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The interview has lang..been  used as a standard 
' practine h the   select ion of p i lo t s ,  in accord w i t h  the usual pro- . .  

ckdwes of industr ia l   se lect ion.  However, there have been r e l a t ive ly  ' 

few experimental studleg pf the  interview as compared w i t h  inveeti- 
gations of t he  v a l i d i t y  of psychological  tests. The experiment . .~~ 
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The investigation of the  interview  as a technique  for  selecting 
, .  

aircraft pilots  described in this repor t  i s  the  outcome of extended 
cwperat ive  effor t .  Members of the  Executive Subcommittee of t he  
Cokmittee on Selection and Training of Aircrkf t   Pi lots ,  in par t icu lar  
GL R. Wendt, p a r t i d p a t a d  i n  the  design  of  the study and in the p e w -  
a t ion  of materials wed  there in .  

-The was conducted  under the   gmera l   d i rec t ion  of D r .  J. W. 
.~ 

m a p ,  as Director or Research f o r   t h e  Comtnittee on Selection and 
Training of A i r c r a f t  Pilots,   with  the aid of Morey J. Wantman, -Univer- 
s i t y  of Rochester, and of the  following local project  directors8 Dr. 
R. A. McFarland, H m a r d  University; Dr.  R. P. Walker, Ohio S t a t e  
WnivePsity; Dr. E. L. Kelly,  Purdue Universi*tyl and of the  preject  staffe. 
A p a r t  frola contributions by personnel  attached to the Conunittee on Se- 
l ec t ion  and Training of Ai rcraf t   P i lo t s ,  there wag most ac t ive  and ef- 
fective  cooperation on the part of the  following members of the various 
interview boards, who not  only gave generously o f  their time,  but made 
marrg valuable  auggestions in the  developeat  of the  study. 

, 

parvard University F’urdue University ~2 

L t  . Edward J . G e l w a y  
Mr. Lester  Collins 
Mr. R d d  Brooks 

Mr. W i l l i a m  J. Giese 

Mr. Kussell  Cedars 
Mr. Harry  Steinnetz 

Ohio Sta t e  Universite University of Michigan 

D r .  Floyd C . Dockeray 
Mr. Daniel D. Fulmar 
Mr.  J o b  B. Kock 

D r .  Urie  Bronfenbremier i 

Dr.  George Meyer 
Mr. Raymond Roberts 

The Civil  Aeronautics  Administration  not only provided funds f o r  
? 

t h i s ,  as for   other   invest igat ions sponsored by the Comnittee on Selec- 
t i on  and Training of Aircraft P i lo t s ,  but facilitated the  invest igat ion,  
through i ts  regional  representatives,  by requiring that appl icants   for  
Civi l ian  Pi lot   Training  report   for   the  interviews conducted in t he  
courBe of the  investigation. 
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Research of the past q w t e p  centuty has demonstrated that the uncon- 
t ro l l ed  i n t s r v i s w ,  given by untrained interviewers, i s  usually unreliable 
and approaches  zero  predictive  efficiency. The most recent  inTestigationg, 
hbwever, have show  tha t   t ra in iag   the   in te rv iewers  and controll ing bhe fora 
and content cf the interview tends t o  increase   the   re l iab i l i ty  of the t e c g  
nigw.  In the  s t u d y  describad i n  t h i s  report,, special care wap therefere 
taken  along  Ulese l i n e s  with t h e  hope tbt any increase i n  r e l i a b i l i t y  re- 

the predictions. 
, su lk ing  frola a more mnkrolled technique would increase  the  effici,ency of 

Ihtedewers with  varying backgrounds were given a brief  indoctrina- 
t i on  and  were provided  with a controlled method of i n t e r v l d n g .  They weme 
supplied with a standard form on which an applicant recorded biographical 
data  thought t o  be pertinent to pilot   se lect ion.  On the  basis of this in- 
formation  Furnished by &e applicant,  together  with that obtained by the 

, o r a l  questioning in certain  specified jareas,S the  interviewers  attempted 
tb predict  his  future  8uccess in  learn ing   to   f ly   l igh t   p lanes  in the Civilian 
Pilot   Training Program. 

The agreement among tho  interviewers  under  these  conditions was quite  
high on all scales. The r e l i a b i l i t y  of the  interview,,in  other words, wan 
satisfactory.  The results were based on four small samples,  the t o t a l  nm- 
ber of interviews  being 208. 

A hmber of c r i t e r i a  were employed to  evaluate  the  predictions of the  
intemiewers. Comparison of the  interviewers'  rating  with  the  ultimate 
criterion,  "passingn and nfailingfl primary C.P.T. f l i g h t  t r a i n i n g ,  showed 
the predict ions  to  be of l i t t l e  value. The predictions showed l i t t l e   b e t t e r  
than chance  agreement  with ac tua l   a t t r i t i on .  To save exten t   th i s  result 
was t o  be anticipated because of the  non-crit ical   nature of the   t ra in ing  and 
the  many fac tors  which enter into the  decision of a f l igh t   opera tor   to  pass 
OT fail  @ given  student. 

~. 

The interview as employed on a very small sample did  wel l  in predict- 
ing  certain of the criteria of competence in flying. Indeed, insofar  as 

- p i l o t  performance  can  be measured objectively,  the interview reaches  levels 
of prediction which are  accepted as having practical  gignificance~.  Within 
t h e  limits of the small samples involving  the more object ive  cr i ter ia  wed 
in this study,  the  validity of the  interviewing  technique ' b y  be regarded 
as satisfactory.  

. ,  

It fails  t o  have p rac t i ca l   j u s t i f i ca t ion ,  however, on a most basic and 
cr i t ica l   po in t .  The interview, a technique which requires  the  services of 
severa l  individuals  to  obtain a r a t i n g   f o r  one individual a t  a time, is very 
expensive  with  respect  to  time,  pemonnel, and money. TQ be  accepted as. 
having  practical usefulness in select ing  pi lots ,  it mst add significantly 
t o  the  predictive  efficiency  obtainable by the  application of  pencil-and- 
paper t e s t s   t o  whole groups a t  a t h e .  In  the  present  s t u d y  the  interview 
fails t o  do this. 

Thus, the interview meets the  routine tests of scieptFfic  acceptabili ty.  
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where been ehovm to  p red ic t   ce r t a in   c r i t e r i a  of success in learn ing   to  fly, 
Ia mmmary, the application of  group  pencil-and-paper tests has e l s e  

and t o  accomplish this   predict ion a t  a moderately  high  level.  Predictions 
can  be rade f o r   f i v e  hundred men with a total   the-expendihwe of about two 
or t en  man-hours. Adding an indiv idual  intervisw to   t h i s   p red ic t ion  does  not 
increase the efficiency of prediction,  although it adds a t  least 750 man- 
h-s t o  the time expended. Thus, although  the  interview shone 
adhieding useful  levels of r e l i a b i l i t y  and va l ld i ty  in t h e  select ion of 

e of 

p i lo te ,  its f a i l u r e  t o  add to   the  predict ton  obtainable  group techniques 
indicates  that i ts  excessive  cost in time and nmey is not   just i f iable .  



BH VVESTIGATIOH 'OF THE IST$RVIEW ~M A TWBAIQVE 
FOR SELECTING B I R C W T  PILOTS 

INTEODUCTIQN 

It waa recognieed e a r l y  in World War I that a strong  desire to fly and 
t h e  courage to  attempt it were not suf f ic ien t  grcnmds for permitting men t o  
enter flight training.  Thmefore, a plan f o r  selecting  candidates vas 
formulated and psychologists were called upca t o  par t ic ipa te  in t h i s  selec- 
tive  process. These e a r l y  jnvestigatorg  concentrated  their   efforts a - t h e  
mbaaUrement of  psychoaotor skills  by meaag of laboratory techniques then 
available.. They a l s o  inmlnded in their measurements some of the newly de- 
veloped, but erude, paper-and-peacil testa. 

When the  Committee on Selection and Training of Aircraf t  P i l o t s  of the 
National  Research Council began its investigations of the  problew of p i l o t  
select ion it took full advantage of t h i s  early work. In addition,  the Com- 
mittee applied  to  the problem not only new developments in the measurement 
of psychomotor skills but also rigorous s t a t i s t i d  methods f o r  analyzing 
the   resu l t s  of the various tests. Further,  the  Colaittee generously eup 
ported  the  construction of paper-anbpenci l   tes ts  which c d d  be adnhis te red  
t o , l 8 r g e  groups of individuals s ~ t a n e o u a l y  and in a short  period of 
t h e .  When t h i s  l a s t  group  of instruments was subjected to   extensive 

able in the   select ion of a i r c r a f t   p i l o t s .  
standardization and validation  procedures, some of them proved.to  be wlu- 

The Committee had found that biographical cats rial,^ secured by means 

futare mccess or fail& of prospective  pilots.  This gave added credence 
of a paper-and-pencil  inventory,  supplied  valid  data for   predict ing  the , 

to the  popular  belief that a personal i n t e d e w  rrith the prospective uandi- 
date  might e l i c i t  certain- responses which w d d  wove   t o  be indicative of 
the  candidate's  future  success i n  flying. Such factors  as  the  candidatela 
reactions t o  various  personal  questions, his e n h i a m ,  des i r e   t o  fly, 
mannerisms, bearing,  general  appearance, and reaction6 t9  questions con- 

best  be appraised in a personal  conference. T h e  Committee vas fully aware 
merntng h i s  ear ly  experiences and backgroluta, t o  -tion only a few, could 

of the  shortcomings of the interview, e.g., the:high cos t  in terms  of tiae 
and personnel,   the  difficulty in steer ing an inbrview along  certain pre- 
diiemnined l ines ,  and t he   ua re l i ab i l i t y  of the reeultant ratings.  Never- 
theless,  the interview  could not be bverlooked as a possible   selact ion de- 
vice,  especially  because of the widespread use of t h e   i n t m i e w  as a selec- 
t i o n   i n s t n u e n t  . 
craft p i l o t s  concerned i t s e l f  with  three factors: The r e l i a b i l i t y  of the 

The investigation of the interview as a technique for select ing air- 

ra t ings  of the  interviewers, the v e l i d $ s  of the   ra t ings  apd the  cost  of 
the i n t d s w  da ta   r e l a t ive  t o  predictive data secured  other methods. 
The t e r n ,   r e l i a b i l i b ,  is used i n  this study tc-mean the  agreement  between 
interviewers as t o  the  degree  to which a candidate  possessed a given trait .  
By va l id i ty  is meant the  efficiency of the  interview in predicting various 
c r i t e r i a  of f l y ing   ab i l i t y .  Granted t h a t  it might  be possible t o  develop 
a method af  interviewing which would have s a t i s f a c h r y   r e l i a b i u t y  and 
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- 
v a l i d i w ,  there still remains t he  questicmtas t o  whether the  contribution 
ef the interview would mewably   increase   the   p red ic t ion   tha t  could be 
secured by other instruments. 

THE DESIGN OF TEE IN"ESTIOBTI0N 

Rel iab i l i ty .   Indus t r ia l  and educational  studies have shorn repeatedly 
that the on- interview is  unrel iable  as indicated by the  lack of agree- 
m n t  between two raters in t h e i r   r a t i n g  of the s e e  bdiv idua l .  Bowever, 

r e l i ab i l i *  ef the  composite sf t h e i r  ra t ings is measurably higher than t he  
studfee have shown that, if the number of  interviewers i s  increased,  the 

r e l i a b i l i t y  of a i ingle rater. In general,  the  increase in t h e   r e l i a b i l i t y  
of the  ratings  follows  cloaely  the Spearman-Brorn function for e p t h t i n g  
r e l i ab i l i t y .  

d e s i r a b l e   t o  use a l a rger  number, it was finally decided to   use  a board  of 
While, on the bas i s  of theore t ica l  coneiderations, it might have been 

three interviewers.  Although many considmations were involved in t h i s  de- 
ci'aion, p r h  aonsideration was given t o  the  Indicat ion  that  a three-san 
btlard of interviewers d d  be  the nmximum s i s e  group to be med  in t he  
fu%ue i f  the techniques proved t o  be of value. 

It was p-oposed to measure r e l i a b i l i Q  by determining  the  correlations 
, 

, '  between the   r a t ings  of the  interviewers, and t o  dstermine  the  re l iabi l i ty  
of the composite r a t ings  by me8ps of the Spearman-Brown formula. 

V+idi*. In order  to  determine  the  validity of the  interview, it 
proposed t o  correlate  the composite r a t ing  of the th ree  interviewers 

f o r  each of the  scales  with each of the var ious c r i t e r i a  of p i l o t  perfoneance. 
The candidates  for  the C i v i l  Aeronautics  Administration  course i n  primary 

Thus, the  candidate was *der t h e  impression that the  interview was being 
view vas condacted  before  the  candidate had been accepted  for  the  course. 

used f o r  selection and  he was, therefore,  motivated  to  create a favorable 
Fapression. Each interviewer  rated the oandidate  independmtly and these 
ra t ings  were m e d i a t e l y   s e a l e d  in  order t o  prevent  contamination of the 
c r i t e r i a  by a possible knowledge of the ratings on the   par t  of the  instruc- 
tors,l administrative  officers~, or others. 

- ,  f ly ing  fur the  Spring of 1942 were interviewed a t  four centers. The inter-  

A var ie ty  of c r i t e r i a  vas avai lable   against  which t o  test  the  valid- 
i t y  of the interview  predictions,  although  not a l l  t hese   c r i t e r i a  were 
ava i lab le   for  a l l  the  candidates. The available cri teria included pasg- 
f a i l  data, ground school  grades,  time  for  Stage A, t h e   f o r  Stage D, t o t a l  
time fo r   t he  course, inst ructors)   ra t ings on the m d q e  Scale   for  Rating 
P i l o t  Comuetenq a t   d i f f e r e n t   s t a g e s  of training,  ratfifgs on the  Ohio Sta t e  
F l inh t  Inventory, and f l i g h t   r a t i n g s  based on motion p i c t u r m s o f   f l f g h t . ~  
porfmmance dur ing   c r i t i ca l  maneuvers. 

. ,  h e  interviewer a t  Purdue was a l s o  a f l i gh t   i n s t ruc to r .  His f l i g h t  
; ra t ings  were thus contaminated to   t he   ex ten t   t ha t  he remembered h i s  inter- 

d e w  r a t i n g s  or tended t o   r e a c t   t o  the subjects  during  flight  trainning in 
the sane way as during the interview. 

, ,  



These critcaria fa l l  into  three  broad  categories:  *&inistrative,n 
n€efnparal,n and "objectified rating5.p A brief  discussion of  these cri- 
t e r i a  of competence in pi lo t ing- ,a i rc raf t  is given below$ 

A. Administrative Criteria. 

s~ine qua non i n  the   p rac t ica l  problem of r e d u c i n g ~ a t t r i t i o n  i n  p i lo t   t ra in-  
1, Passing or Fai l ing  in  Fle;ht-training Course. This   cr i ter ion is a 

--- 
ing.  UnPortunately it i s  unreliable  because of the  subjective e s t h t e s  09 
student  progress by the   instructor ,   the   instructors  s   stereo types, the we- I 

l i a b i l i t y  of pass-fail  of ground school,  changes in administrative  policy, 
changes i n  student's  environmental  conditions,  etc.  Further,  the  short 
sample of  behaviar  observed i n  the f l i g h t  check by the  inspector nay or mey 
not be a representative sample of the  ipdividual tp   abi l i ty .  Ip addition, a 
student who f a i l ed   t he  ground school c m s e  of C 2 . T .  was no t   pe ra i t t ed   t o  
t a k e   t h e   f i n a l   f l i g h t   t e s t  and was reported a8 hav ing   f a i l ed   t he   f l i gh t  
training  course. 

not t o  be conPused wi th   the   c r i te r ia  of competence during  f l ight .  It i s  
only s l i g h t l y   r e l a t e d   t o   f l y i n g   a b i l i t y .  Like the  measures referred t o  
above, it is a function  not only of the ability of the student;buk a s 0  
of the  subjective  opinion  of  the  instFctor.  

B, Ternoral Cribria. 

2. G p m d  School  Grades.  This i s  really an independent c r i t e r ion  and 

1. Total  Time for  Training. 
2. Time for Stage A. 
3. Time for Stage D. 

The C.P.T. primary course consisted Qf four stages: A ,  B,  C y  and D. 
These s tages  normally took 8, 5, ll, and ll hours,  respectively,  to com- 
plete.  Analysis  of the records of several  thousand  students by the staff 
of the  Director of Research f o r   t h e  Committee showed that in Stages B and 
C combined almost no variabi l i%  exis ted - in fact, f o r   p r a c t i c a l  purposes 

en t i r e   va r i ab i l i t g  in time case i n  Stages A and D. However, if a student 
it can We @aid that the   var iab i l i ty  for these  stages was zero. Thus,, the 

Since  regulations  required a minimum of 8 hours  dual  instruction  before solo, 
required wore than.12  hours  before  soloing, he was usually *washed out." 

the time-range in  this s tage was only 4 hours. In Stage D , however, stu- 
dents were often  given a8 much as 21) extra  hours, and in a few exceptional 
cases even 12   ex t r a   hms ,   w i th   t he  result that the   var iab i l i ty  in t o t a l  
t h e  was almost  entirely  accounted f o r  by the   var iab i l i ty  i n  'Stage b. 

ject ive,  are in rea l i ty   h ighly  subjective. Whether or not  a studept re- 
These time c r i t e r i a ,  which on the  surface  appear to  be en t i re ly  ob- 

ceives   extra   t ine depends on the  subjective  estimate of tbe  instructor  as 
to when the  student i s  ready f o r  Rsolo," for i n t e r im   f l i gh t  checks,  and 
for the final f l i g h t  check.  Extra  time i s  also a ' fuu t t ion  of the  instruc- 
t o r ' s  competency as well as of the  studentgs competency. Fp the r ,   s ince  
extra  time is  given a t   t h e  expense of the  operator, some eperators are  
l oa th  t o  give  additional  time, and to   t he   ex ten t   t ha t  this i s  true, the 
range of th i s   c r i te r ion   has  been curtailed.  There is one fea ta re  of t h i s  
measure t h a t  i s  worth point ing  out ,   v ie . ,   that   the   instructor  u s u a l l y  has 
a long work sample of the   s tudent ' s   ab i l i ty  ta f ly   the   p lane  and bases his 



rm-datfon for #&a t h n  an a lapg work sample of performance. Be- 

irispeetorxs decis ion   to  *pas$-failn on the   basis  of a re la t ive ly   8hor t  
cause of this feature, W&al time* might be considered  mperier  to the 

f l i g h t  check. - 

C. Objectified RatinRs. 

1; Purdue Soale  far Fat ing   P i lo t  Comuetency.2 The F'mdue Scale, de- 
velmped by E. L. Kelly a t  Purdue University, reqaires ra t ings  on a 20-point 
%eale of 14 traits re la ted   to   f ly ing ,  such as "Is lie iriclinEd te &oW~ off 
wiiile flying a plane? gF REQW w e l l  does  he  handle  the control$?," etc.  Ite? 
14 i n  t h e   s e d e  i a  aa w e r 4  item,+In your opinion,  considering skill, 
enot ional   ptabl l i ty ,  jndgment, etc., how good an 1all-round  pilot1 i$ he 
likely t o  becane?" A f ac to r  analysis of the  scale  revealed that three 
I U S j Q r  aspects of p i l o t  performance were being measured by t h i s   $ d e ,  vix., 
sk i l l ,  jllddspleat, and emotional controL 

This  scale was carefully  devised after copeiderable  experimentation 
and has been  used in severel Committee research projects,  The re l lab lUt$  
of' the sca le   ra t ings  has not   ye t  been d i r ec t ly  studied. I n  one investi&tion 
using a a d 1  group of subjects, it was found that Item 14 k a l e  r a f i n g s ~  
msde by the   instructor  a t  the time of solo correlated .76 with the I t e m  14  
ra t ings  made a t  the  end of S t a g e  D. A correlation of .34 was obtained be- 

a check p i l o t  on the   bas i s  of a Stage D check f l igh t .5  These correlations,  
tween the  instructor!s rating a t  the end of Stage D and w e   r a t i n g  made by 

however, ere  not t rue  reliabilitg coefficients.  

2. The Ohio S t a t e   F l i g h t   I n ~ e n t o r y . ~  The Ohio State  Flight  Inventory 
mi8 developed by H. A. Edgerton and R ,  Y . Walker a t  Ohio State UnZperaity. 
I €  is essent ia l ly  a check list of itenis descriptive of plane and pilot per- 
fbrsurnce-, such aa "Alt i tude  consknt  or varies-degrees,q Wlips   during 
entry# nRuddw pressure  correct or indmect,m  etc. The itens .me thus 
dbscriptions rather than rat ings,  and i d e n t m ,   f p r ~ e a c h  IOBIIBUV~T, the  irm- 
portant   character is t ics  of g o d  and poor f l i g h t  performance. 

and is printed by t he  Purdue  Research  Feundation. It ie frequently  re- 
ferred t o  as the Purdue Ratina  Scale 6r the Kelly Ratinn SpaLe. See$ 

Kelly, E. Lawell. The develoment of nA Scale for BatinR.pilOt 

'No. 18, July 1943. 
Fbmpetsncyi~ Washington, D. C.1 CiA.A. Divisiop  of  Research.  Report 

2A Sca le  for Ratina P i l e t  Competency was prepared by E. Lowell Kelly 

%e-, E. L. and Ewar t ,  E. A me- stu* of cwbin predictors 

af Research. Report No. 7, Deosmber 1942. 

'Early eteps in the  developent  of the Ohio State  FliQht  Inven$ors are  
desoribed in) 

Wkghington, D. C.8 B. R. C. C o d t b e  on Selection and Training Of Afrcraf t  
Edgerton, E. A. end Walker, R. Y. Cri tgr ia  of f l i g h t  competence. 

- 
Pi,lots,  September 1940. (Cow i n  Committee f i l e s . )  
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' the   basis  of the invent.org resultscs 
Two methods of  scoring have  been devised f o r   a v a l w t i n g  a f l Q h t  on 

\ 

a. A Summation Score, computed as   fol lowsi  Each item an the  inven- 
tory  was f i r s t , s c o r e d  ,011 a plus or nlnus basis and these Bcores 
added t o  form maneuver scorea. 'A dis t r ibu t ion  of these rab ~. . ' 

maneuver scores was then made separately  for  each rpaneuver f o r  
a  sample  group of subjects and scale  values of 1 t o  5 assigned ' ,  

in terms  of t he  standar.d deviation  of  each  distribution. T b ,  
Summation Score f o r  an individual (on the flight as  a whole) 
i s  the mean of the  scale  values of the Weuvers included in 
t he   f l i gh t .  

b. A Profile  Score,  determlned as follows: Six  raters  independently 

Each rank order was then  converted  into Bull scale  scores and 
ranked the  prof i les  of maneuver scores fo r  a group of  64 cases. 

the  average  scale  score  obtained., 

ranged  from .55 t o  .92 with an average  intercorrelation of .70.. 
Intercorrelat ions among the   p rof i le  rank prders of the six r a t e r s  

Applying the Spearman-Brown Prophecy  Formula to   t h i s   va lve  would 
r e s u l t ' i n  an est imated  re l iabi l i ty .coeff iCient  O f  .96 f o r  the 
rank order  based on the  average scale score of the s ix  raters.. 

The  two methods of scoring (Sununation Scores and Profile  Scores)  give 
essent ia l ly   the same r-ulta  as shown i n  a study  involving 66 cases i n  which 
the two sets of scores  correlated .93. ; 

3. Pennsylvania Camera Cri ter ia .6  The Pennsylvania Camera Cri ter ia , :  
developed by M. S. Viteles and A .  S. Thompson, are based on photographic 
recording of f l i g h t  performance,  during which motion  photographs are taken 
of a special instrument  panel. The photographs  provide  infomation con- 
cerning  the  pr,ogress of the  plane  through  the air as  revealed by standard 
flight  instruments,  such as airspeed  indicator,   turn and bank indicator,  
a r t i f i c i a l  horizon,  etc., and concerning  the  pilotPs  adjustment of t h e .  . 
controls,  as revealed by a control moqement recorder. 

The motion  photographs were analyzed during slow aot ion~projec t ion  
and ra t ings  made as to  the  excellence of t he   p i lo t ' s  performance. The rat- 
ings used   as   c r i te r ion   da ta   in  t h i s  study were obtained during a ra t ing  pro- 
cedure i n  which the two raters read  the  f i lms  independht ly ,   jo int ly  reviewed 
and aesigred a j o i n t  r a t i n g  to  cases in which a dismepanq- of r a t ing  had 
occurrd. in   the  indepenaent   ra t ingsi   repeated  the  procedure- to   obtain a 
second, s e t  of ratings,  and f i n a l l y  compared t h e ' r e s u l t s  of t h e   f i r s b a n d  
sscond r a t tngs  i n  o rde r   t o   a r r ive  a t  the  Criterion  Ratings.   This r a t i n g  
pocedure  w a ~  designed t o  a r r ive  a t  ratings  with as high  degree of r e l i a b u i -  
t y   a s   pbss ib l e  and representing  the  best  combined. judgment of both  ra ters .  

~ ~~~~~~~ 

5De"bails on t h i s  stady of  scoring methods a r e  found. in the  following 

Progress Rep-&. - Midwest Project.  ColmtuS; Ohio: January, 1943; 
Pmgrass Report - Midwest Project. Cdumbus,~ Ohio: Febmm-y 3, 1943 (M-1). 
Report on Intercorrelat ion of Sumslation Scores; May, 1943 (X-12). 

three repor t s '  by B. Y. Walken (copies i n  Committee f i l e s )  : 

- 
bviteles.,; Moi-ris S. and Thmpson, A. S,, & m a l . . s I s ~  of uhotomaohic , ' '  

recards of aircraft pilot  perfoimmce. Washington, D. C . t  C .$..A. Division 
of ReBearch.' Report No., 31, July 1944. 

http://invent.org


The subje$tis , i n  this interviering  study were gr0upedd.n two w a y s  on 
t h e   b a d e  of the p h o h g m p i c  analysis: (1) Gainem Criterion 8 ,  in vhich 
'the patp was divided  into three sub-groups - the middle group ,containing 
aggroxidately 50$ of the  casesp and the top and bottom groups  containing 
~&$ each$ and, (2) Camera Criterion V I  in which the cases were divided  into 
aaiuppep and  lbwer group ia approximktely equal proportions. 

, 

All three. of these  rating h o d s  are  the outgrowth of t h e   C o a t t e e  
research prwgram and represent  attempts  to  obtain measures of pilot   coqe-  
tgnce less mbjac* to rmcohtrolled  mbjecbive  factors  which result , i n  unre- 
liabilitg... Ths Pw&e Scale standardizes  the  rating method,' directs  the. 
retede a t t e n t i o n   t o  1 4  nt&aitk,* and provides a graphik scale  for  record- 
ing  .the ratings. The Ohio State   Fl ight   Inventory  directs   the  obs 'emd s 
&tenticPn to  speaific  items of performance  and  provides a convenientrecord 
of t h e   o b s m d  performance for   l a te r   ecor ing  or evaluation. The phot+ 

peated ObSmatiQns of the  8-e~ performance by more than one Qbserver. The 
graphic method provides a permanent record of the  performance,, enabling r e .  

M u e  Scale  attempts t u  measure. a l l  the l lajor aspects of pi lot ing ( s k i l l ,  
judgatent, and erptilokal c o n h l )  + the Ohio State  Flight,  Inventoqp  stresseB 
dill and  judgment,^ and the photographic method is  r e s t r i c t ed   largely t o  
skill, as revealed by the f U g h t  instruments and the'control  recbrder. 

char6cter is t lcs  of a g&d cr i ter ion.  Each has some advantages and each haas 
It i s  apparent.that.none of the above cr i ter ia   contains  a l l  t h b  desired 

@&in dieadvantages. In  evaluating.  the interview it seemed. advhable   to  
use as of these as were available  for each of the groups studied. 

.c 

In&Wendsnt,'Validation a t  B o k  Schools.  Interview  boards were' set. up 
a t  foim centers in ordw  to '  check one set of, results against each of the 
others. If only a single board had,  been used$ one could not g a y  whet&er 
Cbe results  obtained were a function of t he   i n t en ievg   o r  of the' par t icu-  ' 
lap graUp of interviewers used.. h t h e r , ~  in one center, It vaS 
ii+orrsible t o  secure a suf f ic ien t  number  of c a d s  t o  aake the  Investigation 

available a t  all centers. I 
significant.  FinaLly, it was known t ha t  all the   c r i te r ia  would not be' 

1BTE.RVEWING METHOD 

The Interview. One of the conditions  laid dovh in se t t i ng  up t h i a  in- 
vestigation was that the  interview  should  be a s&-controlled i n t e r d e w .  
It was desired that the  interview  be  limited  to  definite  areas  vhich wwe 

,considered  pertinent ta f u i n g  puccess. Nine areas were selected  af ter  
of t e a t s  of known v a l i d i v  and after  consultation w i t h  f l i g h t  

surgeons, psychiatr is ts  familiar w i t h  the  problems of aviation, and psy- 
chelogista who had considerable  experience in   select ing  aviators .  Bo 
lhitation was placed, on the  interviewers as t o  what t h e  could  or'  could 
not ask the  candidate within the  designated  areas. In e f f e c t   t h i s  gave 



all the  advantages af the Jfreel interview, brit contkolled  the raqe of 
material cavere&. 

, .  

I n  o r d e r   t o   f a c i l i t a t e   t h e  interviewi ra t ing   sca les  were prepared for 

may be fotmd in  Appendix 11. 
each of the  area8. These ereas,we l i s t e d  below,; and a copy of  %e sca l e s  

A. 
B 'i 
C L  
D.i 
E,' 
F 
G.' 
8. 
I. 

Acadertic Background as Related  to  Flying 
F W  and  SoCio-$conoric Backgrowid as Related t o   P b i n g  
CrSmaeal Socia l  Adjustment a s  'Related. .to ,Flying 

Hobbies,Diyersions,m and Outside  Actlvit ies  as  Related h Flying 
DeltFre t o   F l y  

Athlet ic  ActrLvities and Courdination 
Personali'tg as Related. to   F ly ing  
Appearance, Mannerisms; and Physique as Related t o  Plying 
Fi tness  for Flighk  Training 

The Interview Board. Each interview  board  consisted 'of three nen8 
A psg-choiogist, a ran with  experience in selecting  personnel, and an avia- 
t o r .  The men composing each of the four boards w e r e  given  the same b a s h  

viewing, and the use of the  various aids  to  the  interview. 
indoctrination as t o  the purpose of the  investigation, methods of i i t e r -  

For  each  interview, one of the interviewers was desigiated as t h e  Pchief 

allotked t h e  of 25 minutes, the  other  interviewers were not' permitted t o  
in'terrrlewerJ; it was his  duty t o  conduct the interview. If he  used up the  

questidn  the  candidate. If he did  not  use s l l  of the time then  the  other 
tUa interviewers were permitted.  to  question  the  candidate. In  an attempt 
t 6  mimhiee  the  influence of any one interviewer,  each  interviewer, in 
ro t a t ion j~   ac t ed  a& "chief  interviewer"  in  successive interviews: 

the work and there  caq be l i t t l e  doubt that they  did  their  work conscien, 
The interviewers were p l l  volunteers. They were enthusiastic  about , 

t lously.  

Aids t o  the Intendew. A aanual of direct ions f o r  conducting  the inter- 
vtev was prepared and copies were given t o  each of the members of the  inter-  
view boards. The d contained detailed  ingtnictions as t o  the   use  of 
the Aviation  Interview  Ratinp  Soales and as to the  procedures  before and I 

af ter   the   lnterview.  A s e t  Qf thes~e  directions will be  found i n  Appendix 
I. In addition,  the  senior  author  spent s e v e r a l  hours  going  over  the 
material with  each bohrd,, and two "practice interviewsn were conducted. 
These interdews  were~reeorded by means of a Wemvoxn  and the   r eco rdhgs .  
played back t o   t h e  interview board. The intendews were discussed i n  d e t a i l  
aa to   content  of questions as well as to  type of questions.. 

from the  interviewee infdmat ion  which could  be  obtained by a pencil-arrE- 
paper  instrument. I n  order t o  conserve  interview t h e  such-a   s e t  of gues- 

Inven toq   ( s ee  Appendix I I T )  . The candidate  responded to these  questiogs 
t ions  was prepared and pr inted in the form of the (Per6onal Aiatars) 

before  the  interview began, by recording  his answers on a special  ansver 
sheet  (see  Appendh 111). A t  the t h e  of marking the answer sheet  the candi- 
date a l s o  prepared two carbon  copies of his responses,' 80 that each inter-- 
viever .could have a copy of h i s   r ep l i e s .  

It was believed that the  interview time should  not  be  used t o  secure 
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~ h i r  respeneres were -angeg on the answer she& sq .t&t- ~1 t$e web ' 
, thns cOac&nhg a.&ic?ular b e 6  appeared in a wicular c&iki.: ' .  The 

'he prCtobeded from lef t   to^ right,,  ana.urering,the  questions in ee r l a l  ordw. 
agplicagt probabq *as not aware of this arrmge.ent of the questions since 

1 deals w i t h  the area, Acahmic Background5 the lower half with  Bobbies, 
, There are f i v e  colnmus on the'answer  sheet. The upper half of Column 

Diversipns, and Outside  Activities. The second column contains the  responses 

\ 

, to items deal;lng with S& and Socio-Economic Background. The th i rd  

, m e n t i  epd the P r A v t b  and f u ' t h  columns correspond %q the .  areas,' Desire t o  
~ -1- is concerned,  with  the  questions  dealing  with General-Social A d j u s t  

F4,~ and Personality as Rebbed to  Flying. ' 

Before the i n t e r d e w  began, each intarviewer was provided  with a copy 
VE the  appitcintl  s P-E Answer Sheet. He wanall& t o  emutine t h i s  f o r  , 

~ ~ t e l q  three ainaties and t o  d e  notes of any responses which pug- 
gested  6ignFfiWt  leads  to  be fellonad during U e  interPlew. In d 0 r  t o  
aid h imbl f  i n  the analysie of the  applicant 's  respenses,' each  interviewer ' 
cons.tmcWi U s  own stencil  for the answer sheet, om which he 'iadtcated 
thirae respenses ' that  i h  his judgment were unfavorable ta B U C M ~ S  i n , f l i g h t  
training, 

' In addi t ion  to   the answer sheet   for   the P-H Imentory, each intemlewer 
unB provided r i t h  a s e t  of the Aviation In t e rdew  Ramn  Sca le s  (sed Appendix 
11) for each,  candidate.  These  scales  provided %he interviewer with a series 
of ,words and descriptive phrases which he  might,check  duriag the intemiew. 
The checked terms later  furnished  the interviewer with a f r m e  of reference 
fm which he could makd his ra t ing  of the  c&date,  When.the interview 
was completed, and before  the next candidate was brought in, the interviewers 
Pated  the  cahdidate on all gf the ~ c a l e s .  Thky were instructed not t o  d i s -  
cuss the candidate before the interview,. aftar the  'intdrview, or a f t e r   t he  
ra t ings  had- been made. While It was inevi tab le   tha t  diSCU8sfh w d d  ,occW 
in the case bf some candldates, there i s  considerable  neaaon t o  beltewe that, 
Ma was held t o  a ninlmm. 

The f i n a l  scale, V i t n e s a  for Fl ight  Training,n was an m c k e & d l ~   rating^.. 
f i e  interviewers were requested t o  review a l l  pf the t r a i t s   r a t e d   and t o  
attempt t b  make a wmposite  judgneat of the cssididatePs  probable '~ucce88 
QI f a i l u r e  i n  fliht training. They were speaiflcally i n s t ruc t ed& to 
W e  this an a r i t h e t i c a l  average of their  previous  ratinge. 

~ Unkn-Dum t o  the candidates, the ent i re  conversation between the ami- 
'cant and the  interviewers was recorded by means of a  concealed  laicrophohe 

' kcorder.* The recording8 were, t o  serve a two-fold  purgose, First,' " 

they-could be r e p l e y d l a t e r   f o r  judges who did not w e  or h o w  the ii- 
,dividuals but who would predict  the  applicantts mccess from the conversation 
o n l y ~  and  second,.' they would p e d t  analysis of the  technique of the  several  
fnkervieweis if aarked,differences appeared in t h e i r   a b i l i t i d s   t o  predict. 

at the present writing* 
buccess in f l i g h t  training. Neither of these ptudies has been carried cnit 

'A Weaovol ras ,used   for  this purpose a t  two of the  boards,, and a Rieber 

Each candidateas  intervlew wa61,recorded on a single side of the recol'd. 
recorder at a th i rd  board. Eo e q d p a n t  was available for the f o u r t h   b o d . ,  
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werg given at four scli6ls, each O f  which had a Civilian Pilot   Training P r b  
gram.  The schools were H a r v a r d  Univers,iw.,, Ohio S t a t e  Qnivessity, Purdue 
Uhiversity, and the  University of Michigan; The number of d ida t e s  a t  . 

viewed (208) was far f m  suf f lc ien t  to  d e  the  f indings  definit ive,   the 
w . o n e  school was small.  While the total, number of individuals  inter- 

results should give a clue as t Q  the  value of the  interview  for  predicting 

Crom place t o  place, 80 that it is necessary to   i n t e rp re t  each s h t . i & i c  
f l i g h t  success. The number of men f o r  whom there are cr i te r ion   da ta  varies 

in terms  of its o m  sample size- 

IFts+ew centers. During J- d - P e m -  of 1 9 ~ ~ ~ :  h e  Int-5e-m~ 

AWLYSIS ' OF TEIE DATA 

Rel iab i l i ty .  The f irst  problem was '&e determihation of the degree of 

viewers. The t e n  Rreliabil i tyn is used  here, i n  the  special  sense of measur- 
c4neist.ancy  between a e  ratings of the same subject  b$ the sever& inte- 

and not in the usual seaee of agreement of the rater with U s e l f  on t w o  
iag  the,   degree of agreement  between interviewers in rating  the  individual, 

mcceesive  ratings. Thd interviewers  rated  the  candidate on each  of nine 
traits on a scale  representing a continuum from 1 thrrrugh 25. The d e g p e  

each s o a p  of raters~,:   for  each of the   t ra i t s , . , InTable  I. 
of consistency,~ as measured by the  correlation  'coefficient,  is shown f o r  ~. 

The mean intercarrelat ions among the  three  judges 1, 2, A d  , 3  i n  $ach 
of the four schools are also  given  for  each trait. Thme mean correlationa 
range from .53 for   ra t ings  on RAppearance, Uannerismsi- and Physigue as Re- 
l a t e d   t o  Flying,.n t o  .70 for   the   sca le ,  PDesire to Fly." Thus; whatever 

The reliability of the average of the t h r e e  interviewers'  ratings was deter- 
the  different  judges were rating,  they were in fairly close agreement. 

m'ined by applying  the  Speaman-Brow  formula t o   t h e  mean in te rcar re la t ion  
between raters .  It is  well h o w  t h a k b y  the use of t h i s  f0-a a close 
approxigation can be  obtained t o   t h e  wlues thabwould  be faind i f  empiri- 

may be  used as expressions of t h e   r e l i a b i l i t g  of the  composite of the three 
ca l   da ta  were available,. so that, the  values in the last celumu  of Table I 

interviewers!  ratings. These r e l i a b i l i t i e s  range from .77 t o  -88. While 

predictions on individuals, they are sufficiently  high to give-dependable 
these r e l i a b i l i t i e s  are  not as high as one would like fo r  making accurata 

prddictions for groups of individuals. 

Inter-relationships am- the Traits Rated. The second question t o  be 
considered was the degree of re la t ionship pang- the rat ings on the  several  
scales;in order t o  determine  whether the  ra t ings  for  all scales  were a 
function of niialo" e f f e c t . o r  explainable by a single comun factor .  The 
intercorrelat ions between the scales were determined. for  each i n t e r v l e w e i  
a t .  each  of the  schools. A representative  table i s  presented as Table 11. 
Tables  for a l l  scales  appear  in Appendix IV. Eaoh table presents,. in the 
Line labe ld 'K,   the   cor re la t ions  among the me'ans of the three interviewers 

. f o r  each  school. I t  w i l l  be  observed t h a t   t h e  N for   the  "rl sy in this line 
var ies  from the NJs in the  other  l ines.   This  variation is  occasioned by the 
f a c t  that subs t i tu te  in&-ewers served  for an occasional  interview. The 
in te rcor re la t lons , for   s ing le   in teh iewers  are  based on t h e   t o t a l  number of 
interviews  conducted by the  original  interviewers a t  a given  center. I n  
view of t h e   r e l i a b i l i t i e s  of t h e  mean ratings,  it was f e l t   t h a t  it was 
j u s t i f i ab le   t o   i nc lude   t he  ratings of the  substi tute  intbrviewers~ in de- 
termfining the  relationships between the  average  ratings. 

- 
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The Intercorrelationa Between AcadleRic Backmound, Scale A ,  and 
the O t h e r  S d e s ,  by the Interviewers of Each School 
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schoool 

Pwdue #I .86 
62 .a4 ' 
83 .85 

A i l  Tbree Raters -83 

-9s 
.89 

#S .%I 
A l l  Three Raters .91 

The V a l i d i k  of the  Inta'view. One of the fundamental p e s t i o n s  t a  be 
answered is: Wan interviewers,  as  a result of a  short  capference  with'a 
prospective  etUdent  pilot,  predict  the  individaal9s  likelihood of succeso 
ih f l i g h t  trainiIig?R The fact   that   the   interviewers  can r a t e   a   an with 
censiderable agrssasnt from one interdieuer t0 s n d e r  i s  interesting, but 

viewers of the applicants en the various t r a i t s  will be c o w e d  w i t h  mi- 
it i s  of secondary impartance. I n  this section,  the  ratings of the inter- 

data on a l l  individuals, so the tables  are  based On varying munbers of cases. 
m a  c r i t e r i a   l i s t e d  below. It was hposs ib le  t o  g e m e  corrplete criterion 

Each d i d i *  coeff ic ient  is accoBlgaRied bf 811 indication of the s i s e ' o f  the 
ample on vhich it was determbed. 

1, Paea-Pail. 
2,: Ground schobl  grades. 
3; Tire for Stage A. 
4 1  Time for Stage D. 
5. T h e  for t o t a l  course. 
6. Purdue  Rating Scale, Item No. 1 4  (Instructor18 r a t i n g   a t  end of 

7 r  pnrdue Rating  Scale,Item No. 14 ( Ins t ruc to r l a   r a t ing   a t  end of 
Stage A) . 
Stage D) . 8.. Purdue Rating  Scale, X t e m  No. 14  (Check-pilotre  rating a t ,  end ofl 
Stage D) . 

9. Total purdue Rating  Scale, Stage A. 
10. Tctal Purdw Rating S c d e ,  S M  D. 

! 

.~ 

. 
~ .- , . .  

.. 



'~ ll. Ohio Eltake Flight  Inventory, Snnmation Score, Stage D. 
12. Ohia S ta te   F l igh t  Tnventory, Profile  Score,  Stage D. 
lSw  Pennsylvania Camera Criterion V. (Stags D.) 
14. PeMmlvi@a Canera Criterion VI. (Stage D.) 

.~ 

A, V'Q. 

The correlations between the  mean of the   ra t ings  of the  three  interviewers 
on each scale and seven of t h e   c r i t e r i a   a r e  given in Table VII. I n  arr iving 
at $hew  correlations a4 available data have been  used. T h i s  meane that all 

.~ 'groups of interv-iewars have been t reated as though  they were comparable. 

, ,  Later   tables  .ill presqi t  Baalysis. by schools. 

. . Pasa-Fail dati were avai lab le   for  168  cases from the four sch0ols.~0 
The velidi* coeff ic ients  of the  nine traits against  the  Pasre-Fail  criterion 
rage from -.OS t o  .23 (Row 1 - Table VII) . The correlation between the  
wer-all ra t ing   for   *Fi tness  far Flight  Trainingp and Pass-Fail was only .17, 
a value too  lor   for   eat isfactoiy  predict ion.  

, .  

The second cr i te r ion  in Table VI1 is inspectors' marks. These marks were 
assigned on a percentage  scale, of which only 40 points were used.  Further, 
d u o s t  dl of the  ra t ings were found a t  65, 70; 75, 80, and 86, in ef fec t  
raducing the  s04e t o  five points.  Different students were ra ted by differ-  
ent  inspectors, so that the   ra t ings   a re   no t   s t r ic t ly  comparable from one 
student to another - These marks represent  the  inspector 's  dation of the 
s tudent rs   f l igh t  skill as demonstrated i n  a f l i g h t  test. These correlations,  
w h i l e  somewhat higher than these for t h e   P a s H a i l   c r i & i o n , , a r e  s t i l l  too 
l o u   t o  be  of pract ical   value  for  purposes of prediction. 

Item 14, for Stage A and Stage D, w i t h  the  ratings by the  hterviewerrs 
on the several t r a i t s   a r e  given i n  rows 3 and 4 of Table VII. In general, 
these  correlations  are  higher  than  the  correlations  with the f i rs t  two 
cr i te r ia .  The median correlation between the   f l i gh t   i n s t ruc to r r s  rating 

aediazt c o d a t i o n  E t  Stage D i s  -22. The over-all rating,.nFitnees  for 
a t  Stage A and the'  mean of the  interviewers@ ratings is  .21, while  the 

F l igh t  Training,P emelated with  the  instructors? ratings .27 and .25 for 
S t a g e s  A and D, respectively. 

The correlations of instructorst   ratings on the  Purdae  Rating  Scale, 
. 

While these  values are n o t  high,  they do indfcate that the  interviewers 
were aore successfdl i n  identifying  those  individuals who later wotild be 
rated as superior , x ?  i n fe r io r  by t h e i r  flight instructors  than would have 
been expected if t h e i r  estimates were en t i re ly  A matter of  chance. 

In row 5 of Table VI1 the  correlations between The  for   Stage A and the 
various  ratings  are given. The median correlat ion i 8  -09, indicating l i t t l e  
or no relationship between intervieuersfl r a t i ags  and this cr i te r ion .  How- 
ever, when T i m e  for Stage D i s  considered it is seen that an entirely dif- 

This higher correlat ion probably r e f l e c t s  t h e  g r e a k  vaxi$illk f-. in 
feren t   s i tua t ion  exists. The median correlation w i t h  this c r i t e r ion  is 33. 

* T h e   f o r  Stage'p.n ~ Since  the traits rated have been shown t o  be  correlated,, 
if, was to be expected t h a t  if one correlated  with  the  critepion.  the  others 

, .10Th6re were no f a i lu re s  in the  Ohio S t a t e  University group so that the 
correlations w e  probably attenuated. - 

, . \  , 

. ,  

. .  
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wedd alsa exhibit   correlation  with  the  cri terion, and therefore  no'particu- 
. .  lar signnificance can be attached b t h e  fact that t h i s   e n t i r e  group of cor- 

' . relations  approaches  the minirmn level of usefulness   for  purposes of pre- 
diction. 

The correlations between the  crsterion,  Total  Time, and t h s  i n t e rdew 
j ratings  are  given in row 7 of '  the table.  The median correlation i s  .28. 

, ,  I 'These values l i e  between $hose reported  for Time for   Stage A and Time f o r  
S b g e  D. 

It wodd  appear that the interviewers are able . t o  ident i fy  in- the  appli- 

l a t e r  will require extra time.  Since  the group is slnall  a t  Stage B (19 = US) 
cant   s ignif icant   factors  which pennit them to  predict  which individuals 

and the median correlation .33, these   resu l t s  can only be  considered  as mg- 
gsstive of the  value of the hterview. Before they can be considered  indica- 
tive, the  investigation will have t o  be carried  out on other groups. 

B, V a l i d i t y  Coefficients Baaed on the  Earvard Group. 

I n  Table VI11 are  presented  the  validation  data  for  the Harvard goup 

m s  not  predicted by the  interviewers. I n  fac t ,  a l l  the  correlations  with 
only. E m i n a t i o n  of t h i s   t ab l e  shows that   again  the  Pass-Fah  cr i ter ion 

the   c r i te r ion   a re   wi th in   the i r   smpl ing  errors of zero. 

also all within  their  aampling e r rors  of sera. This finding is  in agree- 
msnt with the r e d t s  for the  total group (see  Table VII) . 

The correlations, between "Time for  Stage An and the  nine  ratings  are 

', , The m e l a t i o n s  between the  ra t ings a t  the end of Stage A on Item  34 
of the Purdue Rating  Scale and the nine interview  ratings  are near zero 

t o t a l   r a t i n g  on the  Purdua Rating Scale a t  Stage A is  used as the  cri ter-  
except for Scales A, D, E, and I. A sinii lar  picture i s  found when the 

,is somewhat s d e r .  
- ,  io=,(  except that the  correlation  with  Scale I (Fitness  for  Flight  Training) 

When instructors1  ratings a t  Stage D are used as a cr i ter ion  the  val id-  

purposes of prac t ica l  prediction,  since  the  highest   correlation i s  only -30. 
i ty   coef f ic ien ts   a re  somewhat higher, but all the  values are  too low fo r  

For the  H a m d  group the  correlations between t o t a l  time and the nine 
, .  I r a t ings  are  low, the  range  being from .04 t o  7.26. Colapared with  the cor- 

responding  cori-elations  for  the total group  (see  Table VII) , they  are 
f d m d   t o  be lower. This  variation may indicate  nothing more than  sampling 
&i-OrS. 

' ,  C. Validitg  Coefficients Based on the  Purdue Group. 

Because the  number of cases a t  Purdue Universitg was qa i t e  s d  (N = 40) 
the  correllations were computed mly between the median r a t ing  on the over- 
all PFitness  for  Flight  Training"  scale and three of t he   c r i t e r i a .  These 
correlations are  shown i n  Table IX. 

These correlations  are  high when compared with  those of Tables VI1 and 

, .  value for predicting  future flight performance. Unfortunately,  the  saiple 
V I I I ,  and, i f  dependable, would indicate that the  intemiev has considerable 



3. Ins t ruc tor le  kting 
pruvlue Scale #14. 49 -21 -42 .lO .Zl .I8 .01 .13 .12 

5. I n a b c t o r l  s Rating 
*due Scale #14. 61 -21 .I& .16 .26 2 7  .Q9 -16 -05 
Stage D 

Tot& Purdue Scale, 49 -22  -22 -13 .25 .2& .27 .OS -06 
Stage D 

7. Total Time ' 53 .b4 .ll .19 .21 .26 -05 .ll .I8 

6. Instructor1 s Rating 

TABLE IX 
C&REUTSQIIS BEW&EN THE HEDIU FLATIN0 ON THE WITNESS FOR 

(Burdue Group) 
FLIGHT TFiAIBIlW SCALE AND CILITESLIQ (li = 40) 

Criter ion 

1. I n ~ t r u c t d ~  Rating a t  S-0 A, 
Itan 1 4  of Pprdue Scale 

Item 14 of Pardue Seale 

Stage D, Item 14 of Purdue S d 0  

2. Instractor ls   Rat ing a t  Stage D, 

3. Check-pilot's  rating a t  end of 

.46 

.43 

..43 

i s  so smal l  that these high values may be a t t r ibu ted  t o  sampling errera.  
The aorreapondiag correlat ions for the A a r v a r d  group for the first bvQ . 
criteria i n  Table IX m e  .23 h d  .So. 
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D: . Validiw Coefficients B m . d  011 the  Ohio S t a h  -D. 

T h e  va l id i ty   coef f ic iek% kor ten criteria for   the  Ohio S h t e  grmp are 
~' shown i n  Table X. Two c r i t e r i a  were available a t  Stage A, msely Time f o r  

p a g e  A (Row I), and the Purdue Rating  Scale, Item 1 4  (Row 4) .  Seven o$ 

lations  with  Item  14  are as high .as   th i s .  
the  correlatioqs  with Tiime -for  Stage A are above -20; only  ,3 of  the  corre- 

predictions. A l l  t he   r a t ings  by the  interviewers  correlated  with Item 14 
A t  Stage D, 6 c r i t e r i a  were available  for  checking  the  interviewersP 

'of   the  Pardue Rating Scale (Row 5) in the neighborhood af zero. This is 

This  lack of carrelat ion a t  Ohio S t a t e  could have resul ted frbAl meallingless 
surprising in view of the' f indings  for  the  Harwrd and Purdue  groups. 

i l is t ructors~,  ratings or f-rotn some tmknown character is t ics  of the i n t e r v i e w  
ers t   ra t ings,  or from the smaller N ,  since  there were only 30 cases. 

.Two of the 'scales   correlated in excess  of .a0 with thO Ohio,SCate  Flight 
Inventory  Sumation  Scores a t  Stage D (Row 6). When the   p rof i le  scores were 
used as ,a  criterion,  the same two.scales showed correlations of -20 or higher. 
This s imilar i ty  was to be anticipated i n  view of the  high  correlation bet- 
the two methods of scoring  the Ohio State  Flight  Inventory. 
. -  

Time for   Stage D (Row 2) showed only t h e e   c o r r e l a t i o n s  which were below 
-20, and these were o w  slightly below. The correlations of the nrim 
saales with the total time for the course (Row 3 ) ,  however, are  unifondy 
higher than those  for  Stage A and for   Stage D. They are  also considerabv. 
higher than those  noted f o r   t h e  H m d  group (Table VIII). These differ-  
ences may be, in p a r t , , t h e   r e s u l t  of a duference  in the  pract ices  of the 
h w  f l i g h t  schools with regard  to g ran t ing  &a time. 

Correiations between the  scales  and ground-school  grades (Row l0) range 
"from .14 tcr .38. Eight of the correlations are  higher  than -20. 

. ,  
The, remainFng cori.elations in Table X &e those between Camera Cr i t e r i a  

V and V I  and t h e   r a t i n g s  on the interview s d e s  (Rows 8 and 9). The Camera 
Criteria are  highly  intercorrelated, as they merev represent  different 
groupings of the Bme records. It i s  t o  be ant ic ipated,~therefore ,  that 
the  correlat ions for the two c r i t e r i a  .Ivill tend to be s i ta i la r ,~except   for  
dfscrepancies  introduced by the use of biserial   coefficien$s of correlation. 
It will be noted that 7 af the 9 correlations are -30 or above f o r  Camera 
Criterion V I  ( a   b i se r i a l   coe f f i c i en t  of eorrelation) . Coefficients  for 
Cerkera Cr i te r ia  V,  are 'rather  uniformly lower. Sweh of them, however, are  
ab-e .2O.u 

- 

The o v e r 4  conclusion drawn from the   t ab le  cf the  Ohio Sta t e  rewilts 
is ' that  the las t  s ix   r a t ings  made by the  interviewers show posi t ive valid- 
ity coefficients at a lou level, but a l eve l  that is useful for the  purpose 

course. I n  genera l ,   th i s   fhd ing  is  supported by the   resu l t s  from H a m a r d  
and Furdue, The f ac t   t ha t   t he   f i nd ings   a r e  samewhat similar on independent 
Bnall -samples ia of significance. 

1 ' of predicting  the measures  used as c r i t e r i a  at  Stage D and for the t o t a l  

1lEditorr a Note. Shoe   the   cor re la t ions  between interview  ratings 
and the   carera   c r i te r ia  were available for  only one sample involving 26 
cases,  these  relationships  could  not  be checked om other samples  and can, 

, ' therefore, be considered only as suggestive. 
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TABLE X 

CORRELATIONS BE- NINE C R I T E U A  AND THE MEAN RBTIBGS FOR SACH OF THE NINE 
SCALES OF THE INTGRVIEW. (FOR THE OHIO STATE GROUP O m )  

Criteria 

Time Stage A 

T h e  Stage D 

T o t a l   T i m e  

FMrdue Sc. Item 14, 
Stags A 

Stage D 

Stage D 

Purdue Sc. Item 14, 

ow1 suw. N a n .  sc. 

OSFI Flight Prof i le  
StageD ' 

Camera Criterion V 

Camera Criterion V I  

Grolmd School Grades 

N A 

44  .27 

42.  .16 

42 .31 

20 -.06 

50 -08 

80 -.07 

29 -.os - 

26 .25 
26 -3.7 
43 .BE 

B 

.17 

.19 

.29 

-30 

.lo 

-23 

-.25 
.02 

-.04 

-25 

C 
.16 

.35 

.a 

.28 

r.13 

-.10 

-.14 

.la 
-30 
-29 

D E 

.27 .31 

.29 -19 

.43 .37 

-03 a .Q9 

.02 .x? 

.OO .13 

.23 .a 

.42  ..42 

.22' I .23 

5P 
3 3  e #  
4 4  

F 

-31 

.31 

-48 

-00 

-.02 

.27 

~. 20 

~. 41 

-62 

-14. 

G H 

.21 2 2  

.49 .42 

-59 .m 

.16 -22 

.02 -.04 

.07 - v O l  

.03 ~ .13 

.40 .36 

.46 .37 

.3l .K2 

I 

-40 
I 



- -22 - 

data   for   the  Michigan group, no individual 
The University of Michigan GFOUD. Due 

analysis has been made f o r   t h i s  
to   the  pauci ty   of   cr i ter ion 

group * 

E. V a l i d i t y  of Individual Interviewers. 

The correlat ion between the   over -a l l   ra t ing   Wi tness  for Fl igh t  Train- 
ing," by each  interviewer and the   f l igh t   ins t ruc tor ' . s   over -d l   ra t ing  on 
Item 14 of the  Pwdue Rating Scale  for  Stage D was determined for each  of 

re la t ions  are shown i n  Table X I .  
the  intemiewers a t  Harvard, Furdue, and Ohio State .  The resu l t ing  cor- 

TABLE X I  

GOBBELATIOIYS BETWEEN THE OVER-ALL RATING ~FI'PNESS FOR PLI&T TRAINING) BY 
INTERVIEWER AND INSTRUCTOR! S OVER-BGL FiATING AT TKE END OF STAGE D 

In t ek iewer  Harvard  Purdue Ohio 5 b . b  

1 
2 
3 

.19 

.a 

.42 

.25 
-19 
.39 

-.01 
-.16 
-.07 

viewers at  Ohio S t a t e  were negative.  This  situation  does  not seem rewon- 
able in view of the correlations  with  instructors!  ratings in the  other 

t i on  of t h e   f a c t   t h a t  no student a t  Ohio Sta t e   f a i l ed .  The median correla- 
groups, and the  posit ive rls with  the camera c r i te r ia .   This  may be a func- 

t ion   for   the   in te rv iewers  is -19, which probably is  an u n d e r e s t h t e  of the 
a b i l i t s  uf interviewers   to   predict   ins t ructors!   ra t ings.  A s  would be ex- 
p e c t d t h e r e  i s  considerable  variation in t h e   a b i l i t y  of t h e   d i f f e r n t ' i n t e r -  
viewers to  predict  in'stractorss  ratings.  This  suggests that there i s  a 
problem in  determining  the  characterist ics of a good interviewer, and in 
select ing such  interviewers. 

E m i n a t i o n  of  Table X I  shows that the   cor re la t ions   for   a l l   tb ree   in te r -  

Relative RCostn of the  Interview. I t  i s  not   suf f ic ien t   to  show that 
it is possible to  t r a in   i n t e rv i ewers   t o   r a t e   app l i can t s   fo r   f l i gh t  train- 
ing 80 t ha t   t he   r a t ings  show a high  degree of agreement. Nor i s  it suffi- 
c i e n t   t o  show that the   ra t ings  of the  interviewers have s u f f i c i e n t   v a l i d i t s  
to be of pract ical   value in the problem of selection. Even if it were 
demonstrated,that it is  possible  to  secure  nreliable" and "valid" interview 
predictions,  the  basic  question  remains, neme1y;"To what extent  does  the 
ihterview  increase  the  predictions made by other means?" 

t ive   cos t  of the  interview as compared with  three  papered-penci l   tes ts :  
, The Biographical  Inventory,  the  Mechanical Comprehension Test, and the p-H 

Ikventbry.12 The re la t ive   cos ts  are expressed in terms  of the  multiple 

In Tables XI1 through XIV, some data  are  given  for  determining  the  rela- 

1?Che f i n a l  columa Fa each  of  these  tables  indicates  correlations of 
e ther   var iables   with a score  derived f r o m  the answers to the  questions in 
the P-H Inventory. The scoring key was based on an  item analysis of t he  
responses of 1427 C.P.T. t ra inees  who were given  the P-Ii Inventory  (but  not 
the  interview) i n  another  project  sponsored by the Committee on Selection 
and Training  of  Aircraft  Pilots.  Items were correlated w i t h  success i n '  . 
prk f l i g h t   t r a i n i n g .   D e b i l s  of the  analysis  w i l l  be presented i n  a 
later repor t  in this series.. 1 '  

, 



- 
C 1  Pass-Fail 

1 2 3 4 5 6 

.23 . 41 -47 -a9 - L 2  -35 

C2 Wne h t b g  Scale #14, 
Stage D -4-9 .38 -16 .05 .30 .15 

C3 T h e ,  S t a g e  W -35 -30 .ll -18 -13 -,IS 

1. Biographical  Inventory -38 .26 .l5 3 6  .19 

2,. Mech.' C-. Test  -05' --04 . -10 .ll 
3. Personalitg.~Rating (Sc. G) .E8 -91 .oo 
4. !ippearance Rating (Sc., H)  .83 -03 

5.. Fitness  f o r  Fl. Tr'. (Sc. I )  -13 

6., Score on P-H Inventory 

*All correlations  with time have been made posit ive by & e r t l n g  
the tim& scale'. 

TABLE XI11 

TEE INTERCOFXELATIONS BElWEFJI EACH OF FODR ORITERIA AND THE 
SEVERAL PREDICTIVE W U m S  FOR THE OBI0 STATE a&oUP (Ii = 26-49) 

1 2 3 4 5 6 

C 1  -due Rating Scale #14, -01 -32 -02 -A4 --04 .03 
Stage D 

C2 Time at Stage W .12 .12 .49 -42 .36 .24 

C3 0.S.U- Profile Score - d l 2  .47 -03 .13 -.OS' A 1  

Ca Perm., CsJaera Criteria V -.12 .34 .a .36 .35 -0 8 

1. Biographical I m n t o r y  -43 .or ,  .oa .24 .35 

2.' Mech. Colap. Test. -42 -.01 .09 ' .47 

3. P e r s o d i t y   R a t i n g  (Sc, G )  -92 i 92 .x 
4. AppeaPance Rating (Sc. H) .6 7 -13 

5. Fitness f o r  F1. Tr. (Sc. I )  -26 

6. Score on PA Inventory 

, 

*All .correlations vith %hie have Mea made posi t ive by inverting 
the  scoring t h e  scale. 

, ,' 

' .  
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TABU XIV 

rm INTE~CORRELATIORS BFP~~EEB rn cBITERIg B ~ D  THE SEW 
PREDICTIVE MEASURES FOR TES PUFU)EE -GROUP (N = 40) 

1 .  2 3 4 

C 1  Purdue  Rating  Scale #14, 
Stage D 2.7 .30 .43 2 7  

C2 Tbie a t  Stage lW .46 .54 .55~ ' .I5 

1. Personality Rating  (Sc, G) .07 .93 .29 

2. A p p e a r a n c e  Rating  (Sc. €I) ..as .a 
5. Fitnese for  F1. Tr. (Sc. I) .3!5 
4. Score on P-H Inventory 

* A l l  correlations  with  tine have been &e posit ike 
inverting  the t im scale. 

d u e  of the combination  of tests. These multiple correlations  are sum- 
m e l a t i c i n s ;  since the  higher  the multiple r the greater the predictive 

warized in Table X'?. I n  each  case  the  multiple  correlation between the  
c r i te r ion  and the two paper-and-pencil tests is presented  for comparison 
wlth  the  multiple  correlation between the criteri ,on and bes t  weighted cmn- 
bination  of the Mechanical Coaiprehension Test and the several~interview 
rat ings,~  Exanbat ion of t h i s   t ab l e  shows that in only on~e (Ohio Skate 
Universi*; T b e  S h g e  D) case was there  a significant  increase in thk  pre- 
dictive  efficiency by use of the  interview  ratihgs, over that eenrred by 
means-of the combination of papered-penci l   t es t s .  

COBCLUSION~ 

discrepancies from school to school,  the  findings of this st&y suggest 
Subject   to  the l imitat ions of the small  number of cases, and of the  

the  folloving  tentative  conclusions: 

1. A controlled  interviewing  procedure  provides  nconsistentn  or 
"reliable?  ratings.  

2. I n M e w e r s  can predict  with some *validity'!  certain-aepects 
of sOudentsJ, fu tu re   f l i gh t  perfomnance, espec ia l ly   tha t   re la ted  
to wcxe8s in t h e   l a t e r  stage9 of the C .P.T. f l igh t '   ins t ruc t ion  
program. 

3. The individual  interview i s  an impractical  selection  technique, 

performance as well or  be t te r  and the  interview  results add 
s h o e  less costly group  paper-andupencil t es t s   p red ic t  future 

l i t t l e  to the  total predictive  efficiency when combined with 
such te'sts. 



TABLE XV 

TILE PREDICTIVE  EFE?CIFXcP EXPRESSED IIY TERMS OF MULTIPLE CORRELATIONS 
-OF DIFPFEZW COMBINATIONS OF THE PAPER^BMZ-PENCIL TESTS AND THE 

INTERVIEW  RATING SCBLES FOR THE VAFXOUS CRITEFXA 

RBRVARD (N = 50-68) OHIO STATE IJNIVEWIlT (N = 26-49) 

Purdue  Time Purdue Tihe 0 S . U .  Penn. 
Pass  Rating Stage Rating Stage Profile Camera 

~~ 

Tests and Scales Fail Scale- D Scale D score v 
B. I. 2 3  -48 -35 -01 .12 -.12 -.12 

M. C. .41 .38 -50 .32 .12 .4? -, .34 

M. C. and B. I. 

M. C. and ~ P e r s o d i t y ~  (Sc. G) 

19. C. and nAppearancen' (Sc; H )  

M., C. and *Fitness! (Sc. I) 

M., C. and wore on P-B Inventory 

.a .53  .39  .35 .14 .53 .4l ~1 

e: 
.44 -41 .82 .32 .m .47 -53 t -  

.42  .39 -86 .E2 .43 -49 .so 

.42 -46 -32 -33 3 6  -49 -47 

-46 .40 .z15~ ~.85 .24  .53  .35 ~Z, 

. .  

. .  
- ,  - .  . . . ?. 

, I  . 

, . ,  

~~ ,. ,- 
-. , 

. .  
I , ,:. 
. ~. 

., 
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GE2lERAL IXS~UWONS FOR USE OF & AVIATIOH IAPERVIEW RATING SCALES 

Judgments based on t h e   d i r e c t  interview have often been c r i t i c i zed ,  
and perhaps Justly, for the  reason that they  seem~to be less objective 
than the *scores! obtained frbn other msawtring Implemenbs. Homer,  it^ 
is j i s t  for this mason that the faceAo-face  inbmlew ray have ita ad- 
vantages, sinae it aay reveal the  presence of attributes which defy evalu- 
a a o n  by means of  paper and pencil instruments. 

A s  an inMewer,yot l  can  minlmlze the  subjective nature o€ the inter- 
view by reco,gnlzing and avoiding  the Influence of general  prejudices or 
"conditioned" responses vhich have  been b u i l t  up i n  your personal  exparietlce. 
YO~must place no weigh0 in such  things as color of hair and eyesb or f a c b l  
and cranial  configuration, as indicators  of personality*- DO not f a l l  into 
the comm~ll fallacy of  forpling a mental picti lre of a  +qpical  individual of a 

holed  various "types,,? extend t o  your  specific cadidate all sf the  pre- 
certain  raced  class,  occupation,  or  social  group, and then  hadng pigeon- 

group.  Such judgments are  usual& faulty1 
conceived a t t r i b u t e s  of that certain.race+  class,   occupation, o r  soc i a l  

Two other  interviewers w i l l  s i t ~ w i t h  you during  the  Interview. Do not 

m n t  among thi three opinions is not expected. The ratings of th8 three . 
l e t  the opinions of the  others   inf luence your decisions. Coinplete a g r e e  

Mterriewsrs will be used  independently a t  first and possibly may be com- 
bined later. Judgments  should be based upon the  actions and sutements.of 
the  candidate  during the interview.  Questions  should  be  designed to evoke 
responses upon which the required judgmenks can  be based. 

The area~l i n  which your judgments are required, are those now considered 
~o be per t inent  to f ly ing  success. These areas  are ;  

A. Academic 'Background as Related to   F ly ing  
B. Family and Socio-Economic Backgrouud as Related  to  Flying 
C,' General  Social  Adjustment as Related to   P ly ing  
D- Desi re   to  Fly 
'E. Hobbies,. Diversions,.  and  Outside  Activities as Related t o  Flying 
F: Ath le t ic   Act iv i t ies  and  Coordination 
G. Personality as Related  to   Flyf ig  
H b '  Appearance,,  Mannerisms, ,and  Physique 8s Related t o  FI&g 
I. Fi tness   for   F l igh t   Tra in ing  

The last scale,, FITNESS FOR FLIGHT TRAINING,;  is a surmnary scale  and indi- 
cates,  the interviewercs  prediction of the  candidate1.s futurs f l y i n g  a c c e s s r  

is  a ratting scale consisting of f ive  general   descr ipt ive categories  (printed 
Each erea 'appears  on a single  sheet. Under the name of the area,;tkere 

in   oapi ta l   l e t te rs )   ranging  from a higiiiy favorable  posit ion t o  a very uu- 
favorable  position; The rating scale  i s  fu r the r  broken dom so-thak a 
candidate lsay flnal.ly be rated along a sca le  from 25 through 1 of d e c r e a g  
ing  favorableness  for the spec i f ic  area under  aonsideration. 

the  interviewer 's   questions  during  the  interview. Two types of key items 
The remaining  phrases on each page are  key i t e m  whlch ere  tQ guide 
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A. ACADEMIC BACKDRORND AS RELATED TO FLYIN6 

The interviewer s h a d  indicate on this   char t   the   date ,   the  time the 
intervtew startad, and the time the  interview was finished.  .The in- 
terviewer., if he i s  the chief  interrogator,  should a lso  laerrk,an bXn 
ia the  box provided. 

Beth  classified and unclassif ied items appear ia th i s   a rea .  The in- 

been ranked  along  the scale.  He is  tQ check partinent items, ' judge  
t h e w e r ,  if he sees f i t ,  my r e c l a s s i f y  m y  item which ha8 already 

t he i r  importance, and then  rank  the  candidate  accordhgly on the total 
scale: A.brief  generaLevaluation of the rating as well as other 
per t inent ,   infomation s h d d  appear in the Wxphnation~ of Rabin&.q 

B, FAMILY AUD SOCIO-ECOMO&lIC BACKOROUND AS -TED TO FLYING 

The r e l a t ion  of family and socic-economic background t o   f l y i n g  success 
i e  uncertain a t  this time.  Therefore,  the itetas are  arranged in ran- 
dm  order  within  the box beneath  the  scale. The interviewer i s  t o  
check pertinent items, rank them mentally, judge t h e i r  importance 

posit ion on the   to taZ,male .  A brief  general  explanation of the r a t ing  
and then finally use this information t o  determine  the candida%e\s 

a~ well as other  pertinent  infornmtion  should  appear in the RExplan 
of Rating." 

at lon 

C. ' GEBElUL SOCIAL ADJ'WSTUIEnT AS RELATED TO FLYIUG 

The items i n  this area are to be t rea ted  ,in the  same d e r  as those 
under RB .n 

n. DES- TO FLY 

A l l  of the items in  this area have been categorized in the  l i g h t  of 
past  experience with pilot   selection.,  The interviewer is t o  check 
p e r t h e n t  item&, judge their   hportance,  and then rank the  candidate 
accordingly OH the   to ta l   sca le .  A br,ief general evaluation of the 
raMw as well as other pertinent  information  should appear i n  the 
"Explanation  of  Rating.9 

E.~ HOBBIES, DIVERSIOAS, AND OUTSIDE  ACTIVITIES AS FiELATED TO FLYING 

This i s  t o  be t reated.  in the  same manner as nB.a 

E. ATHLETIC ACTIVITIES AND COORDINATION 

The item in t h i s  area are  t o  be t rea ted  in the  same manner a8 those i n  

terviewer should make use of the  candidate's  responses  to  the  questions 
a t  the boktom of the anewer shee t   fo r   t he  P-H Inventory. 

I n  the final ra t ing  of the  candidate on the t o t a l  sca le , . the  in- 

G. PEFWNALITY AS -TED TO FLYING 

This i s  t o  be treated in the  681116) manner as RD.m 



The REcoBDER for recording all conversation that- occurs k i n g  the 
intarview is ta be turned on prior  to the  entry of the iatseviemers. Both 
t he  microphoae and the RECORDER are t o  be hidden frd the  student'. 

1. The candidate will anawer the  P-E Inventory on the  specially de- 

WiLl be presented vrlth  a copy three  minutes before the  interview 
bsgins . 

. vised. anaver sheet,  nddng two carbon copies. Each interviewer 

2, The BEpXiDER shodld be checked  between interviews to i n m e  its 
operating satisfactorily. .  

5.' The following  physical  conditions of the reom should be considered; 

a-  The interview roan should be aired oat a f t e r  eaah  inhrrtew. 

c 

bv A chair should  be  provided for  the  candidate which is comf& 
able and mould qcourage' his being~,a t  ease.. 

a. T41a interviewers  should guard against  laaging mmecessary ROVE- 
mentd and noises, e.g., kicging  the  waete  basket, as these 
will be registered by the RECORDER. 

- d. . A clock in the roan w o u l d  help  the iaterviewers~ budget- t h e i r  
' t h e .  

4. One of the  three  interviewers will be designated t0 ac t   a s  EUI inter- 
rogator for the first candidate. Be w i l l  do all the questioalng in 
the f i r&  part of the  interview. After he has completed his question- 
ing, if t h e  permits, the two obserdng  interviewers m y  question 
the  candidate, but they are  not t o  w e  more than f i v e  mimutes of the 
interview  time. 

A different.  interviewer will be designated as chief  interrogator  far 
tM second,  cattdidate. The third  intervieuer will be draignated  as 
chief interrogator f o r  t he  third  candidate. The interviewar who 
m a  chief iatermgator for the f i rs t  and ida te  will b e ~ c h i e f  inter- 
rogator f& the for&&  candidate. Thus, the  interviewers will 
rotate among themselves  the job of being  chief  interrogator: 
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5. 

6 i  

7. 

8: 

9. 

lo.' 

11. 

12. 

13. 

14. 

15. 

The interview  should  not exceed twenty minutes, and flftem Ipinutes 
shoirld be the uauel the. Plan the  use of the f i f teen minutes so 
t h a t  yon obtain  evidence in all a r e a s .  ' * 

Bafore the candidate is ushered i n t o  t he  i n b r d e w  r w ~ m  by the 
assistant,  the  interrogatur  should  say; RIt is now-(time of day)- 
and we are  about to intemiev-(the name of the  candidate) ."  thus,^ 
the R E c O R W R  will note  the name af the  candidat8 and the t h e  the 
intarview s w .  I 

The candidate dll be  ushered into the interview room 80 assistant, 
who dll introduce  the  candidate and provide  each  interviewer  with 
(1) a copy of the candidate( 8 answer sheet to the P-EI Inventory, 
and (2) a s e t  of the ra t ing  charts f o r  each of the  areas described 
above. Each chart rill have on it both the m e  of the  candidate 
and the Il(ue of the rater. 

The candidate i s  to  be  placed  directly  opposite  the  interrogator. 
On8 of the  other  interviewers i s  t o  be p l a c d  at  the end of the 
table  to the left of the Interrogator,  the  other a t  the end  of 
the  table t o  the   r i gh t  of the  interrogator. 

The interview shoald open in a friendly,  easy manner, with a few 
casual  remarks~addressed' to the  candidate  to  ease  tension and 
promote rapport. The interviewer then continue#,  basing his ques- 
tions u p  the  key items in  each  area. 

The various key items may be checked during  the course of the  inter-  
vie% However, t h i s  should  be done inconapiauously, so t ha t  the 

of Ratings'  are to be made after  the  candidate has l e f t  the inter- 
candidate will not be disturbed. F ina l  ra t ings and nExplanations 

view moa. 

Observe closely the  candidate's  behavior during the  entire  interview, 
but  not in such a way that he ar i l l  f e e l  that he is being  given  the 
"third dogme." 

Keep alert so that you will not miss q i . p o h m t  a s s  in the 
cmdidateQ,a  responses t o  the Westions. 

Above all, avoid jumping a t  conclusions or judging  the  candidate 
d*ing th s  fkst  few ncuaente of the  interview. 

Do not  ask  questions which have already been  answered in the P-R 
Inventory ualese  those  are  expected t o  revd additional pertinent 
infomation. For  the most part, such a procedpre rrill be  found 
to waste  tine. 

when the intemiew i f  completed,the  chief  interrogator  should 
say Ut is  now-(the of -)-.and ve have finished  interviewhag- 

RECORDEX t he   t i ae   t he  int-ew is ended. 
( b e  name of the  candidate) .H Thus, it will be noted on the  
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B d  FAMILY AND 8OCIO-ECONOMIC  BACKGRQUNLAS  RELATED TO FhXING 
~ 

I I I t I I I I I I * 1 L 
I s  ' 5 . ~. 1 

UmmSUaLzs SATIS- SATISFACTORY FOE, ~ ' F A m P  SATISFBCTOIE  WSATISFACTOEX FOR VERP WISATISPBCTQRP 
FACTORY FLYING FLXING FOR FLYING FLYING FOR FLXING 

- had  excellent  home 
life ; 

- had  good  home  life; 
- had  fairly  satfs- f 

factory  home  life; 

isfactory; 

factorg  home life; 

parents; 

in COlRarunity 

- horae life was unsat- 

- had very  unsatie- 
- is proud of his 

- family  participated 

family participated 
activities; 

in few  community 
- 

fawily seldom 
activities; 

ptqticipated in 
- 

community  affairs; 

EpLANATIOH OF RATIWCg 

- had a nbrokenn 
home; 

able  responsibility 
successfully; 

- carried  some family 
responsibility; 

responsibilities 

- has carried  consider- 

had no family - 
What80eVe; 

- .wa8 raised  under . 
best  conditions; . 

- economic status of 
fpnily  fluctuated; 

-, 
family  was finan- 
cially  unstable; - family  impecunious; 

- had ided home; - no family unity; - 'was a spoiled  child; 
.~ 

- slight  discord  in 
f4Vt - home was only a 

famij=y was a well- 
house ; 

- 
hit unit; 

- childhood  was UIL- 
happiest  period 
of his life; 

- family were  leaders 
in coIalmulity; 

- contributed to 
support of fw; 

- is proud of his - 

- cultural  'interests 

- technical  and scien- 

background; 

dominate fainily 
activity; 

domlnate faslily; 
t i f i c  interests 



Name of Caudidate 

Name of Rater 
IlyTERvIEW C W T  

C. G E H E E U  SOCIAL  ADJUSTMENT AS FUUTED TO FISMG 

, ESPECIALLY WELL WELL ADJUSTED FAIRLY WELL ‘ POOFfLY ADJUSTED VERY POORLY 
AiJUSTED ADJUSTED ADJUSTED -. 

- is very popular; 
- has nany friendsf - gets  along in most 

situations; - does  not  get  along 
with  people; - is a Plone wolf“; 
is sought out by many 
people 

g e t s  along  well 
with  others; 

- is  socially  like 
most  people5 

- is a stay-at 
home5 ’ 

antagonizes 
people; 

interested i n  
gPaup  activities 

- is  very  much 

is a fljoiner”; 

.would d e  an ideal 
is a misfit; 

friend for anyone; 

mixer ; 

tendencies; 
- is  out of touch 

with  the  werl-d 

- - - 
- is an excellent 
- has antisocial 

EXPLANATION OF RATIHGt 



. :, 

Bane of Candidate 
INTEWIEW C U T  

Name of Rater 

D. DESIRE  TO  FLY 

I I I~ I I L 
25 20 15 10 ' 5  1 

AH ARDENT, IRREPRESS- A SmNG INTEREST IN A MILD  INTEREST IN 
IBLE DRIVE  TO BE- FLYING FLYING IN BECOMING A FLIER 
COME A FLYER 

INTEREST IN FLYING 
ONLY A SLIGHT  INTEREST NO FUNDAMENTAL 

- has a verg  strong 
and sincere 
i n t e r e s t   i n  
becoming a 
flier; 

fb than eat;  

with enthusiasm 
io r   f l y ing ;  

about  f lying 
already; 

uutil he gets  
t h e   a i r ;  

- would ra ther  

- bubblhg  over 

i - knows a l e t  

- can't   wait  

- hear t  is s e t  
on flying; 

, -  
has always 

wanted t o  f l y  

- has a genuine would like t o  

- wants verg much is  an average 
desire  t o  f ly ;  be a f l i e r ;  

t o  fly; candidate; 

f l s h g  d e s i r e   t o  
become a f l i e r  

- 
- 

has  paid  for - - has a moderate 

h5hActiOn; 
has read  widely 

about  aviation 
- 

EXPLANATION OF RATING$ 

- is  nonchalant 
about  flying 
as a career; 

p r e f e r s  other 
th ings   to  

i s  promptdd 

money 

flying;. 

P r h i l Y  bp 

- has pseudc- 
i n t e r e s t  i n  
becoming a 
f l i e r ;  - is a "draft- 
dodger"; % 

, 

I 

- d r i f t e d  into I 
flying; 

- f ly ing  is a 
means t o  some 
other end; 

about  flying 
i s  only curious - 



. I  

INTERVIEW CHART Blame of  Candidate 
Name of Rater E. HOBBIES, DIVERSIONS, AND OUTSIDE  ACTIVITIES AS RELB'FEXI TO FLYING 

t I I I I I I 1 ~- .-~; 

.~ 

25 m 15~' u) 5 1 
- .  

HIGHLY FAVORABLJ3 T O !  SOISEWBAT FAVORABLE OIORELATED TO SUCCESS UNFAVO&LE TO 
SUCCESS  IN FLYING TO SUCCESS XR FLYING I N  FLYING 

DETRIMENTAL M 
SUOCESS IN FLYIBG SUCCE$S I N  F L Y I N G  

- has unusually 
broad  interests ; 

ground of interests; 
c has fairly broad 

interests; 
- has few interests; - has no interestsj 

- has broad  back- 

- has a very well- 
balanced program 
of hobbies, 
interests; - ha5 average program 
of hobbies3 - 

intellectual 
hobbies (chess, 
cross-uord 

- overemphasizes 

puzzles) ; 

- has read a good 
deal of advep 

has a real  interest 
ture  literature; 

is  extremely 
in model airplanes; 

interested  in 
"doing  things" 
with his hands; 

- is  interested  in 
handicraft; 

- chief hobbies are 
painting,  music, 

is- a none-trackern; 
etc  . ; 

- 
- 

- - &as belonged 
to many organizations; 

~ 

- has joined a few 
organizations; 

chances; 

seeker; 

prty; 

- likes to take 

- is an adventure- 
- is a begdarn 

- is  well  adapted; - is fairly well 
adjusted; 

adjasted 
-18 work? 

EXPLANATIOB OF FiATSNGr 

, .  . 



F; A T W T I C  ACTIVITIES AND COORDINATION 
INTERVIEW C U R T  

Name of CahdidaG 

Name of Rater 

V$Ry ATELETIC; V I P 3  A GOOD ATHLETE6 WELL PIODEFATE  PARTICIPA- LITTLE INTEREST I N  80 PBRTICIPATfON IN 

FAIR COORDINATION ' COORDINATION tLmm AND CLunSp 
WBLL COORDINATED COOFiDINATED TION IN SPORTS;  SPORTS; WOR SPORTS;  POOR  ATHLETE 

- has engaggd i n  f o l l o w  sports  
mamy combative news Intently;  
sports; - 
is sk i l led  in 

has hobbies re- - quiring  action 
activities 
reqnirina 

- - has- very l i t t le - has l i t t l e  ath- 
l e t i c  sk i l l ;  knowledge of 

sports  events; I avoids sports; 
- has no interest 

i n  sports 

dexterity;  
c&rdination and 

tdihulced 
sports  program 

~- has had a well 
- is  very much interested - is a fencer; 

i n  hunting  and 
p l a y s  lacrossel 
d a y s  handball; is a gmmast; 

fishing; - bowls3 - a weight-lifter 
- 

Iricidental a c t i d t i e s  that= be noted: 

Notel Athletics box on P-H Inventory answer aheet 

EXPLANATION OF RATING! 

P 
I 

I 
m 



Nane of  Candidate 

Name of Rater 

EXTREMELY WEtG W E L L - B U D E D  AND 
BAJdNCED AND WELL- wFuJ-RomED 
ROUNDED 

- is  superior; - is leading a - i s  getting the satisfactory 
most out of 
l i f e  

l i fe;  - is frank and 
sincere  in 
discussing sex; 

is  methodical 
confident; 

and pahataking 

- is self- 

- 

- is a run-of-the - is inhibited; 
- is average; sive j - is verbose - is inferior; 

m i l l  indivldnall - is over-aggree- 

- is a worrier; 
- is careless 

and Bnpulsive 

EXCEPTIONALLY 
POOR  PERSOIIALITP 

- is unpredictable; 
- is psychopathic; ~ . 

thinks  he has had 

, ,  

- is maladjusted; 
- is warped; 

I 

. .  - 
an umrsual 
number of ' *  
disappoinbents - . ~  

. t~ ~ . 

, '  ,.. 



INTEFlVIEW  CHBRT Name of Candidate 

Name of Ratel. 
. .- 

H - APPEARANCE,  MANNERISMS, AND PBPSIQUE A S  W T E D  TO FIXING 
..w' 

I .  I I I I I I I 1 1 I a 10 . -  5 1 

SWRESSIVE. C0M"DS CFXATES DISTINCTLY  SUITABLE CFiEATES RBTfEA W- WNPBFPOSSESSING 
a D l y l I R a r I O i  FAVORBBLE IHFFlES- B C C r n A B L E  

S I O N  

- is well-groomed; - has pleasing - has superior  appearance; 
self-comaand; has pleasing 

ing manner; - i s  well  poised; - is very masmiline; h a s  good self- 

able mannerisms; - is  a t  ease - i s  exceptionaLly 
well  poised 

has a very pleas- manner ; 
- - 

hae no undesir- command ; - 

EXPLANATION OF FATING: 

- is  f a i r ly   we l l  
poised; 

command; 

appearance; 

looking and 
act ing 
individual 

- has f a i r  self- 

- has acceptable 

- is  An average- 

- has poor appear- 
ancei 

- is  fidgety; 
- is  nervous; 
-is excftedi 
- is  not  well- 

groomed; 
- is  a t  ease; 
- has a t i c  

h a s  sloppy 
appearance ( s p o t b  

d i r ty   co l la r ,  etc.) 
t i e ,   b i t e s   n a i l s ,  

i s  effemiuate; 
blushes  easily; - - 
- i s  awkward; I 
- i e  childish; - is  ill-kempt; / %  - i s  shoddy; 
- is Rnamby+mby" ; 

- has Witat ing 
manrrerisms; - talks with his 
hands  unduly; 

spechen; 
- has a disgusting 

appe-co 

I 

- i s  affecteds 

is a poor p b s i c a l  , ~ - 



I. FITNESS FOR FLIGHT TRAINING 
a INTERnEW CHART 

Name of Rahr 

EWDORSED WITH ENDOMED WITH 
ENTHUSIBSM 

EWORSED 
CONFIDENCE 

MIGHT Do WELL. UNSUITEn FOR 
ENwRSEp WIT5 THIS WORK. 
HESITANCE NOT ENDORSED. 

In t he   l i gh t  of E X L  t he  evidence  regarding this person's history,  
background, in te res t s ,  and so fo r th ,   r a t e  him on h i s  suitabilit.y 
f o r  f ly ing .  Endorse him only if you are convinced tha t  he i s  a 
good bet. 

'f 
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APPENDIX I11 

Sample Queetions from P-E Inventorg 

Answer Sheet for P-H Inventory 
and 

I '  ' 

.. 

I '  , 



1. 

2. 

4. 
3. 

5. 

81. 
02. 
03 - 

'h 

SAMPLE QUESTIONS FROM 
PERSONAL HISTORY IEIVENTORY 

, ,  

. . .  

6 
, . . 

Were any of the   fo l l6whg your favori te   subjects  in school- 
English,  History, Music, Art, Languages'? 
Were both of your parents  living  while you were i n  high school? 
Did you have many f i g h t s  with other bogs in school? , .  
Have  you been interested in f ly ing   fo r  more than t h e e  years? 
Did your parents apprwe of your enroll ing in aviation? 

Are you e good diver from a springboard? 
Did you earn  part of your w a y  through  high  school t o  college? 
Do you think  npitting" is wrong? 

. .~ 
I , : 

.~ ' I. 

, ,  . ,  



Answer Sheet for P-H INVENTORY 

Name. ........................................................................................................  age^^ .......................... Single ............................. Married ........................ 
Print Last First Initial 

Schooling 9, 10, 11, 12,  13, 14, 15,  16, 17  Name of College .................................................. 
(circle highest grade) 

Major Course in College. .......... 

Yes No 
1. . . . . . . . . . . . . . . . .  

6. ................. 

11. . . . . . . . . . . . . . .  

16. . . . . . . . . . . . . . . .  

21. 

26. ~ ~ 

31. 
36. ~~ . ~~ ~~ ~~ 

41. ~~ ~. .~ .. 

. 46. . . . . . . . . . . . .  

51. ...... 

56. ~~~ ~~ ~ ~. 

61. 

66. .~ . . 

71. ~. 

76. ~ ~~ ~, ~~ ~ ~ ~ 

81. . . . . . . . . . . . . .  

86. . . .  . . .  

91. 

96. . . . . .  

~ . .  ~~. . 

.. 

Yes N O  

2. . . . . . . . . . . . . . . . .  

7. .................. 

12. ..................... 

17. . . . . . . . . . . . . . . . .  

22. . ~ .. ~~..~.  . ,~~ ~~. ~~,~~ 

27. ................. 

32. . . . . . . . . . . . . . . . . .  

37. . . . . . . . .  

42. ...................... 

47. .................. 

52. .................. 

57. . . . . . . . . . . . . . . . . .  

62. ~ ~ .~ ~ . .   ~ ~ ~ ~ ~ ~ . . ~ . ~ .  

67. ~ . ~~~~~ . ~~~ ~ ~ 

72. ~~~~~~. ~~ .~ ~~~ 

77. ................. 

82. .................. 

87. .................. 

92. . . . . . . . . . . . . . . . .  

97. ................. 

Football 

Baseball 
Basketball 

Soccer 
Rowing 
Track 
Swimming 
Tennis 
Boxing 
Wrestling 

.... Location of College.. 

YeS N O  

3. ....................... 

8. ................... 

13. .................... 

18. ..................... 

23. .................... 

28. . . . . . . . . . . . . . . . .  

33. .................... 

38. .................. 

43. ................ 

48. . . . . . . . . . . . . . . . . .  

53. . . . . . . . . . . . . .  

58. . . . . . . . . . . . . . .  

63. . . . . . . . . . . . . . . .  

68. ....... ~~ 

73. .... . .  

78. . . . . . . . . . . . . . . . .  

83. . . . . . . . . . . . . . .  

88. ............... 

93. . . . . . . . . . . . .  

98. . . . . . . . . . . . . . . . . .  

Yes No 
4. ......................... 

9. .......................... 

14. ....................... 

19. ......................... 

24. .................. 

29. .................. 

34. ....................... 

39. ......................... 

44. . . . . . . . . . . . . . . . .  

49. ..................... 

54. ................... 

59. ..................... 

64. . . . . . . . . . . . . . .  

69. .................. 

74. . . . . . . . . . . .  

79. . ~ ~~~~~~ ~~ ~~~~. . 

84. ................... 

89. . . . . . . . . . . . . . . .  

94. . . . . . . . . . . . . . .  

99. ...................... 

Atthde* I for this sport in 
Did you go out 

* L = like 
I = indifferent 
D = dislike 

................................... 

Y e s  No 

5 ............................. 

10. ........................... 

15. ........................... 

20. ......................... 

25. ............ 

30. ...................... 

35. ....................... 

40. ........................ 

45. ........................... 

50. .......................... 

55. ..................... 

60. ....................... 

65. ....................... 

70. ......................... 

75. .................... 

80. ................ 

85. ...................... 

90. ................... 

95. ....................... 

100. ...................... 

Did you maLe 
the varsity in 

H. S. Col.* 

......................... 

........................ 

................. 

................... 

.................... 

...................... 

........................ 

................ 

.................... 

.................. 

* H. S. = high who01 
Col. = college 



DIRECTIONS  FOR USE OF THE  ANSWER  SHEET WITH  THE  P-H  INVENTORY 

There are 100 questions in the P-H Inventory booklet. Answer each question by placing  a check mark (v)  on the 

line  under the appropriate heading of  "yes" or "no" next to the number that corresponds to the number of the question. 

Note  that  the question  numbers on the answer sheet are arranged across the  page. At the beginning of each  new line of 
the answer sheer, be sure  to check the number of the question in the booklet with  the number on the answer sheet. 

Do not omit uny question. 

When you have finished with the 100 questions io the booklet fill in the information  regarding  sports at the 

bottom of the answer sheet by placing chmk marks in the proper columns. In  the first column marked "Attitude," 

indicate your attitude  towards each sport by checking whether you like, dislike, or are indifferent to that sport.  In  the 

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

in these last cwo columns for each sport 

EXAMPLE: (Check marks show how one man filled in this  part of the  blank) 

Sport 

Football 

Basketball 

Baseball 

soccer 

Rowing 

Track 

Attitude' for this sport in 
Did you go out Did you make 

H. S. Col.* L I D 

the varsitg in 

H.S. Col.' 

....... 

d .......... 

d ................... 

d .................... 

~ .......... 

. . . .  

..... . 
~. . . . .  

* L = like 
I = indifferent 
D = dislike 

* H. S. = high school 
c o l .  = college 

This  man liked  football, went out for  it  in  high school and college, but made the varsity only in  high school, 

He liked baseball, went  out  for it in high school, but did not make the varsity. He liked track, went out  for 

it  in college, but  did not make the varsity. 
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A P m D I X  IV 

Aviation Interview Rating Scale  Data 

Tables. A-1 to A-9 



1 
Q 

School 5 
1 M  

1 
2 

School 3 
2 b i  

i 
2 

School 3 
, 3  p1 

1 
2 

Schdol 3 
4 ' U  

A B  C 

.a .55 
-27 .36 
.27 .29 
.39 .4& 

-43 .e5 

.61 .62 

.54 .63 

-53 .73 
-59 .30 
.45 .18 
-45 .40 
.64 .37 

-29 --04 
.61 -50 
.24 .OO 
.42 -15 

s 

acr m Z 
D E F  

-33 .59 .19 
.48 -68 .26 
-47 -46 .33 
-36 .63 -29 

-79 -80 -66 
.7l .7l .36 

-53 -57 .4l .76 .78 .54 

r n d  

m o 
m - r  

-45  -42 .26 
.55 .52 27 
.56  .49 -26 

.27  -16 -a1 

-28 -53' --05 
-39 .48 .17 
.44 .54 -20 
.36 .6l .17 

P 
i 
.m 0 

m k 
PI 

G 
.45 
-44 .30 
* 43 

.62 

.n .60 

.72 

.29 
-02 
* 35 
.32 

-0'3 
-52 
-12 
.27 

M 
a' 8.3 
23 

2 %  5 %  J: 
m k  

PI4 PrFr 
a trl4 

H I  

.45 -56 

.36 r53 

-37 .58 
.25 .54 

.66 .E.% 

.69 .90 

.51 .59 

.m .84 

.06' .43 
-15 -.a 
.26 ' -54- 
.28 -41 

-.01 -24 
.44 .56' 

.16 -39 
- a 6  -30 

3 
si m 

13.2 

12.8 
9.8 

l l .9  

13.9 
13.5 
15 -5 
14.2 
14.2 
14.6 
14.0 
14.6 

15.4 
15 .,8 
14.8 
15.3. 

. .  

TABLE A-2. The 1ntercorrelatiou.s Between Family Backgrauhd, Scale B, and 
t h e  Other Scales, by the  Interviewers i n  Each Sehool. 

1 
2 

S c h d  3 
1 M  

1 
. 2  

School 3 
2 M  

1 
2 

School 3 
3 M  

1 
2 

School 3 
4 M  

A B  
.a 
.27 
.27 .39 
254 
.43 

-61 
-53 

.59 

.43 
-45 
3 64 

.29 
-61 I .. 24 
142 

C D E F  
.61 .35  .46 .53 
.69  .38  .36 -13 
.61  .46 .54 .38 
.65 -34 .47 -32 

-74 .52 .46 A 3  
-59 d 5 9  .63~ .37 .73 .54 -49 -42 
.67 .55 .55 .40 
3 3  .30 .sa -31 

-46 .47 -56 ,12 
.42 -40 .45, -10 
.54 -53 -74, .a0 
-59 -39 -30 -.04 
-81 -6.7 -69 .31 
.69 -44 -57 .20' 
.76 .57 .61 2 6  

G 
.46 .45 
.59 
-55 

.6a 
.54 

-68 
.69 

.a 
-37 
.34 .52 
-56 
.83 

-79 
.n 

A~ I 

-51 .45,. 
-49 .36 

.39 .53 
-49 .53 

.51 -56 

.57 -57 

.64 -74 

.64 .69 

.4l .49 
-47 .42 
.a .a .50 .60' 
.sa .59 
.79 .85 . 

-56 .72 
.r2 .m 

. ,  

15.9 
16.2 
13.1, 
14.8 

15.2 
16.8 
W.6 
15.7 

15.6 

16 .O 
16.7 

16.4 

15.7 
16.3 
15.3 
1 5  -7 

3 ..2 
4.2 
4& 
3-*5 

9.5 
4.9 
2.,7 
3.2 

442 
3.4 
4.2 
3.5 

4.2 
4*5 
3-4 
5.6 

53 
5s 
53 
75 

44 
44 
44 
44 
39 
39 
39 
42 

47 
47 
47 
47  

I 



I '  

.42 

.64 

.38 

.50 

.80 
.62 .60 
-68 

.14 

-43 
-34 

-39 

.48 
-56~ 
..43 .EA 

.m 

.58 
145 
*a 
.58 
-73 
,49 
-66 

-48 
.47 .58 
-61 

192 

+a 
.51 
+E6 

m 
4 
# 

u 

3 4 

F 

.48 

.40 
-61 
.52 

.46 

.67 
* 49 
.58 

-69 
.52 
-59 
.n 
-27 
-37 
-42 
d44 

P 
i 
& 

q 
-81 
-81 
.87 
.a7 

-81 
A 8  
.81 
.84, 

.79 

.78 
-91 
.91 

-89 .92 .94 
.95 

-78 -65 14.6 3.5 5K 
.8S -77 16.0 s.s 5% 
-7s .n p . 8  4-0 53 
-83 -81 15.4 316. 7 5 ,  

.80 .,7% 15.6 ' 414 44 
-67 -72 17.5 4.9 44 

.e2 .84 16.1 3.2 44 

.80 -75 15.6 2.5. 44 

-61 .79 16.7 510 39- 
-74 -78 15.1 4c9 39 
.82 .72 15.9 5 i4  39 
e83 .90 16.1 445 ~ 42 

A3 -78 14.4 4.6 47 
.94 A9 14.5 5.4 47 
.83 -83 34.2 4.1 47 
.93 -88 14.4 4+4 .47 

.50 
-7.2 
.: 72 
.74 ' 

.74 

.86 

d8E 
.'n 

.',31 .39~ 
31- .66' 
A0 .43 
-36 .SL 
.4l .56 , 

. 68  .8Q 

.51 -80 
-59 .77 

.e5 ' 
*5Q 
.38 
-4s. 

.5B 
44 

v.51 
.89 

.so 

.68 
b63 
*6@ 
.81 
.a4 
-79 
-86 

UJ .  . 6i5 53 
W.0 6 r l  53 
14.1 548 55 
l z ; 9  5.4 75 
12.9 5.7 44 
14.7 6;8 44 
1462 ik.4 44 
1 4 4  5 3  44 



B c D E 

.45 .m .w 

.gs- :58 -72 

.54 .45 .72~ 
A7 .n ~. 74 
A 6  &ti -74 

-49 .49 .7l 
-55' .66 .B2 

;sa' .,e5 

.se .?LO .u .46 .47 .47 
-56 .58 %'S€' 

-74 .e1 ~. 76 

a 3  k 3 2  -69 

.57 -5% .72 
-69 .61 .82: 

-61 .56 ~ 8 0  

D 
0 

;" 

3 -4 

F 

-56 
,.56 
.41 
d5 7 
.a 
.e9 
.37 
A5 

231 
.14 

*44 

* 45 

-17 
A9 
.%S 
+32 

c 
.40 .. 40 
.61 
.52 

-67 
.46 

4 8  
.49 

.52 
A39 

*'%I 

-59 

-27 
.E7 
-42, 
uw 

D E. F 
.56'- 

.31 .56' 
-40 .41 
.36' .57 

~'41 .= ' 

.68 .69 

.,51' .37 

.59 .55' 

.04 .51, 

.07 .14~ 

-25 .44 
.85 .,43 

. '20 ;17 

.25 -19 ' .22 .85, 
,54 .82~ 

Q 

,55 
-51 

.w 

.sg 

.55 .78 

.78 

.52 

.& 

.,59 

.fie 

.67 
-. 41 
44 .44 
088 

E I 
.as .48 
A7 .55 
.fa' .m 
.4Q -61 
.65' .57 
.n .74 
-40 , .59 
.ea ,, .n 
#55 .7l 
140 .SI 
d55 .gO 
-80 -68 
.20 .40 
.43 .45 
.,& '37 
A4 .52 

12.8 4.2 5s 
12.4 5.5 53 
M.1 3.6 5s 
13.2 SLB , 7 5 '  

X.6 3.4 +4 w.2 5L7 44 
14.9 3.1 44 
1Z.S 3.4 ' 4 4  

17.2 6.3 3 9 ,  

15.5 5.9 39 
l5.4 4.5 ae 
16'.5 4.5 , 4 8  

11.7 4.2 47 
XK.2 2.8 47 

1246  S-6 '47 

32.4 3.1 47 ,  



s 

A B c D E F G H I  
1 .45 .&: .81 -39 -60 .51 .77 .85 14.4 4.9 
2 .44 ~ 4 5  - 8 1  .66. .65 *55 -87 .92 1419 6.0 

Sohod 3 .,XI -59 .a7  .43  .54 -66 
1 M .43  .55  .87  .51  .69 .60 .TI .86  13.8 5.0 

-87 .90 14.3  4.3 

I, -29 

SChbOl 3 -35 
2 -02 

3 M "52 
1 .03 
2 .52 

4 M -2.7 
sehml 3 .iz 

TABLE A-8.' 

. I 
S O M  3 

2 

. 1  M 
1 
2' 

School 9 , 

2 n  

2 
1 

School 3 
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