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NATIOBdt  m w  COUBCIL 

2lOh Constitution Avenue, pashiogton, D. C. 
Division of Anthropology and Psychology 

- 
Asst. t o  Administrator tor Research 
Dr. Dean R. BriHlhall 

C i v i l  Aeronautics  Administzntion 

Washhgton 25, D. C. , 

Dear Dr. Brimhall: 

' Room 5535, Comerce  Building 

Attached is a repor t   en t i t l ed  "A Test of Decisim T i m :  
Rel iab i l i ty  and ICeneraUtpn, by Laon .Pestingsr and SDpdur 

Selectian a d  Training of Aircraft Pilot8 for traadttal to 
, t h e  Clvil  Aeronautics  Administration with the recomaendation 

that it be gubllshrad in the Technical Sarien, Diofsim Of 80- 
search, C i v i l  Aeronautlos Adminletratian. 

1 lapsr.  This report  hai been appr&ed by the C o a s i t t a e  en 

O f  particular i n t a r e e t  i s  t h e   f a c t  that the researoh de- 
scribed in t h i s  reJor t  bears simultaneously upolr n basic probla 
of psychological  thaory and a problem of great prac t icn l   in te reo t  e 

in the selection and supervision of f l i g h t  pysomel. %e devel- 
opment of th i s  research project  hae, been followed d o s d l y  by. *:: 
representatives of the A r m y  Air Forces who have a lso  eqreesed ~ ~ p ' e  

an i n t e ree t  in a d d i t i w a l  work in the same research area0 A+* .,E. 
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The mkri& used in the study were taken ficm 
earll& researoh on two "personality teeto,. praposed 

conducted  by the staff of the S t a t i s t i c a l  vdi t ,  Committea 
for use in selecting  candidates for flight training. 

rn Selection and Tra'ining of Aircraft Pilots ,   located at  
the University of Rocheskr. The s tudy , .as  lqade possible 
through the  cooperation of 51 male atudents in the Bavy 
V-12 progrsa and 75 f h f d e  students at  the University of 
Rochester t h o  served as subjects. Dartmouth College con- 
tributed to   the  invest igat ion through the  loan of a , t M g  
apparatus. The reseaPch m a  conducted by Dr. Leon Festinger 
and Dr. Seymour Haper. 

A i r  Forces# t o  Dr. P. J .  Rulon, wbsr  of the CormniCtee on 
Acknowledgments are msde to Col. J. C. Fbnagm,  

S t a t i s t i o s )  and to Dr. Raymond Frensan,,Coneultaat to the 
Comaittee 01 Beleation and Training of Aircraf t   P i lo t s ,  
for guidance I n  t h e   a t a t i e t i c l l   t r e a h a n t  of the data. 
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sapec?. of the Lndj:ridud., Faur te31:s were selected pcclvlde s i tua t ians  

' , w i t h  various degrees of' divergence jn w h a t  appeared c a  ix priori ground0 
t o  tx re lemnt   cherac ts r ia t lcs .  These t e s t s  were: (1) the  visual line 
t a s t  (described i n  Part, I), :2) th? tactual line teal;, f3 )  the tactual  
angle t e s t ,  m d  (I,) the wcrd test ;  

~X 

I These four tee te ,  measuring decisj.on time in c o n f l i c t   s i t m t i m a ,  were 

"~ t r i a l s  pore given f o r  each of the tects,  except for  the word t e s t  in which 
rrdminietered to 75 women students a t  the  University of kocheatar.  Thirty 

LO t,rials were administered. 

f 

Measures.obtainad from t h e   t e s t  3at.a were8 (1) the difference between 
the  average time tb make a decision X I  difficult discriminations and the 
average time to make a deciuion on eksy discriminations (decision  time), 
( 2 )  the 'average t h e  taken tc reapond 03 diff icult  C s c r h i n a t i o n s   ( c o n f l i c t  
time), (3)  t!m average time taken to reapEd on eeey d i s c r h l n e t i o n s  !bass 
t k ) ,  (49 the differnncs hetween conflict tima sod ostFlYltad base tima OII the 

a i l  tests, excluding  the wort t ee t  (?umber of Errors:. 
regression line (decision-tiae rssiciual), and ( 5 )  the e'~'rors occurring on 



. 

Coded awres on tro of the tests (decision t h e  for  the vid l ine  t e s t  
and declaim time for the teotual line t ea t )  were added and correlated 
againat the  s u m  of the coded scores for dociaion times from the tactual 
angle and word taata. Thla correlation WAE fairly high [*73), suggesting 
an increase over "generality. among single tests. 

The outcome of this'research ha8 been the deve)opment of t e s t s  which 
appear t o  be fairly reliable indicee of the way pe9ple react h confliat. 
aituatims and which are suitable for actual  f ield  validation  against  cri-  
teria auch as pawing or . fa i l ing  f l i g h t  training, Bucceas in aerial codbat, 
and success as a bwbsr pilot or flghtsr pi lot .  

. .  . 



IRTROWlCTIONr HISTORICAL AND THIWLWICAL 

men flying en airplane the p i l o t  1,s constantly  faced d t h  the n e o o s ~ i t y  
of making decisione between two or more possible cournes of action.  Host 
types of f lylng  require   the pl.2ot to be able  to make quick  yet  icaurat .  de- 
cisions. A p i l o t  rho make6 asnap"  decisions may be undeeirable if he lrcka 
proper judgment. On the  other ,hand, a p i l o t  who i s  too ceutious abd ournot 
mnke decis ions~quickly enough m y  a lso  be undesirable. 

test designed t o  measure the s p e d  with which individuals make decislonb i n  
ThB first  part of the  present  study is  devoted to the  construotion  of a 

which t h i s  charac ta r ia t ic  of individuals i s  nggeneral" fma one , s i tua t ion   to  
a c m f l l c t   e i t u a t i m .  The second pa r t  of the study  explore6  the extent to 

another. 

a f l i c t  and D~G- . The whole er& of cpnfl ic t  i s  e r e l a t ive ly  
new field of investigation f o r  acpe rhan ta l  psychologyy. Evm of more recent 
or igin i e  the  real izat ion that measures l i k e  those of VTE (vicarious trial 
a n d  error),  relativg  frequency  of  choice, and time to make a choice are r 6  
lated to   the  degree of confl ic t .  

I 

The earlier data on decision  time coma from experiments where the main 

perimenta by Fernberger and h i a  grad centered to a large extent  around the 
emphasis was on psychophysical problems ra ther  than on, oonflict .  Thus ex- 

problem of  whether  judgment  time was longer when tmo, or three  categories of 
judgment were allowed. That is, i f  judgments w9re allowed only i n  cqtegories 

wi th  the judgment  time if the  additional  response of nequal' wan allwad? 
of, say, "longer" and 'ahortar," how did  the judgment time Fh general colnpare 

decreasing  the  size o f  the  equal  category. If t h e  subject were given in- 
s t ruc t ions   to  the ef fec t   t ha t  he should  not use the  "equal"  category  unlens 
absolutely  necessary ( thus  res t r ic t ing  the aiee of the "equal". category),. 
how would the judgment t h e  .compare with thnt when no inst ruct ion6 were 
given  concerning  the  "equal" catego-, or an inst ruct ion mn given to use 
the judgment of *equal"  liberally? 

Another  problem concerned the effe.:t on judment  time  oP.incrsasing or 

times i n  the  differ&t  categories  of 'yesponse compared w i t h  one another. 
T h a t  18,  were judgment times in the "equal" category higher or lower than 
judt;merlt times i n  the  other  categories?, 

' Concomitant s i t h  the  abcve problem was the question  of how the judgment 

h r n b e r g e r ,  Y, W e  The e f f e c t  of the   a t t i tude  of the  subject upon the 
measure of nensiiivi'ty. gmsr. J. Psych@., 19U, 2, ,539-543. 

times of different. pq-ehophysical.  categories, J. eme Peychol., 193.Gs 
Fernberger, 5. W a 9 ,  Clam, E., B o f f w ,  I., end l l l l i g ,  Y. Judgment 

2%-293. 
F e ~ a b e r g e r , ~  8, W.$  md  Irwin, F. II. Time re la t ions  for d i f f e ren t  cat+ 



an3.'decreasea in decision t l m  WRS Callowed up by who published 
This cleflr e t r t s m i t  of conflict, no beizg the detenni  ant o f  insrenses 

chilJren. -3 Studies in   permnal i tg ,   oont r ibu ted   in  honor of Lawla I.!= Terminin. 
barker, 9. B. An exper iment~l  study o f  the resolution of confl ic t  by 

Be. Imks BcGraw-Hill, 19Qe 



dqerirants mcbcision t i m  o r   j d g m n t  time hare not confined tbp 
8 3 1 ~ 3  t o  t:m p e r m F t w l  :wychoohycxiEdl f ie ld .  The exqarimnt   mntioned 
n>ow by irnr:ret dorl t   wi th   conZic$ of choice betwsen d i f fe ren t  l iquid#. 
Vmioua l iou ids  . , J W ~  Rprm@d in order  of  preference by r e m s  of, the paired 
csqariaon tec'mlquo. Decision t i m a  could  then be plot ted  agxlnet  en ab- 
acisna of  lncrenefnc  differsnco in preferenm. .The r e su l t s  shoved t h n t  PE 
the jffference i n  preference becmm smaller the decision  tine  increased. 

V e l l ~ . ~  Rnd Smhio l l  7 (l id expen'imnts involving esthet ic   ju@nents .  
& s o  ?by the nethod of palred com;la:isbne, in which JuQment times were 
trrken. Both o f  them e q e r i m n t s  ohow thr t   the   declaion timas increased 
a s   t he   a l t sma t ims   dm9   c lose r   t o lp the r  i n  terms of  profemnce. 

Tho next s t e p  forwwd RJ re,-z+rcis.Lhe theory of dcc i8 iong t im  in   i t a  

' elaborates a m~thomat icd ly   s ta te&  thoory   of  the mlatlo,nnhip between ds- 
r a l a t i o n   t o  ~con€?.?.:et up.8 me& by C-'rtwrl&t cmd restinger.  This artiole 

c ia fo  t im ,  relzb,ice €raa:ancy of judgment md degree of   mnf l ic t .  fist- 
i m r  9 presents tile roaul t s  of  exp-rlnents which support the  predictions 
and derivation8 of t b  thecry  to F. very.lmga  extent, I 

Tie main r a su l t c  fmm the  previous experimnts  and their re ln t ion i   t o  
the decis ion-ths theory wMch are p r t l n e n t  to ow present work are ae 
follo>!s: 

1. In m y  c h i c e  nftuatlon, ao t h e   r e l e t l w  freousncy of choice 
qpronchae p$, the  decision t i w  cpproaches P rnnxlnmrn. 

2. T h e  mwnitude of t h e  becisLon time A l l  be a function of t he  
reetrdn:  with vhlch the  indlviaual aaprosches the  choiw situ* 
t ion .  Thua, inetructiona which affect t h i o  refi tralnt  CRI~ alter 
the me.@tude of the  deaielon the. 



the results of aevoral.eqmrimentere. 
All the above derlvetiona end hew been c o r m b o r h d  from 

!'ha ixiportancs of deoision time 
ae a r.lemum of  conf l ic t  can be a c q t e d .  

tion is undoubteqy Conpo4ed o f  a t  Ions: two things. This ctm bent be 
mado clear l q  iridlcating t h e t , e m n  if t h e n  were ne chotcs t o  be made,. 8 m o  
time would atill be wneumed by the  rmbject in  perocivling, m t i ~  and  ped^ 
fng. time taksn t o  make a decision is nude up, no6 onlv af the %ins it 
t e k e s  t o  reeolve  tlm  conflict,  but a l n o  i n  part  of the timo it t a k e s  the id- 
d.irl;inal t o   a o t  or m a d .  In orbr  t o  nd:e the measum of rlscision tins 
leas dependent upon extreconflict' f a c t o x ,  the time t o  rinks a cholco  inns 
the  action tin, or base t i ne ,  will ba ULIO~,. throuehout t h i  a:perinent3. 

Tha time it takes an individual to  m?Jm a choice i n  e sonflict  sit- 

-. . .  



After o x h  ? , r i p 1  as 83on 7.8 the ssb.jeot resnontled the shutter was 
closed Rnd the l u q t h a  of line reset  f o r  the flex', t r i a l .  A t o t a l  o f  40 

linen  (standard stimulus) X ~ E  6" i n  len&h. Tc.ble 1 gives R s w r u y  of 
comparlsone mm gimn  to   the  subject .  In each conpnrison one of the 

w n ~  presented. 
the vnriona len$hs o f  comnnrisan  Linea 1.1301 en& the  number of times ea& 



. .  
i 

(a) Bade Tim. The decision c i m s  :'or tka e e . 8 ~  diacriminntions, i . e . ,  4 

thaw-wi th   the 'caqr r iaon  U n o  R t  5 I;?'' and 6 1/2", wore averaged t o  gira 
the  bccae tin#. 

This measure repreaents tho  time r a ~ n i r e b ' t o  make a decrsion i n   t h i s  
exprimentP1  si tuation when them i s  1 l . b t l s  o , r  no conf l ic t  betwoen the alto?= 
nativea. Thug  i t  ccnst l tutes  e. basic  vulue 4mm which the decision times 
i n  conf l lo t   s i tua t ions  nhould  be masrmd,  

average o?%k%cieion times for t h e  6 l / g W  cpmeri80n lines.  
(a) D This i s  the dlffereace bctwan the bme tlnm end  tho 

This and 'tim next ma8ure give t b  decision t l m s  for  a mo5sratsls 
difficult   discrimination vhfch ~robnOlg reprear~nts a fairly high dsgree 
o f  confl ic t .  Tho base t i m  is aubtraeted t o  pield a m&mm of  the &= 
eroase. in decieion-time.due t o  the confl ict .  
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FIGURE 3 

VISUAL LINE TEST 
(FRONT VIEW) 



FIGURE 4 

VISUAL LINE APPAFUTUS 
(REAR VIEW) 
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is t o  laktate  the  ouestion so as t o  z.sk '"hit is  the exlent of the  dropping 
The 'best one can do then i n  pnm;erirlg t,hn ouest iqn of "@nerd i tyH 

of f  04 our p n e r a l i t y   w r r e l e t i o n   c o s f f i c l s n t s  RS the s i tuat ions become mor6 
mfi m o m  divergent?" Gwn th i s   mes t ion  I s  t o  a larm extent unanswerable 
bezsuse  usually we hnve 40 Spriorl  wy of mnsurlng the  extent of diPar@nrs 
bocween our situetiona.  'de a m  thua  driven t o  t b  expediency of select ing 

varying amounts and where HB can ~rrange the  dlf 'ferdnces  betkeen  tests in an 
c+rt?in arbitrary -8,itu'Rtions which we auoloect differ from each  other in 

ordered series. 'de m y  then  pro-mfld to  obtein  qur "generrility" correlat ion 
coefficients &3. observo th degree t o  -rrhich o u r  correlations &cream an 
the si tuet ions become more d i s a i n i l w .  'de may then draw cmclusions in t,ems 
of our preconceived motions Rbout the extent of the  differences  between'the 
situation8  involoed, 

I n  the  present   eqer inent  bra hwe  ntfenpted t o  be tiomonhat; systematic 
i n  our choice o f  tasks. %'e have selected a t o t a l  of f o u r  t e s t s  eo 6hnt 
there .%re two which are a imi l r r  d t h  I'Qprd t o  the  nature of  tho judgmnt 
made ( j u m e n t  o f  length of line viauel7.y enb t ac tua l ly) ;  t w o  whtch era 
similer with regard t o  the 9on88' aodali?;y invelvet iu meking the judgment 

tual.4); i%d one which seomd widsly  dif'orent f r o n  epg' of the other three 
(judgment of length of  l i ne  end JuQment o f  ataepnens of ulcpcr, bo th  t a w  

t e a t s ;  nehely, in te l lec tur l   judbmnt  co.mrninp, the meanin,: o f  w r d o ,  

lie thus  hme four t e s t a  which vm q r  be W t t y  sure present soEe,range 
I 

of disermnce. The absllute  rnogitude 3f o w  cnrre le t i sns  mohg the t e s t a  
md the   rep id i ty  or alownesa with which the correlation decrceseb ns o w  
6itur.tions becom more end more divergent will nainly d o t e n i n e  whnt o w  
mnclueione ere with respoct t o  the "mneral l ty"  of  the  decision-time 
Pga-, 

I .  

T h e  instructiona given tc  the  subject would unbaubtedly also have 
E O ~ S  af fec t  on the "geno're1ft.g." In a11 f o u r  o f  the situ..j:ions aur i ne t ru t r  
t i o n s  haw been the  #me. No mention h e  been F& abr,*~t e i thef   the  spes& 
with which the subject shoula renct or ihn e.ccu~acy tho erii)ject ahauld t r y  
t o  a&iew. I t  is, of cour80; possible t o  insert into tho ins tmct ions  

~ n t s  tellinc;  the subject thrt accurcq- i n  '09 far the most  important  thine, 
s t a t enen t s   t e l l i ng  the  aubject t o  m n z t  88 ouickLv as possible, o r  g t a t e -  

or it i s  even possible to  insert tha so-j.ewhm en.Mvocal i n s tme t ion  that 
speea and accuracy an, e o u p U y  importnnt .  We he.- chosen .? type o f  i n s t n o -  
t i o n  vhich fails t o  mentior thincs l ike  epee% and eccuracy BO that  the 
a t t i tude  which the  subject a3eumes is lefS  f ree .  It wes'felt thzt  ths type 
of e t t i tude  which the 8ubJect se t3  f 3 r  himself r r h n  h~ ,aqyroaches such e. 
s i tua t ion  i s  one o f  the iq>or%cnt aspectc of his  behavior i n  conflict  s i t w  
t ion6 

chmges i n   l n e t m t l o n s  or c h m g e a  i n  t'm renlity of the  si tuation  will  
affect the decision time. "I& hatc WM Cy' no moms entireLv ndequte  t o  

ins t ruct ions,  but the: rttl ?.t Pewt bo ?ndlcrti.re c f  t,wnds :,ad a c g @ s i b l e  
enswar the auestione  rqyxrllng  relationship b'otwoen different  typos of 

o f  ideas ,  

Th& a m  801118 detn ~1red.V i n  the  l i tere-ture on . the  extsnt t o  which 



This correlation of -69 is  the 'bn ly  data on hnnd whioh cat giva tu 

thp ohoica t o  be mede rsmains e w c t l g  the atme end the only thine: whioh d i f f e r s  
so- Idea  of  the  extent o f  n@xwmiUtyn which might o b t d n  when € h e  nature of 

is tbo, a t t i t ude  o f  tu subjuct bowafi the ohoim, 

me@itnb would result i f  ~ . c o q m r e ~  i n d i v i h e l s  under h s t k c t i o n n  h e r e  
' There are pr6licfnm-y datal4 which su&eiset that oorre:ations of  l i k e  

ne i the r  s p e d  nor accuracy i e  amphnsiiad  [these  Instructions me referred  to  

 tell^ t h e m  thet spesd i s  the main thin#, In an experiment by 3'eetiqyr the 
as "uauel" instruct lbne)  v i t h  the 8m.c. i d i v i d u a l s  under Instruct ions which 

9- eubjscts msre'1med d e r  t h r e e   d i f f e r e n t   t y p e s   o f   i n s t ~ c t l o n s ,  aamely, 
instruct ions emphsiziy spead, Instruction%  emphasizing  accwacg, and 
" u m ~ l ~  1nstruc:iona. Date are a l s o  avtiilable. from Johason who used his 

wem used i n  Festinfpr'e  experiment and three in J~hnsoli's. The scatter-  
mbjects under the earns three  oonditians of instruction. Only f i m   s u b j e c t s  

diwrems of the i n t e ~ r e l a t l o a s  m n g  the  three  conditione .of ins t ruct ion m e  
presented in F ~ @ M  6 for   the  subjects  from both  experiments. The subjecto 

Johnron'e experimnt am rapresented b y  mossesr Ths a c t a d  data am 
f r o m  Fastinger's experiment a m  rqxweented b- dota. T h e  nubjecta fmom 

presented i n  Table 3. The relationship  betveen decision time um+r *uwal*  
instruct ions and urbr Hamnlrncy" ins tmot ions  ssem quite good. The other  
relationships warn m l e t i w l y  poor. . >  

I 

l'Jarkar. B. B. Op. clt.  (Referred t o  in  Pootnota 5.) 
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t e s t  vas exact12 the  881118 ne bescrfbedl i n  Pert  I ,  except for chm\n~es i n  
Apuamtus for Visual Line. Tent: The procedure for   the  daw1 l ine 

the nuxber of tr ials,  which dl1 be deaoribed belov. 

atue f o r  Tactual Line Test, The objeot of this  t e s t  WP.B t o  ham 
the E$%,, while blindfoldad, cornpire len&hs o f  l ipee .  The comparisons 
-re to  ba nrda by running t h s  index fingers baok -6 for th  along the l ines,  
FIguW 7 show8 B diperam of the  appmntus used for presentation of the tac- 
tual l ines .  Thitr apparatus  mnaietad  of a ba6ebom.d on d i c h  wae mounted 
horizon$ally a long calibrated  metal  barm A sta$ionary v e r k i c d  stop bar 
divided the horizontal  bar into two equal pc\rCe. Vp.riation in   hor izonta l  
length of l ine could be acaomplisbi  by wuatment  of  two movable stops at 
eitbsr end of thu horizontal bnr. In front  of the   hor izmta l   bar  van a 
f inger  rest bpz on which the SubjrrcL rested hls two index  fingers b- 

given the following directions fo:. the t E O t U d ,  l i n e   t s e t :  
t w e n  trials. 'Vhn the  subject wnu eented before t he   apa ra tue ,  hs was 

rrin this e m e r i m n t  your  taek l e  t o  compare two le'hgthp of line whlle 
you are b1t;rdfolded- Yo> are to  judge w b t h e ~  thn horizontal  line on 
your l e f t  i s  longer or shorte; thPa thk other, If the   l ine  on your 
l e f t  I s  longer, ew 'longer.': If the line on your l e f t  i s  shorterp 

they are nevar e q u a l  so a l w n  make a j-nt sf Dnhorter'  or slo.ngor.' 
scg ' s ha r to rqP  Sonetires t h c s  l i n e s  may appear nearly equal. Actwlly 

Be eure  to a p e &  i n  a loud c1sr.r voice so that you ail1 act ivate   the 
microphone; AlwRys keep yow fingers  presaed dewn upon ths finger 
rest b a r   i n  between trials. Before  eech trial, 1 w i l l  s a y  'rea&' 
60 t ha t  you can @t se t  fo;: tho next discrimination. When I s a y  'g6' 
p l w  your index fingers on the  hdrizontR1 lines. tb !a  th ju-ent 
by moving your fir@m beak and forth 'along  then, sad then  raturn 
your fiqprs t o  the m e t  bar. You'vil l  be gimn fiw practiw t r f a l s  ' 
before wa Eegln' the  aotual experiment.' 



FIGURE 7 

TACTUILL LINE E I p o s U F t E  APPARATUS 

subje%in the process of mking a judgment 011 t i e  t ac tua l  angle t es t .  
aratus fgr  Tactual AWle Test. Figure 9 shorn a photograph of a ~ 

The apparatus  consisted of a baseboard upon which were mounted two 
metal bars hinged a t  the b o t h  so that they could be rotetad through m y  
desired angle with the hor i smta l ,  as shom In Figure 10. 

. .  
The procedure  during thie test was similar to the  procedure duriug the 

tac tua l  line test, The subjeot, again blindfolded, was required to cmpar,o 
t h e  steepness of slope of the OIlo l inea ,  T h i s  rea to be done by running the 
index f ingers  up and down the sloping bars. The direct ions given to the sub-' 
j e c t  f o r  this t e s t  were: 

"The procedure for th i s   t es ' t  is exactly  the same h s  for the  preceding 
one except that here you will be judging  the  steewess of slope. If 
t h e   l e f t   l i n e  i s  steeper, say 'steeper. '  I f  the l e f t  l i n e  i s  less 

again be g i r m  five p r a c t i c e   t r i a l s  before w 3  begin the   actual  expsri- 
steep, say *less steep,' Be sure to speak in a loud voice. You rill 

mmt.9 

~~ 

&~pt~- t~ tue  for Word Test. In the word t es t  the  subject was required 
t o  .ludm which of b o  words b e s t   f i t t e d  a santsnce-or phraee. The apparatus 
usei is shom in Figure 11. The p s m n e n t l y  opened sfi t  in the face of the 
appsrhtus was used f o r  elpcsing the aentence'or phrase. The sentences and 
words were printed on a long strip of ~hib cloth  attached to r o l l e r s  in 
buck of the  apparatus so that changing  the stimuli for  the next trial was 
accomplished by winding the rol le r .  The direct ions given t o  the  aubjact 
were as f o l l w s r  



FIGURE 8 

TACTUAL LINE APPARATUS 



FIGURE 9 

TACTUAL ANGLE TEST 
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FIGURE 12 

WORD TEST 
(FRONT VIEW) 



FIGURE 13 

WORD TEST 
(REAR VIEW) 
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- 2 s  

Ehrere 

29. t o  asa ia t  
34 instrument  played with a bow 

32. temporarily -11 
. ,  3.. pornthing  to writs vi th  

a suddsn f e a r  . :s b e i w  

32 . a cal lsot lon of  bousaa 
3 serrly evening 
37.. mason of warm waather 
3g. 8 narrat ive 

t o  give an account of  . a speech d l f f i e u l t y  

7 0  rds 

help - rld 
piano - triolin 

sick - ill chair - psnci l  

under - beneath 
frightened - scared 

t o m  - vil lage 
twilight - dusk 
aintap - aUmmer 
atory - t a l e  
t e l l  - rela€e 
s t m a r  - a t a t t e r  

- 

T h e  easy- discriminations l u  the word t e a t  mre dlstr:buted through 
the 40 t r i a l s ,  v f th  the  corract word occurring on e?ch b i h  equn14 often. 

Occa8lonally  duri&  the edmln:atration-of the t e s t e ,  trials wauld hcm 
. t e  ,be biacarbb becaure- tb   acbjoct ' s  msponqe UPS not, l a d  enough t o  act l -  

vate the microphone. Za the , v i m a l  1 l . n ~  toot ,   the  teCtcP.1 l i n e  tast and 

8UbjeCt had alrecidp seen t b ,  w o ~ d a  en3 ~CJuli nnticipnte them i p  another 
In the w o r d  t e s t  auoh t r i a a  could of cowm  not '00 repentod becauae the 

preeentetlon. For this PBRSOA 40 t c i a l e  rat'lsr than 30 w ~ r a  uzsd i n   t he  
word t e s t .  The averwe number a? trlaln o a i t t e r  per subfact 08 the Wrd t8a$ 
vaa 3.55. The evernge nuaber of t r i a l a ~ o s i t t e d  f o r  the eeav compmiaone weu 
-67. The m e r e  number cf t r i n l a  O n l i t t 6 G  f o r  the d l f f l m l t  conparlooria . 

was 2.88. The freouoncy  distribution of nurhsr of tri,?ls omltted l a  given 
be low 1 

. .  the tactuel  angle .test wch tria1.s were repeated l..tsr Bn tb BepPeo. 

e 
. .  12 1 
. 11 0 

10 0 
I: 9 1 

8 7 
7 4 
6 s 
5 5 
.4 10 
. 3  . ~ 9  I 

2 '  1p 
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end t ec tua l  angle, it was possible t o  comt up the number of errors the 
subject m a .  It. w i S l  bc mnenbomd t k - 6  we ware &le t o   p red ic t  t h e o r e t i -  

Tho correlat ion between number of errors and decision  time VPB -.?2 for  
cal ly   ' that   greater   deeis ian time shoult ':le accompRni6d by fewer errorss 

visuel' l i n o  t a g % ,  -.2U f o r  the t ac tus l  l ine t e a t ,  end s-11 f o r  t he   t ac tua l  
aagle   tes t .  ' 1Tom o f  t!:$ea, correletiona is hi&h, a t h o w  ths one for t b  
v i s u d  line t e s t  just re~chsa the 5s l e e i  o f  s lgnif iwnca.  The fs.ct  that ' 

'negatioe correlations o c c w  on ea& of the th ree   t ea t s ,  ?nil tha t  a nsgw 

evidence thzt a mgativ6 I.elationehlp r:.aliy e x i s t s  between mqpitucW of 
t ive  correle. t ion o f  about - . 3  waa f o u n t  i n  ? ~ r t  I seems t o  be f n i r l y  strong 

deeiaion t i n s  2nd number af erroral  

Number of drr.ztra=c On thma o? thr? teste' ,  viaual l ine ,   tnc tua l  line, 

number ai errors and base t ima. The mnela t lonH a m  -01 f o r  visual l ine 

previma study  mntioned above e c o r m h t i o n  of - .3  wao obtained for the  
t e a t ,  -.O7 for tactunl  line t e s t  and. .[I2 f o r  ta,:tual mgls t e s t .  I n  the 

~ s u ~ l  l i ne   t ea t .  Tb? besb cu~clunion ?na CM make fror the pmsent data 
i e  tiwt tbsm i s  GO ralatisnsh+p  bta,on.number of errors md the magnitude 
uf 5mea tire. 

It i s  interesting t o  note t h t  no wch re l rh lonah ip  oxliata bHtween 

I 



. .  
! 



. 

67 86 

In t e rwr re l a t i ane  anonp: Testa.  To datemino *ha extent of "geaerPlit;? 
o r  communality of decision time among the various t e s t  s i t u a t i o n s ,  we m e  
fawd  with somewhat of a aroblem, Our becic m?s~ma (the one t h n t  has psycho- 
logical  meaning) is the mensure of deciaion time. T.hEs r e f l a w e  i s  obtained, 

, however, by subtrnctlng  bvse  time from conf l l s t  tim, ',base l a s t  two baing , 
the ones directly  deternined in the  investlg-tlon. T h e  aubtrzction  of  the 
base time dces no t  serve the pux'pose of holdinE tho  bFs6 o r  renction  time 
conetmt  coryletsly.  Thia i s  not e. problam i f  one views t h \ s  measure RS the 
besic t h ing , in  which om i s  interested,  T h e  f c c t  th2.t it i s  not independont 
of  the  base time c m  be viewed RB n a r e l ~  R ref loct ion of  the empirical f ac t  
thP.t there i s  relrttionahlp  betwen base ti,= and decision t i m n .  I n  othor 
words. some factors  wfiich ~m reqona!ble f o r  ver ia t ion in bme time  re nlso 
rosponsible f a r  var ia t ion i n  decie1.011 time. 

A cr i t i c  might, however, desire  t o  %n0.~1  i n  d d l t i o n  whet the intex- 

s ta t i s t laa l ly   cons tan t ;   the t  I s ,  when a l l  vnrintion in the  bas0  tinan rim 
~. correlations are mone the conf l ic t  timeo when the  base  timea am held 

i remowd  and base t i n e  is  mde independent or" decision time. An nrgment  for 
~. t h i s  procedure might be t u  follows: I f  o m  wore t o  s e t  up PJI ideal  experiment, 

, 

~. 

b a a e . t l w  so thet   the  conf l ic t  time measure f o r  t h i s  group o f  people would be 
i t  might be desirable t o  eelect n group of people, e l l  of vhom had the 8- 

R clear  unconplicataC mensure of  the incrensed tlmi occasioned by the presence 

I &-. , . 





base tlm. The lnterc&rslntians ammg the four t e s t e  on th i s  measure are 
presented in Table 7. I t  can be seer.from inspection of Table 7 that the 
lntercorrelationr, for barn time range frca .52 to  .90. A l l  of these a o r r e k  ' 

tlone are sigsifioclllt a t  tha 1% l eve l .  Aa might t b  expected, these data 
inZcata  that there l e  a fa i r ly  high degree of sgenerallty" for the measure 
of thd t h e  t o  reapmd i n  a no-cmfllct situation. 

I 

. .  
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I n t e r c o r r e l ~ t l a n o  'Zsinr I?aciaion-'Nmo Rsaiduals. These correlat ions 
spmssnt  tk.0 i n t r r co rmle t ions  mow the conflict tima when each oonflict  

. .  ti& is msdc indepen@at of the baeo-time an tlae s ~ m e  t e s t .  Thia  indeprndsna 

t i m  which Zios on the rogracslon l ine .  The formula used In the conputation 
ic! nccanplished b$ subtracting fmrn each  conflict  time  the value o f  tlp basa 

i a  : 

(';;here x represents   confl ic t   t ine ,  and p rep'asantn  base  time) 
'?his 6- resu l t  is 81130 accomplisbd by SQttiIlg th0 stmdard Q a a t i o E  o f  

Q q u p l  to  the co r ro ln t lon  betmen  base time and conf l ic t  t im. "hue defining 
tho confl ic t  tins equal t o  1 .md the s tmbrd deviation of tls base time 

t k  rolrt ionship  betmen  base Jim en5 declalon t im as 0. Decision bime . 
LP then indepcnc?of;t atnt:stFcally f m a  base time. Theae correlatlona m a  
praeentad, i n  Tabla 10, 

TABLE 10 

V i a d  Tactual  Tactual 
L i r n  LiDe - nnelo Y S u b  

Y i m R b  line " .32 (.47) ' -39 (.47) .44 ('70) 
Tactual  l ine 
Tactual awle 
i.lo2d.a - 

*?lie correlat ions i n  parenthewe (?re corrected for attannation u.aing 

, - -17 (m25) - .18 .32 ( f 4 )  ( -  g) 

. .  

,_I 

correc ted   re l iab i l i t i es .  

. ' The correlations range from .l7 to  .N. I t  s t i l l  r?ppeers thn t  R@neral i tym 
, .  emting the  tests ma all about the E-. Tha fluctuntiona  within  the F t r i x  

EM undoubtadkv be a t t r ibu ted  t o  chance. 

In te rcormla t ions  Wine Sc-. The previous aectlon, 
it will be remrmbered, tooslt wi th  iotorcorrelnt ions among conflict  tine when 
e€.& confl ic t -  time was ln3epndent o f  its own base time and not  of any of  thb 
others. The in te rcomlp . t iona ,  mow; t h e   t e s t s  using second orbbr p a r t i a l  
correlations m e l r a  the  IntoruorrelPtions  independent of both baae t i m e  in- 
m'lved in any single correletion. They ere  presented  in Table 11. They may 

This i n m n e e  1s pract icpl ly   negl igible  Rnb is probebly 8 chance affalr. 'phe 
correlations here range fmm .1? t o  .w. 

, .  
J , be seen t o  be sl ight ly   higher   than  the  interoormlat ions mane the residuala. 





, ,  

, - .  , , 

I: accordonce r i G h  t h e  osiginnl. purpose of the study m i c h  was concmad  
v l t h  R g e n e d l t y "  of decision time from one test t 3  another, intercorral&- 
tion: among the Pour t e s t s  were Obt6lned for conflic-t  time.  decision time, 
deciolon-time residuals, conf l l c t  time holding base time constRat by mema . 
of second order partials,  and baae tine.  The intercarrelvltions among base 

intercorrelat , ions emong decision times m e  next highest (ranging froffi <52 t o  
.59); the intercorrelat ions among residuals 6nd mung sectind order psrtials 

' times end p o n g  conflict timas arc highest, (rmging' from .52 tC -83); %he 

- 



m e  lowsst (rdglng from .17 t o  .U). The small range of cor re la t lan '  c o d -  

degree of "generality" i s  about  tho name for   the   four   a i tua t ims   wi th in  tha 
f i c i e n t s  within any of t h e   c o r r s l a t i m  matrloea appedirs to i n d i a a t e t h a t   t h e  

limits of the expqrimcnt. Such findings  do'not  auggest any dearesse in 
n@noralltgm as the pairs of . s i tuat ions become more and more divergent. 

The present  study has served the  purpose of providing instrumentk 
which yield reliable rp~ans of the way people react  oharaoterietioa.l ly to 
conflict  sitllatlono.  The.instrumente are su r t ab le   fo r   f i e ld  valihtim' 
against  such crftsrla as passing or f d l i n g   f l i g h t  training, succ(;so i n  
aerial combgt, and success as a bomber p i l o t  or a fighter pFlot.lS 

/' 

1 

'%ne question ha6 been rtliaed r e l a t i v e  ta the correlntioa of these 
b a t s  with  intell igence m e a ~ e s .  The present study .as not  dosigned t o  
anmer this question. I t  so happens, hmever, t h a t  scores'ire avuilable for 

wl~lch had l-;eon adztiniatered  prevloualy by tha  Univereity of Roohester.' The- 
the 75 nomcn bubjects an the  Anerioan Coyncil 011 Eduaation examination, 

'correhtimns are  as follows: vimal l inea ,  -.U; t aa tua l  lines, -.ob; b o -  
kral angles, -.32; words, -.X?. 
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