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The data Gbtained through  the use of  the P-tI Inventory in the Stan- Teat- 
in  the test bat& of the  Standard  Testing Pro&& conducted 3 1962.3 

ing Program provided. mflterial for an it& analysis  and for t h e  developent  

measure3 of parfotPrance in f l i g h t  trainfig deacribed i n .  t b i a  ' report .  
of a scoring key used in  the comparison of the P4 1.nventory scores ith g . .  

PURPOSE 

The aims of this cmalysis of the P-H Inventory rergr ~ (1) t o  invest igate  
the a t a b i l i t y  of the items, L e . ,  to determine  whether the proportion of cases 
anmerfig each  alternative t o  & given question una consistent i n  Uifferent 

e f f i c i en t ly  as possible  succesa in primary f l i g h t  treinfng, and (31 t o  study 
esmplba, (2) to develop a scorlng key for   the  I+%which would predict  as 

the re lat ionship between the P 4  and other tests o f  the standard battery. 

MElXODS 1 
Complete data were obtained in Un cases. O f  the  totdl group, 1015 

mses had had no previcurs f l i g h t  training, and  w2 cases were in pr- 
t ra ining a t  the ttme of testing and 'had already had some flightexperience. 
The .no f l i g h t  hours" cases were d iv ided ' in to  two samples.  Saeple A ccmsistd 
of 522 cases  selected at random by use of  odd reg is t ra t ion  numbere. -10 B 

C wap composed of the 4l2 came who had pad some f l igh t~exper ienae  prior to 
cons i shd  of  the ,remaining 493 cases of the "no. fliglit hoursm grbup. Sample 

testing. 

The sep&ation of the basic group i n t o  these three samples made i.t pos- 
s ib l e  to construct scoring keys on the basis of item analyses on one -le 
and t o  check the  val idi ty  of these ksyE on the other s~imples. The general 
methods usdd.in the i t e n  analyses consiated,of  obtaining'fourfold product- 

%he Standard Testing -Program was F i e d  out  a t  the University of 
Rocheater in the ear& rniths of 1912 under the direct ion of Dr. Jack W. Dun- 
lap,  then Director of Research fbr'the Cowit tee  on Selection and Tfaining'  
of Aircraf t   P i lo t s .  More than 40 psychologists from various  par ts  of the 
country  adminie+red a selected  bat tery of  paper-and-pencil t e s t s  to 2333 
elementary  etudenta 6nd 7l7 secondary students in the  Civi l ian  Pi lot   Train-  
ing program. This test battery  consiated  of: (1) the Invento'ry of Personal 
Data for   Prospect ive  Pi lots  (B.I.), (2) the Otis Self4dmlnistaring Test of 

Test of A v i a t i o n  I n f o m t i b n  (A.I.), ( 5 )  the Personal History Inventory (Pa), 
and (6 )  the Deaire-to-Ply Inventmy (D-F) This proErnm is  not' to be oonfused 
wit'? the C.A.A.-Bation&l Testing  Service,  discussed in C.A.A. D i d a i m  of 
Research  Technical Reports Nos. 9, 19, and 39. 

' Mental Ability, (3)  the Test of Mechanical Cosp&heasion ( L C . ) , '  (4) the 

 validation^ of the P a  Inventory on cases included in 'the Standard Testbg 
Program, but   a l so  in comparing the ptedictive slgnlficance of score8 obtain& 

of the  Aviatian Intervier  ns a predictor of SUCCOM in flight training. 
on the P-H Inventory with that' of judgments made by intellrimers io tb study ' 

(Dunlap, Jack W., and Ilbtaan, Yorey J. OP. olG.) 

%e scores derived from the iten analysin Tre, employed, lrot ln 



.moment correlat ions of g*s7 between anmers Oll a par t icu lar  itse (Xes-Bo) 
and h e  critbrion, passing,or f a i l i n g  ?rimary training,  and obtaining the  
aroenbges o f  casea anmering  esch Item r l t h  "!io." Various ksys were thm 
constructed  based upon these analyses,  inventmy  "scores* Gem obtained by ~ , 

mema o f  theam keys, end b i se r i a l   co r re l a t ions  between the scores end ths 
cr i te r ion  dhta were cmputed. 
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I RESULTS 

2ro7ortlms of .Pornletion dnmcrlae Yes40 t o  I-. Table 1 indicates  

~ e s - ~ o  responses f o r  the 100 questions of the Invehtory. only "NO" respoanes 
t'l? dist+lbutione of the three namples w i t h  respect  t o  the apportionment of 

were tabulated  since  inspection of the papers showed thtt very few c a s e s , '  
ski?:6d questions. I t  can,  be  seen thnt these  proportions range throughout 
the per cent   scale  w i t h  means a t  .50 and si&.as of 'about  .30. Then them 

, I t e m  "dif,%xlties* as besed on one  sample are correlated w i t h  those  ob,tained 

reh t lon   ind ica t t i s  t he t  each  item tends to be anwered nYesw or *no. by 
In each of , the   o ther  two samples, the   cor re la t ions  are .%. T,his high cor- 

appoximately the same proportion of cases i n  each sample. (Although it  I s  
not shorn in Table 1, i t  was likewise  found that the  proportions of rnIPo. re- 
sponses for Fal le rs  alone i n  Sample A (Rf = 52) end in Sample B (Nf = b o )  
correlated .%.) There is  thus no evidence  in this. part of the a n a l y s l b  that 
the res?onses t o  the items are  dLfferent fo r  "independent* populations. 

r f w Pa 6- . Table 2 provides  the  distributions 
 of^ $ $e Inventory f o r  the three samples an8 
for the. t o t a l  grou? of 1427 subjects. I t  can be soen that the wjority af 
Items  tend to correlate  with Pass-Fail i n  the neighborhood of .Wand  that 
very few Items  correlate a8 high as k.10 sitb the criterion in anp of the aam- 
ples.  rhen all emplea are thoin together,  only one item correlatea In exces$ 
o f  .io with t!m cr i te r ion .  

Thble 3 gives t h e  same distributicm i n  terns of aboolute  cgrrclation, i.e., .! 
.,. 

ri thout  regard,  to sign. Here it can be seen thot  the man correlat iop of  the 
items with  PiSss4kil  range8 from ..Ob1 t o  ,043 for the  three samples, uhile for 
the  total the m a n  correlation i s  .036, The  number o f   c o r r e l ~ t i o n s  of .05 or 
hjeher In each sam?le i s  W, and for the t o t i 1  population  this number drops t o  ' 

,. 

'i 
? 

7?0urf01d productmoaent  correlations  ketxeen answers on ,each A t e m  (Yes- 
" .~ 

No) and Pass-Fkil i n  prlmery f l r g h t   t r a i n k g  were obtained b$ calculat ing 
chi-squares for each of these cpmparisons hnd converting them in to  p u s  by 
dividing each chi-square by Its N and taking the square root  of the re,mltine 
quotlent (see Kelley, T. L. S b t i s t l c a l  methoe. New Yorkr , bds&!illan'Co., 
1724. Ch.. X ,  p. 259. Also Gullford, J .  P. Fundamental atatistics ia D 

I $holopv end educatloq. New York: :AcGrhn-Hill, 13IJ2. Ch. XII, p. 2&6IeaThe 

in terms'of  their P-values. 
$i .gificance of the  associhtion 176s determined ewlua t ing  the chi-squaree 

. .  
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!he corrslatim lde t r lx  bengeth We dis t r ibu t ion  in Table 2 ahole the 
c o h e l s t f m s  o? the 0 coeff'iaimts for the items of each .sampla. A$ m s  , t o  

bb expected f r y  the  fc-ct that Bample A~ end Sample B are b o  previous flight 
hours@ subjects whfle tbe subjects in Suple C had pevious fll&t bows, 

T h i n  inuhbl l i ty  of Stcw-crlterion  com3,atIonn can be ascribed ' t o  the oir- 
the correlation of #gs i s  high&$ between sampls A and Smple B (r ,431, 
aumstt:nce that even thou& the t p t e l  I s .  of each seaple is  n p p q t e l p  5 0 0 ,  

n w n  of tho Pailere 10 much 1ess.reliebls  thna  the mean or the Punsera. 
the numper of fallers ie only about lC$ of tho total and, oonmquently the 

Thus, e l l  s t a t i s t i c s  such as jd coafDicienta or biaerial'rls d c h ' s r e  derived 
from the  Paas-Fall Bi'chotomgr are likely, .change 'mrkedly 'from ssmple t o  
ple. !Qoreover, in addi t ion   to   e ta t ie t ica l   cone lders t ime,  the d t a r l o i  of 
Paas-Fall 18 i t s e l f  of  6ubioue  depdn$abillty (chiefly because of variations 
in  stLadards of inspectorn end m n p m r  needs in d i f f e ren t  repioab, etc.). 

I 

Tah~le 4 gives .the  convers on3 heheen fl enfi the P-level( of si&mificancs 
for tech maple and the The P-levml for a given d varies Inversmly 
r i t h  t lw  , s h e  of the  maple. Table 5 presents ths dist r ibutfopa of P-values 
for the itema of the Inventory in each ample.. The P-vtlues a m  based 011 
the relbticm8hip brf.sen 6 and P pro-ed in Table I .   it i s  twbe notad 

the three aamplee - anothbr i nd iwt lon  o f  the i n s t a b i l i t y  of IAs correla- 
t!wt the number o f  iterne with P-vdues of dl or 1s- varies laarkedly among 

t l m s  of the itene w i t h  Paes-hil .  

t lon a i  P . The lnformatioa'obtained fro19 the Item udl- ' .  
d abom m% used in ths construction of wk+ysw f o r  aooring 

erbl keys w i t h  vnryFng P-levels were developed aad b iee r i a l  corrdaklona ob- 
the Inventory. In order to determine how - w p '  itama should be soorad, o w -  

t e i n d  Petween the  result ing 'fcore8' end the Pass-Ftil eribrioa. 
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B were combi~nad in to  a 'no flighhs hourm" group. The "A:B (same d i g n  items, 
5 4 ) .  key Jsclu&es those itens which obkined 0 a w f f l c i e n t e   u i t h  the same 
s@ aqlr P-values  of .50 or lass  in both Sample A and Semple B separately. 

As is to be expected, the keys c m l g t o d  most highly w i t h  the Pnss-P.il 
criterion a:- applied to   the  ample u&n rblch they 8rb based. There is am- 

a~mples ,  svfa bet*sen.Samples A end B which rere randomly selected from a 
Biderable  loss ' in ?redictive sfficlenuy when the keya are epp1ied .b   the  other 

group homogeneous with respect to h c k  of previous flight experience. Appr-  
ent ly  t h e  most e f f i c i en t  of the' keys &sed on a single sample is  the A (2@) 
k e y  which correlates ,536 in h p l c  A,-.343 i n  Sample €3, and ,210 in Sample 0, 

Selecrtim Qf the YJltimW'K . In the   aelcct im  of  items for a key to 
te .used for obteining a PQ score F o r  poss ib le   f ie ld  use) severbl require-~ 
m e n t a  rere set -I (1) +& dtgn of the item # coeff ic ient  S~OUM t.e the saw 
for' sc.ch of ths three sttmples; (2) the LtSm P-v-tluues should be how for eaoh' 
of ' the three anmples; .md (3) the number of  scored  items  should be as large 
as possikleo 

even w& items w i t h  P-velues 88 high  as .50 were included (Kay I), tho total 
The rrcond requirsmeat, h m m ,  could  not be met. As sham in Table 7, 

number of kvai labls  itetas m a  only 13. J'ive o t h e r  possible Beys, based on' 

Key VI was consi%ed to bs- the  best R& was 8elect;ed as the  " u l t b t e "  key td 
be used ln actual  scoring of, tb inventoFie8. Thls W W m a t e m  key includes 

tal n w L r ,  P-VP *ea, i n  the i& analysis, were td~en omstructed. Of them, 
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DIGTRIBUTI~B OF P-VALUES FOR 100 QUESTIONS 
IN TBE P-8 INmTORY FOR THREE SdyPLEs 
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' the 27 itams which obtained the Beme si@ of $ in'- of the  three inde- 
pendent samples and P-valuei of  .13 o r  lower in the &&& sample. I t  nag 

frr$wvie~study and in the further apalysis described bel-: 
this key which was used in scoring the P 4  answer aheeta in the Aviation 

p s t r i b u t i m  of $Coefficients of  the  ~Ultlmatsn P-H Rex. The d i s t r i -  
bution of absolute $ oosff)cienta for the 27,ltSms of the %altinsaW key 
la given ia Ttrble 8. The mean $ for each samgle l a :  ..053. for Sample A, 

the, highest $ obtained i s  only .Lq. Likewise it is obvious thtt aome of 
.ob3 f o r  Sample B, and ,055 for  8ampla~C. Here it can be seen win that 

these wbeetn items go eo lor ao .01 i n  a p e  of  the three Vmplea. Beneath 
the   dis t r ibut ion 'of $18 are the mhn soores of Passerd and Faflers as eb- 
tained W ap2lying the n u l t l m n t a ~  key back 011 the samples) the  correbponding 
b iser ia l   cor re la t ions  with Paps-Fail for each 6tmpls are also I n d i c a t e d .  
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TABLB7 , 

W I B ~  nm OF p-8 m s  mm m m  I R D K P W D ~ T  am.m 

Bum& Of Items 
' Avallsble 

I {  1 Same aim of fl (each sample) u 
2 Approrh4e P of .50 or lese i n .  each eamph 

(1) M e  sign of fl (each, sample) 
( 2 )  P of .50 or  less i n  total sample combined 

(1) Same sign of (each sample) 32 
(2) P of .26 o r  lees  in total saggle combined 

P of .u or lese  in t o t a l  sample combined 42 

P of .ob or less i n  total sEmple combined 29 

(1) Same sign of (each sample) .n 
(2) P of *I3 or l e s s  in t o t a l  c ,nple combked 

35 1 

, .  . . 
. .  
. . .  
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Wrcorrelations Q f  P 4  Scores with B.1.. M.A.T.. Y.C.. aad Paea-Fa& 
Table 9 present6 the   intercorrelat ion of scorea besed on keye from 8clPPplss 
A a.nd 8, t h e   V l t i m a t d  key based on all three samples, md the B.J . ,  M;A,T., 
end M.C. test 8cores.  'The number bf subjects shows a decrease f m  tbe 

able.  Inspection of the matr2ces ?or t h e  the4 samples shore that all of the 
o r i g h s l  samples  because n o t   a l l  of the  scores on the latter test6 Fore emil- , 

P-tl keys are f a i r l y  highly intercorrelgted.  .The key yielding the highest 
Pass-Fail   correlation variee from msnple to 's&ple. The bast key for Sample 
A i s  W + B '  (55)," .for Sample B it  is "ArB (same sign, 5 @ ) P  Considering 
j u s t  sample A and Sample 8, rhlch are the  subjects- with '  no previous f l i g h t  
hours, perhaps the  best  key i s  "AfB (5$) ."  . From the  standpoint of efficieqcy 
i n  e l l  -three samples, the best key is obvioue.ly the  .ultimaten key,basod on 
all three mrples. 

Correbtiona of the other t e s t s  w i t i  a e  ~4 scores are fairly low w i t h  

w i t h  the nultimetsn P-EI key is .255 in Sample A,  .2U i n  Semple B, and .2U 
the B.I. yielding  the  highest   intercorrelation. The c o r r e h t l o n  of the B:,J. 

i n  Sm$e C.* The M.A.T. shows no correlatfon with the " u l t f a s t e m  P-8 key 
while the U.C. shows a very low posi t ive  corrcht ion.  - 

' I n  view of the   fac t   t lwt  the Aultimate" ;-ti key was derived i n  part from 
etch of the eamples considered, it is not 8urpriBing that correlat ions of 
t h i s  key with &he Pass-Fbil  Eriterion  should exceed the   correlat ions of the 
other three major t e s t a  used (B.I., M.A.T., M.C.)~ with the w e  criterion. 
I t  i s ,  hovever, more notewonthy tht, eVen under  these  conditions, i n  Sample 

, .  
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. ~ o o r e e .  p e  two keys cor,structed f o r  the P-H InventorJi which seem t o  hme 
~ ~ ~ c l a a s i f i c a t f o ~ e  qr Errors of Criterion Prediction from P 4  C u t t l n g  

. t h e  most log ics1   appl icabi l i ty  me: (1) The key based on Sample A end B 
1 (no f l i g h t  hour groups] which j . ~  comprised  of items DaeintaiDing the Bama 

8j.q i n  both  sample8 (Key A:B3'same sign; 5w) a n d  (2) the  nult imstsm ,key 
based on a l l   t h r e o  eamples (Kev A:E:C, m e  Sign, 13%)- 

three .gnmples -in t h e  study  with  the a~:rimm efficiency posslbls and d e o  
I n  order t o  compre the  efr'icien:y of these two keys' as applied +,o the 

.PBB PollTed.? 
m i &  the   eff ic iency 'of  a key  based ail chaLce, the proceduso  doscribsd blow 

. I  

Pourfold charts were set up in such a m y  that the   d la t r ibu t ion ,~of  P-8 ' ' 

the dis t r ibu t ldn  in a8 e q u i p l e n t  a manner as possible to t h e  dichotomy im- 
mores obta ined .  by scoring'with ehch key TFLS a u t  a t  a point which  dichotomi%ed 

poeqd by the  Pass-Fail cr i te r ion .  For example, if the  percentage of Passers 
- the  group ma qo;E the distribution of P-R mxres was c u t  so t h c t  as cloeo 

to 90% of the cases were above'the cut t ing  eeore as was wrmissible from the  



. Pais 

,Fail  

Above ,.Below 

Score Score 
Cutting cutting 
Above ,.Below 
Cutting cutting 

02 

By aomgaring the entries in the "B9 Chance"  coluum with the entries, in 
the "By P4P colunm' we cen tell how much be t te r  t h a n  c e c e  tbo P-tI hda pre- 
dicted  Passba i l .  Tho en t r i e s  in the column under Winimum" are not Sam, 

!J . becau6e the dist r ibut ion of acores  could  not be cu t  In exactly  the same pro- 
portion 88 , the  cniterion dichotomy. From these  tables i t  18 obvicua that t& 
effiCiencJr of the P-FI keys i s  only s l i g h t l y   b e t t e r  than (1110 would e x p o t  from 
Ehance a1oos.U D i c h o h i s i n g  the invenhry score8, h m m z ,  partially con- 

' DThe standard error of thie  s t a t i s t i c  ma8 n d t  derived  and it mftylrnil 
be thht the proportions  obtained were within  the rgnge of sampling error. 

t lon probably  render's t h e  ; l u l l  hypothesis  untenable in this situntions ' 

1,' However, the fect tha t  a l l  of  the .abifts" were t o ~ a r d s  lmpvved claasifica- 
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Answer Sheet for P-H INVENTORY 
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DIRECTIONS FOR USE OF THE ANSWER SHEET WITH THE P-H INVENTORY 

There are 100 yestions  in  the P-H Inventory  booklet. Answer each question by placing a check mArk ( x / )  on the 

Line under  the  appropriate  heading of "yes" or "no" next to  the  number tha t  corresponds to the number of the question. 

Note that  the question numkrs  on  the answer sheer are arranged arwsr the pdge. Ar [he beginning of each new line of 

the answer sheet. be sure to check the number of the question in the boolilet with  the number on the answer sheet. 

Do not omit a n y  question. 

When you have  finished with the 100 questions in t h e  booklrt fiU in  the  information  regarding  sports at the 

bonom of the answer sheet by placing check  marks in  the proper  columns. In the first column marked "Amitude," 

indicate your attitudc towdrds each sport by checking  whether you like,  dislike, or 3re indifferenr to that sport. In the 

next two columns  indicate your pdrticiparion in these sports. You may have no marks, one mark. or up  to four mnrks 

in these last two columns for each spon. 

EXAhtPLE: (Check marks show how one rnan filled in this part of the  blank) 

Sport 
I 

Attitude* Did you go out 
the varsity in for this sport in 

Did you malre 

- I L  I D H. S .  GI.*  H. S. Col.' 

Fwtball 

~ ~ - .  - d ~~ d ~~ I d  ~~ 4 Bnsketball 

d d . ~~~ d d  

Baseball 
~~ v, d 

S U C C C  

Rowing 

_.__ - 

. .  
~~ ~ 

~~~ 

\/ - -  
Y 

~ ~~ 

n a d t  \.' ~~~~ 

- 
~~ ~~~ 

d .~ - 
... 

* L = like 
I = inditTerent 
D = dislike 

This man liked football. went nut for it in  high schwl and college, but made the varsity only in high schwl. 
He liked baseball, went  out  for it in high .~31ool, but did  not make the varsity. He  liked track, went out for 

i t  in college, but did nor make the varsity. 



, 



Pass 

Fail 





' .10 

0 

Iten 

. 
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