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Dr. Dean R. Brimhall 
Asat.  t u  Abin is t ra tor . for   Research  
Civi l  Aeroneutics  B.dplnistration 
Room 5335, Comercs Builciing 
Washington 25, D. C .? 

Dear Dr. Brlmhall: 

The study  described in this repof t  i s  mother example of  the ex- 

amy un ive r s i t i e s  have been u t i l i a e d  t irough the opera,tion of  the  Rat ional  
t e n t  t o  which the s k i l l  of numerous psychologists end the  renourcee of 

:.eseerch*Council Cornittee on Selectio? and Training of Ai rc ra f t   P i lo t s .  . 
The Sbndard  Test ing Program involved the voluntary  cooperation  of A6 
psychologists throughout the country who not only Contributed their  em- 
icbs i n  kdnin ia te r ing   tes t s  and i n  gathering data but ,   to  some ex+&nt,  also^, 
m d e  a v a i l a b l e   t h e   p h y s i c d   f e c i l l t i e s  of the   l abora tor ies  ta which they 
were a t b c h e d   a t  no cos t   t o  the Civil  Aeronautics  AdministratJon.  Without 
question,  the  research  returns from funds   a l lo t ted  by the C i v i l  Aermautlce 
Administrstion have been considerably -Dxtended through such contributions 
by individuals ,   univers i t les ,  and ather   scient i f ic   agencies   cooperat ing in 
the  research program aponaored by the  Committee on Selection and Training of 

' o f   A i r c r a f t   P i h t s .  



EDITORIdL FOILEWORD 

The repor t  on the Desire to Fly (D-F) Invontory 1s the  ascwd 
of a series propred from data accumuhtsd in the Standard Testing 
Progrhm.~ The l s t t e r ,  as indicated in the   Edi tor ih l  Foreword to C M  
Technical Serioe Report No. we8 organized on the basis of plana 
prepEred, in part, by G .  R. .Fendt,  !bslayan.Ur$fversity,  and J -  1. 

cdministered a t  the University of Rochester by J.  1. Dunlap, a8 . 
Dunlap, University of Rochester. me Standard  Testing Program was 

Director of Resfarch for  the  Cowit tse ,   wi th  t h e  aid  of H. J.  W a n t -  
man and other membei.s of the  Univorsity of ROC ASS^?^ etsff. The 

- research  project  involved  the  voluntary  cooperation of 46 psycholo- 
gists i n  various parts of the  country. ThBse psychologiota tested 

' a t c t a l  of 2333 elementtiry and 717 aeconbry C i v i l i a n  P i l o t  Training 
students and made ava i l ab le . the   r e su l t s  of exernhations 011 a standard. 
bat tery of t e s t a  f o r  comparison with criterion data obtained from the  
C i v i l  Aeronautics  Adminiatration and throlJgh the  cooperat iw of  cmr -  
'dina rs Sn the Cirilian Pi lo t   Tra in ing  plrogram. tr 

The ~ues t : . - . ;  : i~ ?;;e ij-F IKventory uer0 writ% largel-y by the 

Training'bf A i m T E f t  Pilots. @sstj.ms were submitted in &eft fom' 
staff of ?,!le DIh 'L . : t o r  or' Reaesrch of the  Committee'on  Selection  and 

t o  the  Executive 3ul:committee f o r  cr i t lc is 'me~and,  on the   bas i s  of 
' c ~ u p e n t s  from afmSer5 of the  E::ecutive Subcornittee,  the  inventory, 

Y.  W. Dunlap, Director of Seaarch,  cad  tho latter 's a t a f f ,  for  try.- 
including 235 questlona, TSS prepared in final fo'm by,C. R. Pendt, 

out in the  Standard  Testing' Propam, 
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ard Testing Program conducted in the Spring of 1942.1 S1:beequmtlyy, ci-i- 
T h i s  inventory WEB included in thy -test  bette&y 6mpBcped in the. Stand- 

t e r t a  became avai lable   against  which to evaluate this pencll-and-paper  tee% 
as a predictor  of mcce83 or feilure in f l i gh t   t r a in ing .  

t r e  se lec t ive   e f f ic iency  of each item in terms of the c r i t e r i o n  of passing' 
or fai l ing in f l i gh t   t r a in ing ,  (2) t o  develop  scoring  keye yielding &m 
prediction of the criterion, ( 3 )  t u  investigate  whether  the  questiona tendod 
t o  be answered RPss" o r  "Nb" by a ~ i e ~ i l a r  pezcentage of people i n  d i f f e r e a t  

Inventory and tbe Scorea on other t e a t s  i n  til- bat te ry  cf the Standard Te?L-- 
amplea ,  and (L) t o  determine t h e  re la t ionship  be.Lween scores on the  D-F . 
i a g  Progrand 

The aims of t h i s  analysis  of  the D-F Inveatory were8 (1) t o  determine 

Training) were ohl;nio,cd on lLOl of the s t u d m t s  to whom the t e s t  'had been 
Criter ion dah (mccess  ar faJ.lurc Fu C!niLian P i l o t  Primary  Plight 



Sepqrating the total population into three groups in thls manner made 
it possible to develop mrUWaed acoring keys for  the inventory on one of 

emploged in the   o r ig ina l  validation, 
the samples and to c r o s s - d i d a t 8  these keya'on samples which had not  besn 

The genemi a t a t i 6 t i c a l  method employed in the analyala of these data 
consisted in the   calculet ion of fou r fo ld   p roduckmen t   co r re l a t ions  (phl- 
c o s f f i c i e n t s ) ~  betreen the answers t o  a par t icu lar  item ( Y e d o )  end the 
hana-Ehil cri teria.  Such item analyses were performed separately fer 
hnples A and B, aaa aeveral ecorink keys were conet2ucted made up of items 
at. d i f f e ren t  levels of predictive eimificaxioe. THeae keyye we-* th-u ap. 
@Sed to the  'original samples and to the  ,two'nalimm  eamples3 md biseri3. 

' correlat ions were computed between the r eau l t ing  total scores and the crl- ' 
. terian. . ,  

-.: 

~ . .  
The analysis a l s o  included 6 comparison of the percentages of 8ample8 

. A and B respondbg nRo" to each of the l k a .  

RESULT8 

of the Powlat ion hsme- o h  
Table 1 are preseqted  the  distributluna of i tem answerd .tion by vrrioue 
percentages of the popubt ions or both Sampler A B, ( ~ i l s  n ~ o n  ~ p o ~ c *  , 

mere t abula t sd  alnce inspection revealed that only a m a l l  number of q m s -  
tima had been omitted. The percentage of reaponees may be approri- 
meted by mbtrac t ing   the  recorded uRon percentage from 100.) 

Examhation cf Table 1 reveals +.hat the items arc scattered throughout 
the rmge of percentages with a $mxmtage "Non response ai approri- 

2PourPold product-aoment corralat ions between anmers on each 'it- (Yes- 
No) and Fuss-Patl ' i n  priraarp flight traialag were obtained by calculat ing 
chi-square8 for each of these comparimna and converting them into phi'. ty , 

d i e d i n g  each chi-square by its R and Wdng the square  root of t h e   r e m l t l n g  . 
quotient (see Kellp~r, T. L. , Q t a t i a t i e a l  method. R s r  York: Maomillan Co., 
1924. Ch. X, p. 259. A180 Gullford, J. P. Fundamen 
oholoav and eduuntiap. Bw Yorkt ,Mdnn-Elill, 1942. Ch. HI, p., 246) 
si@ificanoe of the  assooiation was debnuinad by evaluating the chd-squares 

. The .. 

i n  term of their P-valum. 

h . U e n m  aamplek are the -lea other than the ample on,'which, the 'pr- 

tdl statlatics in D q -  

tioul.r ksp -E awelopsd. 



mately 5M for each, sample. The correlatidn betmeen the item-peraeat 
V h h e B  for the two aamples 1 ~ 8  .995,  .'These dad8 indicate that the itme 
6 x  highly stable i n  the sense that each item was answered *Row by appkox- 

. i m a t e l ~  the name proportion of cases in  each -le. , 

ycrrelatione of the Itei~s p i th  t h e  Pass-Fbil Cri '0 . Table 2 pre- 
m n t a  the distributions of the fourfo ld  correlation c%clenta (ubi's) 

TdELE 1 

DXSTKIRtiTION OF PER SENT ANSWJ3UNC 'NO" TO l'HE 
235 ITWS IN THE L F  INVEHTORY 
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3 
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Vorrslations are. biserial with reapect 'to Pass-Fall. 



.20 

.ls .I9 

.17 

.16 
. -15 . ;u 

.I3 .I2 

.u 

.10 .09 

.w .03 

.06 
e 0 5  
04 

e03 
e o 2  ' 

.01 .oo 

1 

1 
1 
2 .  

- 

5 

* ' 7  
5 

5 
15 

. 23 
25 
34 
2 9 ,  

' 36 
29 
17 

I 

Lesa than .01 

L s s s  than .01 
Less than .Ol 

Lass than .01 
Lea6 t han  ..Ol 

Leas than 401 
. Less than .01 

Leas than .01 
e o 1  

.01-.02 
e 0 3  
.04-.05 .07-.08 .12 
.13-.19 
.&-e27 
.37-.38 
e5S.51 
065.66 
a83e.85 
1.09 

by means of t h e w  keys and the   in te rcor re la t ions  among the various keys 
and the  Pass-Fail or i te r ion  computed.& 

Table 4 presents the critarlsn [biserlal) corre la t ions  of the various 

marked E ,  frm Smple  B. The per cent  Tin pwentheses)   ful lowing  the  le t ter  
keys for a l l  samplqe. The keys marked A were derived from Sample A; thoee 

A or E indicate8  the  level   of   s ignif icance of the items scored when that b y  
i s  employed. For example: Key A ( 5 % )  ind ica tes  a key derived frm Sample A 
including c l l  items a t  or belor  a P-level of fl. Keys marked A+B w a n  de- 

by A:B represent i t e ~ s  maintaining tne a m 6  aign & both samples, For .ez- 
rived from cmbiulne Samples A end B into one tbtal oample. Keys designated 

-I_ :>x 
41ntercorre!.ations of a l l  scoring keys constructed for use a l th  the D-F 'e,; 

... 

:.vi. 

Inventory are presented for each m q l e  in Appendis B, Teblss  9 ,  3, and 9. ~. 
, i ,  . ,  
L ~ >  

, ./ 
'.i 
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O f  the  D-F keys, the  Key AIB (same- sign) cor re l a t e s  highest in 6am- 
-; , + 
1' :,: 

plea B and C and second highest  in Sample ~ A *  Aasuning this key an the 
"best..D-F key, we f ind that it corre la tes  between ,105 and .Po nith 
the BI., between ,172 and .2U with  the ll .A.To, and between ,239 and .290 with  the M.C. I n  the  previous analys is  Of the   Personi l  R i o b r y  

?&. 

Inventmy  the  correlat ions 07 t h i s  DAF key w i t h  P-8 scores  based an keys j '  ~?:& 

derived from these same oamples r a g e  between .US rmd 298. , ., ~ ,,L 

;' 

- r U  i~;; i A[:,* 

, ,  c:'&$, 
> ~ - j  I 3  

, .z , . .L 
All of the  correlat ionb .of the  D-F with the other tests were blow -~ . , ~ E  ; r ~ , : '  

.3W, suggesting that the E-F assesse8 an area relatively  independent of 
.i , fg 

the   a reas  measured by other t e s t s  i n  t h e  bat tery.  The only   t ea t   cor re la t -  
!. ~ .$ 
I. ~ 

l n g  over .200 with the cr i t e r lon  in Shmple C l a  the  M.C. The D-F i s  a t  
l e a s t  ac e f f i c i e n t  in the  prediction of P a s s d a i l   a s ' t h s   o t h e r   t h r e e   t e a t s  4- 1 ~ ' $  ,-.- %.e 
in Sam?le C. 

, ..:, 
.;, : -, ". 

- 7  

j i  ,';Z ,... 

I . .  

Analysis of~hreas  in t h e  D-F Inventory. An analyeia of scores on 
-groups of items which seem to  be measuring the  aame area  Fa8 attempted. 
A prellminary  analysia of these areas is presented i n  Teble 6 .  'The num- +$ 
bers of items in each  area  are shorn a s  well as the numhers of items a t  
and below the l$, 5$,  and 1%. and l eve l s  of s ignif icance in each a m -  /& ,?,, 

1 .r+ 

ple. I n  the bottom rox of ,Table 6 ape jwescnted  the numbers of i tems i n  i l , .  

e u h   a r e 8  which maintnin the sanio level of  e i g n i f i q c e  i n  both mmples. 
[ ~ .  2:* 

A coMt  of  the.l$  i tems in the bottom row (Grand Totel) reveels t h a t  only 
~;:i. ?. , .d 

three  Items vera a t  the  lfr level of s ignif icance i n  both EaI@e€i. Similarly,  , 
ip 

only 15 item8  maintained a l e v e l  of 2C$ or below i n  both samples. 

t- i ' , , .A-  

; ' ,'$ 

1,: +? 
'i;. ;- 
1 
r -  

i ' .  
; I.; SUIW.RY AND C3i3CLUSION ? . '&!, 

bery of t e s t o  in the Standard  Testing i'sogram to  W l  f l i gh t   s tuden t s ,  L11 
The Desire to Fly (D-F) Inventory was administered as pert of the @t(- 

of whom Bere i n  t rnining (had had samo f l i g h t  hours) a t  tine time the t e s t s  
vme taken. 

Them  treinees were dlvided Fnto three groups f o r   a t e t i s t i c a l , 6 n a l y n € a  - 
OF the d a t a 8  Croups A end B piere rmdorn halves  of  the  bo-flight-hour" ' 

t ra inees  and Group C consisted of those who were in t r a in ing  When they t o &  
t'lese t e s t a .  

The t e s t  i tsma were analyzed i n  t w n a  of their association r i ' t h  the . 
Pcss-Fail c r i t e r l o n ,   F i r e   s e w a t e  ecrrring keys were developed from those 
analyysea, eech key composed of items at or  belor a .epc i f i c  lweZ of signlf- 
ie ince.  The va l id i ty   oE, these  keys w&s t h m  determined by computdng the 
correlat ion between t o t a l  scara [on e w h  key) and the   cr i ter ion.  
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There are 235 questions to be answered “YES” or “NO in the D-F Inventory. The numban m the revcne side 

o f c h i s ~ c r s h m c o r r e s p o n d r o t h c n u m ~ o f t b e q u e s d o a c i n c h e b o o ~ a . N ~ t o e s r h n u m b e r o n r h e ~ ~  
appur two pairs of light lines. The space between the first pair  of liner is for a response of “YES,” w& the  spye 

hero the second pair of lina is for a response of “NO.” BlacLen in the appropriate  space wording 10 w e  y u ~  

wish to answer a given apestion “YES’ or “NO.” The symbols ‘Y’ and “N’ are a reminder rbsr the space heen 
&e 61% pair  of liaep is for ‘W’ answers aud the space been the d pair of liner is for ‘NO’ nnswm. 
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