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2101 Constitution Avenus, Washington, D. C. L
Division of Anthropology and Psychology . _
: - %
Committes on Selection and Tralning of Airoraft Fllots 3 ?’
‘ Cud
Dr. Dean R, Brizhall October 31, 1946 E;)
Aeaistant to the Administrator O
- for Ressarch ey
Civil Aeronautics Administration i
Room 3895, Commerce Bullding ;;}7
FWashington 25, D, C, , : EE"
Dear Dr. Brimhall: *f
. A
Attached isc a report entitled Higtory and Developpent of the Diog T
, submitted by the Committee on Selection and Training of Alre -
Pilote with the recommendation that it be included in the serles of Teclnical 5,
Reports of the Division of Research, Civil Aeronsutics Administration. : *jé;
The report desoribes not only an important practical contribution to the “:‘
seleation of student pilots, but represents a significant development in the = .7~
application of a generally neglected psychological techmlique in the predic‘him:;,_%
of work proficlency. There have been significant studies involving the use of ~ ¢
biographical data in predicting the success of salesmen. The use of the same T
method in relation to aviation 1s en important comtribution te psychologlcal g
methodology ss well as to pilot selection. ;
The series of studies described in the report represents not only a con- fﬁ:
tribution to civil aviation, but helped to lay the ground-work of the cadst
selection program of the United States Navy, There 1s here amother instanoce %
of the usefulness to the war effort and to other branches of the government N
of researoh supported by the Civil Aeronautics Admlnistratlion. 1{
Cordially youra, f ‘

L~

Morris S, Viteles, Chalrman

' Committes on Selsctlion and

MSVirm Training of Airoraft Pllots
National Research Coureil
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EDITORIAL FOREWORD

The original development of the Blographical Inventory was begun
in 1940 as one of the first projects of the Committee on Seleotion amd’
Training of Alrcraft Pllots. Moreover, the development of the Biograph~
ical Inventory, together with other work conduoted under the auspices of
the Committies, in partloular that under the direction of Dr. H, N, Jolm-
son,l Tulane University, represents oms of the first intensive sfforts
to determine expsrimentally the value of blographical data in predicting
success in flying. In this comnection the Biographical Inventory repre-
sents an important contribution of the Committes to the selecticn program

of the Naval Air Forces. The version of the Biographiecal Inventory finally

adopted for use in the Raval Avistion Cadet Selection program was based on
nodifications and revisions of tha original inventory, and was developed
through the c¢loze cooperation of Committee persomnel and the staff of the
Paychology Branch, Division of Aviation Medicine, Bureau of Medicine and
Surgery, Unlited Stafes Ravy. The luventory was also made gvailable to the
AAF in connecticn with the development of a selection battery by the Psy-
chology Branch, Office of the Alr Surgeon. In addition, it has been em-
ployed in a numbor of research studies sponsored by the Committee, as well
es in the extensive CAA Netionasl Testlng Program, administered by the Com-
mittee on Seleciion and Training of Alreraft Pilots, by means of which
applicants were selected for flight training by the CAA War Training Serv-
iece,

The origipel development of the Biographicel Inventory, and subse-
quent modifications Yn cooperation with the Revy, were carried out at

Purdue University, under the direction of E, L, Kelly, who, together with -

D. R. Brichall, Assistant to the Adsinistrator for Research, Civil Aero-
nautice Adminlistratlon, very early became lnterested in the posaibilities
of using blographical data to predict flight performence. The pressnt re-
port was prepared by the Editorial Staff of the Committee on Selsction and
Training of Alrcraft Pilots, in particular by . 5. Ewart. Acknowledgment
should bs made to Commodors J, C. Adams for his cooperation in

available datn on the use of the Biographlcal Inventory in the Faval Avia-
tion Cadet Selsction nrogram, and to Lt, H. J, Older, and Lt. (jg) J. B.
Carroll for their assistance in the preparation of the section of this
report concerning the employment of the inventory in the United States

Ravy.

1Johnaon, £. M., ot al. Mwmmma—

traluing.  Mashington, Do C.c Oht Tireon Troiomsent Division, Report
No., 32, Auvguet 1944,
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SUMMARY

In the development of the Blographical Inventory an attempt was made
to provide for the czollection of a wide variety of blographlosl and per-
sonality data, in order that the value of an extensive sample of such in-
formation in predicting various aspects of flight proficlency could be
determined, The firat experimental questionnaire consisted of 360 bio-
graphicel and attitude items, 25, items of the type found in personality
inventories, 205 worde or phrases descriptive of personal characteristles
of the respondent who was to check those applicable to himself, and the
400 items in the Strong Interest Blank for Men (Form M). On the basis
of criterion groups composed of "safe" and "unsafe® civilisn pilots, end
¥"oood® and "poor" student pilots in the Civilian Pllot Tralning program
two sets of item weights were developed for the items 1n this prel
questiomnaire, "J? welghts designed to predict "safe” and "unsafe" civilian
licensed pllota, and "S* welghts, predictive of success in the Civilian Pi-
lot Training prograam.

Both sets of welghts differentiated the criterion groups on which
they were based, aslthough validation of the "J" weights on an independ-
ent group of civilian private pilots was not possible, The "J" weights
did not predict success in the CPT progras, The "S" weights were applied
to independent samples and yielded a mumber of relatively high oriterion
correlations, particularly when correlated against the "skill" factor on
the Purdue Scale for Rating Fllot Competency. , .

Following a number of revimicna, the final version of the question~-
neire, designated the “Blographical Inventory" for use Iln the U. 8, Navy,
was comprised of 105 blographical and attitude items, and 45 personality
items. Results of various studles in which the inventory has been used
are dlscussed in this report, particularly with reference to findings
bearing uper the reliabllity and validlity of the instrument, and upon the
correlations of the inventory with other testa. Although measures of the
reliability of the inatrument which have been obtained vary considerably,
it 1e concluded that the relisbility of the inventory is sufficiently high
to render it serviceable for field uae. )

Ir regard to validity of the instrument, in most of the studles con-
ducted under the auspices of the Committee on Selectiorn and Training of
Alreraft Pilots, the correlations between the Biographical Inventory and
criterion messures of flight performence have not besn high, belng, in gen-
eral, slightly lower than the critericn correlatlons of the Test of Eechan-
ical Comprehension, end on the basis of very limlted data, somewhat lower
then the criterion correlations of certain psychomotor tests. In these
studies correlations of all teste with the eriterion undoubtedly have been
markedly attenuated by the lack of rellablility in criterion measureg of
flight proficiency.

However, although in much of the above resesrch the Blographical Ip-
ventory has not predicted measures of success in flight training to a
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marked degree, the utiliiy of {be Biographical Inventory in the Navy pro-
gram indicates that the instrument has merit for use 1n the selection of
applicants for flight training, paerticularly when used as &n element of

a test battery ln a large scale selectior progras. In this commection,
the low correlations between the inventory and tests of mentsl ability
indicated in nearly all studliea are of significance, It is suggested
that, in future research, attention be glven to determining the effective-
nesa of the Blographlcal Inventory in predleting those aspecte of flight
proficiency assoclated with uee of judgment and observance of safety pre-
cautions.



.“Et“ .

THE HISTORY ARD DEVELOPMENT OF THE BIOGRAPEICAL IRVENTORY

INTRODDCTICH

In evaluating suitability for flight treining it hag long besn the
custom of flight surgzcons to conszider informetion regarding the personal
history, background, asnd interests of =zpplicants, in addition to the re-~
sults of the physical examination. HEowever, this type of evaluatlon was
not supported to any merked exteni by experimontal atudlec designed to de-
termine on factual grounds the relatlonship between aspects of personal
make-up and ultimate success in e¢ither civilisn or military flying.

This wlcde ugse of the blographios)l approach suggested the desirabllity s

of experimental evaluation of biogrsphical items in predicting success or
failure a3 a pllot. The possible usefulnese of such studies was also supg-
gested by evidencs concerning relatlomshipa betwoen blographical items ard
Job succeas obtalned, for e:amgle, in investigations involving the gelecllcn
of saleal ard other perionnal ¥oreover, it seemed deairable that =uch
studles be centered orn the use of paper-and-pancil instruments in obiairizg
personal history information both because of the utllity of such imstrupmnis
in collecting standardized information from a large number of cases under
controlled condltions and because of the economy of sdministration of such
instriments.

' As a result, in 1940, under the sponsorship of the Fational Research
Council Committee on Sslsction and Training of Alrcraft Plloie, a project
was undertaken st Purdus Ualiversity, under the divection of E, L. Felly, for
the development of a qugationnaire to ba used in the predicticn of pillist iro-
ficienoy.3 The polnt of view in terms of which this Investigatler wez lumisu-
lsted was that marked differences in flying habits, evlden?y azmang groups of
pillots all of whom were sufficiently it to bave pessed rigld physicel ezin-
inations, and sufficliently skiliful tc have pussed rigld fllght tesiz, were
related to differeances 1n personality maks-vp which'could Yo determined

e emar

1Conaiderahle work in the eelsction of salesmen had been carried on by
the Life Insurance Ssles Rosearch Bureaun. See: Kurtzs, A, ¥. Recent ra-
search In the gelection of life insursnco salesmen, J 1, Paychol., 1947,
25, 11-17.

2The usefulness of blographical and personal data taken from sppliice-
tion blanks in predicting success on the Job is discussed ins Vitoles, ¥, 5,

Incuptrigl Psychology, Xew York: W. W, Nortonm & Co., Inec,, 1932, pp. 179-135,

*Concurrently with this inventligation, research in the sume grem ups alwo
undertaken by H., M. Johnaon a% Tulane University, under the suspilcez of the
Committee on Selecticn and Trainlng of Rircraft Pilots., ReTerence ts Ths re-
sults of this investigation was made in later revislons of the Bi;gr&phical
Inventory. Saea Johnaon, H, M, Op_the actual and votegtlsl velue of bic-
xrachlios stion ea o seane of oredictirg pnocess lu_repansyticel iralin-
ggg Waahington, D. Ga: CAA Alrmen Developseut Divisiom, Rejort Mo, 32,
August 1944,
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through va2e of 8 Dlog ﬂr)h cal ol pernonel hizlory auaetionnaira In the

develincpront o, t'o quesitoroal v, suhseguently eallsd the "Riographical
nrfnta“y, at?rﬂgu o8 med to provids £21v the ¢nllactlor of a wide

va -iaty ol biagianhic1l and peiscrality data in order that the valus of en
artenaive gam:ls of puch laformaticn in predicting various sspects of flight
prafictency eould be deteormired, The inventory was originally designed to
pradict pilot judgment and other olemeunts of pllot safety. Thia polnt of

wioy wes subzeguently modified to include predletion of general pilet com- -

. [ teney in terms of success in flight tralring which entalled considerably

e pere exphesls on Shose especte of flight proficlency ldentifled with "skill.”

S
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DEVETOPHUT OF THAE ORIGINAL “INVENTORY

Tn order o determine the range cf material covered by other investiga-
tors wnd the rarious types of iteas enployed, e survey was made of cother
hlographical and personasl data lustruments previously developed. Among the
Instruments included in the survey wore the Woodworth Personal Dste Sheet,
tr Thurstone Personality Scheduls, the Berareuter Personelity Inventory,
the Styong Vocationel Interest 3lank, 5 the Humm-Wadsworth Temperament

Scsle,d the inventories omployed by the Life Insurence Sales Research Bur-
= ean,7 sud the peraonal de’a shest employed by E, L, Kelly in his study of
zaritel compatibi lity.

Blogrgoblenl gnd Attityde Items. On the basls of ihla survey, and as
& resvlt of exiended corfercnces of the staff of the Purdus project, indlud-

ing discussicns wilh £light instructors, a list of approximately 360 blo-
ceephicel and sttitude 1tems wap developed. Many of the ltems developed as
& result of confererces with £1ight inatructors represented the "hunches" of
tho flying fraternity as tc psrsonal attributes commonly possesssd by good
or poor pllots. In general, thoee itemsz were of tbe type thal could be an-
swared ty indlcating which of several alternatives applied, although two
gsactions of the inventory ineluded ztatements, the degree of agreement or
dlspgreement with @hich was to be indieated in terms of a five-point scale
from "atrongly agree" to "strongly disagree.”

: bgelly, E. L. The . X ' fag

: to pilot coumpetency. Washington, N, C.: ﬁation&l Reeearch Council Divi-
sion of Anthropology and Paychology, September, 1940, (Progreusl‘eport)
The demeription of early work op the Bicgrephical Inveniory at Purdus Uni-
vereity has been takem largsly from this report.

5Tho preceding teats gre described 1ns Jarrett, I, E,, and Schnook,
; gl teste PR 1o gults. New York: BHarper & -

Brothara, 1933;
6?ub11ahed by the Fum-~Wadsworih Farsonnel Servica, Los Apgeles, Calif.
T5ee: Eurts, A. F. 0Op, eit.

8Kelly, E. L. Haritel compatibility as related to personality traits
Y of husbends and wives. J. sog, Fgyohol., 1941, 13, 193-198,
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The items in thls imveniory were grouped under 6 categories or sec- i
tions as follows: 4t
iy

l. "Purents and Childhood,” including éducational history and Inter- j%;

ests, R 4

2. PPresent Status," comprising ianformation on maritel status, econ- ‘ﬁﬁ

omlc status, gesneral accident history, occupation end job history .

ard attitudes, soclal activities end interosts and hobbiles, incluﬂn
ing athletic interests end athletic proficiency.

3. '"Your Health," including information on how the subject felt in i
regard to matters concerning his hsalth, LT
4. "Your Attltudes," comprieing primsrily items dealing with gonersl- -
ized attitudes regarding flying and other aspacts af pilot’ behav- T
ior, o
5. "Your Training and Preseant Pilot Ststus," comprieing Inforuation E
on flight experience; certificates or ratings held, histery of .
aircraft accidente, other interests and hobbies portalning to fiy- oE

ing, etc. . P

. T

6. "Tour Views Abcut Fiying =a¢ How It Showld be Regulated,® cumpris~ - - %

ing items dealing with etiitudes towerd epecific isstee releted to i
flying {in dlstinction to ths gsaerslized attitudes with mhich g

Section 4, above, war concerned). . ¥

Theze items were prsegonted in a folder snrtitled "L Research on Pilot L
Jelection - Background, Intsereste, 2%iitudez.” Also inecluded in thls folder i
were 205 worde, or two- or thres-mord phraszee, which wers doscriptive of -7
personal characteristice, such es “hccurzte,” "Admits mlegtakes," "Impul- E
sive,” etc. The subjects were dirschcd to "go through the ilst and put a ji
check to the left of those words which you bal'ove best dascribe yourself, 1?
that 1s, how you think and act in most situstlons.® s
-1

PPerponality” ftemz. In additica t5 ths Liographical and attituds ﬁ%
items, 25/ items of the type Foumd ia "perecnmilty® inventorlel were - 2
developed. In developicg thess itenz i ses evdemvored to cover tha argss Fe

sampled by a aumber of other z2lmilar quoetiszaiziros s8 well a3 to include =
items considered pertinent to ihe predicliorn of sucress in flylag. It wae o
toward the development of itess of tals “ype that discussions with flight )
instructors and other flyirg perscunsl werc primerily devoted. In acdition, o
the endeavor was made, whkenever possible, to phraze the items indiractly, o
?:€-, instead of asking "Do you have sralls when you sluply can't work ef-
fectively?®, the item wae phrassd "Do murt people hsve spells: when thqy
-simply can't work effectively?™, Thecs 254 itecwmz wers presented in & sepa- L
rate folder entitled "Au Analyzis of the Nurmel Perronelity,.® x

In addéition to the blogrephleal ltews sud "An Anelvsis of tha Norral
Personality,” the Strong Voustiopsl Inboos ‘Tﬁ Mzak for Nen (Form X,  also
was used in thia ziudy., e Jbrong Ings i sy eontednsd A00 iftons,
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TEVEIOPEENT (F ORIGINAL SCORING EKEYS

Selection of Criterlon Grovps: 76 and "Poor? Licenged Filotp. As
noted previously, the origlnsl purpose of this estigation at Purdus Uni-
versity was to determine, through replies made to biographical amd personal
data questions, certain factors which differentieted "good®™ and "poor® pilots
2ll of whor had learned to {1y oskillfully enough to pass the rather rigid
£f1light testis administered by the Civil Asropautice Authorlty. More specif-
ically, the purpose was to determine those items to which groups of “good®
and "poor" pllots gave differentiel responses. One approsch to the problea
of metting up eriterion groups of "good™ and "poor" pilots (or more properly
"aafe’ and "accident promo? pilots) might heve been through the examination
of accident records. Thie procedure, however, did not seem advisable 1n as
much as 1t would have proved extremely difficult to take into account the
influenca of ertranecue {ectors such as mmber of hours flown, types of
flighte meds; plenes usecd, terrain over which the flights were conducted,
provalont westher condiilons, etec. Alsc lmportant was the generally recog-
rized fact that many poor or unsafe pilots have not yet had thelr first ac-
cident. Therofors, 1t secped prefsrable to ldentify good and poor licensed
pllots on the basls of Judgments concerning their flying hablits made by re-
spcnzibla alirport operators.

els a "

L

Te tids snd epch of the 500 operstors uader ccntract to the CAA in con-
nection with the Clvilfa: Pilot Treining progran were sontactad through the
CPT directo-s st the varlous schools, apd asked to submlt the names of two
peirs of mele licsased pillots. It was requested that the members of each
pair be roughly compzrehle in terms of age, type of certificate held, and
punher of hours loggwxi, bul diflering in their tendency to take unnocessary
flying risks %o the extant that ths operator would ba willing 1o rent a
plana to one mamber of tke palr bud not to tae other, The operators were
cautiored to be influenced Ly this consideration only and %o disregard
other characteristics of the individuals, such as their relative ability
to pay or thelr honssty in kasping eccurate account of the time flown.
Assuravce was glven thet o)) inforzaiion would be kapt completely confil-
dential.

Considerable difficuliy was exporieuced in securing this cocoperation on
the part of the contracting operators, nndoubtedly due in part to the reluc-
tanca of many operators to brand » fellow pllot as "unsafe,” Eventually,
however, the names and addresses of 300 pairs of pilots were secured in
this manner. Each of ths §00 piictz was muiled o set of forms with a
personel letter and a printed deserlption of the nature of the reseerch.
{In order to evold the prohlem of informing certain men that they had been
selected as "poor" pillots, the purpose of the investigation was described
as the determination of charecteristic differences batween pilots and non-
piiots.) Although the pilots were not raguired to identify themselvss by
signing thelr naumee to the forme, the tests sent to ®good™ and "poor” pi-
lots, respectively, were keyed in an lnobtrusive manner, although the iden~
tity of individual pilote remained unknown. An addressed return postcard
was included with the tests by means of which the pilot could indicate that



he had completed £illing out the forms. Upon the return of this postoard,
one dollar was sent to each pilot who had cooperated.

Two hundred and eight of the 300 “good"™ pilote and 177 of the 300
®poor"pllots filled out the forms and returned them to the Purdus project.
Although a somewhat greater proportion of "good" pilots than “poor®" pilots

cooperated, the proportion of both groups replying was sufficlently large
to represent a usable sample. The 208 Ygood" or "safe" licensed pillots

to whom these reapomsible operators sald they would umhesitatingly remt
one of their planea wili bereafter be referred to as Criterion Group X,

The 177 "poor® or "unsafe" licsnsed pZlots to whom the same qperators would
not rent one of their own planns »ill be dealgnated as Criterion Group Y,

Selection of Criteriop Groups: "Geod” and "Poor® Student Pllots. As
the research prograr developed it seemed dsairasble alesn to investigate the
perscnality and background differences among a group of atudent pilots in
the CPT program who experlenced little difficulty in learning to fly when
compared with a group comprissd of svudent pllots who were extremely slow
learners, or who had "washed cut" during the training program, 1In order to
implement this extension of the ressarch the CFT directors in 130 institu-
tions were sent a supply of taat forms. These CGFT directors were asked to

cocperate by complying with the following requests:

1. Each director wasz asked to contact the flight instructors at the
locel CPT operation, &and to obtain from each instructor the name
of the bast and the poorest of his 10 flight students, (These
instructors were alpo eaied to rate the etudents so indicated on
the Purdue Scele for Rating Pilot Competency.)?

2. FBach dlrector was further renuested to call the selected students
into his office in order that the research forms could be filled
out by the best and poorect students of each instructor. The
forms were to be raturned to ths Purdue Ressarch Foundation.

Only about cne-third of ths 130 ipatituilorns whose cooperation wes re-
quested complied, %0 of the 400 pairs of forms sent out being returned in
usable condition. Ths 0 student pllets, considered by their respective
jonatructors as the bemt of ths 10 taught by them, were designated as Cri-
terion Group £ The 90 student pilets, consideved by their respective
instructors ae the poorast of thelr 10 students, ware designated Criterion

Group B.

Construction of Scoring Kays; ".J" Wejchts. On the basis of the re-
plies to items in the gquestiomnnairss by members of Criterion Groups X and

Y {("pafe" and "unsafe” lic:nsed pilote)}, welghts were assigned to iteme in
the questiomisrires. ¥eights ranging from -4 to ¢4 were assigned, the mag-
nitude of the weisht for a piven item depending upon tha diffarenca between

L=

————a. ——a

e—

®gelly, 7.1  The develomment of "A Scale for Famting Pilot Competency

Washington, ' . ¢ 0[3A Divislon of Reseerch, Report No. 18, July 1943.
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the proportlons of nuo critsrac, groves responding 4o an iten lu a speei-

fied rmanner. The zigv of the wel; . was goanidered jwsitive if the ra-

sponse in guestion wos oowra Sypleal ~f ihe "safe® grovg, und negutiva iF

the respsnse waep pore hLypical of i Toasalo" group.  The method of detar-
& Wy - g £

mining the item welipgkis wes thet used 5y L. K. Strong, J4r. in assigning

waights to the Strong Vocatinnel I-btcrazt Blank.l0

Approximately 48 per cen® of +uieg 1000 dtems in the three questionneirea
wore woighted on the busia of tbhis arnzlysic in terms of the X and ¥ criter-
ion groups. In as much ag tiae92 ool weriun groups comprisad, respactively,
"pafe” and ‘tunsafe” licaized pliots who procimably diffeved primarily in
the amount of judgmeat exercised zul Ifn terms of relsaled factors baaring
on the manner ln which tasy piloted s plane, b3 sccring weights derived
from the analyels of tae X snd ¥ ¢riturion groupa weres tantatively desig-
nated "J" weights, v+ poesiliy predicolva of the jfudgment which a pilot
shows in his flying bekavisr.

Conmtruction of Scoriog Kevs: 9" Weiphts. In aaditdon to the PJ"
welghts, item weights for the various iteme in the questicnnelres were also
determined on the basis of responses of membsrs of Criterion Groups A and
B ("best" and "pooresi® student pilots of 90 fiight instructors), follow-
ing the same statistical procedures as were employed in the dstermination
of the "J" weighta. Approximately 42 per cent of the 1000 items showed
differential responees between the A and B critsrion greups of sufficient
pagnitude to be aasigned scoriog weights. These weights were tentetively
designated as "3" weights, as poassibly precictive of skill in learning to
fly. Although factors of judgment sand amotional stability may be consldered
by flight instructors in evaluating a student pllot's progress in the CPT
course, this designation was made ¢n the basis of evidence fiom an analysis
of the Purdue Scale for Rating Filot Competency (a criterion instrument
which comprised a li-item rating ecale for use by flight imstructors} which
indicated that elements of performance prinarlly assoclated with skill were

the major considerations of flight instructors in making such evaluation,

VALIDATION OF ORIGINAL INSTRUMENT -

Independent Validation Group. In order to determine the walidity of

the scoring weights it was necessary to have tho forms filled ocut by'a group

of pilote other than those making up the criterion groups, end to secure for
this new validation group certain external criteria of flight profieciency.
To this end the forms were acministered to the eatire group of student pi=
lots in the Civilian Pilot Training program at Purdue University, the Uni-
versity of Michigan, and to a random sample of about 30 students from
Indiana University and Ohio State Mniversity, This group, comprised of 88

lOStrong, E. K. onal interests of mor popen. otanford Tal-
versity, California: Stanford University Press, 1945, p. 612,
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student pilots, was designated Group C. Criterion data on each of thess F o

astudent pilots were obtained in terms of ratings by their flight instruc-
tors on the Purdue Scale for Rating Pilot Compatency.

£ . At the time of scoring the forme
for Group G, both "5" and "J" keys were divided in such 2 way as to secure
two scoree for sach key, one based on the odd mmbered litems and one on the
even numbered items. By this means an estimate of the reliabilitlies of the
scoring keys could be obtained. For this group the correlations between
sunmed scores for odd and even items were ,72 for the “S" scores and .68
for the ®J" weights, FHhen corrected by the Spearman<Brown prophecy form~-
wla, the estimated relisbilities for the complete forms were .84 and .81
for the "S" and "J" weights, respectively. Although not as high as might
be desired, it was considered that the weights ylelded an acceptable degrae
of reliability, particularly in as much as the "C" group represented ety
dent pilots sampled near the end of the tralnlng program and who were,
therefore, more homcgeneous then an unselected sample could have bean ex~
pected to be, 1In view of this fact it was felt that application of the
tests to more heterogansous groups would result in even bigher rellsbility
coefficients, :

much a8 the "J" woights were derivad in tarms of Griterion Groups Xand Y
it nmight be expected that the "J" weight acorss of membere of these two
respaective groupas of "safe" and "unsafe’ licensed pilots would be sig-
nificantly different. That this was the case is indicated by the fact
that the mean score for Group X wes 44.9; the mezn score for Group ¥,

-4 s2s The critical ratlo of the difference of these mean scores was

13.4, indicating that the difference was highly significant. The "S"
wolights likewiae differentiated betwsen the Criterion Groups A and B on
which they were derived, the mean of the A group being 163.6, and of the
B group 41.0. The differencs of 122.6 butween these means yislded a crit~
ical ratio of 18.7, indicating that the difference was highly significant.,
It i8 of some intsrest to note that the ovorlep between the A and B groups
was considerably lese than the overla; between the X and Y groupanll

ation :81zhts 2 : The crucial test of the
validity of an inatrument is reprosanted by the application of item welghts
to alien samples, i.e., to esamplea other than the one in terms of which the
waights were derived. As a prelininary step the "J" welghts were used in
Acoring the test instruments filled out by Groups 4 and B, and the amount
of overlapping between these groups which were widely separated 1n terms of
their instructor's judgments of {light proficlency, wes determined, as well
as the biserisl coefficient of correlation betwseen the 'scores and the tails

llAlthough these Iigures do not repressnt validity coefficlents and
should not be interpreted as such, it may be of some interest to note that
the bieerial correlation ccefticient batween the PJ" scores and the X and
Y distributions was .71, and that ths biserlal coefficient corrected for
widespread categories between tha "S" .scores end the A end B distribution

was .84,
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of the eriterion dlstribution,12 It was found that thers was a great deal
of overlapping betseen the dlatributlons, the difference between mesns be-
ing only 13.8, which yielded & critical ratlio of 2.2 which was below accept-
able levels of gignificance. The corrected biserial coefficlent of correls-
tion was .23, ) )

Rhile the "J* welghtas failed to differentiate or to predict the A and
B groups, the ratings of these student pllots by thelr instructors on the
Purdue Scale for Reting Pilot Competenocy indicated that Groups A and B were
not markedly differentisted in terms of itsma In that scale referring to the
judgment and emotional facters presumably used by the operators in selection
of Groups X and Y, on the baais of which the "J" welghbta were derived. In
view of this faot, and in view of the faet that A-B, and X-Y groups could
be considered incomparable on g priorl grounds, this lack of differentle~
tion tetweer Groups A and B in terms of the "J" weights 1s not swurprising,

0 w5l and D0 Nelghis to Group . The cruclal test of
wr@ validity of the g weights and a further test of the validity of the
*J" weights ware afforded by application of these scoring keys to the test
instruments completed by Group C, which ccmprised the unselected semple of
88 CFT student pilots, The critsrion measurea available on these 88
student pilots were repraesented by ratlngs made by the flight instructors
of the members of the group on the Purdue Scale for Rating Filot Compe-
tency.

Ttem 14 of this scale rapressn%s an over-all ratirg, phrased as fol~
lowa: "In your oplnlon, considering pkill, emotional stability, Judgment,
etc., how good an 'all-arcund pilot' 13 he likely to become?®. The cor-
relations of the ®S" and the "J" waights, respectively, with ratings on
Iten 1/ were .45 ard =.09. While the correliation between the "J" welghts
and this criterion is for all practleal purposes negligible, 1t 1s of sig-
nificance that the correlstion between the "S" welghts and the over-all
rating is relatively high, In this connectlion the correlations betwean
the "S" gpd "J" weizhts and acch of the 14 itame on ths Purdue Scale are
of interest. These correlatlicns aire prasented in Table 1. Inspection of
this table indicates that the "“5" scores show correlation soefficlents of
40 or greater with Item 1, "Skill®; Item 5, "Fenl of Ship"; Item 7, "Ten-
senaga”;13 and Item 14, "Over-all Reting"; and relatively low but positive
cor;alationa with most of the remaining 1tama, The "J" weights, however,
show low correlations with al) itens on the Purdue Scale. Of soms lnter-
est, however, is the fact that the highest correlations (.26 and .23) are
with Items 9 and 12 which pertain tc "emoilonal stability," and " judgment,”
respectively which happsn tc be exactly the characteristics the "J® scale

12Tme correction for discontinuity of dilstribution was employedo See:
Peters, Charlee C., and Van Voorhis, Walter R.

their mathematicgl bases. New York: McGraw-Hill Book Company Inc,, 1940
Pp. 393-399%.

134 high rating on Item 7 indicated lack of muscular tension.

*
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TABLE 1 -3

CORRELATIONS BETWEEN "S™ AND *J® SCORES AND THE 14 ITEMS ;ff

OF THE PURDUE SCALE FOR RATING PILOT COMPETENCY -y

(88 CPT Students) "

ms" Sgores nJ" Scores )

1, Skill 40 «17 i

2. Control Handling »29 Y- § s

3. Plane Check-up o5 «18 e

4. Abllity to "caich on® 30 al e

5. Feel of Ship A =19 iy

6. Respect for Ship <27 .18 e

7 » Tenaﬁnﬁaa . 14-0 ol? r

8. Show off -.10 .10 g

9. Emotionasl Stability 23 026 b

10.. Cenfidence .09 200 L

11. Trying out New Thinga .19 .01 3

12, Judgment 11 - 23 ‘ R
13. Self Satisfaction e 29 .19
lzl-n Over-&ll Rﬁting &45 "-09

purported to measure. 'However, ewsminetion of Tabls 1 indicates that the
correlations with other itexs less directly ralsted to safety, such as "Skill,®
%Feal of Ship," aend "Abllity to *Catch om,)" were not markadly lower.

In addition to the corralations behweon *S" ard *J% waights end irndi- 4
vidual items on the Purdus {cale, of particular interest are the correla- .
tiona betwsen these welghting procedures =zud the conposite ratings of thres
aspects of pllot competancy as messursd by the scale, namely, ®Skiil,"
"Judgment,” and "Emotioasl Stebility."14 Ths score in terme of Factor I,

e UL e
;_;“};-:‘\4-\ [

nSkill;*® is obtainsd by adding ratings on Itzms 1, 4, 5, and 14, Factor o
II, "Judgment," is cbtaired by adding ratings on Iteus 3, 6, 8, 12, and ¥
13. Factor III, "Emotlonel Stability," is oblained by adding ratlngs on ¥
Itema 2, 7, 9, and 10. The correlationa betireen the "S" and "J" welighte &7
and each of these factors are presantad in Teble 2. ol

Examination of this teble iadicates that the "S" scores are pesitively W%
correlated with all three *Factors" or compocite ratings, but show the high- -5
est relationship with the combination of ratings designated aes measursments C
of the 95kill" compoment. Factor III, "Hmotional Stebility," correlates o
next highest, and Factor II, "Judgment," correletes lowest. The "J" ecores 5
show positive but low correlations with sll three of the fector scores. s
Granting the reliability of the "J" weights; a possaible explanation wculd -

lAThese three aspecta of pilot compstency, &s measured by the ratings
on the Purdue Scale,were lsolated Ly a factor sanalysis of that criterion ok
instrument, Felly, E. L., Op, cit. {Sea footnote 9 of this report.) i
' %
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COPRMLATII NS UF "8Y A3D JORES WITH FAGTORS I, I, AND IIX

Factor 1 tactor 11 Factor III

MOEAMIT Y oudgmont” FEmotiopal Stability”
S Scores YA .21 w33
J Scores X LA, +19

seem to be that the "J® weights pradict some element of flight proficiency
vot rzted {or at best not rellably reted) by the inatructors on the Purdue
Seple. It seems possitle that the rigidly controlled CPT program allowed
little opportunity for the stvdent pilots to display, or the inntructors
to Judze, the types of bohavior which differentiated tne X and Y criterion
group? on which the "J" welghts were based.

A more infermative picture of the predictive valus of the "5% welghts
thaun iz givem by the corrolaticn coefflcient is afforded by an examination
of ths scatter disgram in which the relationship between the "S® scores and
thas ratings of the subjeets in terus of Faclor I, "Skill," is presented,
Thia coottar disgram le preseanted in Figure 1, Examination of Figure 1
irdicntes that none of ths nina membars of Greup C who scored less then
40 in terms of the "S® weights wae given a rating by bhis {light instruc-
tor in terms of the "Skill" componert zoove 45, the average for the group
es a whole. Furthermore, & of thess 9 man received "Skill™ ratings of 35
or less, i.e., foll gns standesd daviation or wore balow the mean of the
G grcup in terms of their "Skill® retings.

PURDUE RATING SCALE
Low - okill Estings High

10-19 20-29 30-39 40-49 50-59 60-69 70-79

1 1

3
2 1

-4

1£0-199
160-179
140-~159
120-~139
100-119
£0-99 1
60-79
40-~59
20-39 1
0-19
=20- -1

W WO N

Total "S" Score
MM
[SESEST N RN AY--
| ol Wwilow D O

et

FIGURE 1

SCATTER DIAGRAM SHOWING RELATIONSHIP BETWEER TOTAL
ngn SCORES AHD RATINGS ON FACTOR 1, PSKILL"
(88 CPT Students)
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It should also be mentioned that further analysis indicated that the
*3" scores for the Personsl Data Sheet only, correlated .48 with the flight
instructor's "Skill" ratings, a vslus only .0l lowar than thp coefficient
for the total score from ell three forms. Five out of the six students
with a score below %5 on this form were found to rate in the lowest sixth
of the dlstribution of skill ratings. Although thes independent sample on
the basis of which the validetlon was made was not large, the rasults
acemed definitely promising. It was obssrved that the "5" scores corre-
lated with instructor's retinga on "Nkill" approximatelg es high gs scho-
lastic aptitude tests corrslsto with academic success,l

Aprlieation of the "S? Weiphts to Other CPT Samples. During the sum-
ner of 1940, two further tesie o¢f the iastrureats wero made. The forma
were admirnistered to the 50 subjects im elerentary CPT training at Purdue
University and criterion measuramsnts obtzinsd on the Purdue Scale from
each subject'a flight instructor. The correiastion between the "3" weight,
scores &od the instructor's ratinge wzs 58, In sidition, during the
summer sesslon the forms ware sdminlstered to 50 student pilota in the
elementery CPT cource at the University of Illinois, Ths flight profi-
clency of all 50 of these subjacis wes rsted by a single flight inetruc-
tor who had an oppcrtunity to obzerve or t {ly with sll of the student
pllots in the elementary course. Ths correletion bestween the "3" weight
scores and the ratinga of this insiructor was .41, It should be noted,
however, that in the above situntlons the tests ware adninistersd to the
subjecis after the initiation of flight training,

In the fall of 1940 ths test battery was edminisiorsd 4o all appli-
canta for the Clivitien Pilot Treloing prugmam 8t Purdus University. Tha
condltions of the administraticn of the batbary wers such that it sppsared
to the applicants that whether or not they wure sslocted for [lizht treln-
ing would depend, iu large wmsaaurz, on theilr zcores on the tests, Although
the number of applicants wes considersably larzer than the flight progran
could accommodute in actual fret the tost ceocroes wers mot uszed &t all
in selecting men for tralning. 1t was passibls, therafsre, to obizin et
reszults under conditions in which thes tests would be uwsed dn zetug) prac-
tice, and at the same time to oblala ¢ sacple relsatlvely wvnsslected in
terms of the tests for use In further investigation of the valldity of
the battery. .

At the completion of Fiight tredning “he "SY seuree of ihe 30 shuden’
pilots were correleted with the ssolngs given by thedr flight instructor
The highsst correlaticn inmvolving sy evitoriopn seasure from the Purdus
Scale was .11, repressntilig tus corradeticn bebuoin the teab roarn snd ths
ratings on the "0k1il® compunent oF tha amla,

In sesrching for a reason for thls mariked drop im prediciion efficlency
it seemed possible that at least part of the explanaticn lay in the fact
that the groups on which the weights had bteen derived were administered
the tests after flight trsining had been initlnted, whereas the present
group tock the tests appareatly as a sondition of adeiseion to the program.

15%e11y, E. L. Op, cit. (See footmote 4 of this report.)
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It might Lo sxpoecied o% Lo aivrers o the original criterion groups,
given under conditdons of relaclwely 174tle presaure would not he similar

to the answers of a group wiich weés comparable excert for the fact that mem-
bers felt undnar pressare to give, not necesparily honest answers to the
quastions, tud answers which sczmad to be "right.”

As a test of this hypsthesis all of the eptudent pilota in this program
ware contacted and requssted to report for e readministration of the ‘tests,
A payment of one dcllar wme ocferad for this cocperation. Forty of the fifty
mern. complied, Before the readmlalotrsation of the tests, the situatlon was
eyrlainesd to these men. They were told that there seemed to have heen some
consclous effort to "best® the tests, Ttut that this was perfectly normal
ancd arrisd no opprobriam. Thoy vere requusted, however, to give perfectly
"honsat" answsrs in this readminisiration and were assured that thelr test
gcores would in nc woy affect thelr eligibility for further flight training.

For this re-test, ihe cosfficient of correletion betwesn "S" weight
test scores and instructcrs ratings on the "Bii11" component rose markedly
to approximately .40, a {igure not far below the previous walidity coeffi-
clents on independent sampiea. It s rascognired, of course, that this in-
creass night be asccountsd for by ths elimlination from the re~test group of
10 men from the original sampis to whox the test was first administered,
or might be due to scme othar oxtreneous element, such as the fact that
the subjects wore paid one dollar for the time spent during the readmini-
stration ¢f the forme. Although dafinitive conclusions cannot be drawn, it
would seem somewhat more probabls that the Iincrease was due to the major
change in administretive conditions, namely the fact tbat the conditicans of
the second administration mcre nearly approximated those under which the
test was velidated than did the conditions under which the fall group ware
criglauaily tested. Thia interpretation lends further substantiation to the

+ accopted fact that the conditions under which a teat is valldated should ap-

proximate, &a clescly as possibls, the conditicpa unCer which it willl actu-
ally be used 1n practice,

REVISIONS IR ORIGINAL TEST BATTERY

The Bureau of Kedlcine and Surgory of the United States Navy, through
repregentation on the Executive Subcommittee of the Committea on Selection
and Training of Alrcraft Pilots was informed of the developmemt of the test
battery and the results of tha preliminary validation studies, Immediate
interest was axpressed by the Bureau, ard a request made for certain revi-
sions of the battery in preparatlon for turning it over to the Navy for ,
further velidation on samples of Naval aviation cadets, and possible incor-
poration in the Nawel alr cadet selsction program. In compliance with this
request, the following revislons in the instrument were made:

1. The number of blographical and "attitude" ltems originally included
in a folder titled "Background, Interests, Attitudes"™ was reduced
from 300 to 105, This reduction was accomplished by combining cer-
tain items and eliminating others which showed extramely low poten-
tialitles in the original validatlon study, or whioch were of such
a nature as to be inapnlicsble to nendidates for training as Naval



210kt codele, Por ewmrpls, Ahenn riferclng to previous job
Wiatorr worn olindngtsd alnce 7ocgl wppllcanis were foo young to :
EATTLL eoli-etlon of detwilad ixforration on Job bistory. Sim- <
erly, coxteln Mems regarding hoolth which would be covered in
the mrdieal exvmiration were eliminratod as incppropriate as were
‘tems repording msrital status, since at the time ths revielons
were made cadete were nct allowed to marry,

2. The muwher of itere originelly included in the "Analysis of the
Hommul Carsonslity® was reduced from 254 to 150. In effecting
thiez reduction only thoge items were retalned which earrled both :
5" und "J" meights, apd which, on the basis of conferences with
perzennel from the Bureau of Hedicine and Surgery, U. S. Navy,
woere cenpldered, on euthoritative grounds, to show the most prom-
tae. Thlz oxarcise of authoritstive judgment wes necessitated
breauae of a decision thet Part B of the inventory should con-
irin ne were than 150 items,

Zs The Stror; Vpcaticpsl Interest Blsnk was eliminated from the bat-
Tery 1n az-mueh &8s 1ta ésatribuitlion to the velidlity cceflicient
¥hen voad An conjunction with the other elementa in the battery
w23 rogligible,

4. The sclected items wore Tnecorporated in e alngle test folder which
*a8 glven the ceglgnstion, for uze by the Kavy, of the "Bilogrsphi-
esl Inventory."1® Part A of this invertory, entitled "Blographi-~
cal Date,™ oonalated of 105 blographicsl items, and items refer-
rlog %o Interests and attitudes related to £lying. Part B, en-
titlec "How I “eel end 7ct,® consisted of 150 itema from the
“englysls of the Jormsl Personality. Also included as Parti C
of thls loventory, and antitled "Self Description,® were 109 palra
of phrasza deacriptive of porsonel attributes, In responding to
thls soctlion, the subJect was directcd to check the member of the
palr which best described him. It was emphasized that checking
one merber of a palr did not indicets that the subject did not
poesces the characteristic represcnted by the other member of the
pair. in indicatlion of the phrasze which was the more sppiicable
only was required.l?

ey g

1571e dasignation given thie ipstrusent in subsequent research projects
under *he suspices of the Commities or Selestion and Trairing of Aireraft
Pilats was "An Invontory of Personal Deta for Prospective Pllots.," However,
for ccnvenience 3t 1g genorally referred to as the Blographlcal Inventery,
or the "B,I.," which designatior w#ill be used in this report. ‘

175zamples of the type of items in this pert of the inventory are as
fcllows: 4 (&) collected, (b} concerned about the future; 26 (a) forceful,
{b) painstaking. This section of the inventory was developed by Robert J.
Wherry end bls assoclates at the University of North Carolina, see: TWherry, .
R. J. Personanlity tesi to avold guessing the right gnswars. September 1940,
Progreas report in the files of the Committee on Selection and Training of
Alrcraft Pilots,
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A further revision iu Part B of the invantury wes requeated foilowlng
a preliminary analysie corducted by the Bureau of Medicine snd Surgery of
the responses to the instrument of a sampls of Navel flight cadets. On
the basis of this analysls the number of items in Part B ef the inventory
which predicted the criteria of flight proficiency at the 1% level of sta-
tistical aignificance was dctermired, These items were retalned in the
final revisior and in addition, a numbs:r of other non-discriminating Itema
were z21so included in en endesver ito make tle context in which the dlacrim-
Inating items appearad as comperatle as possible to the context befora thils
revision of the form. Im this revision the mueber of items in Part B mnas
reduced from 150 to 45,

In addition, Fart C, "Self Dsscription,™ was elimizated. Although on
the basis of preliminary analysis this section showed conslderable promise,
the fect that respondents were reguired to choose the more dascriptive of
two alternatives, nelther of which in many cases represented a deairable
personal characteristic, caused considerable antagonism towards the instru-
ment among applicants for flight training to whom the inventory wes adalnis-
tered [}

EMPLOYMENT OF THE B.Y. IN THE URITED STATES FAvY1S

Origingl Validation. A number of item annlyses of thls finel rcvisien
of the inventory were made by the Navy durirg 1941 ‘and 1942, The zozt de-
finitive analysis, however, was carried out in the summer of 1942 oa the
basis of criterion groups obtained by coambining all previcus czses used in
item analyses of this form, snd by includlng additional cases until £ tctal
¥ of 1814 Naval flight cadets was obtained. The kay besgad upon this susly-
sis was put into use September 1, 1942.l

Religbility. Two measures of the rellablility of this key wzre chialned
by test-retest. The coefficlents obtalned were .71, based on sz aamp’e of
337 cases, and ,63, based on a sample of 1989 cesses. It would saem r2agom-
able, therefore, to assume that on laval samples the ra]*ahility of Las Favy
key for the Blographical Irsentorw fa In *ha neigdharkac® of T

Cr 1on Correlgti « The eriterion correlations of the 3.1, on
five "etandard samples® are presented in Table 3,20 Standard samplee cre

et o T T

18714 material for this sactlou of the report was obtalred through the
courtesy of Commodore J. C., Ademe, Division of Aviation Medicine, Fursan of
Medicine and Surgery, U. S. Navy. Particvlar ackrovlségmsni should be made
to Lt. Harry J. Older and Lt, (jg) Jobn B. Carroll of the Aviation Psycliclogy
Branch for their ccoperstion in the preparation of thies sedtion.

19 he Ravy did not retain the system of differential itex weighim om-
ployed in the original Purdue Study, but soon adopted & srstem of unit scor-
ing for &1l weighted items.

20In several earlier atudiea, criterion ccefficlents of cozasidsrcbly
greater magnitude were obtained, sowe running ae high 23 .50. The ssnples
on which meny of these studies wers based ware poorly chosen; however, sincs
nope included all men ectering tieining in a specifisd poried, In addition,
some subjects who also had served as membore of the criginsl grovps op which
the item analyses were besod were repreasnted, end selacted casee tasfgd
early Iin ths progrsa slsoc weprs lneluded.

% R
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composed of subjects all of whom entered flight training &t spproximately
the same time, and from which all subjects have been exciuded who were
represented in the ariterion groups employed in deriwing the item weights.

In regard to Table 3, the similarity bstwoen the values for the first
three samples 1z noteworthy, particularly in view of the fact that the Sep-
tember-October, 1942, sample was acored on a somewhat different key from

that used on the two earlier samples. Thias new key, put into use on September

1, 1942, wes based on the enalysis conducted in the sumer of 1942, as de-
acribed previously.

TABLE 3

CORRELATIONS EETWEER THE BIOGRAPHICAL INVENTORY
AND OUTCOME OF TRAINING

Criterion Coafflcient

Semple A izers
July-Hoverber 1941 2355 : ‘ 30
March-April 1942 ' 1818 33
September-October 1942 2072 .35
January-February 1943 T, o1
September-October 1943 6952 023

A1l correlatione wers computed from fiie letter-grade c¢lasmses.

" The definite snd statistically significsnt drop in the diseriala for
the 1943 ssmples cannot be fully explained, elthough a mumber of recognis-
able factors may have been cperative, While the firat 1943 groups were pre-
sumably selected by emsentially the sume standards as the late 1942 group,
an elemept of "negative selection” eantered into the eltustion in as much as
this group represenied part of s backlog frox which a majoriiy of the men
with high ¥CT scores had already been drawn. Kot only would this factor
lower the correlation coefficient by curtailing the range of sacores, but
it also produced a group which was rather poorly qualified for flight train-
ing. Furthermore, the interest and motivation of thia group may have been
lowered by the knowledge that other men were placed farther ahead in the
program while they had a new three-month scedemic course to teke. Furtber-
more, moast of the September-Octcber, 1943, group were seletted after the
Test of Mechanical Comprebensicn cutting scorsa had been ralsed in November,
1942, Since the B.I. snd K.C. are poeltively correlated, soms curtailment
of the B,I, distribution probebly resultr«d.

Another factor attenuating the correlations 1s the faot that the pop~
ulation of applicantz is known to bhave undergone varlous changes as the war
went on, e.g.. age and eduecstional requirenents were changed, motlvation
doubtless changad as the war status of the country changed, etc. These
changes rendered the ssmplas to which the test wes administered different
from the samples in terms of which 1t was vslidated, It seems reascpahle
to assume that thi: would affect the valldity of the B.I. to a greater de-
gree than 1t would the validity of other types of selection tests, 1.e.,
teats of other then tke personsl history type, which would not be as sub-
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ject to the influence of culturel, soclal, and sconomic changes. I* should
be mentivned thot sincs teats of the Dlogrsphical Inventory type are partl-
cularly suaceptibls te such infivences, they must continmually be subjected
to revizion to keep up with cultural changes, influences of changss in so-
cial motivation, revisions of {rnining systems, changes in criterla, etc,

A& furtber indicailon of the lack of comparabllity between the September-
October, 1943, group and previcus samples is represented by ths fact that the
incidence of fallure for this group was markedly higher tham for previous
samples. For example, in the first three samples 75% passed, and in the
early 1343 sample 5./% passed., In the September-October, 1943, group only
30% passed, The failure rate was to some degres determined by administra-
tive policy, being dictated by the relationship between the mmber of pilots
needed 1n a given period and the available pool of manpower, as well as by
other considerations. This variation in the feilure rate undoubtedly caused
variations in the stoendards in terme of which flight performance was evaluated
as "passing® or "failing,® and this fact undoubtedly is responsible for some
of the fluctuatlons from ssmple to sample in the corrslatioma of the B.I.,
and other selectlon tesis, with the pass-fail oriterion,

Although the Blographical Inventory waa expected primarily to predict
flight failures, an exemination of the degree to which 1t predicted fallure
for otber reasons is of interest. In Table 4 are presented the correlstions
boetween the Blographical Inventory and variocus reasons for fgilure, It wiil
be noted thst the highest correlations are for the flight failure group,
these coefficients being slightly above those for all fellures., It was con-
sidered that the B.I, &80 did a fair job of predicting those who dropped at
thelr omn request. The ccefficlents for the other failure groups ere lower
although positive 21,22

Re H : I} RININE. A
number of stuﬂies have indicated, "as night be expectad, that the B.J. score
is relsted to the number of hours necessary to complete flight training. An
early study of more than 6000 passers indicated that those graduating most
rapidly averaged helf a B.I. lotter grade?3 higher than did thoss passing

2174 w11l be noted in Tebdle 4 that for the September-October, 1943, sam-
ple coefficients on "ell other fallures®™ and Mall fallures®™ are not given.
It was not poasible to compute these coefficlenta since, becaunse of the de-
selection of cadets in this sample by =zpeclal directive, it was impoasible
tc identify a clear-cut group embracing "all feilures." It will be remem-
bered {see Table 3) that the correlation between the B,I. and the pass-fail
criterion was .23. Even this coefriclent, however, was Influenced by the
ebsence of date on outcome of tralming for 1€t of 311 entranis,

22Unfortunately the eriterion correlations of the MCT and the Ravy
"Persopnel Test" (“TS on Navy samplees for comparisor with those on the B.I,
are not at present avallable,

23Biographical Inventory acores frequently are presented in terms of
lettoer-grade ranges from A to E, A representing a high or desirable grade
on ths inventory.
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ieapt rapldly. “n TeWle 5 1s provented, for the Fly-Rovembor, 1941,

ssupls, an snalysis of the mean number of hours in flight treinlng of f
subjects fallipg in the five letter-grade ranges of Biographical Inven-

tory scorea., It 1s cvident thet of the passers, cadets with high scorea

tend to sraduate several hours 2srlier then those with low scorea, It is
noteworthy that it is ctated that an avernge reductlon of even four bours |
per cazdet would eave the govermment hundreds of thousands of dollars for

every 10,000 cadsis gradusted from flignt training.

The pieture presented for the failers 1s less clear, Although the
Persomnel Test and tha Test of lechanical Comprehension show a regular
positive assoclation betwsen test zcore and hours before fallure, the B.I.
doee not, EBven if the small top and bottom groups are excepted, no rela-
ticpship is discernable, ~nd {he difference in means for the C and D groups
13 Dot statistlealiy eigniiicant. Aslide from chance factors, there la
statad to be no apparant explaration for the C group remaining longer in
training than did the B and D groups.

TABILE 5

B.I, IETER GRADEG AND LERGTH OF TYME IN TRAINING
(July-Hovember, 1941, Sample) :

Ave be H
Pzasers Fallures*
B.1, Letter Grad Mesn . MHegn X
A 209 117 88 9
B 211 634 66 ¥
C 214, 598 76 94,
D 216 360 65 98
E 218 46 80 12
Total Group 212 1755 70 ) 292
*Date aro pot available on about half of the fallures in
this sample.
Interrelstiopshipe Betweep B,1,, M.C., and P.T. In Table & are pre-

sented the intercorrelations based on theec samples, between the Blographil-
cal Inventory, Test of ¥schanical Ccmprehenzion, and Personnnl Test, the

three teats in the paper-and-pencil battery. The Ne in all cases were

greater than 1000 cases, While none of the.coefficlents ie high, it is
noteworthy that th: correiations betwaen the P.T. and the B,I. are in the
neighborhood of zero, markedly lower than the correletions between the P.T.
and the B.C. The correlatlons between the B.I. ané the K.C. are only slightly
lower than the correlations between the P.T. and the M.C.

Development of Further Keyp Tor the Biographical Inventory. As the
use of the instrument continuned, the development of three separate keys
for the Blographical Inventory was considersd desirable primarily for ad-
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TABIE 6 |
INTERCORRELATIORS AMOEG THE B.I., M.C., AD P.T, i

SgEples
July-figvember 194] Maych-Appil 1942  Sept,=Oct, 1942

.1, <04 . 05 .01
.C. .33 .30 .29
C. +28 +25 020 '

.T'
GT.
I
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ainistrative reasons. It was believed that if several keys were used, pros- iﬁ
pective applicants would be less likely to profit from the leakage of infor- -
mation about the appropriate snawers than if a zingle key were employed.

In line with this development, members of the Aviation Psyohology
Branch of the Divislon of Avlation Mpodiclue, Bureav of Medlicine and Surgery,
had been speculating concerning the possibility that the wvalidity of B.I,
items might vary with the pattern of abilities revealed by the A.C,T,24
"and M.C. It was hypothesized, for example, that succoss in aviation train- e
ing of 1ndividuals with high ability might be assoclated with responses to S
the B.I, different from the responsea of individuals of low ability. g

Separate item snalyses of the B.I. were made oa five groups of cadets,
representing five levels of ability as definsd by the A.C.T. and the H.C.,
and flve separate scoring keys were developcd., Each of the mcoring keys
contained relatively fewer items than did the originel key based on a sam-
ple undifferentiated in terms of ability. A emall rumber of additional
scoring welights wore assigned to each key on rationsl grounds, or on the
basis of ihe coubinatlion of probabilitles for ssveral altarnative responses
of an item. For example, if for the item "Row {ar in school di1d your father
go® the response "aome college™ had s poaliivs welght, a positive weight was
alec assigned to the extrene response "college graduate® sven though the lat-
ter dld not show a siguificant difference in the iftem analyeis, tut providing
the non-significant differance wes in the pruper direction.

Cross validatlon of these keys on independeni samples, similarly differ-
entlated for abillity, indicated that while the criterion correlations were
generaily somsewhat higher on a validaticn group compurable ir terms of gbll-
ity to the ope on which the key originally was derived, none of these velid-
ity coefficlente was higher than were the eriterion correlations for the
standard key derived from & sample unselected in terms of ability,

Reverthelesa, in order te meet the irmediste noed for several non-~ ﬁi
overlapping keys for the B.I., 1t was decided to axtend the keys obtaiped

_ ZAThe Personrel Test was supplanted Ly a somewhat similer intelligence
tagt, tho Avlation Classif'ieation Test [A.C.T.), whizk Lad been developed
specifically for use wlth ¥aval avlators.

i_,., Ta- by



by the foregelig it e w-2iys’ s rrocetirs Loregh adding a certaln numbder
of the itsm walghls sram 1x7 Momvlr <anderdization of tha inventory. In
gaueral, only thosa ivsw gaigntr in tne previcus standardlisatlon which had
aot renppacred im gny of e 13 anelyess of ebilily groupr wnre added to
the kays, After cozciiarable enyﬁrimantetion three xeys wsre developed,
Koy X doalgned for high ebility groups, Key ¥ for groups in the middle
range, and Kay Z for low sbllity groupn., Valldatlon ccefficlents for
these keys on bwo Indepesdent samples differsatisted as to ability wers,
in geieral, comparabls te the eriterion correlatlons obteined through uee
of the criglnal feptemlor, 1942, kay. As was the case with the previous
study on ability groups. ruaile the criterion correlatious wers generally
highsr on a velldailion group comparshle to the one on which the key was
derived, the differsnces in criterion correlations of each kay among
ability groups wsra, on the whole, not stetlatically eignificant.

Corralationg of the B. L. with Combat Criteris. Studies of the velue
of the Biographical Inveulory 2n predicting succesa in combat are in prog=~
ress. Although the results of such studles cannot be presented et this
time it 18 of intersst te note thot preliminary ipvestigetion suggests
thet thd patterns of items and rezponcss which predict success in flight
training ere nct nacasezrily eim'ler to those which appser to predict com-
bat crlterias,

FUETHER STUDIES INVOLVING THE BIUGRAPHICAL INVENTORY

4 number of cthar stuiies involving the use of the Blogrephicel Iu-
vontory have been carried sut under the ausplces of the Committee on Se~
lecticn end Training of Aircrafi Pilcts. These ptudies esmployed & form
of the Biographlcael Inveriory ilenticel with the Sspiember, 1942, Navy ra-
vislon discussed abovwa, and the Havy scoring welghts were, in general, used.
In the discussion which fellows, data fiom 2 rumbder of thess :studies will be
presented. The four rrojecta to which primcipel reference will be made are:

1. A study conducted at Purdue University in the Spring of 1941,
which represented a prellminary Investigation of the effigacy
of a number of predictors of success in flight tralningaz

2. An investigatlon of the predictive efficiency of a controlled
aviation interview, conducted at four centers during the Spring
of 1941. During the course of the study the Biogra 2ghioal Inven-
tory and other selection tesis ware alac employed.

Division of-Reaearch Report Hoo bl Decemberil942e

26
Dunlap, Jack H., and Wantman, morey J. Ap jpvestiecstion of the in-
Lorview as a tec : ag aircraft pilota. Werehington, D. C.:
CAA Afrman Davalopment Division, Report No. 33, August 1944.
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3. The "Boston-Midwest Study," conducted by the Committes on s;lec«-
tion and Training of Alrcraft Pilots durlng 1941 and 1942, the
purpose of which was to provide a field trial for a mmber of
promising technigques for the selection of pilots and to provide
further data on ce ariterion instruments for the evaluation
of flight psrforsance.

4. The CAA-Fatiopal Testing Service. Detween June 20, 1942, and
Jamuary 31, 1943, the CAA~Rational Testing Service, set up by
the National Regearch Council Committee on Selection and Tralan-
ing of Aircraft Pilots, supervised the administratlon, om a .
nationwide basis, of a battery of testas for screening appli-
cants for primary and ssocondary flight training in the CAA War
Tralning Service program, The test battery consisted of the -
Biographical Innntory,2é a Test of Mental Alertpess, a Test of
Mechanical Cosprehension, and a Test of Aviation Information,
(This latter test, however, wae used orly in soreening applicants
for secondary f1ight training.) While the purpose of this project
was to acreen and certify men for flight tralning in the War Train-
ing Service program, a large body of data for supplementary analy-
ais was collected. 2%

Rather than treating each of these studles as a unit, in the discussion
which followa the findings from these investigations bearing upon the reli-
ability of the Blographical Inventory, the relationsghips of the B.1. to
other selection tasts, and the validity of the instrument will be dealt
with separately.30

: [ 4ke D nveptory. In thke analysis of the
data fron tho Bntional Teating Sarvico an estimate of the reliabllity of the
Biogrephical Inventory, the Test of Mental Alertnoss, the Test of Mochanical

27Rational Research Council Committee on Sclection and Training of Alr-
craft Pllots. Report op the Boston-lidwogt Prolect. Washington, D. C.:
CAA Division of Research, Report No. 52, Noveamber 1945.

287n this progran this teat was given the designation "An Inveﬁfory of
Personal Data for Prospective Pilots," although it was identleal with the
Biographioal Inventory used by the Ravy.

29!ational Research Councll Committes on Selection and Training of Alr-
craft Pilots. The C.A.A.-Netiopal Tepting Service. Washington, D. C.: CAA
Division of Repearch, Report No. 39, November 1944.

3°Iarqover; in the interesis of olarity and orzanization, the preson-
tation of material from the warious projects, under each category, will not
necessarily follow the chronnloglcal order of ths studies.
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Comprehension, and the Test. of Aviation Information?! was made possible
because of the faoct that applicants who vere not certifled were sligible
for reexamination after a period of six weeks. Since many espplicants took
advantage of this opportunity, a sample of repeat cases became avallable,
This sample wasr divided into two sub-sanples in order that an estimate of
the stabillty of the results could be mede. These will be referred to as
sub-gample A, consisting of 367 cases, and sub-sample B, consisting of 1304
cases, The test-reteat correlations for these two groups are presented in
Table 7.

TABLE 7

TEST~RETEST CORFELATIONS ON PAPER-AND-PERCIL TESTS
USED 1IN THE NATIORAL TESTING SERVICE PROGRAN

Sample A Ssmple B
Biographical Inventory 53 .60
Teat of Wental Alertness .75 79
Teat of Mechanical Comprehension .70 74
Teat of Aviation Information .75 T

If these correlations are to be taken as indices of rellabllity, the
Biogrephical Inventory can be seen to be the least rellable, since in terms
of the dsta from both samples, the rank order in regard to teat-retest cor-
relation ie Test of Mental Alertness, Test of Aviation Information, Test of
Mechanieal Comprshension, and the Bilographical Imventory, It should be ob-
servad, however, that these correlation coefficients are unsatisfactory es-
timates of rellabllity since the only group of applicants for which retest
deta were avalileble was composed of men who had previously failed and who
were sufficiently motivated to retake the exeminations in an attempt to be
certified. Undoubtedly, some of theze men attempted to improve their per-
formance by such measures as revising their responses to B,1. items, chang-
ing their work rate on the Test of Mental Alertness, guessing more items on
the Test of Mecharnical Comprehension and Test of Aviatlon Informatlon, and
through similar devices. Not only, then, are these ccefficlente undoubtedly ,
attenuated, but thelr relatlve values are somewhat auspect in as much as it
is uncertain whether the attemuation resulting from the factors mentioned
above wss comparable for all tests.32

31) brief description of these tests 13 given in: Natiomal Research e
Counoil Committee on Selection and Tralning of Aireraf't Pilots. 0Op, cit.
(See footnote 29 of this report.)

321t 1s also of interest to note that for all tests the ecores on re-
test of applicants who had falled the battery and later reapplied were sig-
nificantly higher than the original scores of this group of origlnsl failers.
However, in the case of the Test of Mechanical Comprehension and Test of
Aviation Informetlon the scores of this group of original fallers on retest
were not significantly different from the original scores of the total group ]
of applicants, :
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Another estimate of test-retest reliability of the inventory was ob-
tained in the Boston-Midwest study, although this eatimate nas rendered
Bomewhat suspect by the relatively long interwal {15 weeks) which elapsed
between tect ano ratest These test-retest coefficients were computed in
terms of two sampiss of subjects {student pilots) from the BoSton area.
The oumber of subjects in the group first tested in the Fall of 1940 was
86, wherems tus N for the group first tested in the Spring of 1941 was 73.
The ralisbllities oi various acorsse for the B.1. as determined in this in-
vestigation are presented in Table B.

- TABLE 8
BIOGRAPHICAL INVENTORY, TESU-RETEST RELIABRILITY COEFFICIENTS

Boaton Fall Group Boston Spring Group

(N = 86) (N = 73)
Ttk fit

+ *1% Items, Part A .60 .63
+ 1% Items, Part A " 57 .68
+ 1% Items, Part B 66 64
+ 1% Itens, Part B ' .64 _ 62
+ 1% Items, Parts A + 3 54 . 66
+ 1% Items, Parts A + B .53 .65

*he designation 'A% Atems" indlcates tust the individual
items summed Lo yield a score sach predicted the criterion groups
in the Navy validatlcn strdy at the 1% level of significance. The
plus sign (+) indicetes ilet only coeitively weighted items were
summed, the plas- minus al L on bes wsah poslcively and negatively
welght ed iters woru swi.of al sonratal,

It ¥s Co te nobed Lt wnu roal .Lﬂr..-il ty cu:fflcients preaspnted in Table
? are nnt high, although by arw, 10 ge.eral, of ths ssrme magrnitude as
those determined «n the Lsaiz -0 +ra Watiene’ Testing Service data, Fur-
ther anualysls indicotedyus war wvildent 3o the Vetdional Testing Service
study, that thers wure dncuvosses dn onmesp fooin helaeen test and reteet.
Both of thesa fucts might Us cxplelued by e rslatively long interval of
15 wesks which elapsad Lawwaen tead sot setyst,  Jdotivities cccurring dur-
ing this Intervel, oot calscly D3ghih tretulisg, ooncelvably cculd so ulter
a sablect's intoresis and Wiz te-ilez bo psroanel hiqtaxy nquestions that
the reliabzlity oFf the desh) s tateriniii” hy est-petest, would be atten-
ualed.

In view of Liis fact, 14 wweosd faglraibls to ohtaln enother estimete
of the ralishi .ty of 6ol lregviest on Ll hasls of test-retest scores
under conditionn Sa =hich o shumier Ao elunad hetteen teat and retest.
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Such &n inveclageticu spy ys_aoiosen of% the Jdalverzity of Rochester, under
the direction of L, o, Wuntues, In connasztion with the testing of eppli-
an or the tfatlennl Tactiyv:r Deivire oroogran,

cants for tie Metloanl Tactiyr Cervics poog

The Biographical Inventory wvs administered to a group of 23 appli-
cants at the first, end agsin 2t whe T=9% of a testing period ip which a
number of tests were vdelaoistzred. (& plavsible axcuse was given for the
readministration of utha tast =5 inat the motivation on the two administra-
tions was probebly genarally the sawe,) 7The- time elupsing between test

and retest was fcur Loura.

The reliability coefficlant, iv terms of vast-retest, for this group
was .94, the totel scores balag coamputed on the basis of "A + 18" items.
Even though the four lwur time iaterval msy have besn so ehort that the
applicants recallad wone of thelr previous reasponsaes, it may be concluded
from this smull study shet the Biographical Inventory 13 more reliasble
than the figures obtelued frow the Natlonal Teeting Service and the Boston-
Eidwest semples would imply .33

None of thece Tigures on the reliebilily of the Biographical Inventory
can be consldered "bpst? estinates. It is of iaterest to rote thet reli-
abllity figures cbteined in the National Tesiing Service and Boston-Midwest
studies, which were undoubtedly sitenuvated, and the somewhat inflated re-
1lability coefficlent obtalned in the study in which oply four houre elap~
sed between test and retest, effeciively bracket the reliability coeffi-
cients obtained on Naval semples. It seems probsble that these latter co- .
efficlents, in the nelghborhood of .70, represent the most adeguate esti-
mates of the rellability of ths Blographical Inventory.

Relstionshipg Between Biographical Inventory gnd Other Selection

Tests. In the analysis of data from the Boston-Midwest Project a ratber
extenalve lnvestigation of the intercorrelations between various tests

and variables considered potentially useful in the selection of pilots was
undertaken, In Tables 9, 10, 11, and 12 are presented in terms of the Bos-
ton and Midwest samples, respectively, the lntercorrelations among the Blo-
graphical Inventory, the Test of Mecharical Comprehension, the Otis Test
of Mental Ability, and also (in Table 12, based on the Nidwest suzmer
samples) the Test of Aviation Information. Examinstion of Tables 9 and

10, btesed on the Boston data, indicates that in both samples the inter-
correlations smong the four B.I. scores were high,as might be expected
since they are not independeni (.77 to ,94). The correlations between
B.I. soores and gcores on the Test of Nechanical Comprehenalon were moder-
ately high, while lower correlations (.07 to ,17) are evident between the
former and the Otis Test.

33In connection with thie study it was also found that reaponses to
certaln weighted items 1n the Instriment were changed from test to retest
wlth greater frequency than were reeponses to certain other weighted items.
This was partioularly true in regard to three items, and if these results
were borne ocut in further investigations on a larger acale it would be sug-
gested that certain items in the test are in need of revision or should he
eliminated,

P AT,
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TABLE 9
INTERCORRELATIORS OF PAPER-AND-PERCIL TESTS
BOSTOR FROJECT (Fsll Group)
(¥ = 100)
B.I. B.I; A BQI. B‘IO
QEA + 15 A + 1% A+B + 1% A+B  M.C. Otip
* - 89 .88 W33 W14

033
~ -1

- .

91
. 94
ely u a+B , . -
ost of Meohani~

cal Comprehension

Otis Test

B
B.1
B.I1.
B.I
Tes

*Biographical Iunventory

TABLE 10

INTERCORRBLATIONS OF FAFER-AND-FPENCIL
BOSTON PROJECT (Spring Group)
(F = 803)
‘B.1.

B.I, E LI

‘;Tn
ity

.38
029
<35

-

| 238 s sAB riaw wme
Bnla* 3 l% & == 093 L7 085 93(}
BbIa + 1% & == o?3 092 93-4
BtIo _t u A"’B = ﬁac’ 0-‘)&3

B,I. + 1% A
Test of Mechani-
cal Comprehension
Otis Test

*Blogreaphical Inventory

-'?0'3

.16
.16
.17

o 49

.02

i
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TABLE 11

: IHTOFCOARYLATINNS OF FAPCR-AND-PELCIL THSTS
YIDREST PAOIECT (Spring Group)
B.I.  B.I. BRI,
2324 2303 218 AP Qs K.Co

lo BgIn + 15 A - "502 -90 111 -34

zq B.I. + 1% B - q&l 911 ‘a%

30 HIIU + 15 &*'H - 315 .28

L. Otia Tast - 233

5. "ept of Hachenical :

Comprehenaicon o=
C—
TABLY 12
INIERGORRELATIONS OF PAPER-AND~PENCIL TESTS
WIDWEST PROJECT (Sumver Grouo)

C B.I. BRI, B.I. Aviation
2158 3 )5 B » XX A+ Otia ¥LG. Information
: 1, B.I. + l% A - ol 088 =,20 005 923
- 2. EqI. + 1% B - -56 -005 .21 "502
:: 3. EgI. + E A'.'E - - ’-19 ﬂ.u 018
: iti-o otiﬂ Teﬂt ' - -01 330
- 5, Teast of Mecharnicsl
Comprehension - 225
5 6. Aviation Information ~e
i ¥ 43 43 iR R R 42
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: From inspection of Tables 11 end 12 1t is evident that the moores om:

‘" Part A and Parts A plus B of the B.1. are highly correlated (.9 ind .88):

o on the Midwest sample. This substantiates the finding fron the Bosten -

o sample, although 1t should be noted that the two peasures are not inde~

3 pandan%, the score on Part A ceatributing to the score on Parts A plus
B. (It will be noted thst the data on the Biographical Inventory from

" the Midwest Project include only "plue” scoring procedures,34 but that

r the acores on Part B of the inventory alone alsc are presented.) The gore S

) relation between Part A and Part B of the inventory is low on both Spring g

: and Surmer groups (.02 end .11). S
> The correlations between the Blographicel Inventory scores and the Lo

: Otia Test are relatively low, as was indicated in the Boston ssmples, al~ - 'vﬁﬁ{

though the corralations between the B I. and the Test of Mechanical Com- B

. prehension ere considerably lower than on the Boston samples, particularly . ~ I&

when the Midwest Summer group i# considered. It will be noted that the L

correlations between the B.I. and the M.C 4in the Boston samples are some- -k

what higher than those obtained in Navy samples, whereas these coefficients CE
in the Midwest samples ere somewhat lowsr, However, the gemeral trend for o
the correlations betwsen the B.I. =znd Otis to be lower than the corrala-
tions betweernn B.I. and M.C. 18 1n general agrgement with the findings on
much lexger Raval ssmples whare, ss will be recalled, the correlation ba-
tween B.I. and the Parsonnel Test was extremely low, As will be noted in
the following sectlon, the correlatvions between the Biographlcal Inventory

" and the Test of Kechanical Gomprehenaion on the Boston-Midwest samples - . -f

were not a great deal lower then the validity coefficients of theee in- A
struments in terms of these seaples.33 ' : L ;2%%
. In Table 13 sre presented the correlations batween varicus paper-and- L

. pencil test scoree and sevoeral physliological and paychomotor teats., These - ..
. coefficients =re based on the Midwest Surmer sample. It will be noted that -  “#s
the number of caser on whlcn the comperisons between physiological vari- ‘_jﬁﬁk

ables and paper-and-pensil tests were nade is extremely emall (18-19) al- - 7{5@{

though 42-43 casas were availsble for L4ae comparisons involving the payche- =~ . %
motor teats. Uusplte bthe emall number of cases, certein af the relation= .
ships invelving the physlologicel meamsures warrent brief mention. It ias
to be noted, for example, tnat ~hw correlations of the Blographica) Inven-
tory {Parts A pius B) with the Viiul Gapacity messures are relativaly high,
and that these vhysiologicel varlatleo s:sc ara relatively highly corre-
lated with the Ctia Test. It ls wloo of sumw Jnterest that the score on

e s

341n the "pius" scorlug procedures only positively wsighted ltems were
considerad i arriving st the %otal a-3vs 1o the "plus and minua® proce~
durs, pogitive and nuratlve weleris woers addzd algsbraiely. .

5 . ‘ ' _

o Because oI thdrs feotd snd Jus bo iip gaasersally higher eriterion cor- ;ﬁﬂ

i . relatione the Test of Mechandcsl Zompret.ensipn, rather than the Biograph- T
Ny ical Inveubory, war used in severml test relierles, the predictive efficiency o
2’ of which wa: I-vesiigatod v bhe Sostna-dicwest Study, - 54,35
o Lo Y
L . - [ ;3—"'-_—’{_;—.*
b 2 : -

by - Sele '
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Part 4 of the B.i. %w vosliively e i-lew <o T7Uel #ix ream res {abous . 22)
but iz negatively relsied %o =eave aa rrvn B, trp confficlenta Jor the two
Tidal Alr variables wiil Fard R balng ~. 72, Horevar, none of whese coef-
ficients iz gresmter thar three times toe stanirrd error of a coeffieient
of zero. Additionel dete from cthar ssmpler “eering on these relatlomships
would be of coneldersble Interast.

L RS T
Ve e .
PR U [

CORRELATICNS Bal¥-8 [ADPCH Awl ToBOD L. 20000 #AL ~HTSISLOOYCAL FPASTRES

Wil WS P L G T00T (D msr Groe E“‘
L B.J 5.7 #iech,  Aviation
CoakLE AT E )% B Otls Conp. lnformatiop
Body Surfsca NEE BN ~di 020 .21 =04
Vital Capecity S TN = O 3T 2L
Tidal Air SR 1 W0 20 - uB <32
T4dza]l Air/kody Surta:e Lei o~ 30 S0 29 .23 « 34
Vitel Capacity/Body Jwrines C gz add .22 L350 .00 .13
Pulse Rate {lying) - 03 : 03 35 L <53
Two-Hend: terind € SR 28 w17 .23
Two-Hend: mean B T &7 W28 .28 <16
Mashburn, iime tnrough “rial 39 .00 —.13 =R -ako - 09 =.07
Mashburn, tlme trislaz 14-54 AT Y 4 =300 =029 <06 -.05
Mashburn, time trials 27 -39 =87 ra2l -.23 -2l .00 ~.,08
Eye-Hand: Pattern A EEE R Y .15 .1l - 55 =36
Eye~Hand: Pattern B -, =2 =18 =16 . 51 -, 09
Eye-Hand: fattern D -l ~a e -l e - .55 -.35
Number of Casea (N):
Aviation Informetion ve. Prysiolicglical Tests 18
Aviatin Informsticon va, Psycromotor Tests 42

Other Paper-end~Fencil Tests va. Physioclogical Tests 19
Other Peper-and-Fencll Tests vas. Poychomotor Tests 43

The correlations betwsen tho peper-and-pencil tests and the psycho-
motor measurea are based on a somewhat larger sampla. Scores on the Two-
Hand Coordination Test are all positively related to the paper-and-pencil
testa, while scoraes on the Maahburn and Eye-Hand Coardination Tests are
negatively correlated with the paper-end-pencll tests. On the latier,
peychomotor tests, hoxavar, a hWligh score denotes "poor" performence. It
is perhaps noteworthy that ths Bicgrnphical Inventory correlates, in gen-
eral, higher than the ¥.C. with the Two-Hand and Mashburn Temts, although
the coefficlents, ranging in &bsolute value from .25 to .33,are in no case
greater than three times Lhe standerd error of a coefflclent of zers, The
Test of Mechanical Compreahension, on the other hend, doess show marked cor-
relation with all throe patterns of the Eye-Hand Test, The cuefficients,
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which rapge from 531 G0 .53, are not only stetistlcally significant, but

are nairkasily grosster thur iz crrralations hetwvsso this or any other paychnﬂ o

motor test &ud The Mopverhlacl ﬁn“ﬂrTj‘y«

In copmechion wiih 2 Toborvler Dhdy end the project st Purduse Uni-
versity dlscussed sarlier, sxtenslve investigetion of the intercorrelatlons
of the E.I. with other tu3%e won not wads, However, mention should be made
of the fact that on Lie Lusie of the Purdue sample, the correlations of
Parts A, B, and & nlius B, raspactively, with the median interview ratings
were .59, ~.04, snd .29, In eddition to this Furdue sample, in the course
cf the investigation of ube sviatlon interview, data on prediction imstru-
nents and criisrin: reasures were svailable from samplses of student pilots
in the CFT ccourses at Harverd University and at Chio State University., The
Biographical Inventory {score on Pari b plus score on Part B) was corre-
lated with indivijusl intervlsw scales, the highest correlations with the
B.I. being ylelded by the ratings on “Fltnesa for Flight Training." These
eneflficlents ware .24 end .36 for the Qhlc State sample (N 26-49), and the
Harvard ssmple (N 50-63), respectively., JTn terms of both samples the B.I.
corralatead highes with interview ratinga than did the Test of Mechanical
Comprshension, It might alsoc be rnoted that, the correlation between the
Diographkical Inventory and tha Personsl History Inventory (which was used
in connection with the interview technique) was .19 ard ,35 for the Harvard
and Ohlo Stats semrples, respactively. The correlation between the B.I. and
the 2.C. on theee twn samples was ,38 for the Harvard semple and .43 for
the Ohlio State sampls.

Parhaps the besti satimailes of the correlaticns hetwsen the Bilographl-
cal Inventory and other papsr-end-parncil tests are ylelded by the analysis
of data from the Natlopal Testing Service program because of the large num-
hey of cases which were available. In Table 14 are presented the infer-
correlations among teats used in ths Nationel Testing Service, Thes=e cor-
relations are based on the "stendard" =ample of 55,776 applicants, repre-
senving about 90 per cent of the Jotel number of over 62,000 applicants,
Subjects were oexcluded from the stsnderd group if they were applying for
other than flight training, if they were retaking the teats, or if their
ragistraticn inforwetion w2s incomnlete,

TABLE 14
INTERCORRELATIONS FOR STANDARD GROUP

Rels_ | 1Y.9% 75 WG, Ay
B-IO - ¢ tmg ‘ 0257 6413
“iAuTo bt -351 0375
M.C. - Abb
4.1. -
Hﬂﬂn 8078 39922 500& 86-&
o 2,55 10.43 7.11 34,03

K = 55,7'76
*Test of Mental Abllity.
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It will be noted that the ccrrelation between the Biograpnical Invan-
tory and the Test af Kechzinical Comprehenslon is not markedly out of line
with the coefficlents found in the Bostou-¥idwest study, and is of sbout
the same magnitude as the ccef{icient obtained on the Navy samples. Also
notaworthy i1s the low correlaiicn Lelwean the E.I, and the Nental Alertness
Teat (L.A.T.), (8lso frund on t's Nuval semples) and the relatively high cox-
relation between the B.I. and the A.I. Althougb the coefficlents prssanted
above ware based or a lurge rupter of ceses, tals group was not homogeneous
in respect to previous f1ighd arperience which is of partlicwlar Importarce in
svelueting the high correl:ztlon beiwsen B,I. and A,I. in ss much a8 this factor
could conceivably affect tho scores on both B,I., and A.T. Furthermcre, sl-
though intercorrelstions computed from the samplos in each of the four
Pphasea" of the program were simllar, small differences appearad which
proved statisticelly significant due to the size of the =aaple. For ex-
ample, on the four phases ccrreletions between the B.I. and the M.C. rangec
from .23 to .28, while correlstions botwesea the B.I. and the A.1. ranged
from .37 to .45. These shifts preaumnbly were accourted for by changes in
the nature of the sample of sppl.cauts frcn phase to phase, e.g., Phass I
contained maeny more sezondars apulicants than did the rarsining phases.

In Table 15 are presscted thes intercorrselations ameng the four fests
on the basis of & group conzisting of "Pausers end Selected Failers." This
group can be considered ralatlvely homogsneous with rsspect to pravicus
fiight experience and #wn3 also the group for which the criterion measure
was the most adeguate.30 It will e noted ihet the latercorrslatione anong
the teste in terme of tals sauple aro eonsgidersbly leo%er for tlds group ther
for the standard group prosonted in Teble 1G, although the 2oafficlents in-
volving the Biographical Inventory in the two tebles are comparable in ordec
of magnituda, ths Biograpblesl Inveatecry corraeleting ndghest with the Test
of Avlation Informetion in terma of Loth samples, sind lovest wiih the Test
of Mental Alertness.

Further indication of tbe verlatlon in intercorrelaticns ss a fuaction
of the sample on which the ceoefflslsats are bazed was svident whan coeffi-
cients were computed zeparately oo wgroup3 of subjecte of various educitional

|t = s —— -

36Spacifically, this group comprized subfecis who fziled due to ipspli-
tude, because of failure on ths flight test cr in grourd scacol or hesause
of the necessity of requiring an excesslve aumber of hcurs of traiolnzg he-
fora reaching s competent level of performancs. It ass felt that the indl-
cated discrimination of thae tesnts woxuld be increasad 1f subjects gho failed
for other reasons (disciplirary iensons, illness or injury, etc.) Wre ex=
cluded. This group aleo .included cnly passcrs from schocle In whieh thare
was &t least one failure, in ee much as the adscuesy of the e~iterio: meus-
wres at schools whare thore #@are nc fallere was coneidered suspoact, It wee
kaowr, for example, that at leaat one of the {ldgh% eochicola in whick there
ware no failers gave an identical grade, viv., 80, 50 i%s entire quota of
studenta. Arudysls of deie fiow &11 2prliceats a2l sy avds, howevar., Sees
NRC Committee on Selsotion acd YTiwlalzg of Alrereft Uilota, Ong olt. (Ses
footnote 29 of this report.) )

e
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TABLZ 15 ' E
&
INTERCORRELATIORS AMCNG PAPER-AND-FENCIL TESTS AND 3%
INSPECTORS' FLIGHT GRADE -
(Group Ccnaisting of Passers and Selacted Failers
from Flight Sctools withAttrition)
L e 3 A
’ T e
l ° B - I ] - e OBD 5132 o 257 _‘Eﬁ%{
2. li.A,T. -— <254, . 290 i
3 o H o c o - ‘397 - r\
L. AT, -
Mean 8.79 42.04  £1.98 84,80
o 2.13 2.32 6,17 28,76
B - 2086

levels. The total sample was divided intc three groups in termp of educa-
tional background ("Grade Schesl,® "High Sechool,™ and "College”). It was

found that the intercorrelztions for the gradae schusl group %com riscd by

those subjects not having advai:ced heyozd greade school aiucationg wers, in Ty
generzl, higher than the correlations for the hlgh school and eollegem groups. B

The largest difference betwasn test intsicorrciations for the grade scheol ;
group and the ftotal group was in terme ol the correlation botwsan tie B,T, ;
end the M.A.T., the correlaticn being .253 for the gracds schoo] grotvy and

~079 for the total group of epplicants. i -as suggectisd thubt the 'zher

test intercorreletions in the caze of the prade schisl gronup might Tw lue

to tha fact *that at a lcow educaiicmnl lovel the Tubility to take B wo.ar-

and-pancil fest” 1ls a stroag commen factor o'fecting pazrformsuca on il of
the tests,

LR A N
-.u}‘-g'&".ﬂ{’. R L

The correlation of the Nlororainagt Irvatory with twn cbtbar | SeSER o

and-pencil tests should be iiasvezad brivwly. Oz the bosie of 3cmples of ?ﬁ
subjects from the Standzitt Testing M™egrun® 64 whon “he toats wers sd- =y
ministered, the correlsticis hotwoen bShe Dingrwineal Toveutiry and tho P
Personel History Iaventory [P-H) vaciod in threa samplas of sporoxlantaly e
400 subJecte sach, between .21 wd .26.39 Thess coofficlents ara inm 1iue
IMetionsl Resea. oh fometl Comaltvw: oo Salaction ani Training of y
Alreraft Pllots, Qp, oit {Bee Toohnote 20 of thie report. Ll
fa] > =\ A - "ir?
3Brhe Stendasd Tosting Progrer var oCductel v a nrelininary telal Sy
of the tezta undur cornsideratizu {ou uge ‘n ke more exhens’ve Nsbionsl I,
Testing Service program. b
IKogen, L. S.y Bantran, ¥, J., awd Tuulap, O W Apalvsia of the B
Pergopal History -oventary. Wsadeglon, B 0.1 CMA Divielon of Wazenrah, ’
Report No. 42, ¥elrasry 1945. O
o



with the correlaiion bLudbwes: H.1. a2 P-1 obteined on the Boston end Mid-
wost earple dizaussed previovely. Thc carrelatisns of the Personsl History
Iaventory wilth the ¥E,A.T. warled betwsen 0% and .05, with the K.C. betwesn
.10 and .19, The correlatione beisaer the Blographlcal Invemtory and the
Desire o Fiy Iaventory (D-F) on the Standerd Testing Service samples var-
ied betweep .10 and .22.40 Tha correlations betwesn this test (D~F) and
ths M.A, T, varied betwesn .17 and .21 on the three semples of epproximately
450 eublects and the corrslatiois “etwoen the P=F and the M.C, veried be=
twaen .24 and .29, Although none of thsse correlatlons is high, the fect
tiwt the Personel Hlztory Inventory correlated highest with the B.I. is
andouvbtedly a furction of the fact that the P-H and ths B.{, both contain
blogrephical and imbtsrest items, Altbough the Desire to Fly Inventory

also included biographical and interest items, its low correlaticn with

the B,I., and the fact thet it correlated soneswhet higher with the M.A.T,
than did the 3,1., suggesis that the items in the D=F mra)y, in general,
semple different areas of hahsvior then do the 1tems in the Blographieal
Inrentory.

In summarizing the materiz: bearing on ths relationships betwesn the
fiegraphical Inventory end other tesis, thn generally low correlatlon with
testa of mentel abllity {+the Otis Test in the Boston-Midwest study, the
K.A.T. 1n the Hatlonel Teszting Service data, and the Persommnel Test in the
Navel) semples), and tie scmewhat higher correlation with the Tust of Mech-
anical Comprehension evidenced or all samples by the B.I. should be noted.
These facts ara, perhaps, of consldersble significance for test battery
construction in view of tha relatlively highar correlations between the
M.C, and teste of menisl ability evident in %terms of all of these samples,
The reletively high correlation batwean the Biographical Inventory and
reasures based on the Avieiicn Interview alsc has ajgnificencs in connec-
tion with the use of the B.l. in conjunction with the interview, as will
be diecussed later ipn this report. The gensrally poeitive correlations
between the B.I. and the paychomtor tests &re of some interest. Although
the pample on which they were hased was not large, the fact that the cor-
relations of the B.J. with the ¥ashburn and Two-Hand Teets were generally
higher than the corralatinns of tha ¥.C. with these tests is worthy of
mention, In regard tc the Biographicsl Inventory aslons, the extremely
low correlation betwesr sccresz on Parte A and B of this instrument is
also notewortly.

Of possibly the most significance, particularly in view of the lerge
panples on which the correlztion coefficients were based is the evidence
of variation in the megnitude of the coafficlents of intercorreletlon
from sample to sample in the Fational Testlng Service program, even when
sach of the samples 1s large. Although thess varlations can be accounted
for by changes in_the neture of the pamples (e.g., Fhase I of the National
Testing Service included many more aprlicants for secondary training, il.e.;

LoKogan, L. S,, Wantman, M. J., and Dunlap, J. W. Apalysis of the
D~ v . Washington, D, C.: CAA Divilaion of Re=

search, Report No. 50, October 1945.
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more pilote heving had previous traiaing, than did Phases 1I, III, or IV)
the findings, nevertheless, have important implications. Variations of
this type could, for example, ascount for the marked variation in the pre-
dictive efficiency of test batteries from sample to sample which frequently
is found, Of further interast is the fact that intereorrelations smmong

the tests were markedly higher for samples of low educational level than
for samples of higher educational level. The poatulaticz of the "ability
to take a paper-and-pencil test® as e etrong oommon factoar affeoting per=-
formance of low education groupe on e£ll such tests also has important im-
plications for test battery oconstructiom.

plationg of %the Hlographlos nventory witp Gplteria of ¥Filgh
Proficiepcy., The Blographical Inventory was adminlstered to the group of
applicants for CPT training at Purdue University in the Spring of 1942.
Practically no solection of subJects in terms of this instrument was made,
however, in as mnch as the mmbar of applicants was hardly in excess of the
quota., A controlled interview by an lnterviewing board was also beld with
all applicants.4l

The correlations betwsen the egecorss on the Blogrephical Inventory and
several oriterla of flight proficiency were determined, 42 The correlations
of scorea on Parts A and B of the lnventory, and ilotel score, with flight
instructors' ratinge at solo and at the end of the course; and with ratings
by a check pilot at ths end of the couree are given in Table 16. (Ratings
by the flight ineatruotcra end by the check pilot were made on Item 14 of
the Purdue Rating Scale, which called for en cver-all evaluation.)

It will be noted that the resulte in tarms of this small sample indi-
cated that Section 4 of the inveniory waus cairying most of the weight of
prediction and that, when ccmbined 1 an addlilve nmanner, Seection B actu-~
ally detracted from the prediotive effisiency of the instrument. The cor-
relatlion between Section A4 of the inventory aund check pllots' ratinga ia
of practical, as woll as atatistical sim ificsince, however, ie noted pre-
viously, in torms of this rame semple the corrsistions hotveem the inven-
tory scoree and the wedian ratings cf a pepnel of Interviewers were .59,
=:04, and .29 whan inventory scozes on Fert A, Part B, and Total; respec-
tively, were involved. As would te cnticipated in view of the relatively
high corrslation between Part A of the lwveniory and the Iuterview re-
tings, cokbination of thase two weasures Jid not resuwlt in a merked lm-
provement of tha prediction of ths <riteria over that afforded by eitber
measure individually. It is potewcrthy, horsver, that when combined
with the instructorie rating at ecic, which can be considered a measurs
of profleiency on an acturl work sawnle, the wultiple correlation of
B.I. score, Fart A, and insiructors' reting =% golo with cheok pillots’

Tt LTI ATt M

“punlep, Jack ., snd Wantmsn, Morey J. Op. olt. (See footnots 26
of this report.) ,

“For & detailed deseripuion . dizeusgion of thia investigatiom,
sees Kelly, BE. L.. and Twart L. O, gp, clt {See footnote 25 of this
report.)
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‘Range [ N: I 373}

Inzlz . Tasirgs Ionslr. Rebkings Check IMlot 3
wBb ol ok Bod of Coyrge (. RKavlogs
B.I. 3asction & e Y A7
B3.1. 3ection B ~ (3 i § -3
B.T., Total Scare Lot o W17

As noted previcusly, 4in soarnectlicn witiz & atudy of the Avimtion Iuter-
view, further data on the Biographicel Inventcrywere avaiiable on the basis
of semuler of studant pllots from Hdarvard Unlversity asnd Ohio State Univer-
sity,ﬂ3 0f some intersst is a2 comparison between the predictive efficiency
of the Biogrephicel Inventory and the Teut of Fechanical Comprehensicn &s
determined hy the correlatlon wiki certalr criterion measures empleyed in
the interview study. In Table 17 are glven tha correlations bstween thesa
tests and various criterion merzures evailable at Harvard ané at Ohic State
University and the mulilple zorrelatlomsz reswliing from the combination of
B.I. and M,G, scores.

On the basis of the ratnor linited data prasented in Table 17 it ls
sviden® that with tlhe excepilons of the rating bcele and time measnres on
the Harvard sample, the Tagt of Mecherical Comprehension phowed somewhat,
more prediction efficiency than did the Blographicel Iaventory. It is
alsc of interest to ncte thet combining the B.I1. and the ¥,C. did not, in
general, yleld multiple corralaticn coefficiente markedly greater then the
njgher of the zerc order correlations. (As ncted previously, the correlr-
tione between M.C. end B.I. wers .3¢ and .43 for the Harvard and Ohio Ctates
samples, respectivsly.)

It should be noted in psssing. that the ceriltericn correlistiosns for ver-
ious measures based on the iuterview were of tie same genarsl magnitads sa
the eriterion correlations of ihe B.I. and M.C, Becuuse of the reistively
high correlations betwseen the papsr-and-pencil tests {particvlerly the B I1.)
and the interview measures it was conclud=d thet “The Individusl laterview
ie an impractical selectlon technique siace less costly group papsr-end-

™

43Dunlap, Jack W., and Wantmen, Morey J. Qp. cit. {Ses footnote 26
of this report.)



pencll teste predict future performence as well or better and the interview
resultas add little to %he total predictive sfficieacy whan cambined with
guch tests 44

TABLE 17

PREDICTIVE EFFICIENCY OF THE B.I. AND THE ¥.C. TESTS IN TERMS QF
GRITERIA AVAILABLE ON HARVARD AND CHIO STATE UNIVERSITY

Haryard (N z 50-69) Ohdo Stete Dpiveraity (N g 26-49)
Purdue Tims Purdue Time OSFI
Pass Rating Stage Rating Stage Profile Camera
Fall Scale _ D _ Seale  _ D . 3Score* Criteriop**
B.I- .23 48 -.35 .0k -.12  -.12 -,12
K.C. L1 .38 -.30 .32 - 12 &7 NeTA
BI &¢uC &L 53 -39 35 - 14 53 L1

*The OSF: profile acores represent ratinge of flight proficlency made
by qualified judges on the busis of examinations of ths "profile"” of maneu-
ver scores on the Ohio State Fiight Inventery. See: Naticnal Research

-Council Committes on Salectlon end Traiu’ng of Aircraft Pilots, History

apd developmen’ of the Ohlg State Flight .lnvm\_ﬁm.thv

glons and current applications. Washingtou, D. C.: CAA Division of Re-
gsearch, Report Mo. 21, Hoveuber 174%.

**Ths Camera Triterlon messurements rapregeinted ratinge of flight pro-
Ticlaacy made by trained ovamivere on ths buels of photographic recorde of
£1ight instrumenta taken durlng seiscted nansavers shich yiaided pertinent

information on tha etiivide aud perlurasnce Y Lthe plane, Ses: Viteles,
. §., and rhom;.mn . S0 An s w_hmf ﬂ,w:otoszléam.s_mmmmu.zﬁ_
oxforpanze. Yroblinpton, D, &0 JAh Divieion of Research, Report

Hot. 31, July 19,

Further evidence on the valldity of ths Blographical lnventory and
other selection instruments was obtained in the Boaton-Eidwest Project.
The correlations between the Blogrephicel Inventory and oriterion varil-
ables, along with oriterion correlations of the Test of Mechanlical Com~
prehension and the Otis Test of Mental Abllity on the basis of Midwest
and Boston samples are presented in Tables 18 and 19. It is evident that
although in general the signs of the coefficlents are in the expected di-
rection {positive correletions with pess~fail and negative with the time
criteria), none of the variables in Table 15 predicts any of the three cri-
teria consistently over the four samples and that the cosffloients are for
the most part low. Some of the correlatlons with the Time measures and Pass-
Fall approach the lower limits of statiastical and possibly practical sig-
nificance only in terms of the Boston samples, Although, in gereral, there
are evident no consistent relationshlips between paper-and-pencil tests and

A1pig.
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Theae critericm meosy b T sl e neted Bhist Lhe soelfinienie dvwolving
ths Teat of Mechenicsn . “ovy,ivu= alry sva 8 mest srsen o7 granter megrituds
then thess favelving che Dogrephd o) Tryvestouw,

Takot 38

CORRELATIDNG DITEIEN PAS mHE-AND-FINGLL TESYS LRD
PASS-¥ALIL. IL-8 FOR SUJID A, ARD TOTAY TiXE

BI+1Z BI+3F Kech,
11}}?A BI+1X: NT+1ZB A+3  A+B  Comp, Otds N

. » DBoston Fall drp. .23 e LER .25 L0317 98-105
g Boston Spr. arp. 37 .7 .25 L2700 .32 .13 8290
& S, Mldweat Spr. Grp. W13 E x5 .1 o7 139
Midwest Sum. Grp. % 7 W27 L35 14 40-47
< Boston Fall Grp. =00 ~.1% S04 = e moke @17 B3-B4
gm Boston Spr. Grp. -,28 =, 72 w,ﬂ -,27 -,27 ~.01 72-80
o % Midwest Spr. Gru. 1Y ue ~0M =12 -.D4 137-138
Ul ¥idwest Sum. Grp e -, 08 ~.24 =15 =.06 40-47
Boston Fell CGrp. -.20  ~,23 ~,18 ~.20 -,37 -,10 83-84
3 Eoston Spr. Grp. =~.32 -.20 =,23 -.,21 ~,27 -.08 72-8C
S Fl Midwest Spr. Grp. RS S VA ,01 »,24 -.04 121-122
= 1 Midweat Sum. Cri. =07 ~.03 .07 .17 - 07 35

*Correlations with Pase-¥eil srse exprezzed in terms of blserial co-
efficients, Uther correleti-~ns sie Pearsonlarn coefficients.

TARLE 39
CORRELATIONE BnPRLEL PAPRE-&HD-PENG L TESTS
agu FURINL RATING SCALE
{reting ~n Ttem 14)

BI+1% BI+)$ Mech.
Bl+1Ta BI+)¥x BI+128 A+B  A+B Comp, Otig A

o ; Bidwest Spr. Grp. W15 25 »22 .24 .31 25
P o ¥idwest Sum. Grp- 418 =12 12 =04 =.33 3
Boston Spr. Grp. .35 + 26 22T 37 .23 -.05 76-32

o | Midwest Spr. Grp, -03 .02 L2 .39 .10 39-40
o _| Migwest Sun, Grp, I Y] 26 L8 -0 12
Boston Spr. Grp. .43 A 330,390 .13 .16 T6-82
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Examination of Teble 19 indicates that the relationships between the
paper-and-pencil tests and the ratings on the Purdue Rating Scale are gen-
erally cosparsble to the relationghips between these predictors and the
criteria presented in Table 18, elthough it is perhaps worthy of comment
that the Blographical Inventory, Pari A, predicted relatively well in the
Boston sample, and less well in the Midwest sample, and thet the correla-
tions betwsen the paper-and-pencil tests end the Purdus Ecale were, in
general, higher than were tha correlations of these tests with Pagg-Fall
and Time oriteria. .

Frox the analysis of ithe Bational Testing Service data, estimates of
the predictive value of the Blographical Inventory and other paper-and~
pencll tests also were obteined. The cutting scores on the prineipal bat-
tery of thres tests (the B.I., the Test of Mental Alertness, and the Test
of Mechanical Comprehension) were set at points designed so that failure on
one or more of the thres tests would occur in the case of 30 per cent of
the candidates, The estimate of ithe percentage to be sliminated, aa well
as the particular cutting scores for the individuel tests, was based on an
analysis of previous studies, ospsclally those carried out in counnsction
%1lth the Kaval Aviatlon Cedet Selection programs.

Analyels indicated that about 10 per cent of the total group of appli-

cants fell below the cutting score on the Blographical Inventory. Eowever,
the Test of Mental Alertness rejected ebout twice as many epplicants as the
Biographical Inventory and more than twice a2s many as dld the Teat of
Mechanical Comprsbension, which rejscted slightly lesa than thé Biographl-
cal Inventory, or about 8 per cent of the total number of applicents, It
is of significance, however, that when the date were broken down in terme
of educational background of the group of applicants, the Blographical In-
ventory was found to have eliminated more applicants (about 13 per csnt)
who had college training than either of the other two testa. With the ex-
ception of the Bilographical Inventcry the proportlon of aubjects elimin-
ated by eech of the tests lncreased Ifrom the college through the high
school to the grade school educationel level. The B.I, eliminated the
greatest proportion (19%) at the grade school level, btut leest at the
high school level {7%).

Two estimatss of the eriterlon correlations of the tests are svall-
able from the most adequate sample of subjects from the National Testing
Program, 1.e,, the group of 2086 subjects ccpsiating of pessers and selec-
ted fallers from flight achools with ettrition.4? The correlations between
individual tests and the Inspectora flight gredes® in terms of this group

43For definition of this group see footnote 36.

ébIn cape of failure in the flight teet the inspector merely indloated
the reasons but assigned no grade. In coxputing these coelfielents, there~
fore, subjects who failsd the flight test wers given an arbitrary flight
grade of gero, in as much 2s ap analysis !ndicated that this represented
the most comservative procedure. Sees Hallional Research Counell Committes
on Selection and Tralaing of Aircraft Pilots. Op, cit. (See footaote 29
of this report.)
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were as followsy

Biographical Iovontory 2067
Toyt of Mentel Alorinemss 067
Tost of Mechanical Comprehonsion o141
Test of Aviation Information ~108

In coneidering the corrslatione between the predletion tests and the
flight grade, reference should also be made to the biserial coefficients
of correlation bstwesn these tests and the Pass-~Fall criterion. Thesa co=
efficients are prescrted im Table 20 for the sams sample under dlacussion
ebova. '

TL3LE 20
BISERIAL CONRELATIONT B?TWEEH TESTS AND PASS-FAIL CRITERICN
¢ 2068)

Passers and Solsectad Failers wilth no Previous Flight Howras
from Fiight Schools with Abtrition

R 3 e 7 e X ig-r
1. B.I.s 8.8 8.4 2.1 1927 159 090
2, H,AT, L2.1 40.7 8.3 1927 159 077
3. M.C. 52.1 49,3 6.2 1927 159 «229
4. A: I- 85»6 75.k 2818 1927 159 .17&

It will be cbserved that these criterion correlations are poasitlve,
but low., It is of some Interest, howavar, to note that relatively the
Biographical Inventory shows less predictive efficiency than elther the
Test of Aviation Information or the Test of Mechaniceal Comprehension in
tsrme of both the flight score and the Pase-Faill oriteria. A similar
sltuation was evident from the analysis of the total group of paseers and
all failures {(with no previous flight training), the relative predictive
officiency of the Test of Aviatlonu Information, the Test of Lechanical
Comprehenslon, and ths Biographical Inventory remeinlng the same, although
in this sample the Mental Alertness Teat provad somewhat superior to the
B.I. It might be ncted, howsver, that in <he case of the criterlon cor-
relations for those subjects having pravinues flight hours, the coefficlent
for the Bilographical Inventory wes somewhat higher (.109) than for the
group having no previous flight hours, whereas the coafficlen®. for the Tast
of Mechanical Comprehension drop to spproximately the same magnitude aa
the Biographical Inventory {.105).

In interpreting these correlations as "validity coefficlenta" it must
be rememhered that all of the mamples were curtalled at the lower score
lavels, In the general population which originally took the tests, approxi-
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nately 30% failad on one or more of the basic three teats in the battery
(B.1I., #,A.T., and M.C.), and since these cases were, in genersl, not certi-
- fied for flight training, no criterion date on these subjects are available.
As a result of this screening the aspparent predictive efficiency of the
tests as indicetad in the present analysis is probably lower than if all
capges originally tested had beesn allowed to continue through flight trein-
ing. Koreover, since the proportion of failers in the present sampls is

so srall, the product-moment corrslations (with the flight grade) wers sub-
atantially the same for the pessers only ap for the total population lmclud-
ing fallers. The criterlion corrslations in effect represent the relation-
ship betwsen the tests and the fiight proficisncy of passers falling above
the cutting scores in the testa. )

A further factor which undoubtedly atienuated the criterion correla-
tions is the unreliability of ths criteria of flight psrformaace, -namely,
the Flight OGrade and the "Pase-Fuil" criterion, and differences in stand-
arde in terms of which flight proficiancy wes assessed. Although no de-
finitive critorica study wes wndartalksn of the data coilected in comnse-
tion with the National Testiug Service, anelysls of distributions of flight
grades teken from coneecutive record cards (for ten flight schools in Texas)
‘indicated thet the mean grades for men passing the flignt test at respective
schools ranged from 72.4 to 92.4. Nu overlap whatsoever was evident in the
distributicus for threa of the schools. Ip additdcn, marked differences in
range of grades from individuel schools ware avident. In one school a
aingle flight grade, 0, was givaen to all 15 men. In contrast, another
gchool showed a renge of grades fiom 70 to 90, Such varietions in means
and ranges of flight grades undoubtedly have a 1imiting influence on the
rlze of correlations between predictors and flight grades, and undoubtedly
account, at least in part, for the low criterion correlations found in this
study,

In summarizing the analyses.boaring oo the velicity of the Blographl-
cal Inventory it is evident that this Inezirumsnt éid not show marked pre«
dlctive efficlency except in the case of the Puriue sampie, which was
reletively smell. Although tha crilerion correiations of the Test of
Machanical Comprchension similarly we.e not predominently of statistical
significance, it 1s npoteworihy thst cver most of the samples this inatru-
mant predicted somewhat more satisfactorily than did the Biographical In-
ventory. The Blographical Inventory, howaver, in neerly all samples (in-
cluding ‘Naval groups) showed lower correl=tions with tests of intelligence
than did the Teat of Mechanical Cumprehergion, suggesting the velue of 1ts
inclusion In test battaries in which = test of intelligence is incorporatad.
In this connection it should be mnted that the Blogrephleal Inventory has
functioned well in the battery amployed in the Naval Flight Cadet Selection
program in which the criterion correlsticas have bsen sufficiently high to
warrant its continuance &5 an integral elemant in the Nav, Dattery.

Another suggeative finding wes the evirdenoce obtained from the
Rational Testing Service data, that a relatlively greater proportlon of
zen with college training fell bolow the cutting score on the Blographical
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inviatory han bahoo o oruon e woon tha st of Keebrotes 'l (pmpre-
hensinn  sud the Tery au fisn:v Roast o8 Tads, of couraz, G-an robt con-
stitota oripeg facls cv.f3ne Shel ebe B 1. is uore pradictive at the col-
iags lavsel thnn in rsawd to peroan vo Lk less advanced zducational back-
ground. It doas, howeva-, esuggor: tae d-elrshillty of determining expsr-
«mentally the efficlancy ol ths Llogreplldeal luventory in predicting ulti-
mate Fillght proficiancy of grouces 2 suljests differing in terms of edu-
cationsl backgrzund. 47

DEVELOFUENT OF & »J1YILIAK KE{® rCR TRE BIOGRAVHICAL INVENTORY

As wae evidenl Iircm tho dlz=cossion Ui the previous ssciion in all of
the situations In whieh ke Rlographicnl Invertcery hes bpen enmployed, sub-
seguart te i1t oripgizal deve.opment, the "Kevy weights" have besn used iu
gooring the Instrument, 1.¢,. the itwor welphts used were those derived on
the Lesls of responses Irom Maval fight cndets, In view of projrcted ume
of the imstrument in connection #itll resesich »n eclvilian pilots =t waa
" whownt edvisabls to mexe o npricach htoward the developmsnt of a key
based on the resporecs of civilisns. Ss e first step in thie direction,
ltem weights weras deteruzined on the basis of samplea of clvilian men who
wera edministered the iszt 1n connection wiih the Natlonal Tensting Serv-
iea program, and who luter engapged in f1ight iralning undsr the CAA War
Training Service progran.

This civilien Loy wea conntrvcted oo the basls of a4 semple from the
Naticnal Testlng Sevvice prugranm having as pvsvions flight training or
experisnce, in as much a8 1% was consldersd thot thin limitation rendered
the group most comparable to applicante ior flight training in situatione
in wldch the instrusent wmight be uzed. The criterion of 7light proficiency
used in the derivation of liem weights was dichotomous, the criterion acore
of any individual belng determined merely by whether he passed or failed
the flight trsining ocourse, The semple cn ihe basis of which the item
waignts were determined conzisted of 3151 cames. Of theswe, 2917 auhse-
quently passed flight treining and represzented the "passer" group. Ths
group of "fullerp™ consisted ~f 23/ casss who did not pase thelr subse-
quent flight training course.

The predictive velue of sach item in the inveniory in terms of the
Paga-Fall oriterion groups, wae @valuated through use of the chi-szquare
tost. All such chi-squares ware computed in terms of four-fold contingenoy
tables, those items which had more than iwo poealble answers belng anslyzed
by meens of as many four-fold tablea as there were posaible answers. Fach
contingency table in this case represented a dichotomy on the cne axis he-

A7It phould be noted in this connectlon, however, that studies on Navy
samples ylelded no evidence that the predictlon value of the B,I, varied as
& function of level of intslligence, as defined by the Persomnel or Classi-
fication Teste and the ¥,C., and within the range of intelligence of the-
sample ea defined by thesze tasts.
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tween those giving the specific answar in juesiion versus those not giving
the enswer, and the pass-fall criterlon on the other axds.

Those itoms which gave a p value vn the ¢hi-square test of .05 or less
ware assigned unit welghti in the ecoring key. If the ltem was markod by &
greater proportion of "passers” tlian "foilers" it was given a positive
waight, 1f the propovrtion of "fxilsrs® merking tha item wes grester, it
was glven o anegetlve wolght. T1hwie ltams which yislded chl-sgueres sigw
nificant at greator thas the level of 1% wars not weighted, and coniribd-
uted nothing %o the final score. Analyals Indicated thet in these terms
54 1tem8 in the Blographiczl Inveatcry were aszsignsi weights, Tn &s much
a8 only 3 of these iteme ware in “art B of the nventory, this section was
not scored and tho 49 woightod 1tame inclucsd im Part A of the lnventory
orly were waighied in the Linel scoring oy,

An estinste of the pradiciive effisieacy cf thim civillan key was ob-
tained by determining the correlation telmson the scores on ths inventory
and the paas-fall critericn meamua on Zhe basis nf an Indapendent sampla.
The saaple used reprasentsad F7/ crzes from the Stancard Testlng Program,
and members of whict kadé ao previzan fiight treining or experlerce ard jp-
cluding 805 passers end 109 wmem who failed the f£1ight trainipg courwe.

The corrsletlon betweson the wlal soore ou the lnveatory In terms of
the civiiien gey cnd th= psse=fall critsriun @ (i, It will be roted
that thie "velidity coetfizient™ im net haigh, volng only slightly higher
than the coefTiclsuts roperted for the Maticnal Toating Servica ssrples
‘n wadsh the Yeiy geights elss were arployel. T3 soouid be rewembnysd,
howaver, that the welghts ca which tide suoring ey waa barod annot be
vipectsd to ba ag sdsequats as 10 thay fud bes derived on sn oungal ected
sampls, The sansle on which Bhis kay o0l Bear gorived asd eleordy lesn
socreensd by msans of the thres teate a.md dstavad In the Iatlens) DTeotlng
Service, cpeo of which was the Blogrphtce’ Inventory. Thus, the gromp on
which the - key was dovived, oo woll ag won foldepoodent 72lidating grour,
represent zamples In whish taa it af ol Alal-ilhutlon bas been out off.

The exuct amount of this curtailment can only be estimated. Approxi-
mately 9 per cent of the applicants for flight treining of the group from
which the sample used in darizéng the weights was taken, had scores below
the cutting point on the B.I. Since the scores of men without previous
flight training were lower then ths zcorse of ths group as & whole, 1%
1p reasonable to suppose that the actual curtallment was greater than 9
per cent., Noreover, since there 1s & positive relationsghlp between the
B.I. and the M.A.T. and H.C., respectively,49 the curtsilment which was

i8The sample used in the development of the clvilian weights was taken
fror data from Phase I of the National Teating Service. See: Natlional Re-
search Council Committes on Selectlion gnd Tralning of Airermft Pllots. 0Op.
git. (8ee footnote 29 of this report.)
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43 WheRd TantIr ey aned Sozo el 7 toow @t e b grgplay of vl 3
LELE whvs, widle axes Ul Lo o~ Kirg oote av o ude llegraphico:l Iuventory,
had tew scerad la Lome 00t dmeten s o0 Tlere wes s sipilars curtall-
vent of goorea on . so e ol sAnple vanar Teoan the Stordesd Testing
dervics progresm,

It 45 of inter.:t no mots Llub coly thres of the iteme crrrying walghts
un bhe elvilian bgy ro nleo waizlibed un the key, basad on a Navy population,
ue2d zn nther ptudlice. Fhotler or nrf this ir due to the curtailment of the
aimple oy resuite from ibe fact thait Ll sasplss on vhich the civiliarp key
nvore devalopsd ¢iffer markedly froit bue Nevy sample, camnot ba stated. In
this conuectlon, however, it should o nentioned that op the basis of ths
indopendent sample «ad ia f2ating the civilien kay, the correletion be-
twasn tho paes-fail oritvaricn and-the laveatory seored with the Nevy
@efgbts ses exactly bhe oene 28 the correlaticn between the civilian kay
and the narg=fall oritzrisu, In botn cawes the biserial coefficient wus
LR,

It is eviden?® fiah ihe ciwdllan bkay fer the Blographical Inventory as
developed on the basis of this ansglysia dweeridbsd sbovs, cannct be conaid-
ared adequate for use in the 4222, The uncguestiopabls leck of relieblliity
of the pesas-fail critsriot. attsnusted the criterion coyreletions of the key.
Tkhia factor alse recx il ir the ftem volgats halng lesa walid tharp 11 the
criterion had baen pore alaguais.

Navartheless, in view ul thw marked 1linitetions of vhis Investigetion,
the Lfact that & key covld he devolop:d nhich yielded a criterion correla-
tlcn ca an Independent zampla tust was, altbough not high, &t least eta-
tisticaliy significent, iz not unpronialng. In underiaking further resesrch
in this «rea it will nod cn'y be esagntlal ths! the sawples on which the
item walghts are derlved ba répresentative, but also that the critarion
measuras in terma of whicii tha key 1e cousiructed and wvalidetad be of
sufficient reifahility eand validity to rendsr poseible the dsvelupment
of a key with -satisfoctory predicilve velus.

DIEOTSSTON

In considering the resulis of the varlous investigations under the
direct auaplices of the Commithtes in which the Blographicel Inventory bhas
been ueed 1t seems evlident that complately adequate estimates have not
veen mede of either the rellability or of the vslidity of the instrument.
The determirations of reliability bessd on teet-retest bave been infin-
snced by the length of time between tect and retest, exceasaively long
intervala rendering the estimate too low, whilo the estimate bamed on
retest after four hours undoubtedly yvlelded an estimate which was some-
what too high, Furthermore, the measure of reilabillity baead on the Na-
tional Testing Service sample was rendered suspect due to the faci thai
pelective factors determining the neture of sample on whish the metest
was baped and the motivation of =ubjects in this sample could be axpascted
to attemate the relisbllity coefficlent, In sddition, the estimate of re-
1iabllity of the origiral test battery from which the Biographical Inventory
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was developed which ylelaerd a coefficient of about .80 was basad on a great
many more itemz thar wors included 4in the finel version now in use, and was -
computed in terms of tbe split-test technique which is perbaps not as appli-
cable to an interest inventory of the type represented by the Biographical
Inventory as to other types of test with which this procedure is frequently

Bmlmd ®

Under conditions in which recognlzably extraneous factors undoubtedly
attenuated the reilabllity coefficient, the correlations between test end
retest were in tha nelghborhood of ,60. Under conditions in which the ra-
teat followed after a period of four hours, which minimized the influence
of extraneous factors attonuating the correlation but which introduced a
memory factor which probably rendered the ccefficient somewhat teoo high,
the estimate of reliszbility was .94. In as much as these figurea probably
repreaent the limits belween which the "true" rellzbllity lies it appears
that the reliability figures, in the neighborhood of .70, obltained in
analysos conducted by {he Navy, reprecent the best sastimate of the relia-
bility of tke instrument, Although the reliability of the Biographical
Invertory may not be s high as could be desired, neovertheless, it appedrs
sufficiently high to render tie inventory practically useful, at least as
far ap the congiderstion of rzlisbllity alone ia concerned.

Information on the eritical matter of the validity of the Plographbical
Inventory in many cares unforiunately is not definltive or complete. In
Investigations conducted by the Commitiee on Sslection and Training of Alr-
oraft Pllots the correlstions between the inventory and various criterion
messures of flight proficiency, in genmeral, have not been high., In moat of
these cases, however, couditions were present which rendered the determipa-
tion of valldiiy somewhat suspect, In the Boston-¥ldwest Project and in
the studies conducted st Purdue University followlng the original develop-
ment of the inventory, the mmber of cases available was relatively small.
In regard to the Natiopal Testing Service data, while the nmumber of cases
avallable was extremely large, the correlations were reduced by the re-
striction of the range of both test scores and crlterion measures, which
resulted from the pre-selection of the sample Ty means of a test battery
which included the Biographical Inventory, Perhaps the beat estimates of
the validity of the inotrument have resulted from analysis conducted by
the Favy, which place the valldity coefficients of the inatrument perhaps
somewhat higher then .30.50 Even in thsae studies, however, conditions at-
tenuating the coefficient were recognisable in many instances,

0f major importance (and applylng to a considerable degree to the Ravy
studies as well as to Anvestipatlons conducted by the Committes) is the fact
that the lack of reliability ard the pgensral inedeguacy of msny oriterion
neasurss effectively plece a practical ceiling above which the oriterion cor-
relations of predictlon tests capnot rise., The imadequacy of the oriterion
meagures, as noted previously, undoubtedly was responsible for considerable

5°It should be emphasized that the Navy's problem was always that of
mass selection, Tests ylelding criterion correlations of this magnitude
are effective 1f applied in this commectlon, elthough their use in individ-
ual ocounseling would, of course, be highly dubious.
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attenuation of the criterion correlations determimed on the basis of the
National Testing Service data. It is perhaps significant in this connsc-
tion that in other studles over several samplea some of the highest cori-
terion correlations involving the Biographical Inventory were obtained
with the Purdue Rating Scale, a criterion imstrument which not only has
been doninstrated experimentally to differentiate betwesen "good" and “poor?
pilots,5 but which also yields & relatlvely wide range of criterion scores,
On the other hand, however, tbe Biographical Inventory has not predicted
even this criterion measure on other sawples althcugh without question the
reliability of this criterlon instrument varies as a function of the care
with which it is administered.

Granting that the ipadeguacias of criterion meapures reduce the ori-
terion correlations of prediction tests, the relative predlctive efficlsncy
of the Blographical Inventory aa comparzd with other tests 1a of signifi-
cence. It is noteworthy that although, in general, the inventory predicted
better than 4id teste of mantal abllity, it wae somewhat infericr over the
majority of samples tc the Test cof Mechanicel Gomprehenaion,s2 and parti-
cularly in the Ratlonal Teszting Service analysle, to the Test of Aviaticn
Information. On the basis of the Boston-Midwest date, which edmittedly
were limited, the inventory predicted sonmewhat lesa satisfactorily than
did certain paychomotor tests, particularly the Maszhburn and the Two-Hand
Conrcination test, although for ncne of these teets wire the criterion cor-
reletions high,

However, in regard to the com.tructice of paper-end-pencil teat bat-
teries, it is of importance to nots that the ccrrelations baetween tle Blo=
graphical Inventory and teste of w=mtal eblllty wwre consistently lcwer
than were the correlatione betwean the Test of Mechealcwl Comprehsenslion
epd tests of mentel ability and that this relatiocnshir was also avident
in the Nevy data, This suggsste utllity of the Bicgraphkical Inventery
in test batteries which include a tsst of mentsl ability.

Finelly, in regard to the gensral appiicability of bhe Blogrephlcal
Inventory in the practical situation, 1t ehovld he emphasized that the
inventory has never baen ewplojed primerlly for the purpose lcr which 1%
originaily was davelcped sud on the basls of the specific fraue of reler-
ance 1ln terms of which the ealection of ltems criginmally was orieonted.

Ag noted in the introduction to this report, the point of view criginally
taker was that the Ilnventory should be desipgned primsrily to predict pllet ©
judgment and other elsmerts of pliot pafety. It was designed, i1u its in-
ception, in an endcaver to prodict markad 3ifferoncas in flying hebits,
gvident among groups of pllots all of whim ware sufliclently Jit to btave
pasaed rigid phyeical examinatlons and swiTicleutly okillful fiyore o

bave passed ~igid flizht e.amlnstions, in the belled thut such dlfferasnces

Y- —— o

SIKelly, E. L. Op,_git. {3ee footuese § of thic rapori.)

Rpp noted previously, due to unevsilability of Mavy dots, it 18 woi
posaible to state whethor or rot this trend ez Lovnz out Ly the eiparience
of tha Navy with these instruments,
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in flying habits were relatecd to personality diff'srences which could be
measured by an inventory of this sort. '

However, because of the neceasity of developing teste for the malec-
tion of pilots for militery training, after collection of preliminary data
(from which the "J" or "Judgment" weights subsequently wers developed) the
enphasis was shifted. The most readily availsble criteria of fiight profi-
ciency available on military pilots in training (and on student piiote in
the Civilian Pilot Training progrem) was success in the flight training
course. Because of this fact the use of the Biographical Inventory has
been devoted almost exclusively to the prediction of measures of succeas
in flight training, end the scoring keys for the inatrument which have
been used extensively heve been developad in these terms.

It 13 quite probable, in this connsction, that measures of succeas In
the basic mili flight tralning course (or for that matter in normal
civilian training) are not weighted heavily with elemerntis of "safety” and
*judgment.® In such courses the pilot ies not exposed to & wide range of
eituations requiring the exercise of judgment, in as much as the course
is rigldly controlled and much of the filying 1s done under supervislon.
More important, under these conditions, the flight iastructor or check
pllot has little opportunity for emseseipy the student pilots' Judzment
excep* in regard to the specific and 1limitod elements of the flight pro-
gran. 33 Therefore, an inventory deslgned primarily to pradict "judgment"
has been valideted, and used primarily to predict an aspect of flight pro-
ficlency much mcre closely sssociated with "elkill.”

Tha nature cf what is meaesured by =n invertory of this sort is a func-
tion of the nature of tha criterion variubles in Herms of which criterion
groupe used in determinction of the llex evignis are pelectsd as wall ap
being a function of the neture of the itexms which ccnstitute tbe Ainventory.
Tt cannot be stated, therefore, that the fact that the itema oxdglrally
were phrased with the idea of predictiag “"judemvnt™ snd "safety" explains
the relatively low correlations with ¢ritarion easiables in which slanants
of judgment end safety do not fiyuras wariedly.

It can be pointed out, howaver, that the mhilcaophy uvnderipiag the
original development of the in..atory was that 1astrunents of this type
are particularly useful in prsdicting these elsganta of flight peiform-
ance such ar exercise of judgrsnt snd safety grecsutions, which can be
considered pertlcularly clomely alignsd wsith personality charecteriatics.:
The efficlency of the Biozraphicel Invaniory is this area has asver hean

e L e RS B e ALY Me T W DN i L e T LA T M e A A T - s T

3&3 noted previcusly, thlz vas one ur ths ressons advaptod ln ox-
planation of the low correlaticus found in the cerly Pundus studiss bs-
‘tween the "J" wsizhts and suseoss in the cortrslled Olvliian Pilot Train-
ing program. 2loo, of course, e asmpler co shich the "J" weizldie were
derived differ:d mariodly Fron H.o skaplr o7 stuedant plictha to whose re-
sponses on the irveasory the waighls wer: cpplied.
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thoroughbly sxplor-d 17wl Shted ol Sl Tt pe Topresented by the in-

vasiigadondn wiich Lo oilgn. 70 soiobis wore developad, involring
Teafe” and “unpufal o TiFolan oiluto, eonid acem to be suggestsd.

The Zlogrsplidza’, I-mantovy »lso reuld sesm to heve pocalble poten-
tialitles in the pradi uiyi I aspects of wilitery flight parformance
other then success i 17kt troining, For oxample, aggrassivenese in
corbat, or suilabiliiy fov vari~as iysea of flight Quty, l.e., fighter
pilot, bomber pllot, ete. In thase connestions it 48 perhaps unfortun-
ate that po many of ths ltame In Part B of tha Blegraplical Inventory
were ellminsted ia tle couree of the scversel revisions of the instrument.
Thesa Zuers which wers of the tsu9 found in many “personality” inventor-
ies, might have been rartlewlerly voeful in prsdicting arpacte of fijght
performance less Alcocily comiselad with flying "skill," or nere ability
to bandle and tc mepecvar ths plane,

In svaluatinyg tle Bingraphical Inventory in general terss it can be
atatad thst altbough la researc: conductad under the auspices of ths Com~
mittae the correlaticne betwwssn ths Dlographizal Inventory and measures
of success in flight training have not been high, nevertheless, the marked
ulllity of the B.I, »r the Navy nrogram indicates that the iaatrument has
merit for use in th2 celecilon of epplicants for flight training, particu-
lerly when used &a = slemsnt in o test battery. It would also seem de-
sirable trat future research on this instrument explore its utility in
pradicting elenente of flight psvformance not predominantely asscclatusd
with whet can most convenlantly he termed "skill." It ssams probable
that the Blographicel Inventory mey function in predicting differences
in fiying hetits wiich are veleted tc personality differences, amenable
0 mesaduraemant by an invenitory of thie typse,

SUNMMARY

In this report the develocnment of tho Blographical Inventory is de-
acribed snd subsequent studies in which- 1t has bgen used discussed, parti-
cularly with reference to findings beering upon the reliabllity and valid-
ity of the instrumeat and upon the correlatlons of the inventory with
sther tests. Although meazsures of the rellabllity of the instrument which
bave been obtained vary considerably, it is concluded that the reliability
of the inventory is sufilcien*ly high to render it serviceable for field
u30.

In regard to validity of trs instrument in most of the studies con~
ductod under the auspices of the Committee on Selectlon and Training of
Adrcraft Pllots the correlatione between the Biographlcal Inventory and
erltorion measures of flight performance have not been high, being in
general, slightly lower than the criterion correlations of the Test of
NMechanical Comprehenzion, and or the basls of very limited date, some-
vhat lower than the criterion correlations of certain psychomotor tests.
In these studles criterlon correiations of all tests undoubtedly have



been markedly attenuated by tue lack of reliabliity in oriterion measures
of flight proficiency,

Howsver, although in much of the sbove research the Blographical In~-
ventory has not predicted measures of sucvess in flight training to a marked
degree, the utility of the B.I, in uhe Nsvy program indicates that the in-
strument has morit for use in the sslectlion of applicants for flight train-
inrg, particularly when used an an element in a teat battery. In this con-
nection, the iow correlations betwesn the inventory and tests of mental
abliit; indicated in nearly &l1) situdles 1s of significence. It 18 sug-
gested that, in future resesrch, Bttenticn be given to determining the
=ffectiveness of the Biographical Inventory in predicting those aspects

of flight proficiency assoclated with use of judgment and obgervance of
safety precautions.
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