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QL1 Constitubion ivermue, Fashlpgion, DJLl. .
Livislon of Anthropology and Paychulogy

Committee on Selection and Training of birereft Pilots
i Novemtsr 27, 1944
* -
5 ‘ Dr. Cesn R. Briuhell
% Director of Reswirch
T Clvil Aeroneutics Adninistration
fﬁ%ﬂf Yesaington, D.C, .
e ' Dear Dr. Brimhell: . o
1§:- . Between June 20, 1942, and Januvary 31, 1943, the
& Committpe on Seiectlon and Treining of Aircreft Pilots conducted
éi] screening examinations of applleants for the Army phase of the Wer
o Training Servic» Civilian Pilot Treining Program. The attached re-
PR port, entitled The §.4.A,-Netional Testinz Service, Summery of Test.
IR Results end Comparipons with Success in "iight Training, oravides an
%@: enalysls of data accumulated in the course of this itesting program.
) This report was prepared send is submitted by the Committee on Belection-
T and Training of Aircraft Pilots with the recommendation thet it bte in--
g?{‘ cluded in the series of Technicel Reports issued by the Divlaion af
L Research, Civil Aeronsutics Administretion.
£
v The significance of the analysis of the relationshipa
{L} between test scores snd flight performence suffers from the fact that
i the population does not include those who feiled to meet the minimum
2 standards established for the selection of epplicants for flight train-
o ing. However, the data are of intersst in showing the extent to whieh .
i the tests predict differential performsnce in flight training of those.
kS vho meet the .minimum stendards. More important still, are the findings -
3 on inter-relstionships among the tests and on the influence of such ol
¥ factors as education, age, geographicel arees upon selsction &nd upon
b achievement in learning to-fly.

" Very truly yours;

Morris S, Viteles, Ghnirnan

Committes on Selection mng

. Training of fircreft Pilots
MEV:cv ' National Research Counmcil
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. Hetional Testing Service. This earlier project,dsscribed in an unpublished

.University of Rochester was first assizned to J. ¥. Dunlap, Director of Re-

Betwsen Juns 20, 1742, end January 31, 1943, the Gomnltf-n on scmuan ot
&nd Treining of Aircraft Pilots, under contrect with the Civil Aeronsuties
Administration, conducted screening exsminations of spplicants for the Army -
phese of the War Tralning Service ?Givilian-Pilot Trainiugi?rngraag- These @ .° ¥
rere administered through the C.A.A.-Natlonal Testing Servide established by~ R
the Comnittee on Selection and Training of Aircraft Pilota with handqnnrtnxn

. &t the University of Rochester. . , ‘ g

In undertaking the responsibility for the adwinistration of qua},ifym @ ‘
exsminetions, the Committee on Selection and Training of Alrcreft Pllots =
sgreaed to prepare en analysis of the results of such exsminations, Two nan- )
technicel reports summarizing the results of examinations given by the Ot‘q‘m*"
Nptionel Testing Service have been submitted to the Civil Aeronautica Admin- - .-
istration, (Civil 2eroneutics Administration Division of Research Report Eo,_?: ¥
Jenuary 1343, and Report No. 19, August 1943}, In addition, there has been
prepered a detalled analysis of test scores in relation to preference for -
various types of training and hours of previous flight instruation (Civil
Aercnautics Administration Divislon of Resesrch Report No. 30, May 1944).
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The present report includes s detalled examinatiom of the distribution

of test scores, of relationships among tests, and of the wvelidity of the

testa in differentially predicting the flight performance of those who met -
the minimum stendards established for the accepteince of applicants for flight’
treining. The report embodies data of significance in the evaluation of that#
which hsve been employed not anly in the acreening progren of the civil.Loqu‘ !
neutics Administration but also in the initisl phese of the aviaticm nedet - - ;;
testing progrem of the U. S. Navy which was formulsted, in part, on the hlliQ' Jlégf'
of etrlier reseerch conduotad by the Committee om Salactinn and Trlininc of ' Lf‘
kircreft Pllots. 1
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The Executive Suhcomnittae of the Committeo on Selection and rrainin of ;%§
Alrcraft Pilots perticipated actively in developing the pattern-of the §.%& ‘l#’ *ﬁ?
Netional Teating Service. Experience in the operation of en earlier stundqp&
Teating Program, involving the cooperstion of psychologistu in various perts.. ;-
of the country, contributed to the formulution and administration of the G$Ami1 ‘

*Prelininary Repert on the Standard Testing Program,® showed that quali¥ied s
exuuiners were available end that they were willing und even eager to partL-ruag
cipete In a netion-wide screening progrem representing a cuntributian to the .-

wer &-fort. .

The detells of the C.heh.-Hetional Testing Scrviearprogran wers pllnntd
by the Chairmen (M.S. Viteles) and the Director of Research (J. ¥. Dunlap) ug, :
the Committee on Selection end Training of Aircraft Pilots, in gooperation ;.‘ﬁ
with Dr. Dean R. Brimhall, Director of Reseasrch, Civil Aeronsutica Adminis-
tretion. The responsibility for the formulation of operating procedures lnd
for the direct sdministration of the C.h.A.-National Testing Service et the

ssaroh, «nd wes later trensferred to M. J. Waniman, Director of Testing,
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© ' Committes on Selection end Training of Aireraft Pilots. Acknowledgment 1e
Gue to the 607 exeminers, sccttered throughout the United Stetes, who sctively

gerticipated in the work of exemining over 62,000 spplicants for flight train-

- Members of the Rochester staff who contributed to the success of the
" B.h*A.-Netionel Testing ‘Servite as well as to the accumuletion of data embodled
~ "in this report include Morey J. Fantmen, Robert C. Rogers, David V. Tiedeman,
. ' Leotnard 3. Kogen, and Glenn B. Teylor, Jr. The preparation .of the present re-
: " ‘port hes been a cooperative underteking under the general direction of the Fdi-
- “torisl steff of the Committee on Selection and Training of Aircraft Pilots
" ailth the help of the staff of the Statistical Unit at the University of Roches-
- ter. Psges.l-36 were originally prepsred by L. S. Kogan, G. E. Teylor, Jr.,

. -De Vo Tiedezsn, and M. J. Fantmen. Puges 37-46 were written by L. Festinger,
" " hLe S. Kogan, He S. Odbert, and S. ¥apner. )

Morris 3. Vitelwms, Ghaifman
Committee on Selection and
i , Training of Aircrsft Pilots
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- charge of tae local W.T.S, training progranm.

From Juns 20, 1942 to Jevruary 31, 1943 the C.A.A.-National Testing .
Service, set up by the Netional Research Council Committee on Selectiomn oo
and Training of Aircreft Pilotis, administered a, battery of tests for sereen- '~ "
ing applicents for primary and secondary flight training in the C.A.A. War
Training Service Progrem. The test batte consisting of an Inventary of
Personal Data for Prospective Pilets (B. 1r¥ a Test of Mentel Alertness
(M.A.T.), & Test of Mechanical Comprehension {M.C.), and a Teat of Avia-
tion Informetion (A.I.), waz administered vy Chief Exeaminers appointed at.
each of 609 testing centers throughout the United States and the tests were
forwarded to the central office located at the University of Rochester,
Rochester, Xew York, for scoring.

The central office then "certified? those applicants who scored sbove = .-
predeternined cutting scoreg on sech of the BsI., N.A.T., gnd M.Cc Tests =
&nd reported the certification to the appropriate C.P.T. Coordinator in

Preliminary reports heve presented date on each of the four phaees into
which the program was divided (sees fooincte 5, page 3}. This report is a
summary report based on an analysis of the test scores and related informa—-
tion on & standard group of £5, 776 cases selected from the total group of .~$*’(
over 62,000 applicants tested. The report presents date ont (1) the stand- 73
ard group as a wholej (2) the per centof elimination and score.distributions of -'ii
educational, age, gesographical, and phase groupss (3) the interrelationships gﬂr)
emong the mesasures obtained, viz., test scores, hours of previous flight in- - . =
struction, and age; {4) scores obtained by those applicents who tock the bat-. -
tery o second time; and (5} the efficiency of the test battery in predicting
successful complgtion of the C.P.T. primary flight training course.

The results ¢f the investigetion may be summarized as followa:

1. Analysis of the tost scores &nd other date on the standard group of . o}
55,77 cases tested durin;, the four pheses of the acreening program revealed‘ R
that B

Firts
Py
i

a. The prsdetermlnea cutting scoraa rejected approximately 303 of L
the apoliicents cduring each phasao .Zﬁg
AR
b, Oonsidering the totel group, the M.A.T. rejected about twice am =~ . '
many appllrents s the B.T. end more then twice =s many as the- Y
¥.C. In ire case of the collegs group elcne, the B.I. rejacted S g
the largaSu pereentagze. ,-Tﬁ%
|‘ "!‘.:_?1,
' hE
C. Differences were found among the groups in the four phases, as fﬁ;
follows: v g
' . uE
(}} ™Me percevtayge o ceses with oellege trsdning dsereused i
Pron 43 v Phnse 1 to 33% in Poase TV. . ¥
: -
2
“d

e
ol
&



The nuuber of previous hours of fli&ht training decreassd
from phaaa to phase.

%@ﬁﬁg‘ - (3) With the exception of the A.I., the oean test scores tandod
e - T to be higher in the later phases. ,

5?%?%3 l;‘f " . (4) 'The Phase II group was the oldest and Phase IV the youngest,

d. Differences in per cent of certifieation of cases from the seven
geographlcal ressons seem to be related to differences in educa-

tionel level.
s

2. Analysis of the intercorrelations emong the various mesaures ravoale&

~ thats

) a. The intercorrelations emong the tests are positive but low, the
R " highest for‘tha total group béing .446, between M.C. and A.I.
LT
g%;;g; b. ¥hen the total group ie¢ broken down into pheses, the Phase 1
a0 ‘ " group exhibits the highest test intercorrelations; when broken
%ggiq‘ - down into educational groups, the grade school group exhibits

N . the higheat test intarcorrelations.

'éﬁgﬁ_‘,y 3. Anslysis of the test scores of two groups of cases who were rejectsd
?,?4];'-‘ .on their first testing but who .later retook the tests revealed that:
B - - |
F 8. The meen test scores on the repeat testing increased gignifi-
%j%\irf ) "~ cantly over those 'of the firet testing. The mesn repeat test

Tl scores.on the M.C. and A.l. approzinatad thoaa of the original

&

scores af the total group.

%‘

' b. The test—retest oorrelations of the four tests ranged froam .53
(B.I.) to .79 (M.A.T.). These cosfficients are probebly under-
estimates of ths reliability of the tests due to influences g
such as practice effects, coaching, changes in motivation, ete.

4« On a sample of {549 ceses, not including applicants who had failed
t0 receive a passing scors on the test battsry, teat performaence was coapared
" with oritericn date on success in subsequent primary flight training. in
analysis of biperial r's batween test scores and paes-fall and Pearson r's
batween teat,lnoroa and flight grades revealed that: ,

a., Each of four tests correlated positinly with success in tlight
trainlng.

Al

be The best test in the battery appears to be the A.I. with the
M.C. next in predictive walue. The superiority of the-A.l.,

= i_ .

Lo ~ however, may be due to the fact that {t was.not used for
LR screening purposes and hencs its range of soores xas not
W ‘ ~ .curtailed as such as in the case of the three tests.

N .’g" -"}}__ - 1 )
Era 1 c. ¥hen omly certain selected fallers or only cases from achools
:%j;! with sope attrition are copaiddrod, the coefficlents are not

-7
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raised to any grest degree over those obtained when ali the
fallers are considered. ‘

Additional findings were that cases with flight hours previous to en-
rollment appear to have a better chance of completing the course success-

. fully than those with no previous flight hours end that the mean age of the
faellers was higher than that of the passers.
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. lce durdng its seven montha of cperetion. Tt wes stivulated that these ap-
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t.t.T., end .G, Tests sna vho, 1f previously t2sted «nd not certi*i had | .
ot retaken the tusts with.r ol weeke of thelr last previocus- tewting,z (5)
reporting the certificaticns o tne C.P.T. Coordinstars, first by wire within
twenty -four hours of the receipt of answer sheets in the Testing Service ofe
fice, and subsequently by lebiey confirming the pravioua wire, ‘

Ty

R 5‘4); -

3k
Lt

The Testing dervice wxa jri7izted 2n JYune 29, 13 and officially canged
cope "ations on Jangary 31, 1945, Thls ge;lod VRY divided into four phases to
facilitats the analysts whieh gna to bs vads of the Testing Eervice results.
The first phase included ngplintnis tested bLetween June 20, 1942 and August
2, 19423 the pecond phase included applicants %ested batwoan Augnet 3, 1942
and September 15, 154%2; the third cheze insluded epvlicants tested between
September 16, 1942 and November 15, 1342; =nd the fourth phase included ap-
plicants tested between Movewbvar o, 194L and Jenvary 31, 1943.

43
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Over 52,000 applicants were tested by the O.A.A.-Hationsl Testing Serv-

ey

plicants te men betwsen the nges oF 1% eud 36. Applicante who were under 27
yoars of aze were eliglble only after they had bsen rejected by an Army Avia-
tion Gudet Board. The candidatea xare tested hy 609 Chlef Examiners and the
results were reported to 571 Coordinatorg distributed throughout the country.
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At the examination gseasion each apnlicant wes required to fill out a B
registration card. This card furnisted information regarding age, flight o7
experience, and educational background. This information was used as an o
aid ir selecting a standard group of appilicants for investigation. The
standard group consists of 55,776 applicants, or approximately 90 per cent
of all candidates tested. Applicants were excludad from the standerd group
when: (1) they indicated on their reglstration cards that they were apply-
ing for glider training or some training other than primery or sscondary
training, (2) they vere retaking the examinations, or (3) they failed to
furnish all required info?mation on their registration cards,

' T
ooy B

The purposes of this report are: (1) to present a description of.the
date obteined in the administration of the C.A.A.~Rational Testing Service;
{2) to determine educational, asge, geographical, and phase variations in Y
score distributions; (3) to derive both practical and theoretical intefpre- i
tations from the statistical analysis of the screening results; (i) to ena- i
lyze the scores obtained when applicants took the test battery a second time; ?
end (5) to study the efficlency of the test battery 1n predicting the success~

- L LR TR -
ol et g -

42t the beginning of the Testing Service it became apparent that men who
vere not certified would retake the examinations in the hope of succesding
on the next trial. Since it was nct feasible to stop thie practice, it was
hoped that an applicantts advantage through his familiarity with the tests
could be lessened by requiring him to walt at least six weeks before he
could be reconsidered for certification, Enforcing this reguletion neces-
sitated a check in the nmational reglstration file on all cases that entered -
the Testing Service office to insure disqualification when warranted. For By
a discussion of the scores of applicants who wers reexamined, ses Chapter Ly
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THE C.A.A.-NATIORAL TESTING SERVICE

Summary of Test Results and Comparisons
with Success in Flight Training

INTRGDUCTION

In June, 1942 the C.A.A. War Training Servicel requested the Committee
on Selection and Training of Aircraft Pilots of the National Research. Coun~ -
oll tc administer a battery of tests to ald in the selection of candidates
for tne Army phase of tha Civilian Pilot Treining Program. The Committee
adopted the following paper-and-pencil tests for the screening process: (1)
The Inventory of Personal Data for Prospective Pilots (B.I.), (2) The Test

of Mental Alertness (M.A.T.), (3) The Test of Mechanical Comprehension {M.C.), -

and {4) The Teat of Aviation Information (A.I.).2 Because of the difficulties
of procurement, mobility, and administration, paychomoior teats were not in-
cluded in the batters.

Results of experimentation by the Committee on Selection and Treining of

Aircraft Pilots and the Buresu of Aeronsutics of the U. S. Nevy were considered

in the selection of the tests for screening program &nd in setting the cutiing
score on each test. It was also decided that only. applicants acoring above
the cutting score on each of the three basic tests, viz. B.Y, M.A.T., and 4.C,
would be "certified® as eligible for primery flight training.’ Cendidates
for seecondary training were roquired to score sbove the A.I. "eutilng score®
in addition to passing the other threse tesis in order to be certified. Civi~
‘lien Pilot Training Coordinators who were responsible for supervising flight
treining &t local airports throughout the countrv were instructed to rejeect
men vho were not "certified" with the exception that an applicant for second-
ary training who had manv hours of flight instruction a1:d sxperience could be
enrolled by a coordinetor who feit the candidate was promising material.

The C.A.A.-Kationsd Testing Bervice wa3 establishe: for the adalriatva.-
tion of the secreening tests. 1Itp central office waa located at tha Uni=oriyity
of Roches*er, Rocnestor, New Yorki. This office operforiied tha fellowing Y ing~
tiones: (1) appoointiment of educstors or . psychologists vae wers not niherwise
connected with tha flifkt trainiag program es Chief Eveainers, {2} disiribu-
tion of test supplies to the Chisf Exarirers, (3} scoriig of tasts, {4) cerw

]

tification of appliceunts who.seecred encr: the "outting -3oreg® on the B.1 .,

. T Y TP AR L ER - ST ¢ P e o £ 1 R | e ¥ o o W g b ket Tt b Ay et el el ke el AL

lprior to Danenter, 1242 the C.L.&. War Training Sswvice was known &g the
C.h.A, Civilian Pich Trelniag Ivopruu.

2Thrnughaut this toport, thize “ovi Leyhs will gen=relly be referrad Lo
by the abbraviationa 14 parentaerss after coch test nens.

345 indicated b puge 4 of chis peperd, it wes estitneted wiet the o -
|t =1 : ¥ :
ting scorez and the artacd of gevstifyrcd-on wmculd mesvl’ in the elimdpnetio:
(%]
of appraximstely 06 7 the mvpsaoep A

!
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£, completion of C.P.T: primary flight training,5

. DRSCRIPTION OF THE TESTS®

"~ 150 quoations which furninh biographical 1nformation nbou the applioﬁﬁa
Previous studles had shown that certain of the questions differentiated: .
applicents who later successfully completed the orimary flight train&n;
course from those who failed to do so.

The Test of Meptsl Alertusss (M.A.T.) consists of 80 multiple-cholcs | 7%i..
: items designed to measure intellectusl capacity. In the past, applicants -~ n
for C4PsT, were required to have two years of college training. Since this o)
rigid restriction was waived during the period of the Naticnal Testing Serv-; &
ice, it was necessary to “screen” off those individuals who would be likely - v
o to "washout® of the training course because of pnsaiblo difficulty in masher-
LT ing ground achool end flight instruction.

: 1 (M.C.) conslats of 76 plcture
problems involving mechnnical relatianships. It hes consistently been .
found that high scores on this test are assoclated with success in fligh;
training.

z {A.I.) consiets of 200 objective ‘ f?;*
questions involving the history, serodynamiecs, end other napecta of flizhte- o

5k detalled statistical report on each phase of the muml Teating
. Service hes been submitted to the Executive Subcommittee. (These reports
are in the Committee files.) Three preliminary reports on resulte of the
Cuheds-Hational Testing Service have already been releaged in the Technl-
cal Series of the C.A.A. Division of Research. Sees w

: ' Report an ?.A.A,-Nat;ogal Testing Service (First Phase: June 20, 1942 & %
' August 2, 1942.) ‘- Waghington, D. C.t CoA.A. Division of Research, Report ° . %

No. 9, January 1943.

Rex ap C N n] Testine vice (Phase II: August 3 - Sep—

tember 15, 1942; Phase III: September 16 - November 15, 1942; Phase IV: :
November 16, 1942 - Jenuary 31, 1943.)  Washington, D. C.3 C.A.A. Division - %
of Resesrch, Report No. 19, August 1943. AE

Report on C.A.A.-Retional Testing 8¢ ervice (Previous Flight Training
%.. and Flight Training Preferences as Related to Pilot Screening Test Bcores.)
Y Fashington, D. C.t C.A.A. Division of Research, Report No. 30, lay 1944.

reTig ¢ TrERoe

brha exect ldentity of the verious tests epnot be revesled in the cH
' present report. The general nature of each teat, however, can be inferred
: . from the brief descriptions in this chapter,

[T
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Iﬁ—constructimg thia test it was hypothesized that a succesaful pilot e

the one who hes been interested in flying for some time end will show this
interest by & relstively high score on the test. When the Neticnal Testing
Service weg esteblisned, less information wzs evellasble on the walidity of )
this test then on the other thrsa. Therefore, no pessing grade was set for -
aepolicants for primary flight training., Previcus atudies had shown that

there was a significent differenge between the meen score of secondary and
srimary course applicents. Therefore, eppllcants for secondarz flight train-
ing were required to have a score which exceedsd the mean score of the group

of primary epplicents previously studied in order to be certified. However,
coordinators were allowed to enroll for secondary flight training non-certi-
fled applicents vho had considerable flight experlence if they considered

thege mpplicents very promising meterisl.

The time allowed for euzch of the four tests wes as follows:

1. B.I. - A0 minutes

2. M.A.T. - 20 npinutes
- 3. M,C, - 60 minutes
Le AJI, - 75 minutes

-

‘With the exception of the M.A.T. the time limits of the tests wers of ‘suffi-

cient length so thet few applicents failed to complete the tests.

ANALYSIS OF TEST RESULTS
A, Factors Helated to Elimination

1. Per cent oﬁ_gl;minatigg. The cutting scores on the battery of three

testa, namely, the B.I., M.A.T., &nd K.C., were set at points designed so

that fallure on one or more of the three tests would occur in the case of

30 per cent of the cendidates.? In Table 1 it may be observed that 27 per

cent of all the epplicents ih Phase I were not certified. In succeeding

phases the percentages were 30, 30, snd 28. On the whole, therefore, it

may be seld that the Testing Service apnroached very closely the estimated ~
rejection rate. j

2. Educational ackground. The term "educsationel Beackground®™ as used
in this report refers to the amount of formel education the applicent had
recalved et the time he wes tested. Thus, en applicent who indicated he
had completed one or more ysars of college training was trested as having
& college background; an applicant who had completed one to four years of
hizh school study (but no college) was seid to have a high school back-
ground; the remaining applicants who had not studied in high school con- -
ptituted the grade school group. ;

"The estimate of the percentage to be eliminated was based on &n analy-
sis of previous studies, espscially in comnectlon with the Naval Aviation
Céadet Selection Frogram.
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Table 1 indicates the educational beckgrounds of the applieants in '
each phass, It is clear that applicants with high achool background made
up more than 50 per cent of the total group, the proportion increasing
from phese to phase. The proportion of epplicants with college background
wes largest in Phase I with the proportion decressing from phase to phase, ' 3%*
Applicants with only grade school backgroundswars in a d'eidod ninority in
all phases. . .

TABLE 1

PER CERT OF APPLICANTS-CERTIFIED AND URCERTIFIED, ANALYZED
BY PHASE ARD BY EDUCATIONAL BACKGROUND

(Stendard Groups)

_ Group* r_ha&_l P_nm_n Phase III  Fhage IV _Q_f:!l '
Certified 34 30 30° 29 3L
College  Uncertified 9 - 10 9 9 9 s
Totalse 43 TA R 39 - 33 40
Certifiad 39 .39 40 42 40
High Uncertified - 15 18 18 19 18 Lok,
School Total 54 57 5% 60 57
' :‘J:-.z\!
Certified 1 1 1 1 1 ey
Grade OUncertified =~ 2 2 2 1 2 ¥
School Total .3 3 2 2 3 s
J - JCertified 73 70 (i) o T2 no. L En
. Total Oncertified 27 30 30 ' 28 29 i
. . Total , . L W"
N 16,191 15,298 . 15,780 8,507 55,7 -

-«;v

%upw T, ‘"1"

ALY

#Bee Section 2, (page 7) for definitions of educational backgrmmqf
*#Ag these percantagea ‘are rounded to the nearest whole number the: ;3
®totals" do not mlways equal the sum of the certified and uncerﬁﬁgg

fied. 5
Table 2 presents in detail the distribution of educational baokgroundvhy?
phase. The per cert of applicants who had twelve or less years of schoole -
ing increased from ohaﬁe to 3naae, the percenteges being 57, 60, 61 and 62

in that order. :

Qﬁwﬁ

3. Elimivations by Each Teat. It is irteresting to note the propor~
tion of applicants gcreened out by sach of the three testsa. Table 3 pre-

sent3d A comnarison of these percentages in each of the four pheses and for

the total standerd groun of 55,77 applicants included in the enelysis.

The ¥.4.7. rejected about ftice B9 jraay arplicants as the B.I. and more L

than twice s wuany as thes #.{: The percentages of uncertified cases whoe %

vera helow the M,A.7« cuttinh score were 17, 19, 19, and 17 respectively quéﬁé
#,
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for the four phapes and 13 for the total group. It should be noted that '_@ﬁé
the total percentage of cases below the cutting scores, namely, 33% bxceeds .is
the 30 per cent totel proportion of rejections. This is sttributable to M’ﬁﬁ%
the faoct that some espplivants were below a cutting acors or. more than ons - f
tesat, T

It‘snould also be noted that a small proportion of the certified -
cases in each phase was below the cutting score on each test. This fig-
ure vas appreciable in Phase I when 5 per cent of the total number of ap-. -
plicants werk included in the certified group even though they fell helow
the cutting score on the M.A.T. In this phase, and to a lesaer cegree
in Phase 11, the board certifying the men was allowsd to use its diacre-
tion in certifying appliceants who had high acorss on two of the three .
tests even though they were below the cutting score on the third. Dur-
ing Phase III the certificetion board, of its om accord, advocated the . ...J&
withdrawal of this discretionary power sc thdat in the latter part of " ,ﬂ'
Phase III and in Phase IV only those men were to-be certified who scored . -
above the cutting scores on all three tests. Thers ramsinsd, however, a
small percentage of men scoring below the cutting scors who were certi~ iR
fied as & result of clerical-prrars. This percentage never exceeded ane-

-tenth of one per cent. , ' PR

The proportiona of applicants eliminated by each test varied with o
educational background. This i1s clearly shown in Table 4 where the per-
centages of each of the three educational groups scoring above and balew - :
the cutting scores on the three tests are given. It may be noted from

Teble 4 that the B.I. rejected more college applicants than the other two 4
tests. In the high school and :srade school groups more applicants were h35£§

=T 5
S g

rejected by the M.A.T. than by the other two tesis. ‘fﬁw

)

be " ora ted rtif +« The very nature of the scresn- ';%ﬁ{

lng process causes the mean score for the certified group toc exceed the meﬂnkgﬁﬂ

acore .of the uncertifled group on the three testa largely responsible for . ,gﬁf
the selection of the certified group. . Table 5 alao shows, however, that '—'5?7

on the A.,I., as well, the mean acore of the certified group exeeeded the
mean score of the uncertified group, although this test was used for
screening only in the case of the secondary applichnta (lesa than 9 per
cent of the total number of epplicants).2
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The mean number of hours of previous flight training of the certi-
fled group exceedsd the mean rumbsr of hours for the uncertified group
in Phases I and II. For Phase III the mean hours of the uncertified group .. !%ﬁ
13 slightly higher than the mean hoyrs of the certified group. In Phase - %f
IV thev ars prectically similar. On the other hand, the mean ege of the ccnw«g
tified group is lower than the mean age of the uncertifiied group for each ﬁt*\
the four phases. F¥ith the one exception of flight hours in Phase III, it mlyﬁ
therefore be concluded thet the men who were younger. and had more knowledga %%

_;1
&

3In a study in which the scores of primary applicants were treated .
separately \for Phase 1II only), the certified group obtained a higher ¥
mean score on the A.I. than did the uncertified group. See Report Ko. 30, i
gP. cit, : . : S 1

3




CERT I FIAD

£ Abave

I8tandord Troapsl

PEx OENT ARBOVE ABL EFLUW SHUTIRG 3(0RMG BY THASE

UNCERTIFIED TOTAL

% Gelow % Abvove % Balow ¥ Above % Below
Cutting Catting Cutting Cutting Cuttiog Cutting

score,

#,ess than 0.5%
¥%Beglow cutiin

e includes all freguénciau at and bslow the cutting

1

Phege Score  Scorgd¥ Score Scora__ Scora Score
- 1 2 i 17 G 89 11
“ S IX £9 # 21 10 9 10
N B.I. 11 % * 2D 9 " 91 "9
1v 72 % 20 8 92 8
Total gal * 19 9 90 10
1 ) 5 10 17 78 22
D & ¢ 49 1 11 19 80 20
; HoAlT, III 70 * 11 19 81 19
- Iv .72 * 11 17 T8z 1Y
ot Total" 70 2 11 18 g0 20
o 1 73 1 19 T 92 g
L5 II 69 # 23 7 93 7
L . 4.C.-  III 70 * 23 7 93’ 7
e . . 1V 71l * 21 g 92 8
SRR Total 7. * 21 7 92 8
B _
i I. 26,19
Yo I11. 15,298
-3 N I1I. 15,780
ey Iv. 2,507
Eﬁg“ Total 55,7

Note: Because thesa percentages have besen rounded, they do not always
total 1004, .

about aviationm and more flight experience at the time they were screened
tended to be included'in the certified group.
certification was detsrmined without direct regurd for ege and previcus
flight experience, or for A.I. scores except in the case of mecondary ap-

It will be recalled that”

plicants. The distributions for the six measures discussed here appear

in Apperdix I.

PR 5. 'Stability of . The relative stebility, from phass to

phase, of the mean scores of the total group for the varisbles in Table
All possible differences for sach of the measures in
ihe four pheses were computed and the slgnificance {critical) ratio was

K 5 in of interest.
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TABLE 4

PER CENT ABOVE AND BELOW CUTTING SCORE ON BuI., MeA.T., TR
AND M.C, TESTS BY EDUCATIONAL GROUP Lo

(Standard Groupa)
PER CRNT

COLLEGE  HIGH SCHOOL  GRADE SCROOL
~Group —Growp . __Group
)
B.l. :
Above Cutting Score 87 93 g1
Below Cutting Score* 13 7 19
1 M.A;T.
' Above Cutting Score 90 76 32
Below Cutting Scors 10 24 68
Above Cutting Score £ 92 85
_ Below Cutting Score 6 g 15
‘ X 22,415 31,%21 1,540

#*Below cutting score includes all frequencies at and below cutting score.

determined for each differsnce.

These differences and significance retios
ere reported in Tabie 6. :

an]owing the commonly afceptea rule that a difference is atatistically ‘5
aigni“leaat if it {9 three tlres its standard errcr, it mey be observed
that threa of the gix onsseihla differences for the B.I. mre significant.
For the M.4.Y., 81l six Aifferences are significant. For the M.C., only
twe difTrerescas awve significnat. Tor ithe A.T. three of the differences
heve retins atove 3.0. for heours, all six ratios are well above 3.0, and
for age, Tive of the sla differences are significant. Thua, although tha
differencas are small ir magritude, bhey cannct be attributed to chance.

The diffe-saces 1n wzan Lesi scores, hours of flight training, and

ege smons ine whmas {Mabls 4 pay bs summarized as follows: &
i
B,I. - Pagsss { be U1 zimilar; Phese IV group higher, Fa
Ved e = Mrok aizleedineg phass supsclior to the preceding phase, 2
¥.l, - Pouas 3 lrweot; siher pneses cinilar. g
dele - Phagse & nigaert; other phases similer. e
Hdown 2 -~ Bash suoowedirg phece iess than preceding phass, ,;L;
nee - Posges ¢ osnd (11 h'mi;u:, Phaze {T older; Phase IV younger. ,%u
%
S
o
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. TABLE 6

STORIFICANGR RATIOS ¥OR ) IFTHRINGIS BETﬁmnn MRANS OF rﬁ&sas'f

' ' (Standard Groups) _

- S PHASE FHASE PHASR PHASR
. 1 - 12 111 . Iv

Il

B.I, Iz
IV

Mean

R

I1
M.A.T. . III
Iy

Mean

II
M,.C, Il
1V

Mean .

I

Al III
Iy

Maan

II
Hours II1
Iv : ‘
.Maan 14.73 2.4 . 5.69 Y.26 '

II
111

Mean

*In gach antrix the geatlon sbeve the il=ilonsl .contelins signiftoénne
retios; ths nortion below tha disgsnal coatains thie dlfferences bow
tween phase meens. Tn.zuch ceso the resn of the later phase 1s sub-
tracted from the mean of the earlier phase. '
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The mean tcores of the Bol. ¥.a.ls, and B.C. tests tendsd to be
higher in tke later pheses. This may be due, in esst, Yo Increasing
. knowledge by the applicents coresruing the nature of the tesbs, even
though strict preceutions were tairan for gusrding the test matarial
‘throughout the testiug pregrem und thesse precautlons uppeared to be
quite successful.

. .

Thé decreass in mean heur nf fiight eXperiescs fror phuss to phase
ary be accounted for in pert by = gradval depietlon eof the supply of men
with flight erperience applring tor primary trainirg. In addition, eppli-
cants for seccndary treining #»uo bad previcusly taken the tusts for certi-
ficetion for primary treining wore not reguired to retake the test battery.
This had the effect of reducing the number of secondary applicents tested
end, therefore, the sverage nucber of hours for the lotal group in the
later phases,

It 1a difficult to sexplaln the lncrease of the mean age in Phase 11
over that of Phese I. It may bave resulted from an szmnouncement by Selec-
tive Service officiala, during the period covered by Phase XI, which proumpted
. men in the older age groupy to apply fur aﬁlis*mert in this type of avia-
tion training.

Comparisons based on the six wvariables were made for the collegs, -
high school, and grade schcol groups. These are preaented in Table 7,
and in general follow tha gzme pattern of increase and decresase from
- phase to phesa as does the total group. 1%t has already been obssrved
from Table 1 that the educaticnal background of the applicants tested
‘varied from phase to phase. Thias suggeste that the significent differ-~
ences obtained for the total group amcng the phases uay be accounted for
in part by changes in the constitutlon of the groupa with respact to educa-
tional background.

The differences among the means of the 51: variables of Table 7 for
the three educational groups were tested for significance. The differences
end ‘the significance ratios are presented in Table 3, It may be observed
at once that all the possible differences satisfy the rule for statistical
significance., With the exception of the B.I, the higher ths educational
level of the group, the higher the mean test score. The high school group
wen ;hn youmgest end had tha least number of previous flying hours.

6. fAg!;xg;g_ngggggggpg;gg;ﬁﬁgg;ggg. For administrative purposes,
the War Training Service office divided the country into seven regiona,
The 8:ates included in these regicus are shown in Tetle 9 and in Plgure 1.
Table 10 gives the per cent of applicents in each phese who were tested
in each region along with the percentage of certified and uzcertified
cases in each region. Reglon 1 contributed the grestest number of appli-
cants and the greateat number of certified cases to the total nusmber of
applicants. Reglon 3 contributed the next highest number of applicants
and also the next highest nusber of certifie¢ casea. Region 7 contributed

~ the lowest number of applicants and alsc thes lowest number of certified
ceees.
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1
Delavare

Distriot of Colnm'b!.a

Maine
Maryland
Massachusetts
Hew Hanpshirs
Kew Jersey
Kew York
Pennaylvania
Hhods Island
Yermont
Yirginia

eat Virginia

Connectiout

5

Colorado
lowa

Kansas .
Neliraska
South Dakota
Hyoning
Missourt

TABLE 9

uc‘-.A. -~ mlons

1

2

Alabaza
Florida
Georgla
Mississipnl
North Carolina
South Carolina

‘Tennenses

6

Arizona
California
Revada '
Utah

*Hew Orleans and Baton Rouge, Louisiana,
Thess two osnters are in WTS Reglon 2.

(After C.A.A. ¥ar Training Service)

Visoonsin

Idaho
Montana
Oregon
Yashington

Lonisiang®
Kew Mexico

" Oklshona

are included hers in Ecgion b,
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- ' , ' TARLE 10

?:j:l . " PER CHNT.OF APPLICAUTS TESTED BY PHASE AND BY REGION "
;ift‘" : _ ' (8tandard Groups) '

% OF MaCH STAIDARD GROUR
Prhase Phaes Phase Phase

Region ’ I 1l Ill - Iv Total
1 1 Certified 13 n 12 a0 1k,
Uncertified 5 5 3 6
Total® 21 16~ 13 28 20
Certified g8 - 6 6 L B
§! 2 Uncertified 1} 4 3 2 L
i Total 12 10 9 6 10
1 Certified 1ﬁ 13 13 1 13
3 Uncertified | 5 5 . *? -5
Total 17 18 191 18 ‘
‘ ' . ﬁn’g
Cortifiad 12 i1 9 7T 10 B '-‘;;EE_
Y Undertified 5 6 5 "3 5 B e
Total 17, 16 w0 15 B ffg
© Certified 13 11 131 10 S © R it
: 5 Uncertifiad 4 5 L b b R
. Total 17 16 1 15 16 o
PR Cortified 7 1 13 12 11 Y
‘ 6 Uncertified 2 it 5 L - 3
Tatal 8 16 18 5 T U .
: . Certifisd 5 6 6 7 - 6 ey
7 Uncertified 1 2 2 2 2 R
Totel 7 8 9 <9 B L
' . Y
Cortifiad 73 70 70 12. - 71 o ;';?xéﬁw
Totnl . Uncertified 27 70 30 28 £9 oy
; Total - i o " i
¥ 16,191 15,298 15,780 8,507 55,776 L
' ' . o | o
%’ ;.L * As these percentages are rounded to'the.nearest whole number: the -
.  "totals® do not alweys equal the sum of the certified and the
- uncertified, ; ‘
i - ! . CC ~
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By linspation ol thue Wiy fnohe, i?.rof be 3usn that the per- E
centaces cent *italed By ence agion verisd from phass to phase. Thus while
Reglon ) ceat-ivated the lar st rueher of applicants and. the largsst num- .
ber of certifisd cages In the total jesting program, Region- 3 contributed ‘
- ths lergact pumper of appli~arts enmd Lhe Zergest ruasber of cases for Phases
IT and 17, ' -
The percartage of applicerts cerilfied In esch reglen is Indicated in
Table 11. Rezlons 5 and 7 had “hs greatsedi proportion of certified camsea
in every phasa. The ranking of the regions sccording to the portion of
their appliecants certified is aus folleows: 97, 6, 3, 5, 1, 4, 2. The high-
~ est rate of cartification appesrs in the far waatzrn stetes; the loweat
rate in the-southeastern stetes, '
TLELE 1)
BiR CERT QF APPLICANTS CERTIFIED BY PHASE f
AND 3BY C.A.A. KEGION ; v
(Standard Groups)
; Phase Phase Phase fhege
egio I _ S 111 ¥ Total
: Certitied 73 69 70 42 mn
1 .+ Udcertified 27 31 30 28 29
N 3,425 2,;56 2,770 2,338 11,049
© Certlfied’ &5 60 62 63 63
2 Uneertified 35 40 38 37 37
N 24004 1,572 1,426 534 . 5,53
Certified. 7% 72 T2 72 73
3 " Uncertified 24 23 23 28 27 ’
. ' N 2,714 2}792 2992,6 1]“0 9’842
Certified 0 65 67 66 67
4 - Uncertified 30 35 33 34 23
N 2,814 2,484 2,156 272 3,326 - '
Certified 75, 7 7 70 72’
5 Uncertified - 25 - 29 30 30 28
N _ 2,775 2,436 2,362 1,254 8,827
- Certified 79 74 A i 75
é Uncertified 21 26 26 23 25
N 1,366 2,373 2,782 1,310 7,331
. Certified 81 v/ 7, Vi %
T, Uncertified. - ' 19 2 26 25 rIA
o SER
) ‘ , o
il T I 3t
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st
| i 'L*F'.‘,.:(
TEST MHANS BY C.A.A. REGION : i3
REGION N B. I M.A. T MB: . _AL -,ﬁigg
; t N ) . f:’_'f ]
Cortifisd 7870 . 9.3 43,28 51,29 95.45 ',§§
1-  Uncertified 3179 -~ 7.u3 51.78 Ly.20 68.7% L F
Total 11049 8.92 39.97 Lg.z 87.17 et
Certified el 9,19 Y1.1k E;.rh‘ 90.79 %
2 Uncertifisd 2052 7.22 28.79 " hs, 60.85 uﬁg
Total 5536  8.46 36,56 - - 79.69
. - '_;_(I“gi_
Cortified . 7195  9.52 43.23 5236 95.87 L
3 Uncertifisd 2647 1.48 30,87 1;5.;& 69.03 X3
Total 98l2 8.97 39.91 50 88.65 S
Cortified 5606  8.97 41.97 52.2 9093 e
Yy Uncertifisd 2720 1.02 - 30.19 ) 62.7 e
Total 8326 8.33 38,12 %0.63 8l.12 - 5%
Corvified 6&:6 5,16 42.65  52.77 90.15 Ty
5 Uncertifiad 1 7.18 30.82 -1i6,92 63.03 B
Total sg27 g£.60 79.33 $1.12 83.1% bl
Cortified 5906 ¢, 60 33 )3§53 102.50 ;?ﬁ
6 Uncoertifisd 1925 7.72 zgw - by.29 75.10 B
Total 7831 9.1% 39¢ 52.00 - 95.76 £
Cortified 3306  9.50 42.91 53,88 65.11 Y
T Unosrtified 1059 7-40 30.29 48,22 69.35 .t
: Total 4365 2.99 39,85 52. 51  B8.86 sl
N = 55,776 4
ey
‘ ' )
Table 12 presents the tass moans sccordipg to C.A... reglons. Tor iy
thres of the fovr tests, vix. B.X., M.C., and A.1., the two regloas hav. ki)
ing the highest pmportion of their groupe certified (Reglons 6 and 7) i
have the highset neann. RNeglone 1 and 3, however, excelled the other it
regions on the M..0.T, o
"f.:..g-,}
It 43 obvicus that tha regicnel differences dlscussad ars a result- %««
ant of many festors. In omr afterpt to loolate some of these factors cer- ”3
taln data were gatrared from tha 1540 coaus figures. Thess data ars repra- R
sented 1n Table 13. E
- ' L
Coluxn Y% 4in thiz tabls shows e perconiage of males eligible ta nge .
applying far trainiug ln each reglon, Thase percentagse were compuisd by ‘
comparing ‘.;hf:-' nuobar of appllecnts fron a region with the male population, 5%5
.
¥
. £
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ages 15 to 34, for thet region according o
make the ags range from 17 to 36 in 1942
limits imposaéd by W.T.S5.)
lesp than 1% of the males "sligible” in each region and that it varied:
from region to region,
est in Regicn 1, and was highar in sach sucoesaiva wegion, reaching thq
highest value’of 0.657 in Region 7.
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Shs 1940 census. " This would
witlch would ocoincide with the age
It-van be seen that the applicaticn rate was

The percéntage of eiigills npplicants was low-

Golumn's glves a rough indicatlon of the average educational level
of each reglon.
pumber of years of achool completed I r men over.25 ysars of age was ob~
The aversge of these stste medisna was used to characteriss the
sducational level of the particular region.
cent of the populatlon clussified es urgan in each regionm.

A8 a measure of educationsl level of a state, the median

Column & indicatss the per

[

Table 1 presents the ranking of the several regions with respect
to these census varisbles as »ell as with respect to the proportion of
certified applicants and the rsnkas -for the four test means.
noted that regions & and 7 which havé the highest rate of certificstion
als0 have the highest educationel level and drew the greatest per cent
of eligible malea. _
tion, the lowest educsticnal level,and lowest degres of urbanisation.

It will bte

Regions 2 and 4 show the lowest rate of certifica-

0f the wvarisbles here considered, the educational level of thw ro-‘

" gion appears most closely related to the per cant of certificationm.

~ obvious, of course, that many other factors might be considered, such
' &8 the extent to which men were drawn Into reguler Army training.

Summary.

cases tested during the four phases of the screan;ng program ravualed that:

It is

inalysis of the test results and other data on 55,7%

The predetermined cutiing acores rejected approximatoly 30%
of the epplicsnts during each phase.

Considering the total group, the M.A.T. rejected sbout twice
a8 many apolicants &3 the B.I., and more than twice ae many ag
¥.0. In the case of the college group aseparately, the -
B.I. refacted the largest percentage., '
Differences were found among the groups in the four phases,
ap followas

{1) The percentaga of cases with college training decreased
) frow 43% in Phase I to 38% in Phase IV.

(2)
- from phase to phass. ,

(3) With the exception of the A.I., the mesn tent scores

tended to be higher in the later phases.

(4) The Phase II group was the oldeat.and Phase’ Iv the

youngeat.

-

Thc number of previoua hours of flight tr&ining decreasod—:n
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TABLE 13

CENSUS DATA ON C.A.A. REGIONS
Male Population Parmtaga of ‘ Per Cmt -
. o 1534 Males "eligible®  Average Yearc - Popmatu&
S L&go__ssﬂ_). in Ags, Anplying  of Fducstlon _m_.;.%‘
‘ A
11,049 7,355,056 0.15% 83 . e O
5,536 3,251,054 0.17% 7.09 31,93 «%
9,842 5,506,866 0.18% 8.2l 60.22 5}

8,326 2,370,890 0.35% - 7.60 39.57 3

N
2w
A1

5,827 - 1,853,804 0.ksh . Bl 45,00 &

‘ ' o i
7,83 1.3&.1‘60 QDST% - i 9,15 ‘6?,25 ,7 W;c
4,365 671,609 0.65% , . 8.70 47.10 R

[
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i " 4. Differences in rate of cort.iﬂt;ation of cases from the seven
_geographical reasons seen to be rolated to diffarmus in ed-
ucationnl level.
B. Inhrrolationships Among Measures | _
1. Intercorrélations. When a battery of tests is used for selec-
tion, 1t is important that the interdependency of the oonstitusnt tests ;
e be clearly understood. I two teats are highly intercorrelated, it ia -
2 probably inefficlent to include both tests in a btattery. Previous stud- 2
‘1es by both the Navy and the Committee had shown that a fairly low rels- .
B tionship exists among the B.I., M.A.T., and M.C. The exuct extant of the
- relationship among the four tests in the battery is presented in Table 15,
L toget.har with the relationship of the testa with the age and the number of
flight hovrs that the applicant had when tested.
Lo The mtercorrelationq of the tests are positive, but lot, the cor- . S
- relation between tha B.I. and M.A.T. approaching sero. The correlation E
between the M.C.'and the A.I. 13 the highest, nemsly, .446. Kone of the ‘fg
tests correlates highly with hours and age although the Test of Aviation i
0 Information correlates .40l with hours. This latter correlstion is in b
e - agreement with all previous experience with this test.
e . TaRIE 1S
T L ‘,
o INTERCORRFLATIORS FOR STANDARD GROUP o
AF-%"?:‘ | . N T ’ ‘
Iy Bdo  Mehel.  MC. A, BOURS  AGEw
Y B.1 - .om 257 .33 264 -1
1 M.A.Ts . e «351 375 "“'053 -.135
Dﬁ:’iﬂ‘ an. - rm , 0034 .122
S A.I, - <401 073
R Hours - - W21
g dee | - %5 .
;_»'f"‘ . Mean 8.78 ' 39-22 50.64 %060 9.0‘ 25.59
m;f: L~ 2-55 ' 10.43 7-11 34-03 210% 5027
j‘kit::‘:c’:s:‘, D R = 55’%
m%;:{.T i ; , . . , .
3*» #Intercorrelstions of the varimbles with age are based on 55,682 oebes.

: 8ince these correlations are based on 4 sample of over 55,000 cases,
+ " ¢ne might expect them to be highly reliable even though it is clear from
"the didcussiom above that the semple of ceses 15 made up of four groups
that are not exactly comparable, e.g., Phase I contsined many more ssoomd~ .
ary applicants than did the other phases, In order to determine the reli-
" ability of these correlations the intercorrelations of *he measures (with
the exception of age) were computed for the separate phases. These are
. presented in Table 16, 'The correlations in Table 15 are similar froa -
phass to phase. Nevertheless, there are differences among the correla-
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TABLE 16

INTERCOSRTILATIONS BY PHASE

PHAE"‘; . Bqu :L_Eo.h.q'fq MQCO

I s 093 271
II — 07 234
111 - .0%0 . .256
Iv -— 051 277

I . - 0368
I - g
II1I - 357
Iv - .307

Il -
III -—
Iv ! e

I
I1X
Iv

Il
II1
v

6 38.60 K0, 35
5 39.07 5070
5 29.50 50 80
-89 IS I 50.61

BoT
II g.7
111 Bo7
Iv Ga 8

I, 2.04 12.65 719
11 P50 10.33 7.08
III P.51 10,30 7.07
iv 2.l3 10.26 715

16,161
15,298
15,780

8,507
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tions that cne would not heve expsoted to occcur in such large samples.
A1) possible Gifferences were therefore tesied for statlatical signifi..
canice.? The significance ratios (t values) obtained in this operation
are presented in Table 17 for the six possible phase differeénces for ' _
each intercorrslation. ‘
o A study of Table 17 indlcates that two-thirds of the thirty pos- !
i%%u sible correlation differences between Phase I and the other three pheses >
g arq gtatistically significent. On the other hand, less than one quarter -
s - . of thiocorrelation dif“erences among the other three phases were signifi-
cant. ‘ ¢
In view of the fact .that the mean and sigma values for sach of the
. educational grouns compo3ing the totsl group of applicants differed from
each other, the intercorrelations of the test bettery for these thres
groups were obtained for each phese separately and also for the comblna- .
5 tion of the four phases. These correlations ere presented in Tables 18- -
oy <0 and 22"'21&: . : ';
A The intercorrslations of the test battery for the totel college .
;g;f' ' group, the total high school group, and the total grade school group
S are gimilar to those obtalned for the complete group of 55,776 appli-
e cants. It is interesting to note, however, that all but one of the tegt
sﬁ%ﬁi‘ intercorrelations for the total grede school group are of greater magni-
f4§5 * tode than the correaponding ones for the group of all applicants (ef.
s .. Table 20 and Table 15). The largest difference between the test inter-
RN correlaticns for the grade school group and the total group is that
e found for the correlatiocns between the B.I. snd M.A.T., the correlation
ok :
%%% ] ) : y :
§§i  9% ¢ value of 3 or graatar is COnsiderod as aignificant in the praa—
i ent report. The signiflcance ratios of the differences between correspcohd-

ing r's from phase to phese were computed by the formulas
- ta__% - %2

-_‘ J(31—3)+(32-3)
where o « % logg .%__I} |

For a more detailed discussion of the ute nl thia test of significance, .-
' '-'..' ri,h’.r, noia, : A - o 1L B SN Il B Bt H rifth !dition.
- - Edinburgh: Oliver lnd Boyd, 1934, PPs 183-192.

101me fact that the Phass I intercorrelations were higher than thoss of
the other three phases mey be dys to the greeter variability of the Phase I .-
group, as shown by the larger aigms valuas as presented 1n Table }6, ~ '+ - .

poat

o -.mz_'.rq_' E
50 ‘ . . L e
A N , o o D icﬂ e s



R

¥

e wrEAT \g?

2 “._,,l s » o * b «f"'{ff:'q- !if‘- ! zi’

o *gﬁ T "f%ﬂ"‘gs v ‘iﬂw; AR "‘%1
- fnGs ; FELU ;
?g??ﬂ% N ' ¥ ;; ) _—
S . ,,1*5‘;‘{

TaBLE 17

| { VALUES TOR PHASE DIFFERENCES BETWEEN !HTERCORRELK"I’IG!S

ot DIFFERENCES IN
r's FOR PHASES MoA T, M.C. A.1. - HOURS
' T I-11 2.1 3.5 5.7 7.6
. 1-111 1.2 1.4 5.6 13,1
' I—IV 20‘ ' "0'5 7- 5 '12'&1
BOI. 11"111 "'0'-9 —2-1 0:\2 . ‘ 504
CII-IV 0.7 ~3.4 2.6 £,
III-XV 1.4 1.7 2.8 1.2
T-11 1.9 3.4 . 3.6
1-111 1.1 1.7 4.5
1-1V 5.1 31 . .3.1 oy
T.l..&aTa II"III "'OJB -117 0«3 i
: 1I-Iv 3.5 0.3 0.0 w
III-IV 4.2 1.7 LTy AR <
. o
I-11 . bael 303 r"’,‘”‘
1-111 . o ‘- 1.6 5.0 e
L I-1Y 0.5 3.8 #
M.C. 1I-I11 : . ~2.5 1.7 e
. 11-1V -2.9 1.0 - i
C - 1111V -0.8 0.4 ‘
I11 . '10.2
IIII : 18.2
11V . | 17.1
A1, I1 111 7.8
IT 1V 8.4
111 1V 1.9
TABLE 18

INTERCORRELATIONS FOR TOTAL COLLEGE GROUP |
Bl KA e Ad.  HOWRS

B.I. - Al 286 % 2%
HeAlT, ' —— 249 W33 -030  .F

M.C. ' — 454 . 07

- . Tl - '2‘ -t
RN, T 5P a
- 3k Feng p g
;

i
5 o U E A B

i ‘7 _f;:?,—

Ao I - —— Gm ‘;‘ T:%
Hours — . :C' o
LR
' - By
Mean 8,40 LB .12 . . 51 -61 91 «30 . 91‘7 L :JE:.
- 2.5 . 9.7 7.19 33.% 21,75 e o

e
SESE ST
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TABLE 19
" INTERCORKELATIONS FOR TOTAL HIGH SCHOOL GROUP

B.I. BAT. 4G Al HODES
B, . e .102 A0 422 27
.. T, — .320 .355 -.075
WG, - -— 428 .09
bk o —— .400 ’
' $§ﬁ§3 -—
) 9.10 37,11 50.06 84,22 - 8,55
o 2448 9.7 6.95 - 33.67 21.7%
®os o821 . ,
‘ TABLE 20
_ INTERCORRELATIONS FOR TOTAL GRADE SCHOOL GROUP
Bl MAT. MG LI.  Hoss
B.1. — . 253 .02 457 .243
M.A.T. o - 378 +455 ~.025
M€ | — L40% JO7L
TS S ‘ _— 421
Hours ' : ——
tean 7.77 25.95 48.50 67.57 12,92
C 12,50 9.43 7.58 %,20 . 26,37
= 1,50

- being .253 for the total grada schoel group as coupared with the corroaw

i ponding velue of 079 for the totsl group of applicantaa‘

iﬁﬂ Ths higher test intercorrelationa in-the case of the grede school

A group may be due to the fact that In a low education level group the

L ®"ability to tske & paper testM 13 a strong common factor affecting per-

JERe formance on all the tests. .
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The differences hetwaen the corresponding correlltioql for the oollego,“

bigh school, and grade school groups vere tested for significance. The %
values are pregented in Table 21. It can be seen that lesa than one-third

- of these differences have statistical significance.
thzt have stetistical significance involve the .correlations betwsen the B.I, "

and M.A.T. test and the correlation betreen the M.A.T. teat and the A.].
Thus, the M.A.T. score was involved in six of the eight differences that

- proved to be significant.

This 1la in keeping with the previcus observa-

tion thut the thrce educaticnal groups showed the greatest relative aif-
ferences on the M.A.T,

B.I.
M.A,T.
M.C,

A.1,

TABLE 21

t VALUES OF DIFTEHENCES BETEEEN CORKELATIONS FOR COLLEGE,

HIGH ‘SCHOOL, 4RD GRADE SCHOOL GROUPS

GROUPS COMPARED
FOR DIFFERENCES

IR rtg

Coll. - H.S.

. 0011. - G.Ss
H. 8, - G.3.

00114 o HnSe

collo - GDSI
H. 8. -

Coll, -

G
Coll., -- H.3,
G a
Ho 8. - G

Coll, - H.S.

COllu - GaSu
Ho St - GdS-

Tables 22-24 preseni .
college, high school, and gradez scherl groups by phapes, An inspection of-

t ~ VALUES

2

HQURS

0.6

1.3
1.1

1.1 3
-£.6 -0,
"'6 00‘ ' "1

4§
=N
" =

L]

1
e
WH--1 OHON oo

. 52
0.2
‘ -1.9

R VIR R L
g

{
.

. =l4l
0.3
0.7

O W
- Ll

L

1.9
""0.6
-1.2

the intercorrelations of the test battery for the

_ these tables indicetes that the cherges in correlation velues from phese
. to phase were gerarslly es large within the educational group as they were

in the groun of a.l applicaﬁoae

' The correlations for the grade school group reporied in Table 24 are
taged on a much szwaller semple ¢ ceses then are the correletions for
either of the other two prouns, e.e., the correletions for the grede

achool group in P2

ase TV 2rz vazsd on eply 165 caszes.

4

The phese Fluctuations of lhe faterccrrelqtions'for the grade Echool J
group were tested Tor statistical alguificenece. The § values of the dif-

. Terences from phuise o nphas: ere presentsd in Table 25, Only 3 of the 60
possible differendas hed i

vEaias fractoy than 3,0, the highest being 3.7.

Half of the differences

FEN
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PHASE

I
11

B.I, 111
JIv
1

3

M.A.T. i1
IV

I

I1

M.C. . I11
v

I

II

Fi o ITI
v

I

Y

Hours Il
iv

I
: . I
Mean 111

‘ Iv

1
II
o 111
Iv

-

I

- II

N 111
Iv

ah‘ﬂt N 15J$u w%w L~
INTHROORZULATIONS PO COLLESH CROUVS BY AilaSd .
B1 In “aﬂ.nTu lleca J“an HOIIRS
- 117 .285 173 2327
- D58 263 JM13 2307
—_ .109 .25 429 215 -
— .132 . 32U 103 .218
—— 371 64 «,001
- .3%7 g2l <.0h0
— 308 340 .04
¢ - .323 2353 =.021
- <70 .116
— 109 075
- 473 .059
- 1182 .086
~— 512
- 392
- 235
- <302
8.16 L2 .59 51.29 93.31 15.84
8.31 u3 03 51. 68 90,76 g.91
go 37 Sﬁ . 51»38 90.27 5.h’9
A hz, (BL.65  89.95 k.37
2,68 9.9 7.26 3.17 27.28
2.55 9.7 7.12 3 21,31
2453 .75 ?-1E 32.09 15.83
2.57 9.55 7.2 71.68  1h4.28
6,9k
6, ,119
6. v153
3,199
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INTERCORRILATIONS FOR HIGH SCicOL GROUPS BY PHASRH

PHASE

EOID EIGADT\?

I
11
II1
v

I
Il
I1I
v

I
I
11X
v

I
11
III
Iy

I
II
11l
v

I
II
I11
v

I
11
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IV
i
iz
11X
Iv

U % il n

M.Co

- .10%
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- 070
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9619
1 9.5

25T 2
2.5 9
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5. 716
g. 720
g,2U0
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50.18
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83435
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INTHRCORKILATIONS FOR 2.0i SCHOOL GROUPS BY PRAST

PHAST . ) B.1. ) Mada T HoG- ) -Ao Iq - HOURS I' ' “
I - .266 303 . .h9g 251 |
: . .11 - . 278 367 1169 <311 :
B.I. 111 - o2 27 .393 w212, ‘ F
, IV - L1 a2 <18 .83 2
, L - ik RIT: - SR}
. 11 - ~43h M52 .03
M.A.T, . IIX - 108 IR TE N o )
Iv - .181 $339 -3 2
: I - % . .051* "
th . o Il - oll' g 0111'2 _“
' M.C. . 111 - 373 .08 b
' IV - 170 -.12% #
1 - b0 -
= 11 _ : - A7h :
A 111 - - RO -
v - 273
I | -
11 - -
Houre = III . ; -
v - ,
_ I 7.59 24,65  U7.78 66,31 15.82 | ,
o 11 T1-71 26,90 4o.40 ' 68.79 13.13 B
T Mean . - IiI 7.82 25.99  L47.89 . 606.09 11.07
& o CIv 8.37 27.42 . 49,77  71.69 . 7.32
S ) I 2.49 9.16  7.40 37.82
;‘;{ o 11 2.53 9.83 8.0 36.96 3
Ty o 111 251 8.9 3 34,70 2L, 35
s v 2435 ‘9. 7 15 33.75 = 11.35
e 11 n E '
K N lil = 357
IV « 165
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TABLE 25
t = VALUES YOR PHASH DIFF-RINCWS BETNGY INTMRCORRMLATIONS FOR
B : GRADE SCHOOI GROUI'S | | R
MY
-~ ""Li:x:
DIFFERRNCES IN b~ VAl _ Sy
r's ¥OR PHASHS M Al T M 0. A.1, HOURS - )
I.ID 0.2 . -1.1 0.6 -1.0 ,\s%
I.1II G.5 0.5 2.0 0.6 - R
I .IV 1.4 2.1 1.1 0.8 ﬁﬁﬁg
Ban II -DIII 006 105 103 i 1.5 ‘;
11 -1V 1.5 2.8 0.7 1.5 -
I1I -IV. 1.0 1.7 «0e3 0.3 4
D G 4 =1.7 - 0.9 =l.2
I -III -1.2 1.0 ~0,6
, | 1.9 2.1 1.0
M.A.T. " 11 .11 0.5 0.1 0.5
IT -1V 3.1 1.5 1.8
LI IV 2.7 1.3 1.k
:L-II “'007 -l.ll-
1111 1.. =0,k
I -1V 3.3 2.0
M.C, I -1I1 1.7 0.9
I1 IV 2.7 2.9
III ..IV. 2.% 2.2
I .IZ -0.9
1111 ~0.2
I.Iv 2.0
A.1, 1T -TII 0.6
II IV 2.6
111 IV 2.1
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Little evidence i3 hwre offoced - 2 szoples of ginde Schoel applicants
ere not comparable Irom phene fo prade. ¥iuctunticns tetween pheses for

the nigh achool end college grount appeatei ton alight to justify tegts of
statiztical siEnif1~anre,

2. §_gmg;z* Anelysis of the lntercorrelietions among the vericus meaps-
uras revealed that:

a. The intarcorrelationé smong the tests ure positi%é but low, the
-highest for the total grovp teing 446, between M.C. and A.I.

b. ?heﬁ,the total group ls broiken dovn into phases, the Phase I
- group exhibita the hiphest test intercorrelstions; when broken

doxn into educational groups, the grade schaol group exhlbite
the hlghest test inte: uorrelatlons.

SPEAT STURY

It has been previously stated that applicants who were not certified.

. were eligible for reexamination zfter six weeks. Since meny applicapts

took advantage of this opportuni*,ﬁ & sanple of revmeat cases becane avail-
sble for study. g

]
| - , . . »

The investigeticn of Prepezt® scorss was done in two.scparafe studies -
o that an estimate of the atubility of the results was pogeible. Study A

- consisted of 367 cases who were not certified in Phase I and retook the ox-

eminations in Phase II. Study E consisted of 1304 cases who were rejected
In either Phase III or IV and leter retook the tests. The original and re-
peet mean scoreas for the group reexeminsd snd the meen scores for the total

_pooulation of 55,7% cases are pre=ented in Table 26.

. TABLE 26
'ORIGINAL' ARD "REPEAT® HEANS OF THE REEXAMINED APPLICLNTB

‘;1‘1—‘]'5'5«'-)2.:
oo RS

. - ORIGIHAL TESTS * REPEAT TESTS . TOTAL

B.I. ' 7.06 © 7.54 ' 8.19 - 8.4 3.78

MekaTe 3074 31.03 3.4 37.93 . 39.22
X.C. A7.44 47,33 50,22 50.21 50,64 :
| | . .4
y 0% o 72,32 72.50 36.34 26,69 - 86 .60 ~

X C¥7T 1304 . %7 . 1304 55,776

It is npparent that the mean original scores of the reexamined gréup are

different from the mean scores of the total population. This was to be - .
expscted since this repesat group was made up of applicents who had fallen K
' ‘ ' ;5%
é*g“
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at or below the cutting scores of at least one of the tests. When these ep-
plicents retock the test battery, however, their scores increased. .In fect,
the mean scoras for the repeat tests were not significently different from
the mean scores for the totel population in the case of the M.C. and A.Ia .

The significance ratios in Table -27 for the differencea betwean ' mean
scores for the original test and mean scores for the repeat test are all
greater then 5.0, which indicetes thet the chances are less than 1 in 10
million that the difference is not a resl one. The highest ratioc, 17.1,
occurs for the difference in M.A.T. scores and the lowest ratioc, 3.5, occurp
for the difference in B.I. scores. It 1s, therefors, svident that sn aver-
age lwprovement in all itet scores resulis when an applicant 1is peruittod
to repeat the tests. -

T TABLE 27 ]
SIGRIFICANCE RATIOS MR THE DIFFERENCES BETWEER QRIGINAL .
AND “REPEAT* WEARS OF TWQ SAMPLES ‘
DIFFERERCES IR MFANS SIGRIFICANCE RATIOS
. BETKEER; . ' STUDY A *© STODY B
Total Group and : i
Original Sccres cf Repest Group 12.8 -~ 1%.9
. Total Group and L )
B,.I. Repest Scores of Repeat Group L5 4.6
Driginal Scores and
Repeat Scores of Repeat Group - 5.0 =3.5
Total Group and ' -
Originel Seores of Repest Croup 16.4 29.6
Totel Group and .
MedA Ts Repeait Zcores of depeat Greoup . 3.2 4.3
Origincl Scores and
Repeat Zcores of Repezt froup -3.8 -17.1"
Total Group and
Originel Scorsao’ Repeet Group 8.4 16.4
Total Group and »
M.C. . Rapeet Scorez of Rapeet Group 1.1 2.1
Original Sroreg and )
- Repes” Scores of Repeat Gronup 5.3 -10.0
Tetal Gooup end’ ‘ :
Originel Scores o1 Repsal Group 9.5 17.4
Totel Uroup and
A.I5 Repet ¢ Scorer of hapiet Croup 0.2 0.1
Qriginel Scores aad
Repect 3coras of Repemtc Groop . -£.4 -12:0
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The test intercorrelatiens nrs presented in Tuble 28. The:intercor-

relations of the original B.1. 3core and the originel H.A.T. score are

=+457 for Study 4 and -.447 for Siudy B. Theue intarcorrtlatiqns xere

80 differsnt from the .079 correlation of thess two verlables in the - ..

- total population (Table 15) that further lavsstigation wag made in Study

4 of this negative relationship. In general, an applicant fell at or be- .
low the cutting score of only cne test (only 15 per cent of the reexmmined -~ -
"coses fell at or bslow the cutting score of more than one test in their origs =
inal ettempt). OF the 367 applicants 35 per cent were below the B.I. cut-

ting score, 61 psr cent were below the M.A.T. cutting score, and only 10 ) )
per cent were below the M.C. cutting score. It is, therefore, apparent that v
these txo tests, the B.I. and the M.A.T., eccounted, in a large msasurs far -
the original rejection of this group. Of the 352 applicahta scoring -
elther the B.J., or M.4.T. cutting score cnly & per cent ascorsd balow'tha |
‘cutting scores of both tests. The negative relationship tetwean these two.
tests is nov evident since 332 of the 367 applicants either scored sdbove the
B.I. cutting score and below the “.A.T. cutting score or wice versa. It is

0T B T G R ERAERE | ol g e
y - v 3 2 I~ T, N - . . L
S T e e S X S - 4 - o B T T

L Laaed h T L LTI el P .

o < Son e T . SRR P L =

L *probable that a similsr explanation cen be applied 'to other reverde relation- o
e - ships in Table 23, - . ‘ ;
£ J

§ld v . . .

ﬁﬁ;q X The test-rateat correlations of the four tests.appear in the blocked-

,h;; in diegonal in Table 28. If these correlations are taken to be indices of

o reliebility, the tests rank in the following order of relimbility: M.4.T.,

i A.J., M.C., B.I. This rank order was consistent for both studies. Although

>

i}
B4
’

5
FS e

the A.1. and M.C. retest correletions consistently ranked lower than the
M.d.T. coefficlents, the difference between the three pairs of coefficients ~
' wus not aporeciable. It should be noted thet these correlations are unpat- .
1sfactbry estimates of the tests' reliebility. Since the nnly group of ap- . §
plicants aveilable for thege *reliebility"” data was a group of rajected ap-
 plicants sufficiently motiveted to reteke the examinations in an attempt teo
', - be certified, it is quite probable that some of these spplicants may have
s deliberately performed the following: (1) revised thelr responses to the
questions in the B.I., (2) changed their work rate on the B.A.T., (3) guessed
gore on the M.A.T. and M.C. tests (since only right items weres scored on
thess tests, scores would tend to rise with increased guessing), (4) studied
matarial for the A.I. tests. In additien, differences among cases ms to the
time interval betwesn the original test and repeat test would result in vary-
ing amounts of "practice effect."ll These contingencies tend to lower a
test-reteat corralation and to affect mean scores.

v

L

e

vg%%@

[

r

’ A consideravle proportion of reexamined applicants did not weit six
weeka after their originel failure and hence were disqualified. Thece ap-
plicants were not certified evesm though the scores of some of them were
abova the cutting scores of all testa. This resuited in the differen- .
tiation of four groups of 'repeaters“ in both studies. These groups are Rl
defined as follows: ‘ T

1lyrom Figure 2, page 36, it may be seen that 775 of the cases in,
Repsat Study A and 55% in Repeat Study B took the repeat tests less than
6 weeks after their original testing.

.
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1l. Original

Scoren

. 2. Rapeat

Soores

"B.I.

HoAnT.
H.co

A. 1.

B.1.

M.A.T,
l-lo.Gn'
A.lc

Mean

INTERCORRELATIONS OF HORIGINAL" AND "REPEAT® SOORES.

TABLE 28

OF REEXAMINED :PPLICANTS

1. Original Scores

LMY BnIn Hu.&-ﬂTu unch ) -&-It
A e -Q‘LZT '001 -109 !
B “m  aoBBT =007 P22
A o .128 168
B — O 105
A <287
B ce 259
A ~—
B —
A
B
A
B
A
B
A
B
A ‘7¢06 W.7h 47N L T7R.32
B 754 31,03 U7-33 72.50

.56 9. .25 L 2871
279 9.8y 7.1 28.86

By We

LI -
T N
!

-

B A
T ———

t

2. Repsat Scores

M.C.

~.025
.010

«117:
B L

B:IQ “.AOTS
".'g's“j -+353
2003 | =375
~26: | 752
~»273 l .786
+061 175
096 128
.160  .219
+ 300 -169

— 210

o '--21.6
B.19.  37.43
B4 37.93
2.5. 10.68
2.62

10.69

697
<TH3

;ehj
»251

50,22
50,21

702
7439
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Croup 1 - Ceo ' fiad

Group 2 = 0

LY
R P S SRR RS S AP A -
gt STrel e iRstie” nnl M88)np om repeat
bis.,  ereedler seleriws 03 Certified Group.

cretified - anps vocte oooomn ooy tzsic ozt lesst 3ix weeka
e orisinol rejection -ad still Palling,
ere a Teoareee to e ncertified Croup.

Group 3 - Miisyuelified dbcv o ~ ep . ieurte dlsgunlified for rapesting

texts &ltbin ¢ wxzka interval of origl-
wel reiecllon,. leneat scores of these
go2p teenin ave all ebove the cutting
gco. ax of 'the tesis. Hersaiter re-—
ferror to &5 the "Disquellfied Above'
Lraoa .

Group 4 - "Dis uaLified Selort - epnljuahts disﬁuslified for repeating

tests vibhin 6 wacks iInterval of origl-
rei ' rélsction. 4t leest one of the re-
reat gccreg of thzee applicents ia be-
Low the cutting zcoreés of the tests.
Hervulter referred to 3 "Disqualified
Lelcx" Croup

Stenderd Group iiinzat Study 4 Reﬁeat Study B
(N = 55,77) (1 = 367; ) (N = 1304)
--d—] PRt d - - 1._.; -.
certifiad Certified
(Group 1) {(Group 1)
<& - 267
Certified
\Grous 1) Disnelified Alove
ats {Group 3) Disyuelified Above
’ \ 37 . (Group 3)
357
| |[Uncertified (Gr, &) 2% | i
| | Uncertified
) - Discuslifisd Pelow’ |- (Grggg-E)
Uncertified é (Grzgg &) .
fGr?gB %) g " | Disquelified Below
< P, j (Groun 4)
] | 207
— . { P
Figure 2

Comperison of Repeat Study end 3tandard Group
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1t is interostinyg to compers tae preporiicn of the repest ceses fall-
ing in Groups 1 ard 3 with the propertion of ceriified ceses in the total
posalation. - This comperison is showr in Figure 2.

Figure 2 indicetes that epproximately GO per cent of the ceses in both
"repest® studles were in Croups 1 end 3, i.e., scored above the cutting
score on their seccnd B.l., M.A.T., end M. C. tests. Thls proportion is
only 11 per cent less then the proportion of the total group certified,
rhich i3 further evidence of the fegt that the score psttern of the re--
exzmined group tended to evoroximete The psttern of scores for the totel
Erouap; :

Sunmery. 4r anaiysis of lhe *est scores of wwo groups of cases who
wore refected on tuesir flrsi testire but who later rztook the tests re-
vealed thats ‘

#, JThe mean tes¢ 3cores on bt repest tessting lucrsased significantly
over thoce of the firii testing. Repeat test scores on the M.C.
and A,I. epprovimsted ' origiral scores of the ictal group.

. The teat-retest corrsietl-rs of .the.four tests ranged from .53
{B.I.) to .7% (M.2.7.}, These coofficientz are probeply under-
gsticates of tne relizbility of the {ests dve to Influences such
ag prectice effects, ceeching, changes in motivation, etc.

AN ANALYSIS OF THE SCREENING EATTERY IR KELATION TO
PERFOAMANCE IN PRIMAKY PLIGHT TRAINING

1. Introduction. Thils ensly:sis was undertaken In order to obtsin
evidence on the predictive value of the test battery by determining the
reletionship ketwszen the test scores of certified {irainees snd ultimate
success in tne primsry £1i ht training course. Criterion deta were obtained
on a sanple of {742 cuses who were certifisd by the C.i.A.-National Test—
irg Servics and who took primary fiight iraining on the July, 1942 War
Training Service Pro-ram {the first progrem after the National Testing
Service was begun). The critericon data were obtained from the records
of the Civil Aeronauctics Administrsiion and consisted of flight grades
agsicned by the C.A.A, flizht Inspector Juring the final flight test, in
the cuse of those who passed the course, ano s gtatement ea to the reason
for failure, in tne case of those who falled the course.

The ressons for failure were classifled inte nine groups: (1) inapti-
tude, {2) flight test failure, {3) maximum hours, {4} ground school failure,
5) illness or injury; (6) disclplinery reasons, (7) voluntary withdrawal,
{3} action of medical ssetion, unu (3} other reasons; miscellaneous. )

A group of 193 cases received no Tlight gredes becauae they were re-
moved from C,P.T. training at the "request of Army or Nevy." These cazes
vere elimingted from the enalysis. Other types of cuses elimineted from the
fine). analysis were applicants for whom complete dste were not avellable &nd
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éﬁ}j uoplicents ndicating a preference for anything but primsry treining. In the
ﬁiﬁi cese of applicents vho took the exzminations more then once, Bcores on the
Elﬁ} « first testing were studied. The zctual group atudied included 4543 cases, of
% 5 vhich 4257 were pessers and 272 were fallers.
A
ﬁf : TABLE 294

SRR

T YA S

%;, MEAN TEST BCQRES AND FLIGHT HOURS OF FAILERS

& .
ib1f Mean _

%{x‘ oo Number Hours Hean Teat Scores

Ty Feason for Lack of of Previous S
&+ Flight Grede - Csges Irainiog DB.Je HMeAuTo MaCe Asl.
[N . .

£ 1. -Inaptitude 156 1.36 3.57 40.81 49.60 78,67
é%f 2. PFlight Test Feilure 26 3.15 3.69 372.35 50,65 TT.42
gf;u 3‘ Mh;imum dours . 6 I 11-33 3-33 33-17 49300 75-67
g 4. Ground School Fuilure 4 5.50 2.78 32.25 48,00 73,00 1
E 5. Illness or Injury 43 2.46 3.90 32.21 --51.71 T6.10
b 6. Disciplinery Ressons - <12 10.50 D42 3342 50.42  9l.25
2 7. VYoluntary Fithdrawal 3 2.38 6.32 41.33 43,33 81,75
fat 3. Action of Medicsl Ssctlon 6 ‘3.33 8.67 43.17 51,83 30.00
}3{ J. Other Reeasons; Miscellsneocus 7 2.4 10,57 32,36 50.14 84.57
ol "10. No Reason Given 19 1.47 47 40.53 51.58 87,42
e 11, Lequest of Army or Newy 173 464 2.15 41,63 52.05° 86.45
{.:EJ}' Totsl N . 435

A TABLE 29B

e

COMPARISON OF CRITERION CASES WITH CERTIFIED CASES OF PHASE 1

B MEAN SCORES ' Flight
i ¥ Bel. . MeAoTs  MsCs  AoJ.  Hours
§;,; Totel Criterion Greup | -
P (From Teble B-61) 4549 213 4186 52.27  92.32  6.61
£ , .

éﬁ e Primery Certified, .

R Phase I* 9237 J.02  41.89 52,02 2412 2.79
E%’?' All Certified, - o

ﬁ?;ﬁ', Pase T 1149% 2.40 £1.97 S2.32 97*§1 16.29
Ko {From Table )

B . |

L Stendard Group : ‘

s (From Tabhle 5? 55776 8,73 ‘39.22 50e6L 36-60 , 9.04

¥From Teble 21 of 2 progress report on the C.A.A.~-Nstional Testing Ger-
vice, Program I: June 20, 1342 - August 2, 134z (copy in Committee Filesj,

A B e g
£3
¥

(2 ‘ 12The term "failer" is used for convenience to denote all_ceses having no
P f1lignt grades excert ceass removed from C.P.T. freinirg 2t the raquest of the
50 Arme or Ravy,, (C=LGHQV* 11 in Tehle 232&°,
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‘training into the July program and (2) some applicents classified as sscondary . lit%

 identical grade, viz., 80, to its entire quota of students.

i R eI L¥,< ,,‘1 ) = 3
; S e TR RERS,
Mean test scores end hours of previous. treining for.the seperaté cate- iﬁﬁ?
gories of feilure are presented in Table 29i. Table 29D presents the same 3

information for the Totel Criterion Group, elong with comparable date for :"?%u

the Standard Group, for all certiflied ceses in Phase I, end for thope certi- L
fied czses of Phase I who were classified as "primary" in an esrller lnalysin. Zé;?
The Totel Criterion Group, in genersl, ias more like the Phase .l groups, as k5
might be expected, since the Stenderd Group includes all four phases snd ‘%ﬁ%
phase differences were found to sxist. In both A.I. end Flight Hours, hows ¥
over, the Totel Criterion Group obteined higher meen scores than did the YL
Pheee I Primery Certified Group, the sub—group with vhich the Totel Criterionm 'fﬁgw
Group might be expected to agree most closely, This mey be attributed to two - 4~
possible causes: (1) coordinators tended to put men with previous flight g

by the National Testing Service actually took primary training in the ¥.T.S. e
progrems, The latter was possible since the National Testing Service arbltrar- 7
11y classified as "secondary applicants" all those ceses with more then 35 Lo
hours of previous Plight ‘training. ‘

R
PR I
PRl

g

St -
N/
o

2. Plan of the Study. Three major groups of cases were analyzed in . -

the study. These were: ;xﬁ%
. e
a. Group A, consisting of Passers and Selected Failers (reasons e
1, 2, 3, 4 ebove). R = 4449, "‘ig
b. Group B, consisting of Passers and all Fallers (reasons 1 to _?_;3%?
¢, Qroup C, consisting of Passers and Selected Fnilera;(reaaons B #*

1 to 4) from Flight Schools vith Attrition. N - 3006. Atiri-
tlon in a flight schoel is defined az the presance of at least:
one failer in the record card from which data. were dbtainad.

. L%L.

Under each of Groups A, B, snd C, cases reporting flight training prior. E§%

to teating were treated separately from casse reporting go previous flight ‘ %ﬁ
training. : i
o 5
In Groupa A and B the passer cases are identical. Group A includes .~ 5;%
Pailers for the reseonat (1) inaptitude, (2) flight test failure, (3} ' s

maximum hours, and (4) ground school fallure. Although the tests in the ']Cﬁ%ﬁ%
screening bettery were designed empirically to discriminate these types .o

of feilure, it is possible that failure for the remsining reasoms {11i~ Sl
ness or Injury, disciplinary reesons, voluntary withdrawel, action of ;ﬁk
medical section, miscellaneous) might be indirectly related to inapti- 0,
tude. Group B therefore includes such Failers along with those of Group LB

A.

Group C includes the Fallers of Group A, while the Passera are re-
stricted to those in whose flight school there was &t least ons failer, -
It was felt that the probability of discriminatlon by the tests would be
increased by eliminatinz thoase schools where there were nc fallers; it
was known, for example, that at least one of the flight schoole gave an
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In analyzing the relation of test scorss to flight gredes, two types
of correlstion coefficients were computed. These weres (1) biserial cor~
" relations of test scores with Pass-Fail, and (2) product-moment correla~
tions, using the flight gredeg assigned to passers, and sllotting a flight
grede of zero to failers. Since this arbitrary procedure of assigning a
zero grade to fellers is 'questioneble, product-moment correlstions were
slso found for plasera alone.

In the subsequant anelysis a sectlon will be devoted to each of the
major groups {A, B, and C) mentioned above. Under each section will be
found biserisl and product-moment correlations for cases with previous
hourd, cases with ro previous hours, and total ceses; intercorrelations
of tests and hours; end distributions of test and flight gredes. Tables
showing digtributions of mean flight grades by achooling and age are algn
presented. A finel Summary Table collates the various criterion correla—
tions found in thé study.

In interpreting the correlsticns In the following sections, it must
be noted that &1l of the populations are curtalled at the lower score :
levels. In the genereal population which originelly took the tests, approxi-
mately 30f feiled one or more of the besic three tests in the battery (B.I.,
M.£.T., M.C.) and these cases were not to be certified for primary flight
‘treining. (A small proportion of cas2s below the cutting scere on one test
were "certified® if they had compensatory high ranking on the other two tests)

%éﬁg. These eliminated cnses are specificelly the ones designated by the tasts as
R most likely to "washout™ in flight training. As & result of thia "acreening®
«ﬁ%ﬁg' . the epparent dlscrisinatory efficiency of the tests may be lower for the cases
e in the present analysis tham if all cases originally tested hed beern allowed

to continue through flight training. Morsover, sinee the proportion of fail-
ers in the present sample ia 8o znall, the product-moment correlations ob-

e tained asre aubstentially the seme for' the passers as for the totsl cazes
%%5-‘ end what we are finding out i1s whether or not the tests predict a continuuw
éé?}f : of flight eptitude sbove their respective cutting scores.

E&{ A frequently-mentioned wosknezs of flight grades es criterion date is
¥ia the varistion in grading stendards emong different inspectors. As & pre-

b S . liminary check upon this point, disiributicns of grsdes were mede from the
ia , record-cards of 100 flight schools. Thess record-cards were not & random

-selection, the sample being heavily weighted with schools in Texas.

The 11lustrative table (D-95) presents the distribution of fligat

B grades from 10 -cards which &)pecred comsecutively in this sample of 100.
5§§~n_, Theae cerds ghow thet wide vorletions In gredes were present. It will be
e noted that the grades for the Bchools H, I, and J, show no coverlap at ell.
@ Mean grades of men sassing the fligat test range from 72,37 to 92..40. ,
f%V, - There 1s alao consziderable varletion in the range of grades withln a partii-

cular school.

Anslysis of the whole series of 100 cards reveels only one mean grare
falling outside the above runge ~ & meen grade of 71.30 for 10 men. In une
scnool a single flizht grade, 20, was given to all 15 men. In conirast,



' tislly the seme as those found in the Stenderd Groups in previous chapters.

-pendix II, so thet comperispns mey be resdily mede between rel&ted results
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snotier acheol ahovzd a range of zredes From 70 to 90, ) a ] ity

. The ebcve deta indicate the @irficultiss jnvolved in the use of flight = '«
rades. A detellsd amalysis hez sob been mede of these dsta.becsuss there S
18 no assurance thet grades iy & cingle school were &ll sseigned by a singla iifl
inspector end also becanse there is ne vay of lsolaling varlations in grad- éiéx
ing stsndards from verietions. in the tesching effeztivenass of the variouq‘ N
schoolz, or In the quality of the men entering the. achools. : -

it is cbvizus, however, that sny overlep in ability bstween'nan in . -,
schools H, I, and J, referred to above, ls comoletely concealed in the )
T1ight grades which they recelved. Any significent varletion in ability
af the 15 men 1n the school receivirg gredes of 20 is also lost in the
flight gredes. Such-varietions in meens and ranges of flight grades may
ave & limibing influence on the pize of correletlons baiween predictors
wnd {light grade=a. s

3.  Group Consisting of Passers and Selected Fellers {Group A). The

Y T e RS

group enalyzed in this section ias comwposed of all passgers and failers for - _%
ths reasons: {1) inapstitude, (2) flight test failure, (3) maximum hours, & - -3
and {/) ground sciwool feilure. The number of passers is 4257 shd the nuw~ - =i
bar of Tailers is 132. Of the pessers, 1302 had previous flight. training Nt 4
and of the failers, 33 bad flight treining prior to tesiling. L S
v
Table A-36 (See Appendix 1113) summarizes the blserisl correlations ;.}%;

of the tests with Pass-Fail, It can be ssen that the 4,I. shows the high- %
@8% correlation for the camses "with hours® (.293), while the M.C, shows v

b
.«JE

T
”

the blgheast correlation for the csses "with no hours® (.211). For the

‘4
ol

cases "with hours™ the pumber of previous flight hours is as good & pre~ N 4
dictor of Pass-Teil as sny of the tests except the A.I. The correletlonms hA
of all the tests except the M.C. ure lower for the cases "with no hours.® - =
Tthen both groups ere thrown toget tner into a total pample, the A.I. ranks . _11§
L

first, and the M.C. second in order of Pass-Fail correlation,

Tables A-37 through A-45 present the intercorrelations smong the' testa '1%
“or passers, failers, and to ceses. Product-moment correletions of the e
tests with the flight grades *4 ere also presented for pasgera and totel 'v~1{5@
cases. All of the critericn product-moment correlations are lower than ths = -
corresponding biserial correlations: This difference is characteristic:
taroughout the study., The intercerrelations emong the testa ere substan-

-

13The tebles for the results of this study are gathered. iogather in Ap-
for the three basic groups.

14The criterion data sheets received from the C.k.A« offices had no
grade entries for failers but merely ltsted the reesons for failing. . For -
computing the biserial correlations of test scores with Pass-Fall, it is
evident that no numerical flight grade had to be sssigned to the failars. ‘
Hovever, in comouting product-moment correlations for totel groupa (passers
(continued on next page) .
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wt The chief dirferencon n the praaent corral&tions ere to ba rbun& in'n copm- | ‘ﬁ
CEe ‘perisen of Tables A~40, A-41l, epd A-42 (the intercorrelations of tests for |
'ff%#, - paspers) with Tebles A-43, A~A4 and 4-45 {the intercarrelations of tests for
CTEg failers) where some of the corralationa for failers are quite different frow .
= those for pasutra. " : , . .
E%k‘ © 1 " Tables A-46. tnd 34T give frequency distributions of flight gradas, |
5 teat scores, and flight hours for groups "with hours® an & "with no hours." tﬁ»
E%{ . Comparison of these twa tablss reveals that the mean of the B.I. for caszes 1
£ .. ¥ith previous hours is 10. 09; the mean for cases "with no hours® is 3.80. Lo
.5§1 . " Pop. the W.A.T., the mean of the cases *with hours" ia 40.569, while the mean - -'i
SR of those "with no hours™ 19 42.14. Thé mean of ths M.C. for those "with . -

-houps” fa 52.96 and for those "eith no hours® it 43 52.00. The mean of 3
the A.I. cases "with hours® waa 111.76, while that for those ®with no ‘hourst
- was 34.33. A large difference on thim test was to be expectod :

' $he verious frequency distrilutions (A-49 through A-57) show that the L
mdan.of the feilers are slways below the means of the pessers and that at P
practically all levels of each test there is some diseripination between -
-pessors and fallers. This can be seen by compering the columa "% at and °
" below. intervul* for passora and failsra for each best.

!1thAraspoct to casas w¥ith flight hours, it can be sesn fron Table -
) - 'A=57 that passers had & mean of 22.44 previous hours, whila failers had
3 ‘;’. & mean of 13,94 hours. : :

'

Jo

L L4 (cOﬂtiﬂuaﬂ)and fallers) with respect to tast scares and flight gradea
it was necesgary to masign some numericel grade to failers. This procedure
wes disturbing for two reesons; first, only a small proportion of the failers .
failed becauss of the fiight test itself, end seeond assignment of e flight i
' graue to failers ip of nscsssity arbjtrery.

'© ' 'Three posaibla approathes to the problem were conﬁidared. chiefly fox
“esse of statisticel work 1t was first assuned that failers had received & -
. flight. grede of zero. Correlations obiaineld under this posumption are to
* bw found in Total Group mutrices of test scores, hours, and flight gredes.

' Since passer grades ranged only from, 70 to 99, howaver, nlacing the flight

graﬂaﬁ of fellérs at gero distorts the scetter diagrams of test scoraes-
flight gxaﬂes markedly, and regreasion lines derdved frow such scatter ¢ia- K
gremng would be very artificlal. N }.;

Another approsch to the problem with poesible atatistical juatifiha- E -

tlon was to-determine the best estimete of & flight grade for failers on B
" the assumption of & normal distribufion of &1l flizht grades. {The extent .

- %o which the distribution departs frem normelity is indicated in Table A-52.)

There wers 292 fallers cut of 4549 tmses In the largest tatel _group (Group B}4

Thua, failers comprissd 6.42% of the cases, or p = .9358 and ¢ = .0642. xfi

g

' From Kelley, T. L. (ﬁﬁggggilggghﬂgtggg New York: Macmillam, 1724¢) }
it 15 known bhat in & unit rormal ol triBJtion the me&n deviatinn 0f the Pt

tail is
o ’ ‘ . 8 Hp DOV. Of Teil. -5 .
St er in this case whera Q= 0642 {0
. M. ,ye#. of Teil = 1,92 (in sigon units}

i
%
Ky




= - 3 PR
%‘“ﬂ*:&‘?h‘f‘gh S t‘;:??: - 2 Hlﬁﬂ e
B , . ) T
-
T e R D U ETO - ARSI SERN (32
evion the meY o ruEm ek’ toae o ke sy - tresied,
V1R pasgars and. 8.l trite o oa wiran 3 hoeeoo 0 o Tlng e elnddl
Iepred.  Whe BB Br sl cdb e Ln 0 v eoel 0y e predbezt B
S T ol bhose woobo oo wsr e O3 oot e wrum v oot Padse
a are i fae rame By i Uooo & O vie o Tre ooihap ol Yadare v 90, ef
dirich 53 were caf = siih ewsl tp i, e L S0, meEst owith o previous
AT o .
Lo zau be Ee,u brow o wome 5. S0 v 8 e Tehe w ot eVl K30, the
~a b earvels L ons oF Lo e vl Tulen YELT I atuu. the sena
g eduihlor of tee v on? o tupes of 270l 0 by e Fadiers i Grow
e The gxehtes! Jharges ccocar Moo X T Tor o SRR wibn arawwmua
1W06ers L tvem L3 :nrr”up; A SNt TR D S doer Bra ) CL Pol the
:end with no previcus Ryoes { oo Il B o i i ;J"h ia krcug B,
“her tha total cviups goe vens. desod e orioerial corceetiona of tim teats
ot 4 Lizat Hours »#ith Pasge Pai- er.sar to ovs otala stalbles The largest
;1auga i3 for the MU00 foo o vhig : cemellrion Lx JYT for Group 4 oand
1y Por Group .,
Tha Intere.reelohlioirs wvc 2 e YE3 e Flight hours snd the prd
set-noment corr 1otlons ef te:s s suad Cory wilp Tiivh. zoade aise G nat
Jeen e charge appreciskly whe, toree UY o ber Tallers re added to-Group
A, Oomparison 2f cases w o opoain, wEs2d nih, L@ hﬂuva, aad ctel cesuee
2en by mauwe £ron insvecbicn of Tuolss A-77 S A= wiih B-5G 0 B-GA; S0, -
gerah.s faller satrices are a- 3 ts &-43 and B-h? bo B-§4.
{contln;&d3ThB best esiirsie of the ¥ &d 3 of the to.ﬁl *light greces
' & abiained rcr the totw pagcer swowl vhere M - Y3.69 and ¢ . 4.55. Since
the adcltion of tne Ffullers wolc los¢r the vean 7light grede end inecrease the
* gomswhat, it weg srbitrarily assusec that iv the Lofal popustics comprised
of paasers and failers, the M anc v wera 73 anc 4.7 respectively. HUsing these’
ralues, the meer devistion of the teil of the cisiribution i3 approcimately 9
and hepce the ®rest estimate® of ihe fiicht srade of & Feiler is 63. Coeffi. -
clents of correlation using this :rade’ for failers ars presented below, along -
mith the corresgonding correlzticis bessd on faller grades of gzerc {from Teble -
R-51). . . o
’ Aszuwption of Plight Extrapolation of Normal
Grede of Zero for Curve; Flight Gr:de of
Failers 62 for Fellera
E.T. - Q73 .116 .
' Mnj&alq 0%3 - ’ 0079 h
. M.C, 312 <146
k. : A, o 131 _ «14bH
o ) Hours ‘ 077 s 114

1t cen be .een,that ail of thz corrsletions are aigher where a failer
srade of 69 15 sssumed rather taen zere.

7t might be expected chat exurapolalion of the normal curve, l.e., using
the faniler grade of 69 wouild give maximuw correlations with predictors. An
expirical cheek on this point vas nede by aesigning en intermediate grade of
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33T Fwen o0 L3 sr-e praer L RS T Aotiopn 07 the isats
bo hew o pe the vEME as tnhoGrTar . et A b e o, onve Bigher mesng

Por tre ceves with previony boors oo f'; s oas " oxedns ahous the

‘Fame; ta.c the |nA.4.' Dac & 10%Ar mak 2 he i oo 0l vravious houre of
flight than foo the cases wit- n- orev sug fiign: r-eining,  In general,

At cen probetly be conchudwd from A eorprmieny of Sxvoa b with Group B

thet tiie wects discfiminen- feillov: "7+ otle - rassern:® (i.el, teasons
e ehove; vith aporoxim ta.y the sens parea of soecass thet.they dtﬂd

riz
~aricynvte fellers due to Zuedsquus {4 0§ wnilevesent.

) Of the L5437 total cessa studias in snis anrlvai: 'ell pesszers and all
fallern), it wie found ilat 77 caze: hed ool S3en zertified in their first
attempt at ‘he sureening betiary. Thews zrses.hsa ‘zotersd £.P,T. tralning

‘gither by peesia; the tzvterv at 4 “eter iete or by whe fallurz of the co~

ordinataor %o taks note o7 #he stoiu. ov the casdil tv £8 1~"ued mv the Na-
tionel Yesting Ssrvice. . :

© Of these 73 cases, 10 had & basquantly ailed Pligh% treining {failing
cato of 12.9%). Of the remsinln, L4701 csmses who azd besen certified at their
firpt testing 232 had Lubsuguﬂat_) .aike Peimary Flizht trsining {failing

rate of'6.3%).

The distribution of tne Flight Grades sf these 73 uncertified ceses
is as followas

Flight Grage 4 Flight Crsde N .

Flipht Grade R
37 1 3L i 75 12
| 26 v : iy 13 (7O 3
b 35 2 73 s 73 -3
8, " .0 S & 7 72 3
33 4 77 2 7.2
82 3 % 3 oo 2

Feilera o

3

14 (continued)sy o rayiers. Using thia grade correlations were mgain

comruted for the total group. Prusented below are the resulting correlations:

sssumption of ?light
Crade of £C_for Failers

HuAaT— ’ ' -0‘30 I K
T K.C, - 146 o
’ 5 I, 11
‘ Houre . 109

It 13 obvious that using €5 as the flight grade for failers ddes not

nacesserily yield the maximum correlations. It seemz'thet the maximum cor-

‘relstions would vhry with' the test consicered, and w'th the pepulation,

In the final selecticn of & grade for failers, it muet be remembered
that ®ll such grades are very quesztionsble. Ths wery agsugHtion tiat all
fallers would receive & single grade is unwar:anted. Since the agsumption
thet failers received flight grades of zerc will obvinugly nct overestimate
the correletiona of test gcore and flizht gra<de, the produci-moment correla~
tions reported in this study were com. uted usiang zers fer !;“]ars{
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. or larger then this di’feremecs wil: sri.e by chesce 1z atoubl 4 out of 10,000.
klthough thisz difi'erercs is siztleticelly relietle, 1t agousts tO'gnly_l.és

The mess oY Sis AT a8 Lo n o0 e ieo2ivys - Luchb crades of 70 or

tetter (passers) la T7.090 ard Loy -7 Lhese deaes tu 2000, For the fcerid.s }xﬁv'
fled® 4177 ceses vhe heo reseiwel Yight gredee, of 0 or betier, the zean “?éw
was ‘73,72 snc the & was 4.75. Toe writicel raric for bhis differencs in ‘r‘:gé;%
sieans 1s 3.3% ind.eerlng that the . nbasility thet # differevce as lerge S

flight grade polinice and is of iiltis p,hcfirﬁl signifioanca,

5. Group Coresgtiny: of Psssers and Solgeted Feilsrs  from ¥ 1iﬂg*,§ggﬁg;g S
with Attrition (Group Q}. Grouwp C i9 comrosed of cszas telen from fllgnt .

schools exhibiting attrition. . The -nly failers sonsidzred 1n this group ave
those who falled for the szelected ro:zons {1-4) analyeed under Group A. Hence,
the fallers in Griun € ewe lcentical 'witi those in Group &7 Throughout this

study Pabtrition® is said lo have oceurved 1T t'ers vead &b least one faller ¥
. Oon the record sheet of the flisht schoo! frox whick ihe present data were ob- .'iﬁ
talned. - . iﬁg
, ‘ R
If the Tiger:-al correlations wv..th Pazs-Fail iov Croup C {Table 0-70) R
are compared with those for Group A {Tsble &-36},"it ven be seen thet the QR
differences in correlation are quiie skell. Hovever, all corresponding cor- ;%%m
relationg are larte- for Grous € then for Group & with ihe exceptlon of the ,f§%
B.I. Tor caases with previous [lighl hours. The largeat diffsrences occour Lae
for the A.I; {betweon .278 end .324 for ceses wity hours; .153 and .174 for ;;ﬁ

cases with no houre, and ,217 and .744 for the totel groups). Thus, the

elimination of ceses from all-pusser (non-gttrition) schools.tended to im=' '
crease the correlstion of tests and hours with Pess—Fail to & slight de- r~¥%%§
grae. The matrices of intercorreletions of test scores, hours, apd flight S
scorea for Group € likewise are couparable to those for Groups A &nd B. '

{Tables C«Tl to C-75,) 5,
The dist:}bu;iona of flight grades, fest scores, and flight hours as ' A@%?
prasented in Tahlas C-76 to C-22 are similer to those for the other two i
groups. Teat scorea and hours are given for passers only becsuse the fail- -ﬁﬁ?'
ors have already heen treated in Group A. o 1@#
: g
“The analysis of Group C shows in genaral that the restriciion of the R
sample to attrition groups tended toraise correlations with Pess-Fail toa | i
very slight degree. S
ik
. Distribution of Fl;ght Gredes by Schooling and Age- In Appendix . =
I1, B8ection 4 the rzlationships of emount of Bchooling and age of the cap- W
didate to ultimate flight grade in Primary Flight training are investigated. ';ngg
The cases are once agein broken down into those with previous hours of flight B
end those with no flight hours previous to testing. . }}?

It cen be seen from Table D~33 that thre averﬁge flight grades of the
college and high school cases ars arout the same, while those of the grade

school anplicants are slightly lower., Those having completed the freshman

year of college or the sonhomove yeer of secondary school have the highest

mean flicht grades, This holds true both for cases with hours and for cases .
without hours. In the collegfe prouvs those with fewer yeers of college tend s

4o obtain the higrer flight grades, whils in the high school groups the highar et

b
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{1i. bt grades are mode by those having completed the second yesr or thoss
neving completed four or more years. In this table one can sgain see that
the caszs with no previous flight hours tend to meke lower fiight grades
than tLasw with previovs hours of flight,

Taole 1'~34 shows the relatlon of sgze to flight gracs., Ages of candi-
detes rance from 16 %o 37. For cases "nith hours® end those "with no hours"
the age of passers is lower than that of failers. Failers for the four se-
lected reasons (1  through 4) are llkewise older on the average then casges
failed for rveasone 5 through 10. It is fairly evident that there is little
or 'nc relatlionshic btetwsen age level and flight score anong Passers.

To Summarxg Ou s sample of 4549 cases, test battery performance was
cotpsred with criterion data on spudcess in subsequent primary flight train-
Ing. An mnalysis of tiserlsl 'z betwe:an test scores ard pass-feil end
Paarzca r's betwsen *eszt scores ann, flicht grades revesled thuts '

& PBach of ths four tests' ahowed positivu but low correlation with
succass in f1igh* training in splte of the fect that individnals
with tast scores L:low passing were not inciuded in f1e experi~

T mentsl Breup. - :

b The best test in ins batiery appears to he the 4.1, with tho
B.C. next In predictive vaiue. The suvericrlty of the £.I-,
however, may be due ¢ the fact that 1t wee not vaed Tor
‘sereening purposes ana hence its range of gcores was not cur~
tailed 82 nuen a&n in the cnge of the threes tests,

a,  FWihen. oniy certain gelected “zilers or only casea {rom schools
with some atiritics are covsideced, the soefficlents &re not
relzeg to anv groet degrse over those obteized when ell the
fallers srs considared, : .

]

Additiorel Tircirmps wers vhat onges i*? fiileht hours previona 10 At
rollizent azager to Lave e bewter chance of ecrdleting the course ACces-
fully then ‘hoss wiltn na previous fligkt hours. und that the mean sge of
the Ffeilers was b her chen et of the Jssgers.

\

Sumrary TerTL L L presents Lhe buigeriel sad product-monent correla-
tlons of teots ars rour: with ¥ 5ht Gradea end Pags-Fall ohialned in the
o .

three najor Jwovps of hie s*vz - .
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A-52
AsD
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A=55
A-Kb

A5 -
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B.53

229
B.61
B.62

b

3.22.

3.67
3-69

APPENDIX . II

LIST OF TABLES FOR cm'm-moﬁ STUDY

Biserinl Correlations of Tast Scores and Hogru utth Pau-kqnl :
Cases with Flight Hours - Intercorrslations
Cases with No Flight Hours - Intoreorrelationl

Total Group = Iatercorrelations ' ; SR
Pgspers with Hours - Intercorrelsations A o o
Fassers with Ho Hours = Intercorrelations C e :‘\‘fﬁ-’t,
Total Group of Paesers - Intsrcerrelations . ST
Fatlers with Hours -~ Intercorrelations ' SR
Fallers with No Hours - Interoorrelations ‘ ‘ i@*%J
Total Group of Fallers - Intercorrelations ' . ji

Cases with Hours = Distributions of Flight Grades and Twst Means ey
Cases vith Yo Hours - Distribdutlons of Flight Guades and Test Means. ')
Total Cnses = Mistributions of Flight Grades and Test Hma .

.Cases with Hours = Distribdution of B.I. Scores z B

Cases with ¥o Hours - Distribution of B.Il. Scores

Oazses with Hours = Distridutlone of M.A.T. Soores

Cases with No Hours - Distribtutions of M.A.T. Scores

Cases with Hours = Distributions of M.C. Scores

Cases with Fo Hours - Distributicns of M.C. Scores

Cases with Houra - Distributions of A.I. Scorss

Cases with No Hours « Distributions of A.l. Scores

Cases with Hours = Distribution of Flight Hourr Mean F‘.I.iqht
Son;'u for Levels of Previous Hours _

Biserinl Correlations of Test Scorss and Hours wlth PasssFpil
Gases with Hours - Intercorrelations -
Cases.with No Hours « Intercorrelationm
Total Oases - Intasrcorrelations
Failers with Fours « Intsrcorrelations
Fallers with Ho Hours -~ Intercorrelations
Total Group of Fellers = Intercorrelations
Distribution of B.I. Scores for Additicnal Fmilers"
Distridution of M.A,T, Scores for Additlonnl Fallers
Distribution of M.0. Scéres for Additiocnal Fatlers
Diatribution of $.I. Scores for Additional Falilers
Distribution of Hours for Additional Failers

B [ N

1Intoraormlations in general are of teat scores, flight gr;dgg,
and hours.
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. . SECTION 1 . |
- , " Group Consisting of Passers . °

e ’ o and Seleoted Fallers . ; -
C I (Group A)
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GRLUP CONSISTING 0 PASSERS AND SKIECTED FAILERS

Gnaes with Fiight Hours Frsyious ts Enroliment
Intercorrelntions

- 2. 3 B

'

5. S

1. B.I. - -.026 a6 293 21k 068
2. M.,A.T. e 2T L320 «.068 .067
av H.c- ' - +579 .-017 0083
* AoIo , - -273 rll"}
2, Plight Hours - 079
. 'n;dlt Grode” -
v 10.09  40.69 52.96 111.76 22,23 ann
o 2.35 8.65 6.23 28,10 2h,72 13.13
o ¥ = 1335
sl *Fallures wers allotted a flight grede of zero.
*"ﬁy | . TABLE A-38 -

o , Cages with Mo ¥lisnt Hours

G, _ ’ iptsroorzeletiong

S ~Al 2 3. X

oy )
5 1. B.L - =055  .alg 255
‘.'L__',; 2'1 H.A'Tﬁ ! - .255 w3°7
”.:?if: » M-O. L] .
ﬂ:éi*" & &nI. 3%
o2 5. Flight Grade®

%' H 8.& uE-lh 52:00 81‘033

e o ) 2210 ., 8140 6.1 28.33
oo Fas 3l '

B : *Failurss wers allotted a flight grade of zers.
g TABLE An39

é
§§ﬁ- , Zotel Growpn Intercorrelations

w0 2. 2 3.k
-Fﬁ; 1 £y B. Io - -Oom ‘ e 155 L] 31*2
%w:.{i 2. Ho‘-omo - O253 '252 '

’;g; ; * H-ﬁ- = ‘381
e ) v Ads } L.

Y » Flight Hours

X « Might Grade* _ ‘

M ‘ 9.18 41.70 . 52.29 92,56
o 2.26 8.50 6.21  30.93
g B = kg
E-* ' 'Mlmn'wero rllotted a flight grade of zero.
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TABLE A40

OROUP CONSISTING OF PASSERS AND SELBCTRD F.AIImS

[y

Paspers yith Flight Bours Previous to Enroa,gg
. Intercorrelations

1 2. 3 ..B_-j_.é

1. B.I. - -.022 .1 .292 .210 .083
2. MJA. T, w2 .317 «.069 .053
E, M.C. - 379 .014% .139
. &I, - L2067 o113

5. Flight Hours ' - o085
6. Flight Grade -

M - 10.10 hc.gs 58.00 112,26 22.44 79.40

o 2.36 28,01 24.87 4.5

‘N = 1302 .

TABLE A-l3 ’
spars yith Ho Pra t B
Interqorrelatlong
. 2 3. kA -
1. B.I. , -~ «.058 .3 .29 085
25 HbAOTs A :252 0312 1083
E; M.C. - o389 .109
[ A‘IO ’ » -" 0059

5. Fllght Grade -

M 8.82 u2.21 52.13 gh, 82 78.38

~ : - 2,31 .43 6.k 28.24 - 4,50
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Noa 2355
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intercorralationa
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6. Flight Grade =
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GROUP CONSISTING OF PASSHRS AFD SZLMCTHD FAILERS
FROM FLIGHT SCHOOLS WiTH ATTRITION
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' oroUP CORSISTING OF PASSERS AND SULECTED TAILERS
FROM FLIGHT SCHCOLS WITHE ATTRITION
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M.A.T. Score

GROUP CONSISTING OF PASSERS AND SELECTED FAILERS
FROH FLIGHT SCHOOLS WITH APTRITION

TABLE C-79

Distridbutiona of H.4.T. Scores for Pasaers
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GROUL SONZISTING L0 27l by TR wralil dii
FROM FLIGHEY 7 0015 1M aTIRITION

i ogr T ) N
TALE o

Digtribatian of 1.C, Scores for Fassars

Witk Houra 4 sv rnd With No HMours % at and
H.C. Scors f Below Interwal N Zeolow Interval
476 1 100 - -
=73 3 1) ‘ - : -
6&;0 8 100 12 100
65-67 23 54 b5 99
62w 6% 50 9% 76 97
61 72 ' a1 150 93
Ro.’8 2 g2 288 g5
53~55 163 67 333 70
EO-E 173 ug 367 5
T 113 . 29 300 3
LY 5 a7 193 18
1143 1 b . 143 8
38,140 7 1 17 1
35-37 - - 0 .
32= 34 - = 1 .
TOTAL 897 2086
M 52.98 51.98
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. GROUP CONSISTING OF PASSERS AND SELEOTED FAILERS
. ' FROM ¥FLIGHT SCHOOLS WITH ATTRITION

TABLE O-82

Distributions gf Fiicht -Hours for Passers

‘foatand.‘
Below Interval
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TABLE Dw83
Diatributions of ¥iisht Grades by Schooling®
’ COLLEGE ‘
Casse g;lth Previous Hours Cagses with No Previous Hours
7 Years B .| b } ]
" COompleted M.F.0. P Ny wr.g. 2 v Fu
4 or More 78.20 109 TR ' _77.32 281 32 10
3 79.0L 125 1 0 7. 151 5 2
2 79.46 - 162 2 3 78.60 85 21 5
_ ) 80.01 171 7 1 78.78 13 21 13
TOTAL 79-33 W97 1% 8 . 7830 1296 79 30
. . HIGH SCHOOL
| Cnges with Previous Hours Casas with Ho Frevious H
Yaars N. N N, K.
Sompletes 2.0 "2 Mr Yar nrg., T2 ¥ Far
bor More 79.51 613 12 8 78.52 1375 63 38
3 78.91 9l 3 0 13.02 142 9 L]
: 2 %0.08 61 2 2 78.98 65 3 2
1 78.28 25 1 0 T6.94 n 3 2
. TOTAL 79.%4 -790 18 10 ‘ 73.46 1613 78 46
SRADE 5CHCOL | |
Oasss with Frevious Hou,:j pges with Ho Previous Hours
Gomploted M.F.C.. ‘P Nr Jar 'S X, T SRS 3
7 or 8 78,67 12 12 ' “TIAT . w2 %

No Orale indlouted = 19

PLEGEND :

T
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M.F.G. is the Mean Flight (rade for Passers in the category. )
BP = Fumber Pasaarse

H, = Numbar Fallers for four majer 1uasons:
l. Inaptit“l.ld.ﬁ
2. Flight teet fallurs
» Maxipnm hours
. Oround Sghool hours
R, Number AdGitlonsl Feilers for ciier reasons (5 to 10)
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& : Lf LT
% A. Group Consicting of Pagsers aad Seleotad Fa;lara' . i :
4. . Casos Raporting Flight Uases Reporting No Flizht o o
L Irplning Prior to Test Zropining Prior to Testirng  Total Comes:
& Ble=p . 12T I 3 Bie-r -z -,
1, L5 068 . 086 .060% 120 00t ¢
CaleTs =140 G - L0885 +059% 084 . L0530
el .103 ' goﬁy | 2% S 1% 197 8%
ibol. .298 1434 . 153 -085* 217 .23 7
—*é}: TS .233 <07 : : - - : - 2119 LOT8%
} ‘ B = 1335 ¥= 1% Re hm;g !
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i Big-r I C T Bl -z Blgax  _E
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