-‘ L

g LT
N

.

i ' twoen Pulao Rate and ench of these warisbles were also low, the only
& sizable ocefficlents involving Pulso Rate resulting when this measure
e was correlated with some other Pulse Rate variabla.

lri** . Intercorrelations among the scores on the Two-Hand Coordination -

.Test and on the Vashburn Test, for the Boston Fall sample, are presentsd
in Table 48, Appendix A. The correlations smong triala on the Two-Fand
Coordination Test are relatively high, varying between .37 and .74, over
half of the coeffioients being greater then .50. The intercorrslations
among Mashburn Test scores are connlderably hiphor than those of the Two-
Hand Coordination Test scoras, varying bestween .70 and .98, with more
than half of theae coefficlents groater than ,90, The high interocorre-
lationsa among saores on trials 13, 26, 39 and 40 are due, in large part,
T to the faot that the measures ara tine acores computed cuzmlatively, and

2 thus were not independently obtained. ' The intercorrelations among inde-
- pendently computed Mashburn scoros (Table' 46, Items 10, 14, and 15),
howsver, gre also rather high, ranging from 70 to .'7'7.

Pl N .
T IT I SR

Y

4

[

3
%
2
&
@
i3
i,
b0y
e
lg;—r
=
i
&
A

In general, the mean acors and h:lghast seoro on tha Two=Hand Coordin-
ation Test show the highest correlation with other Two~-Hand Test acores,
Further, these measures correlate higher with the Mashburn Teet scores
than do the other Two-Hand measures. It shonld be noted in this connse-
tion that these Two~-Hand msdcures wore elso the most reliable. The

S negative correlations between Two-iland Coordination Test scores and

R Mashburn Test scores result from the faet that on the Two-Band Test, a
B high score indicates "good” perforwmance, while on the Mashturn Tost,
Ean high score indicates "pocr® perforrence. .
; ' In Table 47, A A, aro prasented intercorrelations (for the .
Frils ~ Boston Spring group) among the mean acore for the Two-Hand Coordinstion
20 Test and the NMashburn Test poores. In addition, intercorrslations ameng
s .scores for the EyeHand Coordinstion Test are given in this table,52

i Examination of this table indicates that the correlations between Two-
; ‘ Hand Test scores and Mashburn Test scores are. comparable, in relative
W terms, to those on tha Fall sample disoussed above, although the coef-
Foo, ficients are in gensral somewhat higher. The intercorrelations among -
Gy the Fye-Hand Test scores ars relatively high, but thess georeas show re-
PR Jativaly low intercorrelatione with the Two-Hand Teat scores and ¥ashe
TR burn Test scores, the coefficiente ranging from .19 to .34,

47 - '

527he Bye-Hand Coordination Test was not sdministered to the Boston
B Fall group,
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Intarcorrelations betwesn two Two-Hand Coordination Test scores,
three Mashburn Test acorses, and the Eye~Hand Coordination Test scoraae
on Patterna A, B, and D are presented for the Midwest Spring and Sum-
mer samples, respsotively, in Tables 48 and 49, Appendix A, Also in-
cluded in these tables ars the correlations between the above psycho-
motor acores and selected physlological messures. It willl be noted
that the correlationa with the Mashtmrn Test scores presented are gen-
erally in lips with the coefficients obtained from the Boston samples.
The correlations between Two=Hand Coordination Test mean ascore and the
Two-Hand Test score on trisl 6 ares in the neighborhood of .80, as they

-were for the Boston Fall sample. Similarly, in both the Midwest Spring
and Summer groups, the Eye-Hand Coordination Test scores on Patterns A,
B, and D are relatively highly intercorrelated, but show lower corre- -
lations with other psychomotor measures, bsing in general below .30.53

Summarizing the several psychemotor scores as predictors of flight
proficlency, 1t can be stated that, in genersl, the measures are -posi-
tively rolated, the negative coefficiente resulting, for the most part,
from differences in =scoring procedurs on the warious tests, i.e., from
the fact that on the TworHand Coordination Teat a high score denoted
®good" performance, while on the Meohburn Teat and Eye-Hand Coordimation
Test a bigh score denoted “poor% performanco, Various socres on the
aams tests are ralatively highly corislated, the correlations between
scores on different testa being in pgensral lower. HNone of the correla-
tions betweer scores on differsnt itests appears sufficlently high as to

constitute prima faucle evidenas thav 1t would be uneconomical to incluie

the varlous tests in a single teert bmnttery.

Sorrelations Betmeen Parchomotor ard Viysioloomical Megsurea,

Correlations betwesn psychometor and physiological measurea, for
the Bidwest Spring and Summer groups rerpactively, are also presented in
Yables 48 and 49, Appendix A, Thapsstion of thase tablea indicates
that the cueffiecients tend ¢ ba 1«:, Thora is soms hint in the Midwast
Summer sample of elipght relationphiy botwoen the Two-Hand Coordination
Test scores and physlclogical messuncz involving Tidel Alr, the coeffi-
clents varying between =.29 and -~.%4, 1hls trerd, however, is not sub-
stantiated by data from tho Spring cesple,

Jntercorrelations Amgng Feoer-and.Perail Tenus.

_ In Tables 5) and 51, Appencdix /', ere prasented intercorrelations
among Blographleal Invantory scoves, wcoras on the Test of Hechanical

e 0 R s e e W D e T

530n the taals of ton Fengrauin Zeta, ~ks correlatlions of the Eye-

fland Cocrdinstica Tent with tha ‘we-Hind ropdiocation Test and the Mash-
bura Test, respeatively, wore . JL end (21, Geor MNeFarland, R. 4., and
Frangen, K. Op, _gif. {Fufarwa) {c¢ 1o Faotasts 1.0
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Compreheneion, and Ctip femt £a: un v the Boston Fell and Spring
groups, reapectively., In both samulas the intercareistions agong the
four B.I, scores are high (.77 o .94). It ie to be noted that the
correlation batween "plus® ard "plus ard mimws® scoring proceduresdé
are in all casss greater than .30, Furthermora, the correlations be-
tween poores on Part A and scores on Partp & plus B ere high.

- The correlations between Blographicsl Inventory scores and scores
on the Test of Mechanioal Conmprehenalon are moderately high (.29 to .43),
while low correlatioms (~,07 to .17) are ovident betwoen, the former and
the Otis Test, The Test of Nechanical Comprshension and the Otis Test

correlate in the neighborhood of .45 on both Boston zamples, '

In Tables 52 and 53, Appendix A, are preeented intercorrelations
among Bcores of the Biographical Inventory, the Otis Test, and the Test
of i'echanical Comprehemsion for the Midweet Spring and Summer samples,

In Tabls 53, Appendix &, the Tast of Avietlon Information 1s also in-
cluded, this test bsing administered only to the Summer group. It will
be noted that the data presentad from the Midwest Projeot include only
Biographical Inventory scores in terms of the "plus®” ecoring procedures,
but that the scors on Part B of ths test is included. ‘

Examination of Tables 52 ard 53, Appendix A, indlcatee that score
on Part A and score on Parts A plus B are highly correlated {.90 and ,88),
This substantiates the finding from the Boston sample, although it should
be noted that the two measures are not independent, score on Fart A com-
tributing to the score on Parta A plun B. The correlation between Part A
and Part B of the B.I, is low, on both Spring and Summer groups (.02 and
.11). The correlations between B.I. (scores on Fart A, and Parts A plus
B) and the Otis Test are relatively low, ap was indiceted in the Boston
samples, although the correlations betwaen the Blographical Inventory
and the Test of Mechanical Comprehonsioen are conslderably lower than on
the Boston samples, particularly shon the Midwest Summer group is con-
sidered. While for the Midwant Spring group the correlation between the
Otis Test and the Test of Machanicel Tomprehension 18 relatively bhigh
(.33), in the Boston groups for the Midwést Sumwor group the correla-
tion between these tests drops to .01, .

Intercorrelations of the score2 on the Strong Vooational Interest
Inventory, and the correlations betwsen Strong Vocatiomal Interest In-
ventory scores and other measures are available only for the Boston
Pall group. Intercorrelatioms among Strong Vocatlonal Interest Inven-

h1n the *plus® scoring procedure, emly positively weighted items

were oonsidered in arriving at the total score. In the "plus and mimus®

procedure, positive and negative welights wore added algebraicly. The
expression *18" indiocates that items at the ,01 level of eignificance

wore assigned unit weights,

L
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tory acores, and between these soores end the Otis Test, the Teat of
Nechanlea)l Comprehensicn, the Two=Hand Coordination Test, and & number
.of scores from the Mashburn Test ere presénted in Table 54, Appsndix A.

Examination of this table indicates that the usual high positive
correlations are found batween aimilar oocupations, (e.g., chemist and
engineer) and hipl negative ocorrelatiuns are evident between dissimilar
occcupations, e.g., engireer end 1ife insurance salesmsn, The Aviator
score shows relatively high correlaticns with engineer, cheaist, and
‘mith-science teacher, and a relatively high negative correlation with
life insurance salesman. '

The correlations botwesn the Aviator score and the peychomotor
tests are not high (.13 to ,23), bul the cceffiolents sre positive.
There appears to be a generzl tendency for thess ocefficlents of corrs-
laticn to be higher then the coefficlents Letwaen psychomotor teste and
Strong Vocatiosal Intereat Inventory scoras for other occupaticms, .

It should further be noted that, in thiws sample, the corralations
betwesn the Test of mechanicgl Comprshensinn snd the psychomoter tests
are higher than are the correlations betwesn the Otis Tast and the
‘peychomotor tests. The highdst corraiaticn is .53, between the Test of
Mschanical Comprehensicn snd the Two-fland Coordination Test mesp acora.

. In Table 55, Appendix i, ‘are presented the eorrelations of paper-
and-pencil teste with physiological moasures ard psychomotor test scores
for the Midweet Summer group. Although the psmple on which the correla-
tiona involving the physiclogical memsures sre tesed is small, cortain
relationships ar> suggestive. Ths correlaticn hotwsan scores on the .
Bicgraphical Inventory, Parts A plus B, and Vital Capacity 18 =~.53 ami -
the correlation with Vital Capacity/tody Surtnes is =,.55. Thome Vital
Capacity measures correlated positivsiy with the Otim Tast, the coeffi-
clents belnz .37 and .3 respactivelr The corrolation betwaen the Otix
Test and Pulse Rate (lying) s xelr* iy Mah (,55), aa 48 the corroln
tion between the Test of Avievion Tr-urmtica and Pulse Rate { 53).

Although ‘n general the coefTivicuts ara net hgh, it my sise bs
noteworthy that Tidal Air ard Tide) nir/Bedy Surface are positively re-
latad to the Blographieal Inventory svors on Part A (the coefficients
being .22 and ,23 respectively), wniia these physlologieal measures
correlated negantively with the scovs on Fart B of this test, the coef-
ficlents in both cnses being~.32., Niasures involving Tidal Alr also
aorrelate pogitively with the Test o7 Avistion Information, tha coef-
fiolents being .32 and . %. ‘dditieral date from other samples bearing
on these relmtionshipe wntld he of seneX eyable intevest.,

The correlations between the pasor-sad-poneil tosts and the psyeno-
motor measures are buaxi on a largis nenptlo. Seores on the Two-Hand
Coordination Tast arsz all pesitiveiy velated 2o the papsr-andepencil
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teatd, «hile EBoored on T Jupl oo oot and Eyaerh rd Coopdiuntion Teat
are nagetlvaely corynluted with the - vspeande-yerell Sosie. On these lat-
tor paychomoter *asta, howevar, e i neobs demoles "roor® performarze.

The correlations of tha paper-andepencll teats with the Two-Hand

_ Coordination Test seorea snd tho Mashiurn Test Ecores nre in general be-

tween ,10 and .30, Oun this sawpla, ¢ha trend shown in the Boston sample,
i.e,, higher correlations hetweon the Test of Nechanical Comprehension
gnd the Two-Hand or Mashburn Toeta than between the Otls Test and these
psychomotor medsures, does not sppoar. Tho Test of ilechanieal Comprehen-
pslon, however, doee correinte miriiadly higher with the Eye-Hand Coordina-
tien Tast scores om all tiwee patisrns than do the other paper-and-pencil
tests, the coefficients varying batween -.51 ard ~.55. The Eye~Hand Coor-
dination Test, Patterne A end D, vcorrelats relgtively bign with the Test

of Aviation Informstion, ‘haz coeffisients being -.3 and -.3% respectively.

As noted above, thess relationshipn ean bs eansidered only suggestive,
pording anslysia of deta {rem othor aamples,

Table 56, Appendix &, precents intarcorrelationz among the Aviation
Interview scales, and correlations Letssan the Interview scales and the
Biographical Inventory scores, the Utis Test, and the Tast of Mechanieal
Comprehenaion for the Bosben Spring group. The intercorrelations among
Interview soales are pdaltive, apd in gonoral are relatively high, pertic-
ularly among Seales G, G, i, and 1,55 Corrslations betwsen the paper-and-
pencil tests and the Interview Scnles are In gereral positive, and vary .
from -,04 (the only negative ecefficlemt) betwaen tha Test of Mechanical
Comprehengion and Scala H {appearance and mamnsrisms) to .52 botween the
Biographical Inventory and Scale E (Desire to Fly}, In general, Scales

D and B (Deeire to F1y axnd Hobbilee) correlate somewhat higher with the

peper-and-penoil tests than doss Scale I (Fitness for Flight Training).
Finally, the Biographical Inventory scores tend to correlate higher with
scores on the Interview Seales than do the Otis Test or the Test of Mech-

anical Comprehsneion.

In Table 57, Appendix A, are presented the intercorrelations for the
¥idwest Spring semple, among the Aviation Interview scores, and the corrs-
latione betwean Aviation Interview scorss and the paper-and-pencil tests.
These correlations are in agreement with those from the Boston sampls to
the extent that Interview S¢ales D and £ in general correlate somowhat
higher with the paper-and-pencil teats than doee Interview Secale I, and
to the degree that the Blographical Inventory Part A correlates higher
with the Interview Seales than do other paper-and-pencil tests. This
trond 1s not es marked in the Midwest as in the Boston sample, however,
Daspite the agreement in generel trends, many of the coefficients from
the Midwest sample differ markedly from thelr counterparte on the Boston

55These scales are identified as follows: C (General Soeial Adjust-
nent), G (Personality), B (Appearance and Mannerisms), I (Pitness for
Flight Training).
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sample, particularly notewortYy being the low but negative correlations Ty
of the Biographical Inventory, Part A, ani Parts A plus B, with the o
Interview Scale I (Athlstic Act171ties)o This negative rolationlhip Zj%
is particularly odd because of the fact that the Blographieal Inventory, o
Pazrt A, 18 heavily loaded with items pertaining to athletic activities, i
Tt should further be noted thst the score on Part B of the Biographioal i
Inventory correlstes zero, or extremely low, with the Interview Scalas. i
The intercorrelations among the Interview Scales are perbaps somewhst ~F
higher on the Midwast than on the Boston samples, However, as on the X
Boston sample, the intercorrelaticns imvolving Szales C, G, H, and I are By
in general the highest. L
: ) : i

gelection of Varizbles for Predister fatiers. Yo o
‘ C

In viaw of their reliability, their predictor-criteria correlations, W3

and their interrelatiomships, the following varisbles were selected for iy
irclusion in s mumber of predictor batterles: Two-Hand Coordimatlon Test, L
trial 6; the Two-Eand Coordjnatior Test, mean scorej the Mashburn Test, %
through trial 39; tho KLye-Hand Goordinptim Yeat, Patterns A, B, and D; %
and the Test of Mechunieal Comprshension, The variable Tiasl Adr vBe o
also included in one tattery to determine the contribution of a physio- 3
logical wariable. Tho imtercorrelations of thess variSbles in terme of ¥
the cases actumlly used in the waricus cormperiscn hetween batterisa and S
dichotomous and centinuocus composite eriteria are presented in Tables 29 3
to 32, It will be noted that the intercorrelations based on these cassz -k
are in ganexal similar to the intercorrelations presented in Appendix A ey
and discussed sbove. The high intercorrelation Letween the TwomHand - S
Coordination Test, msan secore, and triml © score for the same test, how= ¥
ever, indiestes that these varisbles should bs included in different R
batteried, The correlatiocm of .99 betweeu tha two Mechanieml Comprehension o
Test scores (Rights, snd Rights winus one~hnlf wrongs, respectively) ind- j%
cates that it would make 1ittle differenca which score were usad and the fo
*Rights® pcore was actvally used in sobaciusnt computations. I
Pattern D ef the Eye-Fand Gosydisntion Test wea selected Per inciu- 3

pion with other fosts in the btatlteries singa 1t waz the heat prediastor, [ﬁ
and did not acrrelate highor wiill tho Trmo-ilurd Test end the Meshbturn Teast I
than did the ofhar Eye~Hand paticrrs. Lawavar, sll three Eye-Hand pat- o
terns were included ir ope buttszy Lo deternine how well such on apparently o
simpla and economiesl battery tunctioned. <
ad

g

e s B e i ' ?

Ebrhis variabls weo net vesd an the somrariesna from the Poston
sarple.
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K sl an ol lasigiemiy, Cearal
Pa. Pedleswing Loz wmerertes coe- o0 noras w o wfdetion L Tha
- o ehobous sompoglne vwaer 1o o
Bavtory L1 dwoedas) Drordlve fion Tt el o
Msghbw Sovisy fe ;-'tf‘-,r‘ri Tosy, *imy Epeougr teial 30
: Byesfierl Gowrdioalic: Yord  atver £
i Tagt of Heohenied Gompredinsien
. gxttery 23 TwosHand Uooydiwms vlen Tart) awn elove
Eaphburn Serigl cusction Tousi. YIms through trial 29
Zyew‘ia.nﬁ E"ardinﬁftnn Taagt. Patiora I
Toat, off ¥roomrdesl Jomsrehanilon
. Badary 3s  Aye~Bund Losrodn-boon Taas, Pattera 8
o Eya~Bau. Cropdls.h ov Tagt, Patiera 3

- . Eye~Haund Uoerdinniion Tesh, Patter: D

tlery 48 TwoeHond Jvordip: ol Tank, trial 5
; Bashburn Sorial Feozehien Tost, #ims tireough *trial ©
Bya-Hand Coordinc . icn Teah., Tatbern U

' Battery 53 Two-land Coordins”iom Test, #wmn saore
& . Haativoro Sarfal henstion Test, tiwa through trial 39
' Eyes=-Hanc Comnviz="ln Taat, Pattera [

4 Ths multiple correlotlon cocaflivienty ef bthose “witsrien with the

; : fourefold and three-fold dichotomive cenpadite Jriteris, hurdle and compon-
grtion types, are swamssizwd in 132%32 33, The rograpsiorn weights com=
puted on one sample (o.z., the Srrizg Group) wove aloe applizd to the

: : sther sample (e.g., the Sumrer Greip) ard miltizle cosfflolents computed

v uding weights derived on the indepocdent ssmple, Thre in Table 33, imdar

3 the heading Spring Welghts the cnufiicients in the ruw Summwer cases repre-
sent tho coefficlamt tasad cn g ixapls other than tuact on which the re-
zirospion welghta were derivad.~

In evaluating thesas coefficienta it ahould be kopt in mind that the

Yo wmmber of cases is srall, resultinz in a stendard srror of an r of mero

being in the neighborkosd af .25, and that ths multiple coefficlents ara
undoubtedlvy inflated due to the vz» of bizeriel coefficlents in computing

-

Tcoefficients for Batteries ) and 2 could not be computed on the
Sumper data, since data on the Tasi of Heaha.nical Comprehension ware
used in this analysis.
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' El'.: , v
crsdictaserdtaris gemoeordne ami sietiors .’ Fowzorer. 4t 1p notewerthy

chas, siedle the eossfTicronis ore vernpkebly high mximun ,96), the cor-
ralations 1n general hold 'm wbker (3 regicomicn meights ere applied to
rE Andepenxient sample. wmrtiaviavie op Lhe hasle o the conpensation oz~
teria. Whils thease coefficlents na-mot e intemreted st their fece
valus, they are of intaront in Sermirzirating the galaiive "predictability”
eff the twe types nf composite, w5 fn iwdbicating th» ralstive predictiva
Hlus of the warioma mrtterien.

The compansation erideris cumuistently oLtein higher coaffielents,
excopt aas predicted by the Eye-innd 3atiery (Battery 3)}. The Eye-Hand
3attery is spparently the laast prodiotive. Comperison of Batterles 1
and 4, and 2 and 5, whdch diifer only In £he inclusion of the Tewt of
Hochanical Comprohension in Buttorf~e 1 and 2, indlostes that this test
contriltutes 11ttls fo ths tutterles.

n Tablea 34 and 35 ar: plven ihe rogreasion coatfi'lciente computed
Lrom the four-fold snd the Liwree-75.0 composite oriteria, respectively.
bxamlnation of thone tablen irdisaton that, {¢ genoral, the Neshburn
Tebt contributes the most to khe virious battoriss, and the Test of
Rechonienl Comprehensior, *ls loaat. -

The batteries used Iin gredicting the coniinuous somposits wers the
sane &3 those used in tonnsction ¢ith the dichotomous somposites exoept
for the elimination of the Sye-Humi Pettery {Battery 3), and the addi-
tion of a battery consisting oft TvesHand Coordination Test, trial 6}
‘Mashburn Serial Reacticn Temt, timo throush trial 39; Eye-Hand Coordira-
tion Test, Fattern D; and Tid:1 Adr. The rmltipls cerreiationa betwsen
Batteries 1, 2, 4, amd 5 end ths four-Told and three-fold contimous.
oomposite criteris, respectively, ure presented in Tables 36 to 38 for
the Spring and Summer grouvps. In thasa tablas the multiple ccirelation
coafficiente from the hurdie and corpensation type dichotomous composite
criteria are also prasented for comparison purposes. It should be
noted that the mmltiple cceffiniecris for these batieries pgainst the .
gontimwous composites rancs, in zenovral, batweon .40 and GO, ard that

| s

58rhe spurious vature sf these wiltiple ccofficionts probably re-
sults from the followlng situatisn. The blsorial predictor-oriterion
correlations are undoubtedly spuri.usly high, as is Indicated by the
fact that the Pearscmiar pradictor-criterion correlations computod
against a continmous composite are markedly lower (compars Tablas 23 to 24
with Tables 25 to 28), and the dro, cannot be entirely accounted for by
the smbstitution of Flight Scorqs for Camera Criterion V in the continu-
ous composits, aince these two varlables intsrcorrelate hipnilr, Fuarther-.

pore, there is no ressch to suspect that the Pearson r's are spuriously low,
in Mord.n.tng the m:ltiple correlation, while the prodietor-mm:.on

corrslations wares spuriously high, the intercorrelations between predic-
tors were Pearsonians, and thus markedly jower, and not spurious, This
sombination of high predictor-criterion cocefficients, and relatively lov
intercorrelations between prodicters, could be expscted to result in a
marked inflation of the multiple correlation coefficlents.
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TABLE 36
NULTIFLE CORRELATIOHSs PREDICTCR BATTERIES 1, 2, AND 3 TYPES OF COMPOSITE CRITERIA

MIDWEST PROJECCT BATTERY 1

(Two-Hand Coordination Teut, trisl 6; Kashburn Test, tims through trial 39; Eye-
Hand Coordimntion Test, Pattern Dj Test of Mochanical Comprehansion )

QUR-~ r ¥ 3 SE.p  SEwp e o
Cowpensation 25 ¥ 73R L0079 272
Durdle 26 65 B3% 0122 257
Continuoey 22 57 119 By

E-¥DLD COdPOs L2

Corpensiziun E3) i A S .158 0252
Hurdie g 73 A 123 o246
Conciunoun s Y 2102 2160

il LA NP "‘".? -5
ERYTund 2

(Tro-Aund Coordlmnilen Tesi, trlel & ¥agiturn Test, tims through trial 39;
Eye-Hend foondinet’on ‘I‘afﬁu Mmttorn T3 teal of Yachanlcel Comprehension)

FOIR-FO SONF AL

Cempenension L T M a2 : 2272
" Hardle 2, iy A 53 257
Coant inuors e <325 AT -

w’ CRHLESTTE

Corpanssztion o el S L1560 252
Fuedia - i TR 145 P46
Conbiricun T Y BES S S50

NI L FARR UG TGRS MR AERE SN SIS B PRV S £ A A S S ST

[,



,:37

)
MULTIFLS OORESLATIONS: PREDISTOL CAYUORY 4 ALY 3 "VITS OF CCHPOEIIY CRITERIA

2 ORI TRDGRCT

Ly 4 o
‘Two=land Coordination Temt, tris 5. Hneliuem Tant, iz through trial 39,

Byeetand Coordisneson Yerh, dsttorn D)
FQR=FOLD CONPOSITE - :
I EPasese g 5Ky 3B

Compensation ‘

Soring 26 -, C .59 083 »272

Sumney 3% e B +AAL 262
Hurdls

Spring 2% N~ RO 2122 257

Summer A 1y, 4T 181 218
Continuous

" Spring E?. ' .55 123 AT

Summer a3 o LE0 o131 174
| .
Compansation

Spring 0 ol 1P .160 .252

" Summer % e - 96 . 107 260
Hurdle

Spring 20 3 .82 123 o246

Suaner 3% 81 TR FAl =240
Contimons

Spring k) ‘ . 59 2104 o« 160

m 3 053 0123 . 171

*R computed from biserial coefficlenta of correlation.
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NEELE 38

MULTIFLE CORRELAWGOM3: FEEDICTOR BATTERY 5 ANY 3 TYPES OF COMPOSITE CRITFRI.
BISWEST PROJECT

BATTERT &
(Two»lhnd Cocrdinatisn Teat, Hean socrer Mashburn Test, time: through trisl 3‘3;
Eye-iland Cooxdimticn Test, Pattern D)

L]

POUL=FOLL: COMPIETTS v a B, 8B, .
1 . s A i, s _.-m

e

Coxpensat ion

Erpt‘i!i:; 2{) ;oﬁ? o 9&; 110(,‘;8 ;-2'?2
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Hirdle .
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these coefficients are markedly lover then ware the coeffioients computed
. for the dichotomous compositea.>? '

In Tables 39 and 40 are svemarized the increments in prediction ob-
tained as succeasive tests are added to form various batteries. Table
shows these relationships for Bettery 1 with the four-fold and three-fold
contimous composites, respectively, from data besed on the Spring Group.
Table 40, based on Summer group dats, presents rosulis from a comparable
treatment of othsr combinations of tests, In general, the multiple R was
practically maximigzed after the two best measuree had been combined. In
fact, in most cases, the predictive value of the battery waa littleé bet-
ter than the predictive velue of the best single test in the battery.
These relationships may be summsrized es follows:.

The increments of the highest multiple R obtained gver the hiéhest
rcre order r Tor the various groupa are a8 follows:

1. Spring Group, Four-fold criterion: from 666 (Meshburn Test,
time through trial 39) to .57 (Table 39). .

2, Spring Group, Three-fold criterion: from .57 (Eye-Hand Coor-
dination Test, Pattern D) to .60 (Table 39).

3. Summer Group, Four-fold eriterion: from .54 (Eye-Hand Coor-
ﬂmﬂmTuhfuukam.&Ihmme

4. Summer Group, Three-fold critsrion: from .50 (Mashburn Test,
time through trial 39) to .57 (Table 40). |

The increments of the higheat multiple R obtalned over the first
order multiple R for the various groups are as follows: :

59he contimous composite differed from the dichotomous compoeite in
the following respects: '

1. The Camera Criteria were not identical in the two composites, al-
though they were highly correlated.

2. The mumbers of cases were not always identical.

3, In the dichotomous composite, hurdle type, all studentes who did.
not complete the course for any reason, whether complete oriterion data
were avallabtle or not, were counted as fellures, However, to the degree
that these cases failed, or dropped out for reasons other than those asso-
ciated with flight competence, the predictor-criterion correlations on the
hurdle type. criteria might be expected to be attenuated.

60the gerc order correlation coefficients in Tables 39 and 40, involv-
ing the Mashburn Serial Reesction Test, the Eye-Hand Coordination Test, Tidal
Alr, and Tidal Air/Body Surface should properly carry negative signs, since
in terms of these mesasures a high score indicated poor performsnce. However,
since sero order coefficients and multiple correlatlon coefficients are ococa-
pared, the increment can most clearly be represented ss betwsen two positive
coefficients, e.g., as between .46 and .57 rather than ee between -.46 and
|57l !
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TABRLE 32

MULTIPLE CORRELATIONS WITH FOUR-FOLD CONTINTOUS CRITERION
MIDWEST PROJECT (Sprirg Group)

S.E.
Xariakle -5 J B B
Mashburn: time through trial P A .52 A3 R
Eye-Hand: Pattern D WA :
_ Two-Bands trial 6 -3 S50 A2 R
Mashturny time through trial 39 240
Eyo-Band: Pattern D obd
Two-Hand: trial 6 - .33 57 L2 3R
¥ashburni time through trial 39 oAb . - -~
EyesHand: Pettern D o4d s
N.C., (mmber right) +39 - -
NILTIPLE COIRELATIORS #ITH THREZ-FOLD CONTINUOGS CRITERION . F
MIDWEST FROJECT (Spring Group) A
T 8.E, ‘ %
Yariable - & i3 s
Mashbirns time through trial 3 .35 258 A1 0P s
Eye=Hand:s Pattern D 1 - ‘ : J?
'Bye.Hand: Pattern 9 - 51 .59 A0 % o
M.C. (mumber right} _ <33 @?ﬁ%
Mashburn: time through ixdel 39 =35 SO0 10 » ‘f‘?
RByo-Banls Pattern ¥ 57 ;%
¥.C, {mmber »right) 033 i
Two-Hands trisl & 25 60 10 » . :é’
Mashburn: time through trlal I Cag R
Eye-Hand: Pettern 2 ) o7 ' S “%f
K.C. (fnmber right) L 30 ' "*
\- . ‘“_‘::;
]
. 1{.;

LAy ARLE g
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CAI T 40

TR MULTIILE CORRELATIONG WITH FCUR-FOLD CONTIRUOUS cnmmmm
MIIWEST PROJEC! (Suwamer Group)

"

Yariskle k. v UE ZER§

S Two~Fands trial 6 »38 61 - M1 3
5 Eye-Hand: Pattern A ‘ = Sy '

I Two-Hands trial 6 - .8 63 J0 -3 o
T Eye-Hand: Patterm A . +54
Tidal Alr .37

Two~-Hand; trial 6 .38 YA .10 1
. Bye-Hands Pattern A <24 :

Tidal Alr ' S 1 A

dmshburny time through trial 79 i

MULTIFLE CORRELATIONS WITE THREE-FOLD CONTINUOUS CRITERION
MIDNEST PROJECT (Sumser Group)

Mashburni time through trial 39 .50 - .5 22 %
Tidal Adr . Al .
Two-Hands’ trisl 6 ' 3 W54 a2 %
, Maghburn: time through trial 395 - 50
‘Tidal Air/Body Surface .38
Tpo-ﬂu;h trial 6 , 7o 56 012 34
Naghburn: time through trial 9 +50 :
Tidel Alr ) . 4l
Two-Hand: trial 6 2 ST a2, W%
Mashburn: time through trial 3 050
Tidal Afr- WAL
Eye-Hand: Pattern D .33
’
A
: L
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1. Spring Group, Four-fold criterion: from .52 (Mashburn Test,
time through trial 39, Eye-Hand Coordination Test, Psttern D)
to .57 (Teble 39).

2. BSpriang Crown, Three-fold criterion: from .58 (Mashburn Test
time through trial 39, Eye-Hsnd Coordination Test, Pattern D)
to .60 (Table 39).

3. Sumnar-Group, Four-fold criterion: from .61 (Two-Hand Coordin-
ation Test, trial 6, Sye-Hand Coordination Test, Pattern A) %o
.64 (Table 140). |

4. Summer Croup, Three-fold criterion: from .56 {Mashburn Test,
time through trial 39, Tidal Alr) to .57 (Table 40).

Interpretation of these results must te guarded, in view of the
small number of cases involved. On a larger end more atable population
a nore detailed determination of optimum hatteries would be of interest,
Other continusus composite criteria might be developed from the same oril-
teria, for example, which would yleld higker correlations with the pre-
dictors, slthongh final seleotion of a criterion must be decided on. bases
other than the sizea of its correlations witi predictors.

The dats, nowever, suggest that iest Lstteries can be set up which
will yleld relatively high correlations with criteris representing wer-
ious gspects of flipht merformance.

SUMHARTY.
Relisbility of Predictor Tegts
Phyaiological Tegts. On the basis of the two independent samples
for which data were svailable, the three physioclogical varlables Body.
Surface, Vital Capacity, and Vital Capacity/Body Surface yielded the

highest relisbilities of the several predictor variables, the reliebility
coefficients ranging from .76 to .94,

Pgvchomotor Testa. The reliabilitiez of the psychomotor tests were
somewhat lower, elthouzh scores rrom the Two-Hand Coordination Teet end
the Mashburn Serial Reaction Teat wielded reliability coafficients of .74
or greater on two ocut of the three independent samples on which data were
availsble. Among the psychomotor tests those scores based on the work
sample of maximum length, or on mearn messuves, were the most reliable.
The reliability of the Link Treiner scorss proved unsetisfactery.

Papar-and-Pencil Tegts.. Of the peper-and-pencil tests, only the
reliability of the Biographical Inventory wes determined on the basls of

sampieg involved in ithis lnvestigztion. Mo anequlvocel conclusions on
the basls of data presented can be drewn cince the coefficlients vary from
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.60 on & semple in which test and rciest were sepsrated by an interval
of three months, to .94 on & sample in which test amd retest were sepa-

. rated by an interval of four hours. While certaln items msy bave been .
recalled after the shorter interval, the fact that during the longer
interval of three months the subjecta engaged in flight training mey have
80 altered their interests and personal histories as to render the coef-
ficlents in the neighbdirhoed of .60 too low,

None of the predictors on which data were available over all four
sarples predicted Pass~Fail, Time for Stage A, and Total Time consistently
on all samples, and in generel the coefficients were not high. The best
prediction, in terms of more than one sample, was between the Two-Hand
Coordination Teat and Time for Stspge A, and between the Mashburn Test and
Time for Stage A. Thls relationshlp was evident for the two Midwest sam-
ples only, however,

The correlatibtns betwsan the predictors end the Purdue Rating Scale
measures, while being in the expected direction, were in genersl low, and
. no consiatent trends over the three samples on which data ware avallable
were evident.

¥hile in most cases the coefficlents were in the expected direction
in regard to sign, the correlations hetwesen the predictors and the oeas-
ures derived from the Ohic State Flight Inventory and from the photographic
records showed few meaningful trends. However, measures on the Two-~Hand
Coordination Test, the Mashburn Serinl Reaction Test, and the Test of
Mechanical Gonprehznaion appeared to show tha most promiaea

Criteris

. The various criteria, as measuros of flight profioioncy,61 were in
general positively relatsd, slthough the coefficients were not high ex-
cept when two variations of the seme orlterion measurs were conaldered.
The higheat ocorrelations among independent criteria were between the
ascores on the Ohic State Flight Inventory and scores derived from the
photographic Tecords,

Two types of compoaite criteris were set up, the three-fold compoeite
" and the four-fold compoeite., The three-fold composite critarion included
Total Time, the Purdue Rating Scale, and the Ohic State Flight Inventory.
The four-fold composita incIuded the foregoing oriteria with the addition
of measures derived from the photographio reccords.

618artain of the‘éorrelation coefficients, howq?er, were negative in
sign due to the faet that in terms of some of the measures a low score de-
noted proficlency while in terms of others a high score dencted proficlency.
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There were two variations of each of the sbove criteria, the dichote

omous composite and the contimuous composite, In the dichotomous -composite
cut-off points in terms of sach measure in the composlte were established
and the criterion measures wers expressed in terms of Pass-Fail. In both
the three~fold and four-fold contimpous composite eriteria scoree were
distributed along a continuum,

On the basis of relationships with both dichotomous and contimuous
composites, the psychomotor tests, in gensral, predicted the composite
oriteris most effiociently. The Mashburn Test showed the highest relation-
ships with the dichotomous composite, while the Mashiwurn Test and Pattern
D of the Eye-Hand Coordination Test ylelded the highest correlaticns with
the continuous composite. Following the paychomotor tests, the Test of
Mechanical Comprehension is probebly next in rank of efficlenocy as a pre-
dictor in terms of either dichotomous or continuous composites, with the
physlologicel messures and the Tnterview being less efficient. The Bio-
graphical Inventory, the Otis, and the Personal History Inventory showed
little or no correlation with sither composite eriteria,

In view of their reliabilitiea, their predictor-criteria correlations,
and their interrelationships the following variables were ‘selected for in-
clusion in a number of predictor batterles: the Two-Hand Coordination
Teat (score on trial 6 and mean score), the Mashburn Serial Rsaction Test
(time through trial 39), the Eye-Hand Coordination Test (Patterns A, B,
and D), and the Test of Meahanical Comprebsnsion, Tidal Alr was alao
included in one battery to determine the contributlion of a physieological

variable. Not all of the tests were included in every battery,
The multiple correlation coefficients computed against the dichotomous

composite were spuricusly high due to the fact that biserial coefficients
were employed in determining predictor-criterion correlations, while Pearson
coefficients were used in computing the intercorrelations between predic-
tors. However, against the continuous composite the multiple correlations
between batteries end criterie ranged in gemersl between .50 and .60,
Purther analysis indicated that in gensral the multiple correlatlion was
practically meximized after the best two measures hed been coubined. In
many cases the. predictive value of the battery was 1ittle better than the
predictive value of the best single test in the battery.

Interpretation of these results must be guarded in view of the small
mmber of cases involved. Certainly e detalled determination of "the most
satisfactory batteries on e larger and more stable population would be of
value, ‘
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AFTENDIX A

INTERCORRELATIONS AMONG PREDICTORS
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1.
2.
3.
4o
5.
6.
7.
B.
9.
10.
11,

13,
14,
15.
5.
17.
13,
19.

-89-

_TABLE 41

INTERCORRELATIONS OF PHYSIOLOCICAL MEASORES

BOSTON PHOJECT (Fall Group
(N = 85) o

Yarjsble

Vital Capacity (VC)

Tidal Air (TA)

Tidal Air/Body Surface (TA/BS)

Vital Capacity/Body Surface (VC/BS)
Pulse Rate (lying)

Systolic Blcod Pressure (lying)
Diestolic Blood Pressure {lying)
Smaliest Pulse Pressure

Tine to Smallest Pulse Pressure

Systolic Blood Pressure, initiel change
Systolic Blood Pressure, maximum change
Systolic Blood Presaure, time to max., chsnge
Diestolic Bloud Pressure, initlal change
Diastolic Blood Pressura, maximum change

-Diastolic Blood Pressurs, time to nax. change

Pulse Réte, initisl change
Pulge Rate, maximum chsnge
Pulse Rate, timec to max, change
Haxiwum Pulss Hate

Pulse Pressure, msimum change

Meap
506742
727.9
387.3
293.5
68.9
121.7
73.1
18.9
9.7
6.1
1504
9.1
11.2
18,7
8.5
19,6
24,7
6.2
93.8
30,0

Sigse
622.4

214.8
111.0

3241

9.5
10.8
8.4
2.5

6.8

8.4
8.4
6.5
7.2
6ok
6.6
3.0
7.6
5.7
11.4
10.2
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TABLE 42

IRTERCORKELATIORS OF SPIROMETRIC MEASURES
BOSTON PROJECT (Fall Qroup}
(8 5 109

B3 b ¥ - Yo/Bs A/

_Body Surface (BS — .15 236 =210
Tidal &ir (TA) . o 213 .07
Vital Capacity (VC) -— .83
vC/BS | -
A48

TABLE 43

INTERCORRELATIONS OF SrIRCMETRIC MEASURES
BOSTON PROJECT {Zpring Group)
{k = )

B . Ih e yo/e
Body Surface (BB} - 229 A +05
Tidal Air (TA) \ . - 218 .07
Vital Capacity (VC) < 090
ve/ps —
TA/BS

~o07
.98
05
<01

' ket

IA/BS
12
.98
212
.08
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18PLE 44,

IRTTRCORHELATIONS C¥ SELECTVD PAVSIOLOGICAL MEASUKES

WYIDREST PROJEAT (Spring

Body Surface (BS) —
Vital Capacity (VC)
Tidel Alr {T4)

TA/BS

ve/Bs

Pulse Rate (1ying) (PR)

N o 50

TABLE 45

rotp)

}

T8/85

.29
o3
97

/B8

02
'73

.05

.05

INTERCORRELATIONS OF SFLECTED PHYSIQLOGICAL MEASURES
MIDATST PROJECT {Summer Group)

23

Body Surface {BS) s
Vital Capacity (VC)
Tidal Air (Tk)

TA/B3

vC/BS

Pulse Rate {lying) (PR)

(R = 43)
1] A
_039 17

— 223

aE§  ye/es
.04 .05
.20 .93
99 A9

- .21

=22
-4s13
.23
27
02

A
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INTERCORRELATIONS Ui PAPER=-AND-PENCIL TESTS
- BOSTOR FROJECY (Fall Group) -
{# ~» 100}

BcI:. B'.Io BGI: B\'!I\?

+ 1A 184 o 1FA+B + 1E A+B MG,  Otle

B.I s 184 - 93 .89 88 .33
B-Io + lx‘-a - - ' (81 091 . 035
Ban 3 1’ A+B ' Lt 0947 629

B.I. + 1% AsB ' » .35

Teat of Mechani- .
oal Comprehension ‘ -

Otis Test
%Biographical Invent dry

/- TaBLE 81

" INTERCORRELATIORS OF PAPER~AND-PERCIL TESTS
BOSTON PEOJEbT (Ssu-!.ng Group)

BnIp BQI-} BOIQ BI)IO
21 A +1A 21 AB + 1% A«B MC,

cu“
16

.16

. o7

A9

Otis

B,I.* + 1% A C . -93 TT -85 039
B.I. + 154 _ - o73 K- o34
B.I., + 1% A+B - .80 W43
B.I, + 1% A+B - oh3

Test of Meohani-
cal Comprehension -

Otis Test
*Biographical Inventory
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CORRELATIONS BETWEER PAPER-AND-PENCIL TESTS AND PHYSIOLOGICAL MEASURES
- NIDWEST PROJECT (Summer Group) .
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