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The signlficancs of ' t he  analyeis of the   reh t ionsbips . '  
between test acorea and flight performrnce buffers from the fact that 

standards establ ished  for   the  select ion of epplicanta for fll.ght trsb- 
the population  does not include those mh.~ f n i l e d   t o  meet -the miniaip 

inse However, the data are of i n t e r e s t  in shosing the extent t o  which 
the tests p red ic t   d i f f e ren t i a l  performapce i n  flight -training of ~th6Ee. 
who meet the~minisum skndards.  More important still, a m  the Findings 
on inter-rel6tionehi2a among the tests'and on the  influence of &ch 
,factors as education, ago, geographical area6 upon selection and ism 
achievement ' i n  learning t o  ~ f l y .  
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The Test ing  Service ',v.s;3 .I ::'.1e.tad w , Y ' u r w  23, 1.312 and dficialay ceased 
oue.atians on Jai?ciary 31, lC)lr;, ';:?is pz; i g d  ';'as divided into four  phsaes to 

The f i r s t  phase ?.uclu.led ncplicrn-l.? tesz1.3 bstween June 20, !.94Z and August 
f a c l l i k t e  the a?ulys-.s WIICL . 7 ~  to b~ r!a35 sf  the Testitlg Sewice resul ts .  

2, 13.421 tho e e c h d  phaae included applicants tes t fx i  htreen A-qust 3, 1942 
snd 8apteaber 15, I.SL2; the ~ ' J ~ c c ?  ahaae iozludiad q p l i c a n k s  testod between 
Saptember 16, 19I2 and Novembw 15, 1'3L2;; and the, four th  phase Fnclud6 ap- 
plicants tes ted between Hoverbar .I.&, 3.91;: end Sanuary 31, 19L3- 

Over 62,000 npplfcm'tc were Lasted by the C.b.A.4ational  Testing Sam- 
ice during i ts  seven months of apera t ion .  I t  m a  $ t l y l a t e d  that these ap- 

yonrs of ase wera e l i g i b l e  o n l l  after ,they had bem rejected  by'an Amy Aoia- 
plicants  be men betwen  the ogee a? IS arid Applicants who wsre under 27 

t ion Cadet Board, The candidates xere tested by 609 Chief Eraminers and the 
r e su l t s  were reported  to 571  CoordLnators distribute6  throughout the country. 

A t  the examineti& seasion each applicant wes required t o  f i l l  out a 
reg is t ra t icn  card.  This card  furnishad  informatiou regarding age, fli@it ' 
experience, and &u&tional background. This infomstfon was used as az- 
a i d  in selecting e standard group  of  app:Uc&ts for investigation. 
standard  group  consist8 of 55,776 applicante, or approximately 90 per cant 

when: (1)  they  indicated on their reg is t ra t ion  cards that they were apply- 
of a l l  caddidate3 t e s t e d ,  Applicants were exc luw from t h e  standard group 

fng for   g l ider   t r s in ing  or some training  other than primary o r  secondary 
training, (2) they  vere r e p t a k h g  the  examlnationa, or (3) they  failed to 
furnish a l l  requlred informatior. on their regis t ra t ion cards. 

d a t a  'obtained in the administration of the C.A.A.-Ratiqal  Testing S d m ;  

' The purposes of   thie   report  ere; (1) t o  preesljt a description o f .  the 

(2) to  detewine  educational,  age, geographical, and phaue variation# 
score dist r ibut iondi  (3) to deriva both prac t ica l  and theoret ical  intelpre- 
t a t ions  from t he   s t a t i s t i ca l   ana lys i s  tf the acreelling resultoj ( I )  k, UM- 

and ( 5 )  to study the  efficiency of the  test 'battery in predicting tho SucaeaG 
lyaa the scores obtalned when applicants took the t e s t  battery a s e o d  ,timi 

rere not c e r t i f i e d   w u l d  retake the elcadeinations in the hope of mcceoding 
on the next trial. Since i t  was not feasible to stop this practice, it n o  
hoped that an a u p l i c a n t ' s   a d ~ a n b s 8  through hfs famlliaritY with tho  b o k  

A A t  ' the beginning of the Testing  Service it became apparant that men who 

c&ld'be  lessened by requiring him to wait a t  l a a t   a i x  weeke before be 
could be reconsidered for certif ication.  Enforcing  thie  regulation neceo- 
s i t a t ed  a check i n  the   na t iona l   reg is t ra t ion   f i l e  on all u & s  that ento?& 
the  Testing  Service office t o  insure disqualification .mOn   err anted. For 
a discussion of the scores of app l iwp t s  who warn reexamined, BOO Chptw 
IV a I .  



THE C.Add.-NATIORbl TESTING SERVICE 

Sumary of Test Reeults and Comparisonti 
with  Success in Plight  Training 

INTRODUCTION 

on Selection and Training of Ai rc ra f t   P i lo t s  of the National  Research.Cm- - '  

a i l  t c  administer a bat tery of  t e s t s   t o   a i d  i n  the selection of candidates 

adoptad  the  following  paper-and-pendil tests for the screening proc%aat (1) 
for t a e  A r m y  phase of the Civilian P i l o t  TraininR Program. The Committee 

The Inventory of Personal Data for Pruqmctiva  Pi lots  ( B . I . ) ,  (2) The Test 
of Mental Alertneep (M.A.T.), (3) The Teat.oP  Mechanical Comprehension (MGCo3, 
and ( 4 )  The Teat  of A v i a t i o n  Information (AsIm]$2 Because of t h e   d i f f i c u l t i e s  
of procurement,  mobility, and administration, psychomotor t e s t a  were no t  in- 
cluded in t h e   b a t t e q .  - 

I n  June, 1942 the CaA.A= W a r  Training S e r v i o d  requested  'the Committee 

Results  of  experimentation by the Committee on Selnction and Training of 
Aircraf t  P i l o t s  and the Bureau of Aeronautics of the 0. S. Navy wme considLrsd 
i n  t h e  selection of  t h e   t e s t s  for ecreening program and in eet t ing  the  cut t ing 
score on each t e s t .  I t  waa a l s o  decided  that   only-applicants scoring above 

would be "cer t i f ied" as e l i g i b l e   f o r  primary fl ight  training,3  Candidates 
the  cutt ing score on each  of  the  three  basic  tests, v i z .  B . 1 ,  M.A.T., and U . C ,  

f o r  secondary training mere required  to  score Rbove the A J .  'cutting scnrcP 

. l im P i l o t  Trainirii: Cbordlnators 3hr) were respozsible  for  supervising  f l ight 
in addition  to  passing  the  other three t e s t s  i n  ordar t o  be cer t i f ied .  C1.n- 

t ra ining et l oca l   a i rpo r t s  throuphout  the  cquntry were lmstructed t o  re j sc- t  
men r h o  mre n o t  "certif iedt1 w i t h  the  sxception that an appl icent   for  sscoud- 
a q  training who had mmv hours  cf   f l ight  instruction a!:d experience  coulr! be 
enrolled by a coodins tor  who fel t   the   candidate  was pr*.,mising material. 

tion of the s c r e m i > l g  t,rsts, 1 t . v  centre1 office m a  loc-ated n-t t h a  ULII-X~J~Y.~~ 
of  Raches+.er, !kcoestar,  ,Ye? T o r > .  Thio office perfor:Icd th.2 follo6tng f z x -  
tlonsr (lj eppoiu'trnent of eduw.tora or .psychologists v : w  rei's n o t  qt,ker*lae 
connect,ed w i t h  tha f1i) ; t t  t m i n i q  program E.S Chief Fret 14nerc, ( 2 )  di~trlhn- 
t i o n  of test supgliea t o  t.he C h i ? f  Exnu.ir~.erz, ( 3 )  acari,:.; o$ ies+:s, ( L )  co-- 
t i f i c a t i o u  of appi.iCtrii~8~whh3.8r.pj.ed E~)c .v .  ti:* stxltting ;:oresf' on the Oe: , ?  

The C.A.A.4ntiond Testing Service wa3 cstwblishe.:  for  the a&minlnCra- 

- 





I n  c q s t r u c t f c g  t h i s  'tt4st i t  was hypothesleed tha t  a mccefmful  pilot  l a  
the we who h&s been in te res ted  in f ly ing  for some time gad will s h m   t b i 8  
in t e re s t  by a re lh t ive ly  high score on the t e a t .  When the National  Testlug 
Service was establidhed,  less  information wes available  on^ the  VkZidity of 
t h i s   t e s t  t h t n  on the other thraa.  Therefore, no passing  grade w8s eat for : 

ag?l icants   for  primary f l ight   t ra ining.  Previous studies had shorn that 
there  vhs a aignificsnt  difference  betveen.the mean score of secondary  and 
p - h a r y  course  applicants.  Therefore,  applicants for'secondary flight train- 

of p r i q  epp l i cmts  previously studied in order t o  be cer t i f ied .  However, 
ing were required to have a score which exceeded the mean score of the group 

coordinators *ere allowed t o  enro l l   fo r  secmdary flight training  non-certi- 
f led  apglic&nts who hfid considereble f l i g h t  experience if  they  considered 
these a?plicents very aromising rneterlal. 

, r  

The time a l l o v e d ~ f o r   w c h  of the four tests va6 as f o l l h s t  

1. B.I. - 60 minutes 
2. M.A.T. - 20 minutes 

4. A.I. - 75 m i n u t e s  r 

3. M.C. - 60 minute8 
q 

Aith  the  exception o f  the M.A.T. the time l i m i t s  of the t e s t s  were of 'suffi- 
cient   length 80 tha t  few appl icants   fa i led t o  complete the tests. 

ANALYSIS OF TEST  RESULTS 

, A. Factors  Related  to  Elimination 

1. ' p e r  cent of Elirninatloe. The cut t ing scores on the  bat tery of three 
testa,  namely, the B.I., M.A.T., andP.C., were set a t  p i n t a  designed no 
that f a i lu re  on one or more of the   th ree   t es t s  would occur i n   t h e  caae of 
30 per cent of the  cendidatea.7 ' I n  Table 1 it m y  be observed t h a t  27 per 
cent  of a l l  t h e  epplicents in Phase I were not  certified.  In'succeeding 

may be   mid   t hp t  the Testing  Service  approached  very  closely  the  estimated 
phases  the  percentages were 30, 30, end 28. On the vhole, therefore, it 

re ject ion  ra te .  ! 

~ 

2. Mucationel ackmound. Tho term neducktional Background" a s  used 

received.et   the time he m s  tested. Thus, an applichnt who indlcated he 
in t?=ds r q o r t  refers to t h a  amount of formal education tne applicant had 

had completed one or more years of col lege  t ra ining uas t reated as having 
a aollege  lxckground; an applicant who had completed one to  four  years of 
hlgh  school  study (but no' college) waa seid t o ,  have a hi& Bchdol, back- 
ground; the remaln'ing applicant? 'who had not  s tud ied  In high school con- 
stituted  the  grade  school group. L 

, 
I 

7The es t ina t e  of th0  percentagq ta be eliminated vas baaed &I an M y -  
aie  of previous studies,   especially i n  connection  with the Naval Aviation 
C B d e t  Selection Program. 

. .- 







b a t .  

- .  
8core.of  the  uncertified'  group on the three tests la rge ly  respoaeibb for. I !.j.23 
t h e  select ion of the c e r t i f i e d  group. . Table 5 a l s o  e h m ,  however, that' ~ ~i 
on the A.I. as well, the mean score of th8 c e r t i f i e d  ,group o%aeedsd the .,:- ,$v 
mean score of the uncsrtif isd group,  although t h i s  test m e  uned for ,. ~77L-p :,.'~z 

screening  only i n  t h e  cas0 of the secondary applichnts (less than 9 per .'I;%%;; 

cent  of t h e  total nuaber  of  applicants)*R 
' 8  43 r, 

The mean number 'of hours  of  previous flight t ra in ing  of t he '  corfi- \ ~ . *  W& 

Pied group exceeded t i e  mean number of hours for the   uncsr t i f ied group .'..?;a, ,4" 

i n  Phases I and 11. For Phase, I11 the meat? hours of the uncer t i f ied  group ,, ;+@> 

is s l igh t ly  higher  than t he  meah hours o f  t he   ce r t i f i ed  group. In Phase ~ .%~ 
IV the-? are p e c t i o a l l y  similar. On the other hand, the man ege of tb ce-..~~, 
t i f i e d  grouj, I s  lcwer than the menn age of the unoertifled-group for ea& e,$;;,+ 

, the  four phases. With the  me ercqt icnr  of flight hours in, Phase 111, it -2%; 
therefore be concluded that the men who were younger, and bad more bmledge ' ,  .' w.2ii 

.~; .. it#& 

1 . -  

. ' , 

. *.% . .. 
-i .?"-., . 



Toti' 7 0 .  2 ' 'U 18 80 20. 

I 73, , 1 19 7 
I1 69 * 23 7 93 7 

92 ' 9 

, ' Y.C. I 111 70 * ,  23 , 7  93 ' 7 
fv n 4 21 8 92 8 

Total n Q 21 7 92 8 

I .  16,193. 
11. 15,298 

R 111. 15,780 
IV. 2,507 

Total ' 55,776 

iLet18 than '0.5% 
*Below cut t ina  ~ c o q  includes all frequeacise at and bs low~the   cu t t ing  

Rota Because them  percentages have been rounded, they do not   a l rays  
score. 

total la. 

about d a t i o n  and more f l i g h t  experience a t  the time they  were screened 
tsnded t o  be includedlin  the  certif ied group. It rill be recalled that- 
CartificatiQll ISM det8rt11inad 8i%hOut direct   regard for age a d  prerloum 
flight experience, or for A.I. acores  except i n  the case of seoondary ap- 
plicant$. The d is t r ibu t ions  for the s ix~meura6   d i scussed   here   appear  
I n  Appelldix I. , 

. .  

5. ' S t ab i l i t y  of ?indin@. The r e l a t i v e   s t a b i l i t y ,  from p h a s ~ . t o  
phase, of the mean scores of the total &roup for the variables i n  Table 
5 i s  o f  in te res t .  All possible differences for each of the measures io 
the, four phase& vera computed and the s&oifimce (cr f t :a l f  rat30 mw 



u. ' ,  
Above Cutting Score 37 93 
Belor Cutting Score+ 13 7 

m. 
Above Cutting Score 90 76 
Below Cut t ing  Score 20 2c 

.A W.C. 
Above Cuttizlg Score 04 92 
Below Cut t ing  &ore . 6 8 

B 22,415 31,421 

81 
19 

68 
M 

85 
15 



. I  

m a  
1 -  

I11 
11 

IY 
T o t a l  

I 

I11 
I1 

TO bal 
n ' 5  

I1 
111 
IV 

To tal' 

I ~' 

I 
I1 . 

I11 . 
Iv 

I Total 

~X 
I1 

I11 
Iv 

Td tal 

I .  
,I1 

, 1x1 ' 

Iv 
Total , 

, ,  

4 9.40 
9-34 
9-35 

9.3 
9.376 

16.2g 
9.45 
5.55 
4.23 * 

9.60. 

24.32 
25.26 

26.39 
26.2% 
26.46 



I 
I1 

B.I. I11 
' ~ IV 

Mean 

I1 
I 

W.A.T. . 111 
IV 

Mean 

. -4.0 -7.7 -11.0 



The meen woraa of the B.lz, :s:.~e!,, and Y.C. t cv t r  ter:?ed to be 
higher i n  the later phases. ?%I:; m y  be due, i n  pact., to hcrsasing 
knowledge by 9 . b  sp$icants cix!c:;rl,lng th? nature of t h s  teats, even 
though etr ic t   precaut ions were i,ai:cn for gusrtling the  tes t  matscisl  

.thr.oughout t h e  te8t ibg p c p m  ti3d theea precautims appxmed te be . 
quite  successful. 

I 

The docre8se i n  mean hdhr., i d  flight, o+.pwf.em. fion oh3ae tu pbaaa . 
m y  be account,ad f o r  in .part c ; f  e gradval depht lon cf the aupp1.y of men 
with f l i@.ht .  experience npplyhrg ? o r  primary trs!rticg. I n  addition,  appli- 
cents fox aecmdary training who had praviouely takec the tests for -   cer t i -  
f i ca t ion  f o r  primary t re in l t :g  wre nat required to  retake the t e s t  battery. ' 
This  had the  effscf. g f  reducing the nttmber of secmdary applicants hafr91! 
and, therefare,  the avt3ra;e nwber of hours fur the Iota1 group i n  the 
latsr pwsee. 

I t  i s  u f f i c u l t   t o  erpbin tile  increase of,'the m e a n  age, in ~tms; XI 
over that of Ftiaae I. I t  nay have resul ted from au announcement by Selec- 
tive Service   o f f ic ia l s ,  durin: the perixi covered by Fhaae X I ,  which p romptd~  
men in t h e  older age groupy to  apply for enlistment i n  this type of m v i n -  
tion training.  

Comparisons based on the a i x  variables were nads for  the college, ' 

high schooi, tmd grade schcol groups. These are preean$ed in Table 7, 
end i n  'genera?. follow tne same pattern of increase and decrease from 
phase to phastr 8s does  the toots1 group. I t  has already been obsened  

'var ied  from phase to phase. Thig suggestt! that the  s ignif icant  differ- 
from Table 1 that the educational background of the  applieanbs tested 

once8 obtained for the t o t a l  group amcng t h e  phases map be  accomtea for 

t i ona l  background. 
in part by changes i n   t h e   c o n s t i t u t i q  of the groups w i t h  respect t o  eduaa- 

. ,  

The differences ammg the means of +,ne six variables of Table 7 for 

and. the  s l@ificaace ratios are presented in Table 9. I t  nay be o b a e m d  
the~three  educational group8 uere tested for signiflaance. The differences 

a t  once that a l l  the poseible  differencee  satisfy the rule for statlstlcal ~ 

ei&f$cance. Uith the exception of the  B.I.  the higher ths~educational 
level of the group, the higher the mean test score. The high school  group 
m a '  $b pouigest  and had tha least number of previous f l p h g  hours. 

, ,  . ,  

6- '&l8rlsSi8 bv UeopauUal For administrative purposon, 
the W a r  Training Senrice office divided the country into seven regiaec 

Table 10 glres the per  cent of applicants i n  each phase who were b s t d  
The S ' a b 6  included i n  these region6 are ehom in  Tahle 9 and i n  Figurn lo 

id wch  region  along  with the percentage of certified and unoertif iad 
cssoa~ln each  region. Region 1 contributed  the greatest pumber of cpplf- 
oants ,and the  greatest number of certified rases  to^ the total numbsr of 
a p g l i q n t s .  Region 3 contributed the next h'.ghest number of a p p l i c a n t s ~  
and a l s o ' t h e  n e b  highest.number of certifiecr cases. Region 7 c o n k i b u t d  
the lowest number ,of rpplicaate and a l s o  the lowest of c e r t i f l a d  
crises . 

1 

I I 



&I E A N 

A.1. 

H 

phaso 

I 

I11 
I1 

N 
Total 

I 
If .. 

IV 
Total 

111, 

I1 
I 

TI1 
N 

To ta l  

I1 
I 

I I1 
I V  

'Pobal 

I 
I1 

I11 
IV 

Total 

I 
11 

I11 
IV 

To tal 

I 

I11 
I1 

IV 
Total 

25-14 25.32 
26.54 25.58 



6e.g 
45.3 
25.1 
15.6 
7.9 
24.2 
25.0 
17.1 
4.8 
-5.0 
-6.4 

-20.9 
22.0 

-2889 

7095. 
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Certlfied: 
bncertifled 
8 '  

"Uncsrtified 
Certlfisd 

Ir 

Certlfied 

II 
Oncertified 

CertLfisd 
Uncert.tfiad 
N 

Certified 
Unoertified 
B 
Cwtif ied  
Qncartified 
Is 
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B.1" 

M.A.T. 

M*C: 

A.I. 

* 

Hours 

' Mean 

a 

. a 

P&&< -- 
I 
PI 

I11 
IV 

I 

111 
PV 

I 
I1 

I11 
IV 

I' 
I1 

111 
IV 

I1 ' 

I1 
I 

I I1 
IT 

.2P 
-234 
-256 
277 

.368 

.349 
-357 
* 30'1 



t iona  that one would not h v e  expected. t o  occur h such large samples., 
A11 possible  uiffererlces were thekefore tested for  statistical dipif$* ', 

cmnce.9 The significance r a t i o s  i t  values) obtained i n  t h i s  operation 
are  presentad i n  Table 17 for the six possible phase differences f a  
each intercorrelation. 

~~ 

~ ~ , ,  

~~ 

, .. 

A study of Table '17 indicates  thkt two.-thirds of 'the thirty pow . ' ,  

sible correlation  differencfm between Phase  I and the other three phosbr 
arq s t a t i s t i ca l ly   s ign i f i can t .  On the other hand, less than one quarter 
of the  correlation  difPerences among the other,thkee  phases were oigaifi-  
c a n t 3  < 

I n   v i e r  of the   f ea t  , t h a t  the mean and sigma valuee for each of ttis , 
educational groups cornposing the   to ta l  grou? .of applicant8  differed frum 
each other,   the  intercorrelatlons of the test bclttery for   these tbreo 
groups w w e  obtained  for  each phase separately and also for the  combw- 
t ion of the four pha,aes. These correlatione are presented in Tables 18- 
20 and 22.-2L. 

The' intarcorrelat ions of the t e s t   b a t t e r y  far the t o w  college . ' 

group, the t o t a l  high  school group, and the total g u d e  school group 
are eimilar to tho30 obtained f o r  the complete group of 55,776 appli- 
cants. It i s  interest ing,  to note, horever, that a l i  but one of the $.& 
l n t s rowra la t ions   fo r  the total grade  gchool group are of greeter magni- 
tude than the  corresponding ones for the  group of all applicants (cf. 
Table 20 and 'Tabla, 45). The largest   d i f ference between the tes t  inhr -  
corre la t ions   for   the ,grade .school  gr&p and the t o t a l  group i s  t h a t  
f m d  for the correlations  betseen t h e  B.I. and Y.A.T., the correlation 

'9A t d u e  rrf 3 or greater is eonsidered as, s ign i f icant  In the pres- 

ing f J s  from phase, to phase were com9utrsd by the fornulac 
an t  report. The s igni f icance   ra t ios  of the differences between corrernd- 

t r  z1 - 9 
1 
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a. The intarcorrelat ions among t h e  tes t ,a  <re positikk but low, the 
hiGhest for the t o t a l  group keigg: .Uh, between M.C, and A,I. 

b. When the to.t@.l' group i o  broken d c m  i n t o  phases, the  Phase  I 
~. , ,  , ~. 

'group pxhibits  the h ighes t  t e s t  in te rcor re la t iow;  when broken 
down into  aducational g ~ o o u ? ~ ,  the  grade school .group exhibite 
the h i m s t  tes t  inte:.:orrelati@nna. 

It &s been previously 'stated t h a t  applicant8 rho  were not  cbrtifisd. ~ 

were e l fg ib le  ?or reexmiriation ei'ter sjr weeke. Since inany applicapts 

able far study. 
took advantage of t h i s  op?ortunit?, e saqde of r e p a t  cases~ became avail- 

I 
The investigation of "repcct" scores was done i n  tso.separate studies ' , 

' 

consisted of 367 cases whd.were not ce r t i f i ed  i n  Pb& I and retook the ex- 
so that an estimate of  the a b h i l i t y  of the r e m l t s  aus po@eible. Study A , 

aminat ions in P ~ D S  11. Study E consisted of 1#lh caoes who HO~V rejected 

peat scorea for the group reemmined and th m a n  acorea, for the  total 
in either Phase 1x1 or IV and later retook t he . t e s t s ,  The orlginal'and re- 

popubtion of 5 5 , 7 7 6  cases are  presented i n  Table 26. 
,?@LE 24 
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. .  DIFFEErENCES IN X A N S  
6ETREEHs I 

Total  Group and 

Total Group ail 

Original Scores and 

Orighal  Scores cf Repeat Grmp 

B.10 'Repeat Scores of Repeat'Group 

Repeot Scores of Rspest~ Groltp 

i 
Total C r - 0 . d ~  and 

Total Croup end 
N' .A.T.  Repeat Q c o Y . ~ ~  of 2epee.t Grcup 

0r ighr :L  Scores a3d 
Repeat Scores of Rapezt Gro:~p 

OrigLnal. Scores of Fepeht Croup 

SIGHIFIC4NCE'IUTIOS 
STUDY A : STUDY J3 



A of this negatirb rel&tiOnshiF. In general, an-applicant f e u  a t  or b&- :. 
lor: t h e  du t t i ag  x o r e  of only one t e s t  (only 15 per cgnt of the reenstad ', 

cesez f e l l  a t  or below the ,cu t t ing  score of more than o n e ' b d  .in heir &Q-- '~~ ~ 

inal attempt). OP the 367 applicants 35 par cent were blow tbe B.1. Out- 
t i n g  score , 61 par cent were {below the M.A.T. cutting  score, and ,mly 10 
per cent were below the LC. cu3tiny score. It i s , ,  therefdre, epgironnt a t "  L 
these  tno  tesan,  the &I. and the M.A.T., accounted, in a b i g s  mqaeum for 
the original re ject ion of th is  group. Of the 352 app l IWt8   s co r ing  d m  ' ' 

e i ther   the  B . I .  or BI.1.T. cut t ing score cnly 6 per cent  scored below the ',, 

' cutting  scores. of both  tests. The negative re lat ionship telxeen theecr h., 
t e s t s  is nor  evident  since 332 o f  the 367 appl icants   e i ther  scored & M e  ths 
B . I .  cutting  score and below the "3,A.T. cutting  score o r  vice verai. It id ~. .' .;; 

'probbble that a simiier ellplanattnn can bs applied ' t o  other r v r d e  relation- , -42. 

ahips in T d l e  23. ' 

. ,I 

, . .  

i :  

~. -. 
.. 

. ,  

I .  !&e $ o s t k i e s t   c o r r & t i o n s  of the four tOSt8,appear in the bl&ed- 

r g h a b i l l t y , .  the t a s t e  rank in the  following  order of re l iab i l i ty !  Y.A.T,, 
in diagonal in Table 2e. If these corqelatlons  are t&sn . t o  be indicss of 

A.I. ,  Y.C., B.I. This rank order was consistent  for  both  studlea. Althou@i 
the A.1:  and M.C. re tcet   correlet icns   consis tent ly  ranked lower tlqn the 
P.A.T. coefficients,   , the  difference between the, three pairs,uf coeffioitmts ' 
m a  not   aprec iab le .  I t  should be noted that these corre la t ions   a re  meat- 
i s f a c t b r y   e s t b a t e a  c,f the tes ta '   . re l iabi l i ty .   Sinee thti only group of ap- . 
pllcants  available fo r   t hese   * re l i sb i l l t yn  data m8 a 'group of re jectad ap- 

be ce r t i f i ed ,  it is quite probable that some of these appllcw3ts,nrap ham 
pl icants  6uificient.Q motive& tu re,taks the emminations i n  fin attampt te 

del iberately performed the  following; (1) revised  thelr  responses to the 
questions in the'B.I., (2) change(1 their~wrk r a t e  on the  Y.A.T., (3) gusissd 
more on &e M.A.T. and M.C.'tssts (sinae only right items were scored On 
these tests, ecores would tend t o  r i s e  with increased guessing), ( I )  studid . 
material for the A . I .  tests. In addi'dion, diffarenCes among cases R S  to the 
time intervdl  bc,twwn the original test and repeat test would result in mry- 
I n g  pmounts of  " ,practice  dfect."l l  These contlngenciea tbnd t o  lower a 
tast-retaet  correlation and to a f f e c t  mean scores. 

? 

ieaka after their ori@ial failure and hencp were dinqualified. These ap- 
A considerable  propoftion  of rcH&ined appl icmta  did aot~aait six .~ 

pl ieaa ts  were no t   ce r t i f i ed  even thongk  the  scores of soam of them w a r n  ' 
above, the cutting; scores of all tes t s .  T h i s  resulted i n  the differen- 
t l a t ion  of four groups of *repeateran in both studies. These groups are 
deflned a8 followst 

. ? 
, ~ 2~ 

.I. - 
, ~, 

.. 
I 
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Figure 2 

Comparison of Repeat Stud-J  bnd Starrdard Group 
~~ 



If i s  i n t e r ~ ~ t i c g  t,3 c o a p r e  ths p - c p r t i c n  o f  the  repest  cases fall- 
in& in Croup 1 snd 3 with t h e  p rapc r t ion  of  cerbified &SeS. in the t o t a l  
pomlation.  This cornperison 1 3  S!IOWE in .Figx-e 2 .  

Figure 2 indicates  that  apprsximetely 60 per  cent of the  cases i n  both 
"re2eatN studies  were i n  Grou?s 1 end 3, i . e . ,  scored above the cut t ing  ~ ' 

score on t!leir  second B.I., M.A.T. ,  end M. C. tests. ' T h i s  proportion i s  
only 11 Ter cent less t?.m the  proportion of the t o t a l  group ce r t i f i ed ,  
r h i c h  is f u r t h e r  evidence of the f E E ; t  thvt  the  score  pettern of the re-' 
extmlned sroup tended to e?poxikuai.e the  p t t e r n  of scores for. the * O w  
group, 

%r 

b * 

1. 
evidence 'on t h e  Fredictive  value o f  the t e s t  battery by determining  the 
relktioinshi? b e h e w ,  t h e   t e s t  scores of' c e r t i f i ed  trainees and ul t imate  
success iu the primsry f l i ,h t .  traicind  course.  Criterion dcta were obkined 
w a sample of 4742~&3e8 who sicre certified by tho GdAo,-Botianrl Test- 
rcg Service and who took primary ?light  training on ,the July, 1?L2 W a r .  
T r u h i n g  Service T r o y a m  ( the  first program efter the National  Testing 
Setvice was begun). The criteri;.r:  data were obtained from the   records~ 

sssicned by the C.A.A, f l izht   inspoctor  .2uring t h e  f ina l   f l igh t   t ea t ,  i n  
of the C i v i l  Aeronaotics  Admini.st,rstion and consisted of flight  grades 

the ce.se of those who pzssed the course,  nu a s+aternent es t o  the  reason 
for failure,  i n  tile  case of those rehe fa i led  tno course. 

tude, ( 2 )  flight t e s t  failure, '(3) maximum hours, (&) ground school failure, 
i 5 )  illness or i n j u r y ;  ( 6 )  dlsclpl lnary reasons,  (7) voluntary rithdramal, 
( 3 )  action of medical'section, uind ( 9 )  other reasons;  miscellaneous. i 

The peesons for fai lure were c l a s s i f i ed   i n to  n ine  grou?sr (1) inapti- 

A group of 133  case^ received no flight grbdes because they were re- 
noved from C.P.T. training n t  the  'request of Amy-or Navy.n These case6 
were eliminated from the tnalysis. Other types of chsea eliminated from the 
flnP1. analysie were applicants for ?:horn complete data were not avbllable and 



. ,  

' app~cc!n ts  indicating' a preference for ~angt&g  but p r ~ r y  training. I n  ;the 

. f i r e t '  tes t ing were studied.  Thc'tctual group studied includrd d569 C$BaS, of 
&so of appllcents rho took the excmlnations more than once, were4 on +,he' 

rhic'l 4257 were .paasera and 272 were 

' TABLE 29A 

1. 
2. 
3. 
4 .  
5 .  
6 .  
7. 

'3. 
3. 

10. 11. 

- Inapt i tude 
Fl ight  Test Failure 
k@um dour8 
Ground School Irb$lure 
Illn'ess or Injury 
Dlscipllnsry Reasons . 

'Action of Medical Section 
Other Reasons; %.l iscel l6n~oua 
No Reason Given 
Bequest of Army,or N m y  

' Voluntary Fithdrawal 

Tots1 N 

1% 
26 
6 
4 
43, 
12 

6 
3 

19 
7 

2 2 2  
47 5 

1.56 

11 33 
3.15 

5.50 
2.16 

10.50 
2.38 
.5.33 
8 . U  
1.47 
4.6.4 

TABLE 29B 

COtd?ARISOR OF CRITERIOB CASES RITR CWTIFIED qAASES OF PHASE I 

M&N SCORES 
R 

Flight  - .- a ~ .  , g+ a Hours 

Total Criterion Group 
(Ftorn Table B-61) 4549 3-19, 11.66 52.27 92.,32 6.61 

StLnbrd Cmu 
(Froa Tclhls 5 55776 3.73 33.22 50.61 36.60 I 9.01 

*From Table 2 1  of a prog-ess repor t  OD the C,A.A.-lihtional Testing Soy- 
vice, Progclm :: June 20, 1342 - A u y y t  2, 1942 (co,py Fa Committee Filesj. 



Fallers fo r  the reaeonst (1)  inaptitude, (2). f l i g h t  test fa l lFe ,  (3) ' 
I n  Groups A and B the passer cases are ident i ca l .  Droup A includu8 

prazknum hours, arid ( 4 )  ground school failure. Although the tests .in kkib 
ecreening  Mttery were designed ' w p i r i c a l l y  to d i sc r imha te  these typos 

neea or Injury, discipl inary reeaona, voluntary withdrawel, action of 
of fa i lure ,  it i e  possible . that  f a i l u r e  for the  remabing reasons (ill- 

m e d i c a l  aection,  miscellaneous) m i g h t ,  be  indirectly related ta Gapti- 

A. 
tude. Group B therefore  includes auch Fa l l e r s  along w i t h  those of Group 

s t r i c t e d  to those in whom f l ikht   school  there was a t  leaat m:e,fai.Isr, ' 
It  waa fe l t  that  the  probabili ty.  of dimrimination by the t e a t s  would be 
ma8 knm, f o r  example, that a t  l e a s t  on? of the f l i g h t  whoale gave an 
increased by d i n i n e t i n g  those  schools where there were no f a i l e r s j  It 

idant icdl  grads, via., 80, t6 its e n t i r e  quotr of students. 

Group C include8  the  Failers of Group A, W e  the Parrsers m :re- 



I n  analyzing the   re la t ion of t e s t  scores to f l i ght  
of co r re l s t im   coe f f i c i ea t s  were computed. These were: 
re la t ions  of test scores  with  Pass-Fail, and (2) produckolnent~ correlr- 
t ious,   us ing  the  f l ight  grades e'ssigned to passers, end e l l o t t i n g  a f l i g h t  
gfade- of zero t o  fa i le rs .  Sibce this  arbitraxyprocedure of assignlug a 
.aero grade to   fe i le is   i s 'quest ioneble ,   product4oment   correlat ions were 
a l sa  found f o r  pmssers alone. 

I n  t h e  rmbsequsnt analysis a section wlll be devoted ta each of  the 
major groups  (A,'B, w d  C) mentioned  above. Under each  section will be 

houra, cases  with no previous hours, and total cases; intercorrelat ions 
found biserial and product-moment correlat ions f o r  cases w i t h  previous 

of bast$ and hours; and dis t r ibu t ions  of test and flight grades. Tables 

presented. A~ f i n a l  Sumnary Table co l l a t e s  the various  .criterion  correla- 
showing dis t r ibu t ions  of mear~Pl i&ht  grades by schooling and age nre sllon 

t ions found in the study. 

be noted that a l l  of the poTulations a re  cur ta i led a t  the  lower score . .  ' 
In i a te rprs t ing  the c m r e l a t i c n s  i n  t he   fo l lming  sections, it muat 

levels.  I n  the  general  population which originally  took  the tests, epproni- 
mately m, h i l e d  one or more of the  bcvic  three  tests in the   bat tery (B.I.,  
M.A.T.,  M.C.) and these  cases wr.e not 60 be ce r t i f i ed  f o r  primary f l i g h t  

' t ra in ing .  (a sdaall proportion of a s a s  Selor  the  cutt ing more on one t e s t  

These eliminated c-ases.a:c specif ical ly   the 008s designated by the tasts as  
were "cer t i f ied" if  they had compensatory high ranking on the  other two tes ts)  

most l i k e l y   t o  nwashoutn ln f l ight   t ra lning.  A8 a result  of t h i a  nscrecninga 
the  apparent  discriminatory  efficiency of the tests may be Zomr f o r  the  cases 
in the  present  analysis then if  all cases o r ig ina l ly  tested had b s e ~  alloasd 
to  continue  through flight training. Moreover, since the prowrt:.on of fail- 

tained a m  aubstantially  the same ' for . ' the  passers as f o r  the total ca3es 
ers in the  present m p l e  i s  so sa,el;, the.product-moment  correlations ob- 

and whet we are finding  out is whether- o r  not  the tes t s  predict, a continrrw, 
of f l i gh t   ap t i t ude  above their   respwtivu  cut t ing  scores .  

A frequently-meriiion&C? nodmess of f l ight   grades as cr i te r ion  data !,E . liminary  check upon this  point,   r l lstr tbutions of graades were mie from the 
the  vafiation in  grading skndards  mong d i f f e r e n t   i n s p e h r s .  A s  a pre- 

ssiect ion,  the S f i t q h  being hea8iXy weighted  with schools in Texas.' 
record-cards of 100 fright  schools.  Thesa record-rds se re .no t  a rmdoba 

The i l l u s t r & t i v e  %able (D-$5) presents  the  disbribution of f l i g h t  
grades from 10 - c a d s  which a.>;3e&r6d consecutively in this sample of 1oU. 
l'hheae cards show the t   u ide   vwia t ions  in grades were present. I t  will ba 
noted  that  the  grades for the  Schools X, I p  and J, show no overlap a t ~ a l l .  
Meen grades of men Gassing the f l i g h t   t e s t  range from 72.37 ta 92.LO. 
There is a l s o  con j ib rab le   va r i a t ion  i n  tlqe range of grade's within a pwti- 
oular school. 

Analysis  of the vhola sirisa ot' 100 cards reveals onlp one mean gra& 
f a l l i n g  outside  the above rtia6.a - a mean grade of 7 l .30~fo r  10 men. I n  one 
school a single flight gr&ds, 90, R ~ S  given to all 15 men. In  con+xast, 



? 
.Table A - 3 6  (See Amndix.I113f  summarizes the h i s e r i s l  correlations 

of the tes ts .  niBh Pass-Fail. It can be aam that the B.I. shows  the high. 
est correlation f o r  tbe  cases "with hours" (2932, while the b!.,C. %&ora . , 

Chb Ugheat  correlation for the chses L s 9 : 1 t h  no hOUr3" (.211], For the 

dietor of Pass-Fail 8s MJ of the t e a t s  except the'A.1. The correiat ione 
cases " w i t h  house" the number of previom flight hours is as .good e pre- 

of &ll the tests  except  the M . C .  hre lower for the casea "witb'no houra.. 
?hen both grou?s are throm tagaYfler into a total sample, We A.I. ranks 
first ,  and the  M.C. second in orcier of Pass-Fail cor reb t ion .  

. ,  

Tables 6-34 t h ro igh  A-45 present tile intercorrelat iona w B g '  the' f&S, ' 

t e s t s  ai,th the fligqt grades % a r e  also presented f o r  passers and bow ~., ~ , :  
CESES. 611 of tho cr i te r ion  product.-momeat correlat ions a r e  l k r  thaw,& " 

corresponding bissrial correlations; This difference is  cheracteri .8tic ' 
thro..rghout the s tudy .  ' h e  intercorrelet ions among the t e s t a  are substan- 

' ti83J.y the acme a8 those found In the Sknderd Groups i n  previous chapters. 

- --or passers, f a i l e r s ,  and t o  eases. Produchoment   cor reb t ions  oP'6+', ' ~~' 
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are cornFred ri& thoss f o r  CrouF; A (TebLe A.,36j,*it 'can he seen khat, the  
TI' the 'ciser:dc correlotiorJs !:.'.th Pass-Fail f o ~  Group C (Table C-?o) 

different:es i n  c o m e l a t i w  are q u i k  sfcall, Ho?r,ever, nil cor,respcndiag  cor- 
relations' a r e  Iar<;e.: f o r  Grw> C then for  Group k with t ha  exceprion of the 
B * I .  fo r  cases wi%n previous flight hours ,  Tie 18r/;e3t differences occur 
f o r  the A . 1 ;  (betwefxi .2% and '324 Por crice8 wiSi hours; .153 and .174 f o r  
c6ees with no houre, and ,217 m d  .;U for the t o t a l  groups). Thus, the 
elimination 'of cases from all-passer  (hon-attrition)  schools  .tended to *e-'., 
ciease the  correletion of tests and hours with Pe.ss-F&fI. to E s l igh t  $la- ' .  

g e e .  The matrices of ' in tercorrelet iond of .best  scorea.  hours. and flipht 
SoOres fob Group C l i k e w i ~ e   a r e  comparable t;! those  for.Groups A a d  B., 
(Tables c - n  t o  c-75.) 

~, , --.. 

The distr>bu,?icqs of f l i g h t  grades, t e s t  scores, and Flight hours a8 
presented in Tahlns C - 7 6  t o  C-32 are similar to those f o r  the  other two, 
groups. f e a t  scoi'es and hours are given f o r  passers only because the fail- 
818 hnve already been t reated in Group A. . .  

The analysis  of Group C shows in general   tkat   the   res t r ic t ion , o f  the 
sample to 8tt rLt ion groups tended.toral3e correlations  with Pass-Pail t o  8 ', 

very s l i g h t  degree. 

6. J i s t r ibu t . i op  of F l i s h t  Gredes .by Schooling and A=,.' 'In Appendix 
IX, h o t i o n  L- the   ra la t ionships  of amount af schooling and age of the can- 
didate to ultimate  Flight grade i n  Primary FliCht. t ra ining nre investigated. 
?he cases are once agein broken down into those  with  previous hours of fl ight 
end  those w i t h  no f l i g h t  hours previous  to  test.ing. 

I t  can be'seea from Table D-73 thht  the average f l igh t 'g redes  of the 
college and high x h w l  cases a r e  &bout, the  save,  while those of the  grade 
school  a2plicants a re  slighhtly'lower. Those having completed the freshlaqn 
year of college o r  t h e  soohomore year of secondary school have the highest 
m e m  f l i c h t  grades. T h i s  h o l d s ~ t r a e  both f o r  cases with hours and f o r  cases. 
without  hours. I n  the colleke g r o o y  those wi th  rener years'of.college t m d  
+,a obtain  the  higter  flight  grades,  while i n  the  high  school h o u p a  the Mzt:eT 



fli,ht gyades WE 'm.de by tkove  having  completed the second yefir or  those 
' i x v i r ~  cwpleted f o u r  o r  mere years. In this table  one can again 988 that 
th C H P - ~ S  with no previous f l i z h t  hours  tend  to  mke lower f l i g h t  grades 
th89 tL2,sa With prev:ouu h?)Urs of f l i gh t .  

1831~ I?--% shows the relatfotl of age t o  f l i g h t  grade. Aps of candi- . ' . 

d t b s  runic from 16 t.3.37. For c5ses "with hours" and thoae  ,"with DO hours" 
the  age of  passers 13 lower then %hat  of  failers.  Failere for   the  four  86- 
h!tcrl  reasons ( 1  through 4 )  ere likewise older on the .average than CEBOB 
f a i l e d  f o r  '.oasons ' 5  through .io. It i s  fa i r ly   ev ident  PWt, there is l i t+>le ~ ~~ 

e r v c  rel9tJonshi.c t e t w e n  &ge level and f l i g h t  score among Passers, , .  
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TABLE A-36 
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2. 14.8.T. 
1. B.I. 

l: :::: 

1. B.I. 
2. W.A.T. 

n.c, 
A.I. 

5. night Roum 

. 



6 - 
a068 $ 

.067 

. a 3  
-143 
-079 - 
77.44 
13.13 

74.38 
17.m 





1. B,I. 
2. W.A.T. 

i: z :  
5. Blight Horrrr 

M 
U 
IT- 1y2 

8.60 M.19 49.69 7g.29 
2.00 7.90 ~ 6.31  28.60 
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. ~- 74-76 
7143 
6 % ~ )  

TOTAL 
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sg? 2086 
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a.1. Scores 
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