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s tudies  by B. A. l i t k i n  and S. E. Aeoh, 

The investigation I- i n i t i a t e d  by B. A. Witkin under a research 
fellowship f r o m  the  Batloml  Reaeawh  Council and mas later oontinaed 
by the  80 Investigator  through s eub@ontraot  with Brooklyn Collegee, 
In  addition, studies of the  effect iveness  of t h e   t a s t s  M predictors  
of f l ight   prof ioienoy were undertaken  during World lsar I1 uadrr the 
auapioes of the  Amy Air Fomes in close  coordination  with  the Com- 
mittee on Seleotlon and Trainlng of Ai rcraf t   P i lo t s  (now t he  C o m m i t t e e  
on Aviation  Psychology). 

The investigation  described in this report grow out of earlier 

. 

The present report 16 conoemd primarily with  the  investigation 
of the  Influence of t ra in ing  and s t ruo tu ra l  aids upon spatial orien- 

Stability of Orientation Test is improved both by t ra in ing  and by 
ta t ion.  The results of t h i s  st* indicate  that parfowanoe i n  the  

*struotural  aids' t o  or ientat ion and khat the improvement effected by 
traieing s h m   t r a n s f e r   t o   a n o t h e r   t e a t  of orientation. Eonever, it 
oannot be fnferred, from the   resu l t s  of t h i s  investigation,' that the 
tralnlng procedures employed would l e a d   t o  Improved or ien ta t ion  i n  
other situations. In other worda, it cannot be inferred that tbe 
training proosdurea, involving the  use of the S t a b i l i t y  of Orientation 
Teste,  vould improve or ientat ion  during  instrwwnt  f l ight .   Further  

study would be required before ganeral izat ions  of   this   nature  could 
inmet iga t ions  of the  practical   implioations of the finding6 of t h i a  

State  Univarsity, w h o  contr ibuted  to   the  s ta t is t ioal   design of the 
be made. Acknowledgment ehould be given t o  Dr. David Bakan, Ohio 

study and who wan largely responsible for t h e   s t a t i s t i o a l  analysis. 
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and postural. Through vision we me on envimnmnt w t h h  is filled with 
v a r t l c a l s  and horizontals; and by comparing the p s i t i o n  of any object, d 
wan the body i t s e l f ,  with these strongly Micated ra in a m 8  of 6-0 it 

rlght is prdvlded by gravity, which e&n represents the true vertical. Bo 
18 possible  to judge its direction. Another basis f o r  establiehing the u p  

a redt of the pstd adjustments mde to t h i s  dowrmrard-actlng force ,  i t s  
d i m t l o n  is readilg- detected. Since the vilsually 'presented vertical  and 

maeds their separation. A variety o f  texlhniques v86 developed to achlwe 
fhe  grmitational  vertical  cobcide, a atudy of  the  contrlbution of each de- 

while the body remined erect; and the nanner of determining the upright 101- 
t h i s  purpose. In one t p  of expriment, the entire visual field was t i l t ed  

OQEI ellminoted  entirelg, by working in a completely darkened room, so that 
der t h e e  conditions was ob8ervRd.l In another experiment, the v l s u a l  f ie ld  

only the postural bas10 for judging the  upright reneiDed> In s t i l l  another 
experiment, the  subject was rotstsd in a andl, pnclosed cbamber.3 A 8  a re- 

t h e  body m s  no longer dmmard but at an a@~. A t  the BML~ time, the 
d t  of the centrifugal forco  gsnarated by rotation,  the force exerted on 

chamber in plbich the subject m s  contained presented an upright visual field. 
orientation mder them  conditions of a displaced epvi ta t ional  pertical and 
an upright BLsunl vertical waq investi&&. 

With these and other techniques it vas establiehed tbat orientation in 
man hss, p r ? m r i l y ,  a v i s a  hsois.  The judgment of direction of objeate in 
th(t'Gnvlr0ment and of  the bdy i t s e l f  is bed for  the nost put on the gr- 
ceived relation between these objects and b vertical and horiaontal -6 ' 

of the p-waillng eurrcundinp. Postural k t o r s  were found to play a am- 
ondary role in jud- the upright. 17hen visual factors were eliminated, and 

the upright only .ahen the body was m t ,  16th large errors rasultlng when 
postural. factare alone redad, they  prmittsd a corrnot determLnctioa of 

factors i n  orientation,  these enrw studies d m  established the existeme of 
the body was t i l t ed .  I n  addition to d Q n 0 ~ h t b g  the hfluence o f  vim1 

mint air^ one' B hoarlngs. 
e t r ik ing   Miv idml  dWfererce.3 Fn mod7 of ol-ien+&J.on and in the abi l i ty  to 





./, . .. , 

both, and require the  subject to adjust  either or both to w h a t  he belieoes to 
With this a p p r a t u s  it i o  possible to displace the  chsir or mom, or 

be the tzw upright. The &Lent feature bf  this situation is that .sub- 
j&t cannot m e  outside' t he  rooill irr'whlch @ is oon$&~ed. JrpesmentS of the 
uprl&t must therefore be bas& on whatever l n f o ~ t i o n  can be obtained from 
his d l ~ n  b d y  and from the  vlaual f le ld provldd by the a m u s d L u g  &QUI. 
nature of the aituation fs auch k t  it pwvtder a meamre of the s x b n t  to 
Giane either or both may be tilted, this is not  an easr task. The es8entLsl 

.,*oh the subject is  able to USS aeneations hpra his dp body a8 a basis for  
jud@uent, d ~ t h e  extent t o  which he rellea on the pwalll.ug vlsual field,  

The test .poe&um oonsista of tilt% t h e  room and chair to otanderd 
poaitioos adl then requlrFng the subject, on some trials, to adjust the room 

Three, series of t r i a l s ,  representing  these dlfferent conditions are employed 
t o ,  the upright, and on other trials t o  adjust hla am chair to the upright. 

i n  the '(ltm~I~rd testr 

Ser;iea.l: R a m  and c h s h  ure initially tiltd to the  me side, ond 
the task is  to adjust the rmm t o  tdie upright. Four triels 
are given d e r  t h i s  c e t i o n .  

S E X ~ Q S . ~ ~  :: R m  and cimlr are ' W t i a l l y  tilted to opposite sides, and 
win the room must be adjwtsd to the upright. Fom trials 
also are given hem. . 

%lee 3r,  Room and uhair are i n i t i a l l y  tilted to t he  same nide, bnt 
' ~ l l l  the chair muat im brought t o  the  upxd.ght. Three t r i a l s  

are Given d e r  this condition. 

.. Serles 1 and 2 are analogous in that they involve adjustment of t he  
roam, while Series 3 ~ o l v o s  a d j u o t d n t  of the  chair. W e e  2 i s  more dif- 
ficult than Series 1. 

The score on each trial IS rqsressnted by the dlffemnce in degrees, 

und the.DtpUsU  upright. T h e  more for a s-le aeries, is the  awn of the 
bet-n the f ina l  posit ion of m o m  or  chair ao satablished by the  subject, 

c? whole ts tho sum of tho 8 ~ 0 ~ 0 8  f o r  the Mvldal series. 
m o m s  for the trlals c m n t i t u t h g   t h e  aerles slld the BCOIY for the test as 
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Notet The in te rva l  bezvsun period a, t.he i n i t i a l  t e s t ing  purl&, and 
period cp the  reteatlag period, w a s  approximately  the name for 
dl four groups, averaghg about five weeks., 
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standard Stabi l i ty  of Orlentation  Teat, it is  necaesery t o  compare r e t e s t  
perf6rmanw of Grouy iI and IV In  th3 Stabt l l . ty  of Orientatioar Teot, It 

Group IV, r i t h  dl differences  s ignlf icaut  a t  less than  the on. per cent 
i s  evident f rom Table 5 t h a t  lr! every l m t a ~ ~ a ~ ~  Gnup 11 d i d  bet te r  than 

l eve l  of confidence. Thus the   s t ruc turs l  chwges led t o  hprovement in per- 
formance both, when the  taak rae that of adjust ing  the mom and when the 
taak una that of ndjuating one's own body, T h e  s u p r l o r i t p  o f  Group I1 
over Croup 111 is  par t icu lar ly  evident. in Series 3, the  series i n  whloh thb 
W y  had t o  be adjusted t o  the  upright. lAhere the members o f  Group Iv were 
t i l t e d  by an average of '12,1* on each t r i a l   a t   t h e  time they  raid  they were 
upright,,  the members of Group I1 were able t o  Iring t h e i r  bodies to within 
4.9' of the upright ;9 

Po determine  rlmthes the stru~tural~ ohangea aided performanus OD the 

___- I 

the  vlaual  fielrl, f o r  0namp3.4, will have small. error8 in the  Rotating-Room 
Test and large #mars i n  the  Dsrlc3oorn und Stab i l i t y  of Orientation Testa. 

17These correlat.5.caa ?and ':> be negative becauae subjects  who depend an 



.. 

through trsining and throub cartah chnqps in the ntructurr  of tb situ- 
It is clear that improvemnt i n  orientat ion may be acoonpliehed both 

ation, A t  tba a a m  time, the inpromm-ant a6hi.psd by eeoh mothod i. *a- 
pllnhad in a ratbar different m y G  It w u  f d  that tho traieing glvui In 
t he  preaent study rarely a l t sr sd  the subjwt'r parception of the altuation, 
Its effect WM rathor t o  enable hlm ta interpret h l a   p roep tua l  sxperienoea 
i n  an intel leotud ray, and thereby arrive at a EO= nearly oorrsot emtl- 
mte o f  MS own position and the poaition of tho f ie ld,  Thin observation 

nat  typiodly  alter the person's preferred mode of orientat ion,  its rob bring 
Is consistent  with tb findings of prsvtlm rtudiea,m that knowledge does 

training producwl Improvement primari ly   through  fsai l i ta t lng an Interpstattion 
rather one of mking p a s i b l o  a sore cormat epproxiaation of roallty, Isherear 

to ohangas in the pereeptionn Zhemmelver, To i l l u s t r a t e :  ~ e m o v h g  the uphol- 
of perceptual experiences, tbe structural eldm employed led, on +he other hand, 

stery from the ~,hsir, and comretting the square room into a oircuPar form, 
actually cawed the body fc  app8.r t i l t e d  and t o  fee l  'clltetl i n  pooLtioua wher3 

helped t h e  mbjoot tu  figure aut that the  body W a n  tilted In p6sitiom Whw* 
it had previounly eseoed Ilprl&t, I n  contraat, tho training pr00dws maldy 

right ala t o  appser upright an It had M o r e  ths training was given, 
it had previously aeemed upright,: although i % ' t y p i n a l b  oontinuud t o  feei up- 
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is very much t o  the  r ight of you. T h e  box m y  look quite all rtght- thot i a ~  

femme between yuur ax le  and the a x l e  of the box would have t o  be due to your 
stmight,  but if it nctuallp were str;clght, it would nmnn tht all of the dif- 

baing tilted. But if that were the case, you would have t o  feel much more 
tilted than you actually do. Therefore, s ime all of the  difference betmeen 
p u r  axle and that  of  the box cannot be du5 to pur being tilid, sone of tho 
dll'feretme nnrrrt be dm to the box baing tlltcd. It is hard 0hen p u  are 
t i l t e d  and the box ahnte   the  other  wiy from you, t o  determine whether both 
yuu and the box are tilted or whether you done ar8 tiltad, but it can be d m .  
A M  t o  do it requires that you know exactly w h a t  your position is. 



.- 

. .  





. ,  



2.. B o w  proceed  with tho second demonstration which aonsis te  of shoring 
the mbjeot t h a t  it is very eaay to determine his body posi t ion in BB upright 
v i s u a l  f i e l d ,  

Say to the  subjeat: You have sost seen that it I s  veey "asp t o  dafarmins 
your pnsifian whsn pour eyes are clussd., I would l lke  to a h o w  you now t h a t  it 
is even e a d a r  t o  do this when your eyes are open, provided tht the box 
wound you is  properly upright.. T h a t  provision i s  bporfan t ,  bsaauae if the 

we shdl see, 
envlronwnt i s  t i l t e d ,  it beaomss quite d i f f i d t   t o  get your bearings, an 

lat u. begin by eonslderbg )-our present position. You have m diffi- 
a d t y  at  dl in deaidiog rbm t h a t  you a m  ereot boause you do not f m l  any 

you haw another way of determining that you are  s t r a i g h t  e-. yc~u 
prsssure an e i t h e r  side, ?3ut in addition, because your eyes are apsn n o w g  

lirtad up with the upright box, Baaatme you ham this extra vispal balp nowa 
it is ea8i.r to determine your p~nitlon than when your eyes mere alosed, 
even lf yon do not need this extra h d p ,  
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Are p~ 8oro t l l ~ t e ?  than before, r'r lone, or j w t  aFcou.t the sane7 

(Tna subject replies,:) 

Actually you are in   exac t ly   the  sHme po&?.tion you were i n  before. (If 
the  subject reports that hz 13 i n  t h e  sama po3ition as before, sap t o  him3 
ysllgpmple i n t h i s  s i tua t ion  say that ,  they are much more t o  tb left than 
they were before. If you aoncentrate on the box, and forget  how pur body . 
W h y  do you get this i l l u s ion  of thinking you m e  more t i l t e d  than you were 
feels, you will be ab le   to   ge t  t h i s  illusion too,) Now tho questicn is: 

before? Before we ensner th i s ,  t e l l  me ishat the posi t ion of the box  is, 

( T h e  subje?t replies-k 

t h a t  it i s  t i l t e d  or not,, it i s  the  case that your body is much more t o  
Actually it is tilted a good deal  t o  the left. But whether you kaor 

t h e  l e f t  of the v e r t i c a l  axis of the  box t han  it was before.,  Before, you 

off the   ver t ica l  of the  box, Mom. you &e s t i i l  t i l t e d  15' t o   t he   l e f t ,   bu t  
were tilted 15O t o  the l e f t  and the  box was atraight ,  EO that you were 15' 

t h e  box 1s 40' t o  t h e  right so t h a t  ym are  55 of f   the   ver t ica l  of the box, 
Because you appear so much fur ther  away from the  upright of the box than you 
'dld before, you get   the   i l lusion  that  you a r e  much  more t i l t e d .  O f  couree, 

32s in the same posi t ion now e8 you ~ W Q  i n  before, and i n  that way you can 
if you give  c 'areful  at tention  to how your body f ee l s ,  you cnn t e l l  that yon 

O ' J B ~ C O M  the   i l lusion, .  

One more thing now, Close your ayes again. ( T i l t  the box t o  LOo L apd 
ahat your posit ion is as compared with the posit ion you were i n  juet  before. 
gubject t o  15' L apein aoinrr UP t o  30°,) Open your eyes now and t e l l  pw 

you mre t i l t e d ,  leas t i l t e d ,  o r  til-:.sd just  about  the sam? 

(The  subject  rep1iau.j 

Actually, you again in  exactly  thd s m e  position,  but you seem l e s s  
t i l ted becausg of the  present  position o f  the box. ( I f   subjee t  says he 18 

t h i s  poaition. If you again  concentrate cn the  appearance of the box and 
t i l t e d  88 much M before, my t o  him: Usually people feel less t i l t e d  in 

forge t  about. your body, you can get t h i o  stme impression.! That is, now 
tis box l e  even more t i l t e d   t o   t h e  left than you are. Therefore in rekptioq 

-8 of the box 
s%an simply i s  that your v e r t i c a l  is t o  the  r ight  of the box'o ver t i ca l ,  

you are  actually  displaced  to  the  r ight,  What I 

This d e s  you look t u  the   r igh t ,  though you f e e l   t o   t h e   l e f t ,  The oonee- 
quence of th i s   pecul ia r  combination of visual and postural  cuea is  t o  make 
you judge yourself as leas t i l t ed   t han  y ~ u  actual ly  are. 

If you concentrate very much  on the box, ana forget  about the sensations 
from Your M Y ,  You may actually  get  tbe illusion t ha t  you a m  leaaing t o   t h e  
right ra ther  than t he   l e f t ,  T r y  It. As I told you, we have many subdeata 
who under t h i n  par t iaular   condi t ion  say  that  they are  t i l t e d   t o   t h e   r i g h t .  
In order t o  have themaelvee  straightened t b y  actual ly  ask that they be moved 
t o  the left, with  the result that they end up  even more t o   t h e  l e n  t h  they 
were before, They think  they  arss t ra ight  when they look about lined up with 



from the  scene before you are in gott ing p u r  baarings. To put the rhat,%er 
Y o u  can w e  f r o m  w h a t  we have :Itat done how important the v l a d  cuot 

in a nutahell, you tend to gmge  the  poeltlon of somathing you muat judge 

the hmediate envixuuwnt,, Zf it f l t a ,  you judge it t o  bs upright, 5 l  it 
aocording to Wht3tht.T o r  not It "fiten t he  v e r t l c a l - h o ~ 4 ~ o n t a l  fremwork of 

doea not, you judgc it to be t t l t ed ,  And as you have just seen, this ap- 
p l i e e  own to your o m  body. You can uuder8tand now why in ths  talk 1 gavs 
you I stressed BO much the importance o? not goiag by whet you see In a 
naive way, A n d  w b p  to put it mra posit ively,  It I s  important to go by 
w h a t  you f e e l .  Xn theee  altuatlons ~rou  mill be very  moh misled lf you do 
what you d w a y a  do, a h p l y  aaaept t h e  vertiaal of the acene before you an 
the upright, a3d get yo&- baarings ac.ooordinglyo 

I think I can prove to YOU lin pat?.cularly drm&IC faahion hm S ~ O M -  
ly your judgmnt of your o m  body posi t ion is dstsrmfked by what you 
around you, Keep yom eyes  ope^ (Bow sat  t he  b x  In m o t h  fiow kOo 4 
t o  LOO Ea) Khat IO b p p n i n g ?  






























