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NATIONAL RESEARCd COUNCIL 

2101 Constitution Avenue, Washington, D. C. 
Division of Anthropology and Psychology 

-Committee on Selection and Training of Aircraft P i lo t e  

October 17, I945 

Dr. Dean R. Brlmhall 
Asst. to  Administrator  for Research 
Civil  Aeronautics  Administration 

Washingt-m 25, D. C. 
lioorn 5335, Commerce Building 

Dear Dr. Brimhall: 

Attached i s  8 repor t   en t i t l ed  "&Jlitv-to-Take-It" T e a :  
&Examiner Differences i n  Validat& by Henry 8 .  Odbert, Leon F Q s t l n D r , ~  
and Seymour Wapner. This  report  has been apprwed by the C o n m i t t e m  on 
Selection and Training of A i rc ra f t   P i lo t s  for t ransmit ta l  t o  the C i v i l  
Aeronautics  Administration  with  the recommendation t h a t  it be published 
in   t he  CAA Division of Research  Technical  Series. 

. 

The investigation  described i n  this report  grows out of the 
concern with the performance of p i l o t s  under s t r e s s  and the   e f fo r t  t o  
identify  those whose flight  perfornance would be 'handicapped by reason 
of f a i l u r e  to adapt t o  stress s i tuat ions.  I t  is in te res t ing   to   no te  that 
the f ind ings  are generally  negative  with  respect to the  predictive value 
of so-called  aAbility-to-Take-Itn  Tests in the ordinary training aitw- 

may have significance i n  r e l a t ion   t o  combat s i tuat ions.  It i s  hoped that 
tion.  There s t i l l  remains unanswered the  quostion of whether such t e s t s  

an opportunity may s t i l l  be furnished  for  the  follw-up of subjects who 
became involved in combat situatione  following  the  completion of f l i g h t  
training. 

The investigation  represents  another i n  the  series  involving 
close  cooperation between the Committee on Selection and Training of 
Ai rcraf t   P i lo t s  and the  military  servicee. 

Cordially yours, 

MSV: w 

Morris S. Vitalea, Chairman 
Co.omittie on Selection and ' 
Training of Ai rc ra f t   P i lo t s  
NationalResearch.Couaci1 
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E D I T O W  FORE9OBD 

Research  conducted i n  1941 nnd 1942 by Dr. J. K. Punlap 
and his s h f f  at the University of Rocheater on t e s t a  of the 
Rf.Sility-ta-take-i@" indicat,ed the t two instruments showed sui- 

or  Reeearch Leport No. ll, February 1943). Steps were taken for 
f ic i%1t   re l iab i l i ty   for   use  i n  further research  (see CAA Division 

the val idat ioa OF these testa in connection s i t h  an  experiment 

NRW, under ;he direction of Dr. Stanley Cobb and Dr. Jacob E. 
cbnducted e t  Pilliams College with the cooperation of the 0. S. 

Fil?ssinger,  Moesachusetts  General Boapital. 

An analysis of the   resu l t s  of this study  revealed mrked ' 
differencgs betmeen exminers  in  t,hG 8cores  obtained in  adminis- 
toiring the tsote. Such f ind ings ,  aa w a l l  ea  the dah on velida- 
tion obtained  through  conprison of t e s t  result8 with  various 
c r i t e r i a  arb eubodied in the present  report. 

Achowledgment i s  mde to  the  Project  Directors,  Dr. Stanley 
Cohb and Gr. Jacob E. Finesinger,  for undertaking the adminlatra- 
tion of the tests and to  the 0. S. Navy for furnishing the sub- 
j ec t s  for this investigation. 
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l x  

This  report  i s  concerned dth differences in test, results obtained & 
pain and fat igue.  T3e tes t s ,   t en ta t ive ly  designated a s  measures of "ab i l i ty -  
f i v e  examiners in ,  administering +mi t e s t s  designed ta measure res i s tance   to  

to-take-it," had been developed by f. W. Dunlap and others.at   the  University 
of  Rocheater. They were includod in a bat tery of tests administered to cadets 
a t  the Naval Flight  Preparatory  School a t  Williams  College i n  1913. 

the  f ive examiners made it necessary h analyze  these  differences i n  some 
detail: The r e s u l t s  of the  enalysis  are presented  because  they emphasize 
some of t h e   d i f f i c u l t i e s  i n  standardization of t h i s  type of test. 

The appearance of apparent   dif ferences  in . the mean scores  obtained by 

One t e s t  employed a Smedley hand dynamometer which wao modikied to give, 

when strength of grip  f e l l  below an arb i t ra ry   se t t ing .  The subject was re- 
in addition  to  the usual measure  of strength of grip,  a signal  indicating 

quired to exert  hie  maximm,grip twice w i t h  each hand. The ins t ruc t ions  
then  required  the  exminer to s,at the  signaling  apparatus a t  6s of  the 

corded  during which the  subject waa abbe to maintain h i s  grip above thls 
stronger of the two gr ips  for a given hand. The length  of  time m a  re- 

been subjected to analysis. 
set t ing.  This time masure and the me8sure of strength of g r i p  have both 

The second epparhtus employed WES a constant  stimulus  shocker. The cur- 
rent  the  subject  received was regulated by the examiner. He recorded  dial  

' reaciinge f o r  four s t a g e s  of experience which the  subject   res   required  to  re- 
port: (1) when he f irst  f e l t  anything a t  a l l   ( t h e a h o l d ) ;  (2) when he f i rs t  

more (very painful ; and ( 4 )  the terminal point when he cal led fgr the cumant 
f e l t  pain (paiaful ; (3) when the  shock was "very p a i n f u l u  b u t  he could s t m d  

hand. 
t o  be turned  off  (terminal) These Pour measures hbve been analyzed  for  each 

Analyses  of  variance were performed f o r  12 measures t o  determine  whether 
r ,  

there were s ignif icant   dif ferences among the mean values  obtained between 
f i v e  examiners. For ll. measures the differences were such as would be ex-. 
pected by chance l e s s  thm one time i n  100. Differences as l a rge  as those 
obtained on the  twelfth measure would be  expected by chance only five times 
In 100. dpplication of t-tests revealed no significant differences  bstxeea 
EZminers A and B who had been trained in the  office where ' t h e  t e s t s  were 
developed. These examiners.ware, howeve7, in general ,   s ignif icant ly   differ-  
ent  from the  other examiners. The other exaniners  also.showed a l a rge  pro- 
portion of s ignif icant   dif ferecces  among themselves. Differences  rem also 
observed among examiners i n  %e reletiunships botweez first and second  neas- 
ures of strength of grip. Intercorrals t ions among the meaaures on each of 
the   t es t s  ahowed no ap-peciabla examiner dfffarenoes. 

The observe6  difforerces arose even though the  various  examiners were 
all well aware of the need for standardized  conditions. A number of eircw- 
stances  are revj.eaed which may account  for t i ie st r iking  differences which 
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were abserved,  including w r i a t i i n s  i n  examining-poccjdures,  changes' in the 
sequence of tests, apparatus  fluctuations, and  cbngo! due to   diacussim 
among the  cadets,  etc.  Standardization of tes t ing  col ldi t ims and the. pre- 
liminary t r s in ing  of examinere are probably eapeciall!. necessary in b e t 8  
of this so r t  which depend in a great measure on maintaFning a uniform att i-  
tude in the subjecte. 

advisable to combine the data f o r , t h e  different amminers in correla$ing 
t h e  r e su l t s  with success i n  fl ight  training.  Validation was done separately 

f l i g h t  training  through WTS,, . q d  f o r  all data alrhilable to June, 1915. 
for  Examiners D and E by correlat ing measures on the t e s t s  with sucoess in 

Fupther, a speoial  analyeis was done of f l i g h t   f a i l e r s  since the   t es t   f ind-  
ings were not  considered  likely to predict  dl CBUBBS of elimination from 
f l i g h t  traiiling. 

on the b e i s  of the   differences  dong the five examiners, it m s  in- 

The biserial coeff ic ient8 of correlat ion  for   the hand dynamametar 
roeasures ( including  a l l   e l iminat ions & June, 1945) mere low and in a poe- 
i t ive   d i rec t ion .  The biserial ooeff ic ients   for  the coastant et iaulua 

m r i q c e  comparing means of pa/ssers, meads of . f l i g h t  failers, and m e m a  of 
shacker were uniformly low and in some instances,  negative. Analyses o f -  

'otier  failere" for the two t e s t s  showed fe r   s ign i f i can t  P-wluea and re- 
vealed that the flight f a l l e r s  ware not u n i f o w y  lower ti& other feilers 
ar passers. 

The evidence based on the sagnituds and direct ion of the  coeffioienta 
for  both examinera for the summed gr ip  meamre and the summed time measure, 
8s well as t h e  evidence from the analysee of variance, may suggest that tho 
hand kiJmamometer t e s t  is tapping sqme aspect of behavior re la ted   to   maces8  
in  f l igh t   t ra in ing ,  although t h e  present data do not ind ica te  that the mas- 
urea in the l r   p resent  form would increase  the  effectiveness  of  established 
tsst batteries. 



mABILITP-'N-TAKE-IT" TESTS: EXAMINER D I F F E 3 B C B  AND VILIDATIW 

WTROWCTIW 
. *. .. 

t as t ing  program i s  the   aswrance that di f fe ren t  exm3nere will obtain unl- 
M i m p o r b t  cons!.derstion in introducing. t e s t 6  i n t o  a hrge-Eeale 

fdm  resul tn .  Even WhJn spec ia l   e f for t s  are made to skndardiae t h o  inetruc- 
t ims 8nd nethod8 of adminlstratim, e , f ie ld  trial frequettly revads unan- 
t icipated  difference8 amcng examiners. The present study, which aas undsr- 
taken to validate two t e s t s  A S  predictors of success in flight training, 
revealed  such large examiner di fhrences ' tha t   sa t le fac tory   va l ida t ion  .BS 
not  p o s s i b l e . ~  Thin report  therefore  place5 mjor emphasis on tho d y s i a  
of differences i n  scores  obtained by f ive  exminers in administering two t a d #  
of res is tance  to  p a b  and fatigue. "ha resort  concludes  with  validation  data 
f o r  tile casemtested by two exnmhera. 

it," mere ,developed by J .  W. Dunlap a d  others a t  tha University of Rochefiter. 
The t w p  t e s t s ,  tentatively designated as neabres of %bility-to-take- 

A study of the  reLiabi1ity  of several snch tests1 l e d  ba the recommendation 
that two of then be vcrlidated.2 The data analf led i o  the present  report  were 
derived Prola B va!.Ic?ation study  underhkon by the Committee cm Selection and 
Training of A,ircrhft   Pilots,  v i th  the   cooprat ion of the  United  States Nary 
end of investigaators from the Mdsasechusetts. General Hospital.3 

APPAMTUS AND PIwcEwIP.E& 

-The Hand Dynamometpy. ' It  S ~ e c 2 e y  hand dyoamoeeter, which yields  a ~ 6 ~ 3 -  
ure of  strength of grip, has been modified t o  give, in addition, a eigcal  

a rb i t r a ry   s e t t i ng  can be adjusted  for  mch  indlviduel. 
indicating when strength of grip f a l l8  telos &n arbitrary sett ing.  This  

_^--I- 

. ,  
bunlap, J. W., e t  al .  Tests of the 'AbiXl.tv t o  T akg It," RsSaahtriZton, 

2A preliminary validation  study of the band dynammetc? t 4 s t  end t'ne , 

I: C . t  C M  Division  of  Reasarch,  Report No. 11. Februery 1943. 

constent s t imulus shocker t e s t  wss made early in 15'42, when the t y o  k a k a  
mere administered  to 195 Civilian Pilot  Training  studants ln the  Stan,hi-d 
Testing Program. Results  of the inP6Stigatio:i Ixve been presented tC the  * 
Committee on Selection and Tralnicg of Bircrtrft P i l o t s  Sf M. J. Wantmen i n  
two prcgress reports:  Prsliminarv y2wx-t on the v a l i d i t y  of  the "abil1t;r tC 
take it" tests, May, 1943, and e fl r w o r t  on the =I. iat; Of&hQ "eabil&- Y- - teke-iV testa, Jyly, 1943. Gopios in Committee files. 

%ebb, S., Fineringer, J. E., & Ctnpple, F. C. Manual fqr the Cobb-Pine- 
eint? 
mittee files.) 

er study on t h e   w n i f l c n t i o n  o f  t.,?&?&. October, 1943. (Copy in C m -  

*he descriptions of  appa-atus tin?. ~ I x E & J ? ~ s  are  quoted i n  part f ros  
t!w report  by J. 1. bh?, e t  el., i&&, w i t h  dome teclmlcal rocdiflcatijn8 
suggeatsd by J. D. C d e y ,  m e  of t h e  co-auttlora of tha t  8tuudy. 

:i 
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Tao mill  flash-light,  cella a n  &Lh:::&? t o  th b ~ c k  of the dynamometer. 
These batteries m2ply  the  cumelt  f w  a buaser, e r& I l z h t ,  and an amba 
l i g h t  at tacbed'to  the dial fasa of' tl.8 instrument. A mal1 a t t i c h a n t  on 
t he ' f ece  of the d i a l  mekca it posa!.i.?o t u  vary the  polnt on the  strsngth-of- 

act ivated.  The re la t ions  of th3 )3uz:?r and the two l i g h t s  never vary among 
grip s c d e   a t  which the  bugees,  the r-d l i g h t ,  and the nmber l i g h t  are 

theoselkes,  but  the  thrqe, as a u n i t ,  can be shif ted  to  m y  posit ion on the 
d ia l .  P complete c i r c u i t  is formed through B r ider  which move8 forrerd  with 
tha indicator h m d .  ~ J S ,  i f  t h e  attachment i s  ee t  a t  t , h i r t y   m i t e  on the 
dia l ,  tke  amber light, w i l l  show when the indicator hand shows a gr ip  of 
35-37 kilograms, the red l i g h t  w i l l  come an a t  32-31 kilogram, and the 
buzzer will sound a t  Ulirty  kilogram^. 

PrQCdUre 'b -IQd Dvnm 
a g k d  t3 exert  hie  d m u x n  grip,  f i rs t  w i t h  h i s  preferred hand and  then r i t h  

ometar T e d m  Each a u b j w t  was 

as a base i n  detersluing a set t ing  much the aubject was required to main- 
the csther. Two readL2gs were taken f o r  each hand. These readipgs were used 

tt l ln as long as possible. 'In this determination, two examlimrs (A & B) ? r s d  
t.hc- stendard procedure specified in the lnstnrctione (sea Appendix A ) .  The 
othcr three cxamiaora (C, D, & E) used a mcdlfied procedure.5 

a s  ,5tanderd Proceduu. The exerlner sa t   t he  buaser to  bound a t  60% of 

ing testsd.  The subject 's  task was t o  keep the indicator hand of 
the  etroneer of the two grLps the  subject  exerted  with the hand be- 

the dynamometer ahve t h i s  point  SO that the   mhar   l i gh t  remained 011. He was no t   t o  al low the instr3ment to touch h i s  body a t  any 
time. The red l ight   f lashed  on as B wsrning to   the  subject   that  ha 

, HLS relaxing h i a  grip. The buzrar wao the   a igsal  that t h e   t e a t  r a s  
over for that hand. The exminer rscorded  the total tiare f o r  each 
hand from the starting point uqtil the sound of the  buzaer. A t  
l e a s t  ten minutes  intervened between hands. 

b. Modifled  Procedure. The examiner s e t   t h e  buazer t o  sound a t  60% of 
the averse of the tao grip3 the  subject  exerted  with  the hand being 
tester! .  The ,"rmrr.dl:ro w11 ,nt.'.waioe t'ls eanis. 

Berteures Ana 1 E g d  i n  tho Rand Dmmowter Test. The foliowing measures 
obtained In t h e  h a d  dynamonetsr t e s t  have been analytedx 

a. F i r s t  maaaure of strength of grip, preferred hand ( in  kilograms) 
b. Secand measure of strength of grip,   preferred hand (in kilOgram6) 
c. Length of tlma grip TE8 maintained, preferred hand ( i n  seconds) 
d. Length of time g r ip  naa maintained,  non-preferred hand ( i n  seconda) 

I 

h o  measurea of etrength of gr ip  were recorded for  the non-preferred hand, 
but these have not  been anaiysed in the  present  study. 

. .  

%he change in procedures occurred when the two examiners provided by 

before  replacsaents  could  be thoroughly t r a h d  i n  the  administration o f  the 
the Committee were 'forced, by unforeseen circumstances, t o  leave the project 

testa. 



. 
The Constant  Stlsulus Sh? c k z .  Ths conntant  stimulus shocker used in 

th i s  study  furnishes a paak currcct v& Fag from 0.0 t o  11.0 milliampnres 
when connected w i t h  a IlO-voLt source. i? T h i s  current is secured froa a 
500-volt  transformer and l e  r e c t i f i e d  in a current-control  tube. The ouf- 
put of the  s t imulatoi  is connected to two electrodes,  each of which is  im- 
mersed in a separate beaker of saturated s a l t  solution. The subject cop- 
p le t a s   t he   c i r cu i t  by inserting' two fingers of the m e  hand in the two 
beakers. A sca le  on the  f ront  of  the instrument indicates  the amount of 
current usod. A false rider l a  cerried by the  current-regulating b o b  of 
the  instruuent and in2icates  the m e d .  current used. 

procedure in Adr&iat&r$ap the Constant  Stimulus  ShockgI. The emminer 
told the  cadet the genersl pu?pose of  the t e s t  rud examined his index and 
middle fingars f o r  cuts  and hangnails. If defects were found on these f in-  
&era, others were selbcted. Collodion was ussd if neceaaary to protect  minor 

was asked t o  report  four  stageo  of experience as the examiner turned the knob 
cuts. After b e b g  blindfolded  the cadst  ,was given fur ther   ins tmct ions .  Be 

a t  a slm constant  speedr7 

a. When he f i r s t  f e l t   a n y t h i n g   a t  a l l  (Threshold] 
b, Hhm he f i rs t  f e l t  pain (Painful) 
C. When the shock was "very painful. but he could  stand more (Very 

d.  The terminal point when he called for  the-current to be c u t  off 
Painful) . 

(Terminel) 

I 

&=sores Analuzed on Conatant  Stimulw Sho c u .  Milliampere  rendlnga 
were t a k e n  a t  the following polnte: 

8. 
b, 

d. 

f. 
g. 
h. 

C .  

0. 

I 

Threshold,  preferred hand 

Very painful,  preferred hmd 
Painful,  preferred hand 

Terminal,  preferred hand 
Threshold,  non-preferred hand 
Painful,  om-preferreil hand 
Very p a i n f u l ,  Don-preferred hahd 
Terminal, nm-preferred hend 

Seauence  used in Adrainisterinn Testa. The t e s t s  were administered in 
the  follduing sequence: 

. 

.: 
I. 

%'he nhocker used in the earlier study  furnished a m a s b u m  paak current 
i 

of 9.6 milliamperes. It was o t h a n i e e  similar t o  that described  here.  Speci- 
f l ca t ione   fo r  i t s  construction are found i n  the report by J. ,R. Dunlap e t  dl., 
01). c i t .  

~. 

_ i  

7The examiner was to have practiced  turning  the  current-regulating knob 
a t  t h e  r a t a  of one  complete revolution every 60 seconds. The instruct ions 
indlcated that he should have practiced t h i s  r i t h  n atop ratch until he had 
an error of not  more than 4 seconds. (Inatructions  for  administration of  the 
t c s t  are  presented i n  Appendix 8.)  

I .  
.n 

. 
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b. Strength of grip, non-preferred band 
a. Strength of grip, preferred  hand^ 

id.  Strength of grip,  non-preferred hand 
C. Strength of gr ip ,  preferred hand 

e. T b e  of sustained grip,  preferred hand 
f. C o n a t a n t  s t imulus  shocker,  preferred hand 

. 

h. Time of suetained grip,  nan-preferred hand 
g. Constant s t imulus shocker, non-prefwrd hand 

<~ Steps g and h were reversed - for .   the  first 1U h b j e c t s ,  each of these stepe 

.. &bjects. The subjects mere 592 aadets in the Navpl Fl igh t   P rep ra to ry  

being'  given ten minutes 4 f h r  the correspmdlng  tes t  with the preferred hand,8 

6c,hool a t  Williams College.  Porty-nine recorda wepa r s fec ted   for   the   reasm8 
ludicstud belwr 

' S m a l l  number of cases per ezaminer a0 
Incomplete data 15 
S p a b e d '  wrist or sore f inger  10 
lo e f fo r t  (hand dynamomotar) 2 
Directions  misunderstood 2 

Emninerg. Eight examiners mre,uaed in the  administration of  the 
*Ability-to-Take-I t"Te8t.s a t  Williams College. Reculte for three examiners 
who tes tad a t o t a l  of 20 cadets have not been t reated In  the prescmt m a l -  
ysie. Tile f ive  examiners whoae results ape here a n a l p e d  were a l l  young 
men. Examiners A and B had had previous  experience  in the work OD the 
.Ability-to-Taks-Itm  Teats a t  the U n i ~ e r s i t y  of Rochestm. These exemin.crs 
tes ted  the first 65 cadets for whom complete &nta 8re a v 6 i h b l e .  ISxcuiEere 
A and b l e f t   t h e   t e s t b g  program a t   t h e   a m e  time. Examiner C, 6 por?;autint 
member of the   s ta f f  of the  Massaohusetts General Hospital,  tested 29~s~ibject~s  

I t"  Tests. Examiners D and E al ternated in gi.ving the t e a t s  until the ezd of 
the program. The 543 Qease used in the f i n a l  analysis were d1vidsd.ae follors 
among the  f ive examiners: 

., 

, u n t i l  Examiners D and E took over .the adalnis t ra t ion of the .Ability-tc-Take- 

. 

- 
%e change i n  the sequence of t e s t e  was recornended by .the ExecutSTe 

Subcommittee of t he   Corn i tkc  on Selection and Training of Aircrnft P l l o i s  
to correct  an overeight of t he  Technical Aide, who had proposed a sequence 
which departed from thet used i n  the original inves t iga t im,  
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EXAMINER DIFFEkZtJCES 

e x t d e r s  revealed r s the r   l a rge  dilfercncos. Accordingly anaiyses of var- 
lance were por foned   for  each mezsw-e ofl esch test to 8eo nhather  those 
differences were significmit. Table3 1 m d  2 present  the means f o r  the 
exanhers ,  tho quant i t ies   obkined  in the znalysis of  vp.rlmce, and the P- 
vaSues fo r   , t he  mn-l:jsis of mrriace, 

nalysis of Variwce. A carnal irspection of the means of the various 

level,  except  %hat Ccrz t h e   f i r s t  ce;szrp cf p i p  with  the  preferred hand 
on the hand dyflanoroter t e s t ,  ~ h i e h  r z e  s l & x f f i c m t  a t  the 5% level. It may 
be concludad tha t  t:kore nre reel cliffmeiicao mong exminers for  each of the 
measures on eEch of tha tests. 

A l l  the analye-s cf  mriunce z:to~ P-v,%lues s i p i f i c a n t  beyond thg 1% 

A.pulic&tion gf t-testg. Tables 1 ad 2 a l s o  present  the t-veluas for  

analysis  cf   verimcs.  The t-tests revosi uo significant differences betrrsm 
the ,differences b.&ttrccn ?airs of 5r~rLins~s bcssd on the error term f h m  the 

Exanlners A end 6. Frmhers d and.B a r l  in general   significartly  d. ifferent 
from t5e  other exwehers. The other ezm:nars also show 8 large propx t lon  
o f  sigr i f icant   dif fcreneas among thmselves. 
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Jntercorrelat ions h m n  Measures on the Hand Dvnmometer Te&, Table 7 
presents  intercorrelations among mssurc'3 on the hand  dynamometer test for  
each  examiner separately. The correlat ions bGtWQen first and  second  Pleasures 
of strength of grip reveal no morked exminer  differences,,  ranging from .81 
t p  .71 for the  five  ewmiirers. These figures might t e  ta!cen as indicat ive 
of the degree of r e l i a b i l i t y  of the rceasure when t e a t   a n d , r e t e s t - a r e  sepa- 
rated by a hu-minute  interval,. 

The co r re l a t ime  between time measures on the  preferred and on the urn- 
preferred hand range fron .11 t o  h7.9 

Correlations.betwsen +,he time rctianures ma the  measures o f  strangth of 
gr ip  hover  about sera. 

Jntercorrelat ioae bnm,ng Measures on the  Conshnt St imulus Sho c k c . ,  
Intercorrelat iona amom measures on the  constent  stimulus  shocker are shorn' 
in Table '3 for each e&miner aeparateiy. I t  may be seen' t h a t  a l l  the correls-  
t i o m  are posit ive,  ranging from .15 to .93. Eramination  of  the  table reveals 
no very marked or consistent  exaniner  differences i n  t he . s i ae  of the  correla- 
t ions.  There i s  perhaps acme indicat ion  that   correlet ions between correspond- 
ing measures on the two hands are more uniformly  hlgh f o r  Examinera A and B 
than -for the other emm1ner.s. 

time measureo fo r   r i gh t  and l e f t  hands, reported i n  the  study by J. H. Dunlap 
e t  al., OD. c i t .  

%hese figures may be &mpared  with  correlations of e 5 1  end e69 between 

'4 

, 

I 



A 
B 
C 
D 
E 

A 
B 
C 
D 
E 

A 

C 
B 

D 
E 

A 
B 
C 
D 
E 

A 
B 
c 
D 
E 

A 
.B 

D 
c 
E 

e 8 5  
.91 
-89 
.85 .81 

.lo .06 - .I2 
05 

0 0 0  

.02 

.I9 -.ll 
e03 

-.02 

fibber of w e  for , E m d n e r  A is  44; B, 1 9 ~  C, 28; D, 2211 E, 231 



P 
R 
E 
F 
E 
R 
R 
E 
D 

H 

I( 
A 

D 

N 
0 
B 

P 
R 
E 
F 

R 
. E  

R 
E 
D 

H 
A 
1p 
D 

Threshold 

Painful 

Very 
Painful 

Terminal 

Threshold 

Painful 

Very 
Painfu l  

Terminal 

d 

her - 

B 
C 
D 
E 
A 
B 

C 
D 

A i B E 

A 
B 1 

I 
old 

.?3 

.91 .76 

.% 

.57 

. 49 
' .50 

.49 
-25 

.A6 

.23 

'. d7 
.44 

0 23 
.37 .46 
-25 
.% 

.13 
-15 

- - - - 

2dL 
.53 
.53 .39 
.35 

.83 

.29 

.% 

.69 

.63 
-6 5 
.SO 
~.?37 
.69 
.69 
.n 
72 

.% 

.67 

.61 

.53 

e64 .46 
58 

.34 
-42 - - - - - 

f u l  .%I 
51 

.33 

.22 .25 

.74 

.m 
-64 
.65 
.62 
.32 
P 34 
.83 

- 

.75 .73 .79 

.30 

.85 

.68 

.6 5 

.68 

.% ~- 

.51 .27 

.35 
-91 
.93 .76 
.s5 
.87 

- - - - 

.6f, 2.11 3.61 5.15 .67  2.15 3-50 

.5S 2.39 3.61 4.91 -58 2.52 3.51 
7.60 1.40 4.m 6.29 

1.41 4.42 6.16  9.31 1.46 4-09 5.64 
1.33 3.55 5.93 

1.91 4.97 6.64 9.00 1.97 4.90 6.0 
-15 1.15 1.54 1.90 .17 e93 1.33 
e l 2  1-24 1.0 1.76 .lo 1.a 1.46 

Term- 

.w 

.A5 .36 

.1R 

.20 .!% 

.n 

.57 

.51 

.47 

.73 .7a .79 

.59 

.69 
'33 
.R3 .92 .79 
.SO 
.55 
-17 .56 
16 
.M 
,735 
.91 
70 
.54 
.69 .90 

. e 9 1  .90 
.63 
.31 - - - 
4-91 
1.50 
7.90 
7.38 

1.60 
7.87 

1.65 
C) .35 1.a l.7l 2.10 .a 1.5L 1.96 2.26 _ _  .28 1.55 L82 1.89 ' 0 2 9  1026 1.n 1.76 4 .28 1.3 1.38 1.60 .32 1.22 1.37 1.57 

*hnber of came for Eraminer A is,&; E, 19) C, 28; D, 221; E, 231 
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a t ten t ion  toward the  mid-correlation ia  each  group of fim. Five of  these 
A rough indication of t reads in the data may be obtained by di rec t ing  

correlat ions are -50 or higherr 

a. Terminal (preferred) and  TernLnsl  (non-prefsrred)10 
b.  Terminal  (preferred) and Very Painful  (preferred) 
c. Terminal (non-preferred)  and Very Painful  (non- 
d. Very Painful  (preferred)  ind  PainPdl  (preferred preferred) 
0.  Very Painful (non-preferred)  and'painfug  (non-preferred) 

The tendency may be noted  for  the  higher  correlatioi~s tu occur behen COT- 
responding  measures on the two hands  and betmeen adjacent raeaaqres on, the 
aame hand. Correlations  of  f ireshold aeasures with ot'ier measures te2d t o  

~. be the lomest i n  the table. 

Correlations  Bebeen t$e h o  Testg. Correlations between the two hs t s  
are  mesented for  each examiner separately i n  Table 9. They range from -.63 
to ' . k g .  The  general tendency is  fbr the correlations to i.luctua&  atct!t z e m .  
There 1s no evidence of consistent examiner differences or, of any convistaat 
re la t ionship between the two tests. 

DISCUSSION OF EXAMINER DIFFERENCES 

vealed marked differences among the scores  obtained bp subjects tested by 
d i f f e ren t  examinare. Consideration  of  possible  explanations  of  these  differ- 
ences wlll be divided into three aeotions: those applying to both t e s t a ,  
those spec i f ic  to the hand dynamometer t e s t ,  and those  specifia to the con- 
stant etlmulus  ehocker. 

Framination of the data on the two RAbility-to-Tcke-It* Teats haa re- 

Faotors Auulicable t o  Both Tee9.  The followling factor,s may be con- 
sidered  npplicable  to  both  teats:  

a. DiSCUSSiQn Among Sublecte. Whlle a l l  subjects  +ere  told  not to 
discuss the t e s t s  aith other  cadets, this FDstruction may not have 
been al together  auccestsful. If such d i s C U 8 E i O n  among mbjec t s  , 

occurred, i t  might have resultkd i n  8,wtsmatic  change$ over B 

period of time. Such change8 mighfshari up in differencos among 

tes ted by Ekminer C, and thoae test& by haminere D and E. There 
three groups.of m b j k t a :  thnse tes ted by Exominwe I rad B, those 

wns prac t ica l ly  no tamporal ovsrlap in the  testing  of  these tilpee 
groups ( the  only exception being that Examiner D teated his first 
four  subjects T h i b  Eraminer c Tas still testing). .It all1 bc noted 

Exnminers C , . D ,  and E. On the constant  etlmulus  shocker the scores 
that on most meamrree Examiners A. and B obtained lower scores tllan 

obtained by examher C were all significantly  higher than those ob- 

hands  range from .79 to .92. In the study by J. W. Dunlap, correlatioub of 
%orrelations between terminal rmxures on.prefersed and  non-profe=red 

.54 and .79 were reported  bebeen  terminal measures on r i g h t  and l e f t  hends. 
, .  

I 
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T U L E  10 

DIFFERENCES IN G U A L J T P  OF CADETS TESTED BY DIFFERENT 
ExAldINF&S AS EVIDENCED BY NAVY SELECTION TESTS 

Navy Selection 
Teat 

Fl lbht  Aptitude 
Rating 

Variance  Variance 
within . betreen 
paminere Examiners value oalue 

-P- . P- 
. .  

1.26 l.% 1.56 Slga i f -  
not 

lcant 

Not 

i c m t  
217.46 102.1'7 0047 Sirnil-  

- ,  

. .  

. " 



. 

.. , 

Examiner A 5j.80 
Examiner B 

. Examiner C 
53 + 7L 

Examiner D 
S.3 58 

.52.% 
Examher E 5L * 83 

Thus- i t  hardly seeam that this dkffereulce in procedure8  could 
accodnt for  the  large  differences  observed in the time meamreg. 

b. Variations 
- s ib le  t h a t  examiners may have s t a r t e d  the  stop watch a t  different  

points in test ing  s t rength of grip. The instruct ions are not 
specif ic  on t h i s  point. 

. I t  appears we- 

C. p . The instruction8 
for the sequence of tes ts   required  tbat l four  measurea of strength 
of grip be obtained,  alternating  betreen  preferred and nm-proferred 
hands, and that the f i r a t  me:mure of strength of gr ip  t h e n  be o b  
tained on the  preferred hand, It was r e c o g n i z d ' t h a t  t h i s  proce- 
dure nas not ideal, as the  subject was undoubtadly fatigued at  the 
time. The canpromise appeared t o  be necessary in order to f i t  the 
test l n t a ' t h e  time l imi t s  of the total t e s t ing  program. The m- 
iners were amre   o f  the  d i f f icu l ty ,  however, and it i s  posslbla that 
Borne e-iners  allowed a longer rest   per iod than others.  Difference8 

instrument might a l s o  be factors .  
in the speed w i t h  which they computed the   se t t ing  and adjusted the 

Further  differences were a l s o  undoubtedly  present In the  time intar- 
val between the  time measure on the  preferred hand and that on the 
non-preferred hand. The or ig ina l  manual of procedures  for t h e  study 
a t  Williema College  provided that the time measure with the preferred 
hand was t o  be followed by the t es t ing  of t h e  preferred hand on the 

measure on the  non-preferred hand. The instructions  required a ten- 
in ofder ky the  time measure on the non-preferred hand and the shocker 

between the first and second dynamometar measures. Shortly after the 
minute  r e s t   be t r een   t he   f i r e t  and  second  shocker measurea and a l s o  

t e s t ing  program was under way, hovever, it m a  recognimd that the 
conditions of examination in the earlier etudy would be more closely 
approximated by the sequence outlined on pages 3-4. The i n v e a t i p -  

B, and C had completed their t e s t ing  and after Examiner D had teated 
t o r s  were requested  to change t o  this procedure after Eraminers A, 

8 subjects and Examine.. E had tested U. As a consequence, the inter- 
ml between t h e   f i r s t   t h e  Iceamre and the second t h e  meamre was 
mveral minutes  shoiter  far  the  aubdects  tested by Examiners A, B, 
and C than i t  was fo r  a large majority of the  subjects  teated by 
Examiners D and E. 

, conatant  stlmulus  shocker and that this  i n  turn was ta be followed 



I 
Factore  Specific to the  Constant  Stimulus  Shocker Teat. 

a. &waratus  Phctuationg,  Systometic  apparatus  fluctuations  owr a 
period of time  might stow up i n  differences- among the  three groups 

had been takm i n  the  construction of the  instrument,  houever, t o  
of sukjects mtlntioned above ( A  & E, C, D & E). Special  precautions 

insure t h s t  current  output would remain C O n B k I I t ,  

b,  Mechmics af Administration.  'It rill be  recal led  that   the  examiner 
was to   pract ice   turning  the knob a t  the   r a t e  of one revolution per 
minute u n t i l  h e  had an er ror  of not more than  four seconds. Any 
marked differences i n  rate or i n  the smoothness with which the knob 
was turned  might  seriously  affect   the  results.  No evidence is avai l -  
able on t h i s  point. It i s  a lso  possible that eraminers  differed i n  
t he i r   t ocb iques  of noting and recording  readings of Threshold,  Pafn- 
ful, and Very Peinful. 

~ 

,. 

V>.LIDATION 

The marked differences among the five examiners who administered  the 
"Ability-to-Take--it"  Tests  to  the milliams College  cadets mhde it inadvisable 
t o  combine the d a b  f o r  the  different   exminors  i n  correlat ing  the  resul ts  
wi th  success i~ f l ight   t ra ining.   Since  three of the examiners each tes ted  
+AO small H number o f  mses   to   jus t i fy   va l ids t ion ,  the present analysis i s  
r e s t r i c t ed   t o  tilose c a e s   t e s t e d . b y  Exami:icrs D and E. Results fm each 
e x d n e r  are treated  separately.  

Jietm-e of Criterion Dak 
United States Navy %adz two examinations  of  the  training  records  of  the ca- 

. The Sur-eeu of  Medicine  and Surgem of the . 

nets. A t  the   t ine  of  the  earlier-examination  (Deceohr, l7L4), no cadets 
had completed intermedi6te t r a i n i n g  and there were indicat ions  that  many 
hed not  entered primufy  trainir.g. I t  m s  reasonably  certain, hOReVer, t h a t  
all -subjects had passed through  the FTS stage of training.= A preliminary. 
anel;rsis was medo, t>erefora,  i n  ahich  only  the  records  through WTS were 
considered,  i .e.,   sutjects who were eliminated i n  e i t he r  Naval Flight PI-e- 
paratory School or NTS were t reated R S  "fa i le ra , "   whi le   a l l   o thers  were 
treated  as  passers.  Table ll snows the nmber of passers  and  the  frequency 
of elimination  for oach reason, for each omoicer. 

A second search f o r  c r i te r ion  data i n  June, 19L5, revealed that many 
cadets had s t i l l  not completed intermediate  treining. I t  seemed desirable,  
however, t o  use dl data  then  a-railable in a fur ther  check on the   va l id i ty  

sioningr Naval Flight  Prepwetol'y  School, K'l'S Plight   Training,   Pref l ight  
School,  Primary  Tre icit?g, end Intermediate Treining. 

' uNaral f l ight   ' t ra ining  includes the following  stages  prior to cammis- 

c 
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TABLE 11 

FB,WJJWCY OF PASSERS AND OF ELIMINATIONS 
FOB EaCH W A S O N  INDICATED 

Eliminations 
throuafi m8 

. .  
Eliminntlonp ~~ 

F l i g h t  failure 19 13 
Ground ~chool  training (academic) 10, 26 
Enforced withdrawal (July, 1944) 0 0 
Voluntary withdrawal (July, l9U) 0 0 
Dropped a t  m request , 7 4 
Disciplinary  (including Marriage) 5 3 
Peychologically  unsuited 1 
Not off icer mtarial 

1 ,  
0 0 

Not physicallx qualified on 
routine physical examination 1 0 

Physical  training 0 0 
Killed in crash 0 0 
Other reasons, including 
deatn not from craeh 3 3 

heason- unborn * A  - 0 

T o t a l  Ellmlnationq 46 50 
. 

Paesera (including  those s t i l l  
in training) x% m 

TOTAL 220 223 
'. 

' A l l  Eliminations 
t h o u &  June. 194fj 

Ezaa.p 

39 u 31 

17 
35 
11 

14 
3 4 

11 

1 
5 3 

1 
0 1 

2 1 
1 0 
0 1' 

4 4 
0 - '1 

100 1OL 
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Of the  tests.   Table  U'includes a tabulation of the  frequency of elimlna- 
t ion for each  reason i n  t h i s  second analyeis.l3 

for  the  analysis  using a l l  data  available i n  June, 1915. 
Results will be presented f i r s t  f o r  the  analysis  through WTS and  then 

sen ts   b iaer ia l   coef f ic ien ts  of correlation between performance  through WTS. 
training and each of the  measures on the hand  dg-namometgr,  The tab le   a l so  

and uon-preferred  hands.u 
s'loas data   for  a score obtained by summing the  time  measures for   preferred 

Correlations with Success jn F l i g h t  Traininc Throurrh m. Table 12 pre- 

. 
The kioer ia l   coeff ic ients  of correlat ion  range  f roi .05 to .24. No 

cumpletely  adequate  uethod of evaluat ing  the  s ta t is t ical   s ignif icance  of  
the biseriala is  available.15 I t  i s  possible, hOBeVer, to use the formula 

'bia = ( % - 9) 
dir 

'%tree items i n  Table 11 require  explanation: "enforced 
"voluntary  withdralra1,"~and  "dropped a t  o m  request." I n  July,  194, rrc- 
ords OC a l l  cadets i n  preflight  school were examined by the U. So Navy t o  
determine which cadets should be eliminated i n  a r e s t r i c t ion  of  the t ra in-  
ing  pr'gran. pt tent ion a e s  given to  infornation on most aspects of perform- 
ance ordmarily  leading  to  el imination. Some weight was also  given  the 
f l igh t   ap t i tude   ra t ins   der ived  from the Nerj selection  battery.  Cadets  with- 
drawn a t  the  time o f  t @ i s  "deselection"  progran were referred  to  as enforced 
aithdrauals. Such cadets were giver! the  privilege of r e e n t e r i n g   f l i g h t  

trainlnK by June, 19L5, a r e  l i s t e d  i n  Table 11 a s  "passers,. or, if they have 
trainins when the training program was l a t e r  expanded. Those who re-entered 

alreauy been fina1l.y  eLiminated, are l i s t e d  under a specific  reason  for elim- 
ination. The 2.3 cases   l i s ted  a a  "enfwced withclrawala" in  Table 11 are those 
who ?ad not  re-entererl   f l ight  training by June, 1945. 

portunity t o  withdraw uol.untarily  pith  the privilege of r e e n t e r i n g   f l i g h t  
A t  the time of the  deseledticn progrm. other  cadets were Given-ao op- 

training when quotes were increased.  Cedets who availed  themselves of t h i s  
privilege b u t  who had still not.re-enterid f l i g h t  training in June, 1945, 
a r e   l i s t e d  a a  voluntary witidranale. Them  cadets are to be dL¶tirjgIlished 
From h o s e  &-ODD 
f ined  to   the  reatr ic t ion 'of   the  tzainlng prozram i n  July, 19.U. Cadets may 

ed a t  own request. T h i s  reason  fur  elimination i S  n o t  con- 

a,;k t o  be dropped a t  any atage of  f l ight  trhining.,   but  cadets aho a r e  dropped 
are   o rd inar i ly   no t  dlowad to   re -en ter   f l igh t   t ra in ing  a t  a l a t e r  date, 

%t mas  recommended i n  t i ie  or. igilal   report  (3 .  W. Dunlap, e t  al., so - tit.) that  the  avelage of two t,r.ials with  the  preferred hand 're used, Tiie 
present  procedure was adopted, however, as ap7roximP-ting more c1osely  the 
conditions of the cr2g:lnd study, 

of pnztiaulL1r iutt?r~,st .  t!;ey ,could Le ; < ~ * E  e,?cuwt.ely deterwined by the t - t w r ; ,  
I5If the Yimificancss of diffwanccs behaen neesera and f a i l e r s  were 

I, I 

1 .. 

I 
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TABLE 12 

VALIDATION DATA, HAND DYNBJIOMETER WWJUR.ES? 
(Eliminations *rough IiTS) 

Grip, First 

ferred Hand 

Grip, Second 

,._, Ideasure, Pre- 

*. 
, :teesure, Pre- 
i- ferred Band 

. Time, 
, .  Preferred 

?and 

%' Time, Nm- 
,? preferred . .  Hand 

D 
B " 

n 
t 

D 
E 

D 
E 

!!E 

54.26 
55.43 

54.64 
52.95 

50.90 
47.36 

49 19 
54  * srj 

105.66 
36.55 

3 
51.22 
54.55 

50.02 
53.70 

4s.w 
45 .w 

49.37 
45.98 

97.78 
91.00 

(2 mea surea) 
=~ 

7.26 
7.02 

7.32 
6.58 

15-30 
17.U 

16.39 
16  e81 

27.57 29.39 

.a .08 

.09 .08 

.18 .ll 

.16 .ll 
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as an approrimation.16 As t h i s  approrlmation is  rough, i t  is  advisable - 
t ha t  only  correlations  greater thm three  times  the standard e r ro r  of a bi- 
s e r i a l  of .oO be considered  significant. According to this c r i t e r ion  the 
minimum value to be'cmsidered  for Exasliner D is  .29; for  Examiner E, .28. 
None of the  obtained  coefficienta  quite reachas t h i s  level. The  two highest 
b i ser i s l   cor re la t ions   a re   for   s t rength   o f  grip on the hand dynamometer, a 
measure which was n o t  dasignated  a8 a t e s t  of "ability-to-taks-it..  These 

qui te  low correlat ions (.03 for both f i r s t  and second  measures  of s t rength 
two correlat ions  are  for Examiner D. On the same measure Examiner E shows 

of grip).  Tfle correlat ions for the summed time score8 are .l6 f o r  Examiner 
D and .11 f o r  Examiner E. 

Table  13-presents similar information for  the  constant  stimulus  shocker 
test.  Information is  ipcluded  for a score obtained by adding  the  terminal 

13 range from -.04 t o  .1S. No correlat ions approech eignificance.  Further- 
scorea for  preferred and non-preferred handa.17 Tha coeff ic ients  ln Table 

more, t h e  f a c t  that a l l  but  two correlat ions are posit ive is  not  important 
because a l l  measures a m  fa i r ly   highly  intercorrelated.  The biserial ems- 

Examiner E. 
l a t i ons - fo r   t he  summed terminal scores a r e  .15 f o r  m i n e r  D and .04 for 

the sumned scores f o r  each t e s t .  These multiple  correlations were only .23 
for  Examiner D and .12 f o r  Examiner E. 

Multiple  correlations were computed separately f o r  each examiner, using 

Correlations with Success In Plight  Traininn t o  June. 194.  Table I& 

all eliminations  recorded in June, 1945, being t reated a8   f a i l e r s .  This 
presents biserial cmff i c i en t s   o f  correlation for  the hand dynamometer t e s t ,  

table  includes  three  additional  scores  not  analyzed  earlier in the repgrt ,  
namely, two measures o f  strength of gr ip  with the nun-preferred b n d ,  and a 
gcore  btained by adding four measures  of strength  of  grip,  two with  each 
hand.18 I n  general,  the  Coefficients do not   d i f fe r   g rea t ly  from those  pre- 
sented in Table 12, although those f o r  F-iner E tend  to  increase somewhat. 
With t h i s  division of passers and fa i le rs ,   coef f ic ien ts  of :25 are   th ree  
s t m d a r d  errors above zero for both  examiners. None of  t he  coeff ic ients  in 
t h e  table a t t a i n s  significance according  to this t e s t .  The correlat ion f3r 
the summed g r i p  score is .21 f o r  each  examiner. The correlation f o r  the . 
s w e d  time score is .Zl for  Examiner D and .U for Examlner E. 

the  correlation  coefficient.  u., 1914, 1c1. %oper, H .  E. On the pebble error of  .the b l s e r i a l  expression lor 

17The or ig ina l   repor t  (J. 8 .  p m l a p ,   e t  al., 03. c i t . )  recornended take 

ing the average  of  four terminal scores, two for each hand. Time l imi ta t ions  
made it impossible to extend the t ea t ing   t o  obtala addi t ional  messures. 

, ~ .  . ,  

'8It m a  not  possible to include  theee scores in the  earlier  treatment 
of ereminer  differences  because  origins1 data on the non-preferred hand were 
not   aval lable  f o r  the f i r s t  subjects  tested.  
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m mam- 
5 

D 
E 

1.41 
1.90 

D 4.48 
E 5 -01 

D 6.P 
E 6.66 

B 
D 8 . 0  

8.02 

D 1.66 
E 1.97 

D 
E 

5.75 
6-46 

D 8-00 
E 7.91 

9 
1.40 
1.92 

4.14 
4.82 

5 .% 
6.% 

7.89 
7.97 

1.46 
1.97 

3.97 
4.n  

5 . 0  
6.29 I 

7.43 
7.78 

15 e 3 2  

15.74 

hrsa 
.a, 
.a 

1.55 
1.32 

1.82 
1.39 

1.89 
1.60 

.a .32 
1,n 
1.P 

1.9 
1.37 

1.s 
1.57 

3.46 
3.01 

3.& 
.m -.a4 
.u .a 

I .l6 .02 
.m 
-.01 

.07 .W 

.I2 

.07 

'.18 .cH 
.18 .ob 
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Grip, l?irst 
Measure, Pre- 
ferred 3and 

Grip, SQCOnd 
Measure, ?re- 
ferred Hand 

Grip, First 
Measure, Mon- 
preferred Hand 

Grip, Second 
Measure, Nan- 
preferrGd Hand 

Time, 
Preferred 
Hand 

Time, Mon- 
preferred 
aand 

gmow, SCORE 
Grip ' 

( 4  measures) 

s v m  SCOQ 
T h e  
(2 measures) 

* Rumber of cases 
Passers: 
Failers: 
Total: 

Tdf',LE u. 
VUIDAZTON MTA, HARD DkNAMOWTIB M I U S U w  

( A l l  Elininat1or.s ta June, 1945) 

iner 
Exam- 

D 
E 

D 
E. 

D 
E 

D 
E 

D 
E 

D 
E 

D 
E 

D 
E 

!e 

56 .os 
5L.69 

53 51 
55.w 

50.36 
52.76 

L9.23 
51.93 

49-25 
52.94 

55 .3Q 
49. u+ 

20'3.24 
216.22 

10Y .a 
91 .GO 

- Mf 

52.37 
54.31 

50.93 
53 27 

49.37 
50.62 

17 4 0  
49.n 

47-30 
13.98 

47.70 
51.63 

179.57 
207.91 

97.93 
91.69 

p_ % o h 1  

7.26 
7.02 

6.55 
7.32 

7.12 
7.09 

6.Q 
6.75 

15.30 
17.U 

16  .a9 
16 81 

26.31 
26.82 

27.57 
29.39 

- 'his 

.20 

.16 

0 2 2  .20 

.18 - 19 

.16 

.a 

-23 
.19 

~ 

.u 

.os ' I  

.a 

.a 

0 21 
mu 



Table 15 pregents similar information  for the conetant  stimulus ohoeker. 
In t h i s  table  the coeff ic ients  are uniformly low. The coeff ic ients   for   tho 
mimed tarminal scores are  .06 f o r  Praminer D and .OS for  Exminer E. 

s ~ ~ i s l  Analyeii of FliEht Failures. usinn sll A v a u b l e  Pa@ 
' been auggeeted that the measurea of  nability-to-take-ltn  might  not Im ex- 

. It ha0 
1 

pected t o  predict  all the causes of  elimination f r o m  f l igh t   t ra in ing .  Annil- 
p e s  of  variance rere performed for each  measure,  therefore, in which f l i g h t  
f a i l e r s  were dlstihguished from those  eliminated  for  other reasons, and from 
pa asere. 

the 16 irnelyses are s igni t ican t  a t  the !j$ level ,  and one a t  the 1% 10~1. 
Results for  the !mnd  dynamometer meaaures appecr i n  Table 16. S e m  of 

Inspection of the ~ioan values, however, reveals khat r e s u l t s  are not  consis- 
tent ,  end fur ther  that a la P-value  can seldom be a t t r ibu ted  to the infer- 
i o r i t y  of flight failers. On the summed time  mores, for example, the mean 
value   for   f l igh t  fni lers  testad by Examiner D'ls below Ulat  for paSSer6, 
but   s l ight ly  above that for   o ther   fa l le rs .  The f l i g h t   f a l l e r s   t e s t e d  by 
h i n e r  I: scored aomeuhat higher than  the' gassers, and other   fa i lers   scored 

measures.. On the a u d  gr ip  scores   the  f l ight  fallers teated by both exam- 
considerably lower. Similar inconsistencies are also,seen in the single tine 

h& that between passers end a l l  f a i l e r s .  The  same s i tuat ion i s  found in 
seven  of the eight  analyses of a ingle   gr ip  measurea. I n  the  eighth analysie 
the   other   fa i lere   more somewhat higher t h a n  f l i g h t  fa l lers ,   but   the   chief  
difference i s  s t i l l  between passers and a l l  f a i l e r s .  

. .  inere scored  sl ightly below other   fa i le ra ,   bu t  t h i s  difference mas much l e e s  

Results of t3e  analyses   of ,var iance  for  the constant  stimulue shocker 
,~. \ 

measurea appear in Table 17. None of the 18 analyses is s i g n i f i c a n t   a t  the 
55 level ,  and there  i s  no consistency 1n.the re lat ive  posi t ions of the three 

, .  groupe. 

The results indicate  that a fur ther   analysis  of f l i g h t   f a i l e r s   a s  a 
separate s o u ?  R O U ~ ~  not be profi table  on e i the r   t e s t .  

; 

Discussion. The validation study  revealed no b i se r i a l   coe f f i c i en t s  of 
correlation more than three  standard errors above a coeff ic ient  of ser0. 
The MalySeE of variance cbmparing meens of paesers, means of f l i g h t   f a l l e r s ,  
w d  mean8 of "other failersn showed few s i g i f l c a n t  P-valuee end revealed 
that the flight f a i l e r s  were not uniformly lower than other   fa i le ra  or wee- 

! '  

. ,  ere. 
? ,  I 

The biserials  for  the  constant  st imulus  shocker  ( imluding sll elhim- 
%ions t o  June; 1915) are uniformly very lm and sometimes negative. The bi- 
serials for the hand dynamometer measurea a re   pos i t i ve  m d  s l igh t ly  kigher, 
althouKh  not  significantly EO. The general agreement id magnitude and in 

I direction  of  the  coefficients  for  both examiners for the aummed grip moas- . ,  ure end the summed time measure, as w e l l  as tb evidence from the  analyses 
of  variance, may suggest that the hand dynamometer test is tapping some as- 
pects of behavior which are re lated  to   mcceas in f l ight   t ra ining.  The 

I 
, 
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TABLE 15 

VALIDATION DATA, CONSTANT STIMULUS SHOCKER MEaSURE8. 
( A l l  Ellmination6 to June, 1945) - 

D 1.41 1.W .28 -.Ol 
E 1.92 1.S $28 .08 Threshold, 

Preferred 
Hand 

Painful, 
Preferred 
Hand 

Very Painful, 
Preferred 
Hand 

Terminal, 
Preferred 
Hand 

Threshold, 
Non-preferred 
Htnd , 

P a i n f u l ,  
Non-preferred 
HU3 

Very Painful, 
Non-preferred 
Hand 

Terminal, 
Ron-preferred 
Hmd 

SUlVoLED SCORE 
Terminal 
(2  measures) 

D 4.35 L .LR 1.55 
E 5.06 4.57 1.32 .09 -e05 

D 
E 

6.01 
6.72 

1.92 
a.39 

-,31 
.08 

D 
E 

3.32 
8.U 

3.30 
7.34. 

l”89 
1.60 

* 01 
.u 

D 
E 

1.4.4 
l.% 

1.47 
1.9s 

.28 
-32 

-“@El -.02 
D 
E 

&.OS 
4.91 

4-11 
4.67 

1.27 
1.22 

E 
E 6 e 5 0  

5 . 7 2  
6.32 
5 064 1.51 

1.37 
.03 
.oa 

D 
E 

9.01 
7.93 

7.72 
7.52 

1; 76 
1.57 

.PO 
0 DL 

D 
- E  

16 -33 
16.07 

16.02 
15.65 -08 

Slumber of  cams 
Passers:’ D 120; E = 124 
Failers: D = 100; E = 1JL 
TOM, n EO; B = 225 
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l 

present data ,  honever, do not   indicate   that   the  measures i n  their present 
form would increase th? effectiveness o f  es tabl ished  tes t   bat ter ies .  

SlJ7JJi.Y 

ences in scores  obtained by five eWirars in the  administration of two 
t e s t s  of  nab1llty~t.o-take-it.' The anelysia was uudertaken  before cornpar- 

-6s known that procedures were n o t  completely  uniform  throughout the t e s t .  
ing the  scores w i t h  records of performance i n  flight  training,  because it 

sible   explanat ians   are  Offered, including  variations in examining  procedures, 
The results indicate strikinG di f f s rencee ,   for  which a numher of poa- 

changes i n  the sequence of tests,   apparatus  f luctuations,   personality dif-  
fcrences amoh? the  examiners, changes due to discussion among the  cadets, 
and variat ions in the   qual i ty  of cadeto. 

The first part of this r e p o r t  is cmcerned  with an analysis of differ-  

No e f f o r t  i s  mede i n  t h i s  r e m r t  t o  estimate  with any finality the rel-  
s t i v e  importance  of  the  various  factoro  suggested,  since t h e  study was not 
deslmed t o  furnish sr:,dswer t o  such a question. I t  i s  of i n t e r e s t  that 

icus individuals concerned were all well aware of the need for standardized. 
the  difficulties  encountered in the  present Study arose even though the m- 

ccnditions. 

assuring that testing  conditions and  sp.=ratus are completely  standardized 
The findings serve to re-emphasiae the w e l l  recognized  importance of 

and examihers  thoroughly  trained. Such asaarance i s  espekially necessary 
before extensive  validation studies arc undertaken. ! 

The second part of t h i s  report i s  concerned  with the validation of the 
"ebillty-to-take-it"  tests.  Validation mas done separably f o r  the two ex- 
aminers with the  greatest  number s f  casea by correlet ing measures on the 
t e s t s  w i t h  success   in   f l igh t  trahlning through HTS,  and for  all data avail- 
alde to June, 1945. I n   a d a t i o n ,  a spoeial analysis  waa done of f l i g h t  
failure.9,  because it was suggested  that  the measures of  nahillty-to-take-. 
it" might not be expected t o , p r e d i c t  all the  causes of elimination from 
flight training. There i s  a suggestion that the "Hand Dynamometer" test I s  

ing. The senera1 conclusion may t e  made that the "abi l i ty- to- take- i tn   tes ts  
tapping sode espects of behavior whlch are re la ted  to success ln f l i g h t  trdn- 

could not   predict  t h e  c r i t e r i a  smploysC. 

. 

i 



APPENDIX A 

INSTM.ICTIONS FOR AWINISTKATION OF THE 
HAND UPNAMOUETER TEST 

. 



Say: This is a hand dynamometer for the measurement of s t rength  of ,gr ip .  
We are interested i n  seeing just how strong your g r ip  i s  as compared 
w i t h  your  fellow man. Two t r i a l s  for each hand is all t ha t  is re? 
quired. 

Keep the instrument away from yojur body. Adjust  the handle t he  
point where you f e e l  you can give your bes t  performance.  Squeeze ae 
hard as you can f o r  a moaent before  relaling. 

(Examiner demonstrated by adjust ing  handle   to  his best  posit ion,  
places some magnesium carbonate on his hand so t ha t  the i n s t r u -  
ment does  not  slip;  places dynamometer about six inches frm 
body - f i r m  sl ightly  bent  with elbow also about six inches from 
body. squeezes  momentarily  about as hard a s  he can.) 

Say: You see how it i a  done. Row you t r y  it. 

(Rube chalk on subject ' s  hands  and Bees that he assumes correct  
position.) 

Say: Measurements of the  strength  of g r i p  of both hands are  required.  Are 
there any questions? Are you r i g h t  halded or l e f t  handed? 

( F i r s t  t e s t  with  preferred hand.) 

Says 1. The r i g h t  hand f i r s t  please....... 
2. The l e f t  hand ....... 
3. Right hand....... 
4. Lef t  hand....... 

(Mqasurements o f  m a K i m u a  grip  are  recorded  for  both r i g h t  and 
l e f t  hands as w e l l  as the  reading  of  grip  set.) 

Say: We are   a l so   in te res ted  i n  seeing how long you can hold  the  dynmometer 
above a certain point. I am going t o  place  the  indicator e t  that point. 

(Indicetor i s  placed a t  60 per cent  of mxlmum p i p  - Tor each 
hand, respectively.) 

Say: You ere to squeeze the handle until the amber l i g h t s  up. Do not sq11eez.c 
' t o o  :hard, for you j u s t  waste  your  strength. Keep the  amber l i g h t  glo7:- 
ing as long as you can. When your g r ip  weakens, the  red U&t w i l l  go on. The red  1ig:lt is  a warning signal;  therefore, increase your gr ip  
so that the amher l i g h t  i s  again on. Khen the  red  l ight  goes on, f i g h t  
a8 long as  you can to keep your grip from ge t t ing  weaker. The buezer 
eounding a f t e r  the red   l igh t  is the end of the  teat .  Keep the dynamm- 
e b r  a m y  from your body. Eat&  the  l ights.  Try to  keep  your grip e8 
steady  as possible. Any questions'? When I say go, start....... 
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( T i m  i s  called off e t  five aecond intervals. At f i n i a h  of 
k a t ,  btal tiam and grip set are recorded.) 

Say: After a ten mlnute rest ,  the enduranqe of your other hand rill be ! '  

t e  atad. 
- (Aftar ten minutea, proceed almihrly with untsstad-hand. Tho 

ahoak test I s  adminlstered betwan the fntigue t e s t s  for MOh 
hand.) 
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APPENDIX B 
i 

INSTRUCTIONS FOR ADMINISTRATION OF 
CONSTANT STItUWS SHOCKTB 

Say: l e  wish t o  determine how much pain you can stand in terms of e l e c t r i c  
d o c k .  You rill place two fingers in the aalt solution after which 
we will gradud.ly increase  the amount of   e lec t r ic  shock. When you 
first plt~ce  your  f ingers  in t h e  solhtion, there will be no sensation 
of shock or p a i n  since the  curront w i l l  be cut   off .  As the  current 
is  increased, you sill be asked to answer a se r i e s  of four  questions 
regarding your sensations. This t e s t  rill gradually  increase  in pain- 
fu lness   un t i l  you cannot bear it, unless you hem a l o t  of "gutsan 
R h a t  re want t o  see i s  whether or not  you can "take it." Remember 
tiiat, s l though  the  tes t  rill become very  painful, it rill not   hur t  you 
permanently. K e a  I see y0rr;- right hand. 

(Examiner careful ly  ermines t h e   i n d e x p d  middle f ingers  for  cuts 
or hmgneils. If none i s  a p F r e n t ,   k e r s e   t h e   f i n g e r s   i n   t h e  .. 
salt solution: If cuts  ar h a n ~ a i l s   a r e  apparent, seleot two 
fingers f r e e  from these  imperfections. Have the  ass is tant   bl ind-  
fold  the  subject.) 

.. 

Seyl I nunt you t o  t e l l  me four things-first, when  you f e e l  any  sensation 
a t  a l l ;  second, when the  sensation becomes painful-by painful, I menn 
whatever you consider ?sinful; third,  I a n n t  you t o  tall me where the 
sensation beccmes very  painful b u t  where you think you could  stand some 
more if you  had tol .and  fourth,  you a r e   t o  repopt where you can no long- 
e r  take It. Then I will immediately c u t  off  the  current. Do not  tab 
your hand o u t  of Fne so lu t ion  u n t i l  I t e l l  YOU t o  do 6g. Row I am going 
to  start the  tes t .  

(Examiner turns  thg  rheostat   control a t  the   ra te  of  one  complete . 
revolution  every 60 seconds. !le should heve practiced this with 
a atop watch u n t i l  he 'has c11 error of not more than L seconds.) 

.. 

Say: Please tall me when  you f i r s t   f e e l  sensation. . 

(No more cements should  be  rsade.unti1  the  student  reports  sensa- 
tion. If he reports  sensation below 5 on the  scale,   stop  the 

Select  another  f inger of the Sam hand and r e a t a r t  the test. 
t e s t .  I t  mems t i e r e  is a minute cut  on one of the  fingers. 

, Phen sensation i s  reportkd a t  Q scele  value of 5 or more, record 
this  value.) i 

Say1 Am I am going on and you Pe?,ort w'lere it is  pa in fu l .  

(No coments  unti l   t3e  student  reports  paiu.  Then record d i a l  
reading.) 

I ,  

, 



&y: Nor we are going on until you roport the  seneation is  very painful 
but you think you can stand some more. 

, (No comments unt i l  t&e student  reports very painful. Record 

Say: ~ o r r  we are going on until you cannot stand it any longer.  et urn 

dial reading.) 

see if you can take it. 

(NO commente. P a  ooon as aubfect says stop, cut  the curreat by 
rsversing the  rhooatat. After 10 minute interval-ar more, test 

. ,  the other hand.) 

. .  

. .  
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