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A STUDY OF THE EFFECT OF HYPNOTIC SUGGESTION 

ON COLOR PERCEPTION

CHAPTER I  ■

INTRODUCTION

I t  i s  g e n e ra l ly  accepted th a t  needs, d r iv e s ,  values, 

s e t ,  expectancy, and other such in te rn a l  f a c t o r s  do a f f e c t  

our r e a c t io n  t o  th e  environment. T ra d i t io n a l ly ,  p sy ch o lo g is ts  

have considered the  e f f e c t  as being one upon the response sys­

tem (Thorndike, 1^37; Guthrie, 1935). More re c e n t ly ,  however, 

a gen e ra l t ren d  in  psychology has been to  exp la in  the  e f f e c t s  

of i n t e r n a l  f a c to r s  on behavior in  term s of a l t e r a t i o n s  w ith in  

the  p e rce p tu a l  system (Murphy, 1947; Hebb, 194^; Bruner and 

Krech, 1950; Ifapner and Werner, 1952; A llp o r t ,  1955 ). The 

psycho log ica l l i t e r a t u r e  of the l a s t  15 years i s  r e p le te  

with experim ental dem onstrations of such r e la t io n s h ip s .

P h y s io lo g ica l  needs, such as hunger, have been shown 

to  a f f e c t  p e rcep tio n . Sanford (1936), Atkinson (1948), Postman 

and C ru tch f ie ld  (1952), Levine, Chein and Murphy (1942) have 

shown th a t  food d ep r iv a tio n  tends to  inc rease  the  number of 

fo o d - re la te d  o b je c ts  and words which su b je c ts  perce ive  when 

ambiguous s t im u li  are p re se n t .  F u r th e r ,  i t  has been shown

1
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that the su b jec t's  perceptual threshold  for food-related  

objects (Lazarus, Yousen and Arenberg, 1953; G ilch rist and 

Nesberg, 1954) and for food-related  words (Wispe and 

Drambarean, 1953 ) are a function  of food deprivation .

The symbolic value of an object is  re la ted  to  the per­

ceived s iz e  (Bruner and Goodman, 1947; Bruner and Postman,

1948; Lambert, Soloman and Watson, 1949; Lambert and Lambert, 

1953; Ashley, Harper and Runyon, 1951; Bruner and Rodrigues, 

1953; Beams, 1954) and to  the estim ated weight of an object 

(Dukes and Bevan, 1952).

Personal values a lso  a ffe c t  perceptual s e le c t iv i t y  and 

se n s it iz a tio n  to  certa in  stim u li (McGinnis and Bowles, 1949; 

Vanderplas and Blake, 1949; McClelland and Liberman, 1949; 

Lindner, 1953).

The su b jec t's  perceptual threshold  for m aterial which 

i s  in im ica l, th reaten in g , or tabooed i s  shown to  be d ifferen t  

from h is perceptual threshold  for  m aterial o f neutral a f fe c t iv e  

s ig n ifica n ce  (Bruner and Postman, 1947; Postman, Bruner, and 

McGinnies, 1948; Cowan and B eier, 1950, 1954; Newton, 1955; 

Ericksen, 1951, 1952; Lazarus, Ericksen and Fonda, 1951;

Ericksen and Browne, 1956; Postman and Solomon, 1950; S te in , 

1953, Osier and Lewisohn, 1954; N eel, 1954; Klineman, 1954;

Blum, 1955; and N elson, 1955).

In a l l  of th ese  experim ents, the cr iter io n  for judging 

that in tern al factors influence perception i s  the su b jec t's  

d if fe r e n t ia l  response to  a standard experimental s itu a tio n  under
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d ifferen t conditions of in tern a l fa c to r s . The experimenter 

may in fe r  th at the subject responds d if fe r e n t ly  because he per­

ce ives d iffe r e n tly ;  however, i t  i s  much more d i f f ic u l t  to  sub­

sta n tia te  th is  kind of in ference than i s  immediately apparent, 

for perception i s ,  by d e f in it io n , private and not d ir e c t ly  

observable to  auiyone other than the p erce iv er . Thus, Pratt 

(1950) has offered  a reasonable aurgument fo r  the p o s itio n  that 

perception i s  a constant and that in tern a l fa c to rs  adter only  

response. Prentice (1956), Vernon (1955), and Goldiamond (195&) 

question whether perceptual m anifestations of in tern a l fa c to rs  

have been experim entally demonstrated. In f a c t ,  one might char­

a c ter ize  recent perceptual research by the controversy, confu­

s io n , and disagreement which have accanpanied i t .  Do the 

su b jects in  th ese e^ erim en ts a ctu a lly  see the experimental 

stim u li d iffe r e n tly  or do they merely in terp ret what they see  

d ifferen tly ?  Increasing recogn ition  of t h i s  problem i s  currently  

being given in  psychologica l l i t e r a tu r e . Attempts to  summarize 

and evaluate the fin d in gs of perceptual experiments have led  to  

d irect expression of the confusion and eq u ivoca lity  ensuing from 

the ambiguity in  perceptual research . Past ore recognized the  

con troversies, in co n s is ten c ie s , and am bigu ities, and asked;

Is  perception i t s e l f  in fluenced  by needs or i s  i t  
only the in terp reta tiv e  process accompanying the per­
ceptual response which i s  in fluenced by needs? (1949, 
p . 469)

P rentice asks e s s e n t ia l ly  the same question in a s l ig h t ly  

d iffer en t form:



It  i s  hard to  know whether the presence of the need 
merely perm its th e use of a d ifferen t se t  of memories 
or whether the need r e a lly  modified the perceiving  
apparatus in  sane way. This continues to  be one of 
the gaps in  perceptual research of the fun ction a l kind.
(1956, p . 3 6 )

Jenkin sy stem a tica lly  reviews and evaluates the exper­

im ental stud ies r e la t in g  to  a ffe c t iv e  processes in  percep tion , 

a llu d es to  the ambiguity which ob ta in s, amd conceptualises the  

problem of perceptual research in  the follow ing manner;

Review of the present f i e ld  would be incomplete 
without some reference to  a major issu e; that i s ,  the  
d e f in it io n  of perception  and sp e c ific a t io n  of the  
le v e l  at which needs s ta te s ,  p erso n a lity  fa c to r s , 
past experiences, and present e:jq)ectations operate on 
the experience reported by the subjecto The question  
in vo lves more than semantic convenience. To soae i t  
i s  a central th e o r e t ic a l is s u e . (1957, p . 121)

George and Handlon recognized the confusion in  percep­

tu a l research and attempt to  c la r ify  scane of the semantic prob­

lems in  the conception and an a lysis  of perceptual e:q>eriments. 

They conclude th e ir  am alysis by s ta tin g :

Does the observer see events d iffe r e n tly  as the 
r e su lt  o f h is  experience or does he merely b e lie v e  
these events t o  be d ifferen t?  . . .  In natural lan­
guage the observer cannot wholly divorce what he sees  
from what he b e l ie v e s .  . . The most obvious answer t o  
th is  p sych olog ica l delemma i s  to  concentrate on an 
in v estig a tio n  of the sensory system from a s t r ic t ly  
p h y sio lo g ica l po in t of view. (1957, p . 22)

Statements and questions such as th ese bring in to  bold  

r e l i e f  the primary controversia l problem which pervades percep­

tu a l research; i . e . ,  the problem of d iffe r e n tia tin g  between per­

ception and response, or between le v e ls  of perception . Even a 

cursory acquaintance w ith perceptual e3q>eriments i s  enough to  

show that i t  i s  very easy to  lo se  sigh t of the fa c t  that in  the
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experim ental s i t u a t i o n  the  in v e s t ig a to r  i s  working w ith  a 

p e rce iv in g ,  remembering, th in k in g ,  f e e l in g ,  m otivated , and 

responding organism, and th a t  although experim ental i n t e r e s t  

may be focused on one p a r t i c u l a r  aspect to  th e  exc lusion  of 

o th e r s ,  the o the rs  cannot be e n t i r e ly  ignored . Although th ese  

h y p o th e tic a l  p rocesses  are presumably in te g ra te d  in  scxne con­

ju n c t iv e  manner, d i f f e r e n t i a t i o n  between them i s  not always 

p o s s ib le  in  a l l  experim ental s i t u a t io n s .  Bruner c le a r ly  r e ­

cognizes the  d i f f i c u l t y  of d i f f e r e n t i a t in g  between hypothesized 

p sycho log ica l p rocesses ;

A n a ly tica lly , le t  i t  be noted, one may make a 
d is t in c tio n  as G estalt th e o r is ts  have, between a pure 
stim ulus process and the in teraction  of that stim ulus 
process with an appropriate memory tra ce—the la t te r  
presumably resu ltin g  in  a percept that has id e n tity .
I f  indeed there i s  a pure stim ulus p rocess, i t  i s  
doubtful that i t  i s  ever represented in  perception  
bereft of id e n tity  c h a r a c te r is tic s . The phenomena of 
a completely unplaceable ob jective or event or "sensa­
tion**—even unplaceable w ith  respect to  m odality—is  
s u ff ic ie n t ly  far from experience to  be uncanny. . . .
I f  perceptual experience i s  ever had raw, i . e . ,  free  
of ca tegorica l id e n tity , i t  i s  doaned to  be a gem 
serene, locked in the s ile n c e  of private experience.
(1957, p. 124)

Wallach a lso  recognizes t h is  problem:

Indeed i t  i s  questionable that perception i s  
p o ssib le  without some fa c to rs  other than sensory en­
ter in g  in to  i t .  (1949, p . 10)

In addition  to  the vagueness resu ltin g  from arbitrary  

e:q5erimental fra ctio n a tio n  of psychological p rocesses, i t  i s  

apparent that much of the confusion and controversy in  the 

area re su lts  frcsn the d ifferen ces in  terminology and from d i­

verse th e o re tic a l o r ien ta tio n s. In evaluating the perception
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l ite r a tu r e , fa ilu r e  to  recognize the d is t in c t io n  between "per­

ception" as a construct and perception as a s ta te  of awareness 

adds confusion to  seme of the more basic  problems which are 

involved in  perceptual experim ents. Even i f  one avoids the 

semantic and term inologica l p i t f a l l s  and considers "perception" 

as a construct, ambiguity amd controversy s t i l l  e x is t .  The 

re su lts  of any experiment must be in terpreted  w ithin th e  frame­

work of a theory, and when d iverse th e o re tic a l conceptualiza­

tio n s  are p resen t, the r e s u lts  of any experiment may be subject 

to  varying in terp re ta tio n s .

Although there are many d ifferen t th eories of percep­

t io n , i t  appears that there are only two primatry ways in  which 

perception has been conceived. Bevan (195Ô), in  reviewing the 

evolution  of the term "perception", g ives speciad a tten tio n  to  

i t s  development as a th e o r e t ic a l concept amd brings in to  focus 

the d ifferen ces between the two primary conceptions of percep­

tio n  which p rev a il. In the early  psychophysical conceptions, per­

ception i s  viewed as a simple mediating process, a constamt in  

the transform ation o f inform ation received  by the orgsmism 

fran a form that e x is t s  externad to  the orgamism to  a form that 

i s  u t i l iz e d  in  the overt response. S ince, according t o  th is  

conception, perception does not dynamically a ffe c t  other aspects  

of behavior, simple sensory q u a lit ie s  amd memory images, which 

are v estig es  o f them, au*e re la ted  in  am unccanplicated fash ion  

to  a rather r e s tr ic te d  number of physica l stim ulus dim ensions.

In the more recent or functioned conceptions, perception i s  a
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function  not only of present stim ulus input and receptor  

function , but a lso  of m otivation and past stim u la tion . In 

these form ulations a larger number of variab les are included, 

and the nature of the in ter -v a r ia b le  re la tio n sh ip  i s  regarded 

as more complex. The r e la t io n a l character of p ercep tio n -is  

stre ssed , the interm odality e f f e c t s  and the r o le  of background 

described, and the contribution  of n on -situ ation a l (motiva­

t io n a l and learning) variab les i s  emphasized. In these more 

complex and in te ra c tiv e  conceptions of perception , the iden­

t i f i c a t io n  and d e f in it io n  of the functions that in fluence  

perception beccane indispensable to  the understanding and pre­

d ic tio n  of both perception and overt response.

Another c r i t ic a l  a n a ly sis  of perceptual th eo ries  

(Harper, 1952) provides furth er d ifferen ces between concep­

tio n s  o f perception which have contributed to  controversy in  

perceptual research . Harper g iv es  h is a tten tio n  to  the kind 

of perceptual mechanism im p lic it  in  perceptual th e o r ie s . He 

notes th at two p rin cip a l kinds of mechanisms have been postu­

la ted  to  intervene between stim ulus and response, and that 

e ith er  or both of th ese  mecnanisms are im plied in  a l l  per­

ceptual th e o r ie s . The f i r s t  of these i s  what Harper c a l ls  

the und verb indung type of mechanism. This i s  e s s e n t ia l ly  a 

cogn itive mechanism, in  that i t  allows for  response v a r ia b il­

i t y  through a ltern a tio n  of th e  cognitive context in to  which 

incoming sensory data are assim ila ted . The second type of 

mechanism Harper c a l ls  the servo-type mechanism. This mechan­

ism allow s fo r  response v a r ia b il ity  by means of a q u a lita tiv e
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change of the incoming sensory data i t s e l f  rather than just 

a change o f the cogn itive  context in to  which the sensory data 

are a ssim ila ted . I t  i s  to  be noted that H a r p e r a n a ly s is  

of d ifferen ces in  perception th eo r ie s  p a r a lle ls  that of Bevan^s 

in  that the undverbindung mechanism i s  im p lic it  in  the ear ly  

psychophysical th eo r ie s  while the servo-type mechanism i s  

gen era lly  im plied by the more recent fun ction al th e o r ie s .

It  appears th a t, by and large , the ear ly  psychophy­

s ic a l  th e o r ie s  o f  perception are conceptualized so as to  deal 

with perceptual phenomena at an atom istic le v e l .  The modern 

fun ction al th e o r ie s  of perception, on the other hand, are 

conceived in  a manner which explains molar u n its  of fun ction ­

ing and which ignores the problem of d istin gu ish in g  between 

le v e ls  of p ercep tion . Even Hebb's (1949) theory of perception, 

which i s  perhaps one of the most ca refu lly  developed of the  

modern th e o r ie s  which attempts to  e:ç>lain perceptual phenomena 

at the a tom istic  and molar le v e ls ,  does not sp ec ify  operational 

measures which would permit d iffe r e n tia tio n  between sensory 

and cogn itive  le v e ls  of perception .

Predaninantly the controversy in  perceptual research  

re la te s  to  the d ifferen ces  between these two types of percep­

tu a l th e o r ie s , and, as Harper (1952) observes, much of the 

cr itic ism  of perceptual research reduces to  the question of 

the ex isten ce  of the servo-type mechanism.

One may c r i t ic i s e  the ear ly  psychophysical conceptions 

of perception as being too  narrowly defined and as excluding
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from study, phenomena which i s  pertinent to  an in v estig a tio n  

of perception . M ethodologically, however, such conceptions 

are quite acceptable. On the other hand, the modern func­

t io n a l th eories of perception are so broadly conceived as 

to  include almost a l l  p sych olog ica l p rocesses, w ithout, however, 

sp ecify ing  the re la tion sh ip  between them. Hence, although  

the arbitrary segmentation of the ea r lie r  psychophysical con­

ceptions i s  avoided, one i s  now confronted with conceptions 

of perception which are not s u f f ic ie n t ly  d ifferen tia ted  or 

a rticu la ted  to  account adequately for the many s u b t le t ie s  

of psychological organization which are known to  e x i s t .  Fur­

th e r , the fun ction al conceptions of perception tend to  be 

m ethodologically incom plete, and, hence, i t  i s  not p ossib le  

to  make a theoretically-grounded , o p era tio n a lly -sp ec ified  

d is t in c t io n  between the various psychological processes in ­

volved in  perception.

Experimental attempts to  decide which of th ese  types  

of th e o r ie s  of perception i s  more adequate have resu lted  in 

eq u iv o ca lity . One may attempt to  reso lve the d ifferen ces  

in  th ese  two conceptions of perception by c r i t ic a l ly  question­

ing a l l  assumptions and premises on which each theory r e s t s ,  

x n is  approach leads d ir e c t ly  in tothe realm of m etaphysics, 

and although th is  may be a vantage point from which to  consider 

perception th eories p h ilo so p h ica lly , such a p o s it io n  i s  of 

l i t t l e  help in  c la r ify in g  problems of research, fo r  s c ie n t i f ic  

research must u ltim ately  be evaluated in  terms o f the v a lid ity
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of i t s  methodology. The substantive problems in  perceptual 

research l i e  in  the m ethodological issu es  (Harper, 1953;

Bevan, 195&; Garner, Hake, and Ericksen, 1954; Goldiamond, 

1958).

Harper (1952), in  analyzing the fa cto rs  involved in  

the "perception versus response" problem, n o tices that the  

im p lic it assumption "response changes because perception  

changes" is  u su a lly  untenable. Harper emphasizes that for  

perceptual experim ents, i t  i s  extremely important to  se le c t  

dependent v ar iab les which permit the experimenter to  d if f e r ­

en tia te  between perception and response.

Bevan (1958) notes th at the most widespread method­

o lo g ica l d efect of perceptual th eo r ie s  i s  the absence of a 

set of statem ents that re la te  propositions about the theo­

r e t ic a l model to  reduction senten ces. The r e su lt  i s  that 

i t  i s  not p o ss ib le  to  re la te  data sy stem a tica lly  to  the 

ch a ra c ter is tic s  of the perceptual mechanism, nor i s  i t  pos­

s ib le  to  r e la te  various p rop erties of the mechanism to  each 

other. Consequently, as Bevari s ta te s :

. . .  i t  i s  d i f f ic u l t  t o  make a s c ie n t i f ic a l ly  
meaningful d is t in c t io n  between sen sation  and percep­
t io n , perception  and conception, or to  d iffe r e n tia te  
op eration ally  between the processes of a tten tion  and 
p erception . (1958, p . 52)

The m ethodological problems resu ltin g  from too  narrow 

an understanding o f operationism have been analyzed by Garner, 

Hake, and Ericksen (1956), who note that much confusion in  

perceptual research has resu lted  from equating perception with
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the d iscrim inatory response by which i t  i s  op eration a lly  

d efined . These w riters propose a method of "converging 

operations" by which perception  can be op eration ally  d is t in ­

guished from response. This involves the use of two or more 

experim ental operations, preferably independent, which allow  

the s e le c t io n  or elim ination  of a ltern a tiv e  hypotheses which 

would exp lain  an experimental r e s u lt .

Goldiamond (1958) has a lso  contributed to  an understanding 

of the m ethodological problems in  perceptual research . He fin d s  

that certa in  kinds of perceptual response in d ica tors have 

c h a r a c te r is tic s  of th e ir  own which cannot be a ttr ib u ted  to  the  

perception  which the response i s  assumed to  in d ic a te . Further, 

he notes th a t the experimenter may inadverten tly  introduce  

error in to  h is  an alysis of the experimental r e s u lts  by coupling  

certa in  kinds of in d icators w ith  certa in  psychophysical methods.

C learly , fa ilu re  to  recognize the m ethodological prob­

lems in  a ttr ib u tin g  experim ental r e su lts  to  perceptual change 

has re su lted  in  much confusion in  the general area of percep­

tu a l research , but nowhere has a lack of consideration  fo r  

methodology resu lted  in  inconclusive experim ents, controversy, 

and disagreement so much as in  the stu d ies  r e la t in g  to  sublim­

in a l p ercep tion , perceptual defense, and perceptual s e n s i t iz a ­

t io n . The lite r a tu re  in  t h is  area has already been system at­

i c a l ly  reviewed by Jenkin (1957), Adams (1957)* and Goldiamond 

(1958). B r ie f ly , the paradigm for  these exqxeriments i s  as
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fo llo w s: The subject makes two d ifferen t and u su a lly  simul­

taneous responses to  stim uli from a s e r ie s  presented one at 

a tim e . Usually some o f the stim u li have a meaning which i s  

d iffe r e n t  from that o f the other stim u li in  the s e t .  One 

response i s  overt, i . e .  verbal, and the other i s  o ften  physio­

lo g ic a l ,  non-verbalizab le, and presumably in d ica tiv e  of emotion 

(such as GSR). The experimenter deals w ith the d ifferen ces  

between the two in d ica tors of perception at re la ted  stimulus 

measures. One response i s  interpreted  as in d ica tin g  absence 

of awareness o f the stim ulus, w hile the other i s  interpreted  

to  in d ica te  perception or d iscrim ination  of t h is  same stim ulus. 

I f  the ind icators are separated in  time a stim ulus magnitude 

i s  found which r e la te s  to  reports o f no awareness. I f  at th is  

magnitude or lower t&e subject la te r  correctly  id e n t i f ie s  the 

stim ulus, the d ifferen ce  i s  ca lled  "discrepancy." On the  

other hand, i f  the perception in d icators are contemporaneous 

and the subject reports no awareness o f the stim ulus magnitude 

and a lso  makes a correct id e n t if ic a t io n , th is  i s  ca lled  the 

"asynchrony." C h a ra cter istica lly , discrepancy and asynchrony 

between in d icators i s  interpreted  as demonstrating unconscious 

perceptual p rocesses.

Goldiamond (1958), in  a c r i t ic a l  m ethodological analy­

s i s  of these experim ents, focuses on the re la tio n sh ip  between 

the psychophysical methods employed and the kind of data which 

i s  c o lle c te d . His a n a lysis  rev ea ls  that the discrepancy or 

asynchrony between in d icators may be a function  of pairing a
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v a lid  indicator w ith one made le s s  se n s it iv e  by admitting in­

v a lid a tin g  variance, or by using procedures which a r t i f i c i a l ly  

in f la te  thresholds and thereby make i t  appear that processes 

re la ted  to  the rece ip t o f information are going on below 

threshold  le v e ls .  Goldiamond concludes th at:

• • . most o f  the substantive contributions in  
th is  area (subception , perceptual defense, e t c . )  
cannot be demonstrated to  r e la te  to  perceptual var­
ia b le s  and that the subject in  responding to  a per­
ceptual s itu a tio n  tends to  respond in  terms of the  
consequences of h is  response aW in  terms o f other 
nonperceptual v a r ia b le s . (195Ô, j>. 405)

Despite the voluminous lite r a tu r e  in  perceptual research  

and the fa c t that the semantic, th e o r e t ic a l, and methodological 

problems in  d iffe r e n tia t in g  between perception and response or 

between sensory and cogn itive  le v e ls  o f perception have been 

given thorough consideration , l i t t l e  e3Q>erimental a tten tion  

has been given to  t h is  problem. Atwater (1953), in  a review  

of perceptual e3q>eriments, concludes th at only one study y ie ld s  

r e su lts  which c le a r ly  demonstrate that m otives may a lte r  per­

ception rather than just response. A subsequent review by the  

present w aiter revea ls  that only a few esqjeriments, in  addition  

to  th at by Atwater (1953) and Harper (1952), purport to  deal 

w ith the general problem. These stu d ies may be divided in to  

two groups according to  the approach taken on the problem.

One approach has been to  conceive of perception as a se r ie s  

of tem porally organized p rocesses intervening between the  

stim ulus and response. In these e3q>eriments, the experimenter 

attempts to  d is tin g u ish  between le v e ls  of percep tion .
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Atwater (1953), in  an experim ental s itu a t io n , found 

th a t peqple who read from r ig h t t o  l e f t  have a greater sen­

s i t i v i t y  for stim u la tion  in  the l e f t  h a lf of the v isu a l f i e ld ,  

w hile people who read from l e f t  to  r igh t have a greater sen­

s i t i v i t y  in  the r igh t h a lf o f the v isu a l f i e l d .  The dependent 

variab le in  h is  experiment i s  recogn ition  threshold  fo r  an 

irreg u la r ly  fla sh in g  l ig h t ,  and he in terp rets the r e su lts  of 

h is  e:q)eriment as g iv in g  support fo r  the hypothesis that cen­

t r a l  fa c to rs  do a f fe c t  perception rather than just response.

N eisser (1954) was a ls o  concerned w ith d iffe r e n tia ­

t in g  between the perceptual and response m anifestation s of 

in tern a l fa c to r s . He presented words and th e ir  homonyms to  

h is  su bjects ta c h is to se o p ic a lly  and found that the se t  to  

perceive words as induced by previous v isu a l exposure to  them, 

resu lted  in  the lowering of the su b jec t's  threshold  fo r  per­

ce iv in g  the printed  word rather than f a c i l i t a t in g  h is  verbal 

rep ort.

Wallach (1953) has shown both th e o r e t ic a l and experi­

mental in te re st  in  the problem of d istin g u ish in g  between le v e ls  

o f perception . He i s  concerned with determining whether 

cen tra l fa cto rs a lte r  perception  (sen so r ia lly )  or exert th e ir  

e f f e c t  on behavior by a lte r in g  a memory trace with which the 

meaning content i s  connected. Using the k in e t ic  depth e f f e c t ,  

Wallach shows th a t three dim ensional fig u res east s ilh o u e tte s  

which are i n i t i a l l y  seen as two dim ensional, but which are 

seen as three dim ensional a fte r  the subject has seen the
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s ilh o u e tte  of the figtire while i t  i s  being ro ta ted . He jus­

t i f i e s  h is  conclusion that the report o f a change from two 

t o  three dimensions i s  perceptual (sensory) on the b asis  of 

h is  su b jec t’s  reporting p erspective r e v e r sa l. This i s  cer­

ta in ly  a tenuous argument. Gibson (1957)» who performed a 

s im ila r  experiment and obtained comparable r e s u lt s ,  re fers  

s p e c if ic a l ly  to  the d ifferen ces between h is  in terp reta tio n  

and th at of Wallach, pointing out that Wallach’ s e:q>eriment 

does not n ecessa r ily  prove the e f f e c t  o f memory on depth 

in terp reta tio n  of an ambiguous s t a t i c  p ic tu r e . Thus, i t  

appears that the r e s u lts  of the experiment by Ifellach  do not 

g iv e  s u ff ic ie n t  evidence to  support the in ference that the  

perceptual changes reported by h is  su b jects were perceptual 

(sensory) rather than in te rp re ta tiv e .

Harper (1952) experiment a lly  demonstrated that red 

o b je c ts , which are u su ally  or always seen as red , are seen 

under experim ental conditions as "redder" than those red 

ob jects which have seldcm, i f  ever, before been seen as red. 

The r e s u lt s  of th is  study give strong support for  the hypo­

t h e s is  th a t past experience with an object may re su lt  in  a 

change o f perception at a sensory l e v e l .

In the experiments by Atwater and by N eisser , the  

dependent variable i s  recogn ition  th resh o ld , and although  

th ese  stu d ie s  do d is t in g u ish  op eration a lly  between perception  

and response, they do not y ie ld  inform ation with regard to  

the le v e l  at which t h is  perceptual change occurs. As
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previously  noted, the r e su lts  of W a lla ch ex p er im en t are 

subject to  equivocal in terp re ta tio n , and one may argue, as 

Gibson has done, that cen tra l fa cto rs  a lte r  depth in terp re­

ta tio n  rather than depth perception in  Wallach*s use o f the 

term. Only the e:q)eriment by Harper g iv es  support fo r  the 

hypothesis th at in tern a l fa c to rs  may function  to  a lte r  per­

ception at a sensory le v e l  of perception rather than at an 

"as if"  in terp re ta tiv e  le v e l .

A second approach to  the problem of e:?erim entally  

d iffe r e n tia tin g  between perception and response i s  that of con­

ceiving o f perception  as sensory awareness. In e:q)eriments stem­

ming from t h is  approach, se le c t io n  of a dependent variab le which 

d iffe r e n t ia te s  between perception and response i s  of primary 

inportance. Harper (1952) r e la te s  an incident in  which one of 

h is  co llea g u es, working with a hypnotized su b ject, presented  

her w ith an ordinary yellow  p e n c il, suggesting th at the p en c il 

was green. The subject responded subsequently to  severa l t e s t s ,  

includ ing the Ish ih a r i Color V ision  T est, as i f  yellow  were for  

her green . Harper reasons that the hypnotic suggestion  resu lted  

in  a change of in tern a l organization of the subject so  that she 

a ctu a lly  perceived yellow  as green. From the data provided by 

Harper, i t  i s  not p o ssib le  to  conclude that the su b je c t’s per­

ception was changed at a sensory le v e l  rather than at an "as if"  

cogn itive le v e l  of perception . However, th is  incident as de­

scribed by Harper suggested hypnosis as a means of manipulating 

in tern a l fa c to rs  for experimental study. With a s lig h t  modi­

f ic a t io n  t h is  technique o ffe r s  a means of determining whether
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or not the su b ject*3 perception i s  a ltered  at a sensory le v e l .  

I t  i s  a w ell-e sta b lish ed  fa c t  (Stevens, 1951, P* 853) that  

people w ith  normal color v is io n  experience a negative a f te r ­

image follow ing the experience o f a bright spot of co lor and 

th at th is  after-im age i s  a color experience, c<mplementary to  

that o f the i n i t i a l  color experience. Therefore, i f  the  

h ypnotically  induced e:g)ectance to  see red, fo r  exaaple, oper­

a tes  at the le v e l of the sense organ, the subject w i l l  report 

an after-im age o f green, i f  g iven  an opportunity to  do so .

k  survey o f the lite r a tu r e  re v e a ls , however, th a t t h i s  

idea fo r  te s t in g  the v a lid ity  of the hypn otica lly  induced color  

experience i s  not a new one. Binet and Fréré (1888), Dorcus 

(1937) Erickson and Erickson (1938), and Hibler (1940) a l l  have 

used t h is  technique in  order to  determine whether the exper­

ience of the hypnotized subject was modified by suggestion at

the le v e l  of the exteroceptor. The find in gs of these stu d ies

are in co n sis ten t, however, as Binet and Frerè and Erickson and 

Erickson report p o s it iv e  r e s u lts  w hile Dorcus and Hibler report 

negative r e s u lts . I t  seems lo g ic a l  to  assume that the d if f e r ­

ences in  the obtained r e su lts  are re la ted  to  d ifferen ces in  

experim ental procedures; hence, each o f th ese  e:Q>eriments was 

ca re fu lly  analyzed in  order t o  d iscover experimental fa cto rs  

which might have contributed to  the d ifferen ce  in  the r e su lts  

of th ese  stu d ie s .

Binet and Frere (1888) were the f i r s t  to  employ the

use of the negative after-im age technique as a means of
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v er ify in g  the sensory m anifestations of h]rpnotically induced 

perceptual exp ectan cies. Their su b ject, who was in  a somnam­

b u lis t ic  trance s t a t e ,  was presented a square of w hite paper 

with a centered black spot designed to  f i x  her v is io n . The 

suggestion  was made that the paper was red . A second sheet 

of paper, lik ew ise  marked with a black spot in  the center, 

was then produced, and as soon as the subject f ix a te d  on the 

sp ot, she exclaimed th a t the spot was surrounded by a colored 

square. The color which she reported was complementary to  

that which had been made to  appear by means of su ggestion . 

L it t le  information i s  given about the so p h is tica tio n  of the  

su b ject, but the authors note that to  insure su ccess in such 

an e^^eriment, care must be taken to  define the nature of the  

suggested color and shade; otherw ise, the subject may, for  

example, see the shade o f red for which the after-im age i s  

green or the orange-red for which blue i s  coaplementaiTr.

Dorcus (1937), prior to  the e^qperimental procedure, 

presented to  each o f h is  subjects a color card and demonstrated 

to  them the negative after-im age phenomenon. Bs then induced 

a deep hypnotic trance and gave severa l o f the standard t e s t s  

in  order to  a scerta in  that a l l  su bjects were in  a deep trance 

s t a te .  Then the hypnotized su bjects were shown a colored card 

and given the suggestion  that i t  was of another co lo r . In 

order to  make i t  im possible fo r  h is  su b jects  to  "fake" an 

after-im age and to  n eu tra lize  the knowledge which he had given  

them p rior to  the e3q)eriment, Boren» required h is  subjects to
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project th e ir  after-im ages on a colored background. Although 

t h i s  i s  a rather ingenious method of confounding the subject 

■who might g ive the expected response in  order to  p lease  the  

experim enter, i t  i s  indeed questionable th a t any but th ose  

■who had been trained  in  reporting color experience could  

accurately  describe the color of the expected after-im age as 

projected  on the colored background. The r e su lts  o f t h i s  

e:q>eriment are n eg a tiv e , but the conclusions which Dorcus 

draws from h is  experim ental data are questionable in  view of 

the fa c t that the naive subjects could not reasonably be 

expected to  describe accurately the nuances of color which 

they  would be expected to  see in  the projected  a fter-im age.

Erickson and Erickson (1938), using a technique sim i­

la r  tv  that of Binet and Prere, obtained p o s it iv e  r e s u lt s  

from four of the f iv e  su b jects used in  th e ir  experiment. The 

nature of the experim ental task  was d isgu ised  by presen ting  

the su b jects with e igh t white cards, suggesting in  advance a 

color experience fo r  the odd numbered cards and requesting  

the su b jects to  id e n tify  the color of a l l  cards. Subjects  

were given  fr e e -a sso c iâ t ion t e s t s  before and a fte r  the e:q)eri- 

mental procedure in  order to  determine whether previous know­

ledge of the negative after-im age phenomenon entered in to  the 

obtained r e s u lts .  Following the experiment the su b jects were 

questioned concerning a d e fin it io n  of complementary co lors  

and required to  hazard guesses as t o  what colors were comple­

mentary. The r e s u lts  o f the fr e e -a sso c ia t io n  t e s t s  and post-
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experimental in terrogation  y ielded  no reason to  suspect 

that the subjects had any previous knowledge of negative  

after-im ages, although a l l  subjects were in te l le c tu a l ly  

so p h istica ted  co llege stu d en ts. Nor was there any evidence  

o f th e ir  gaining any knowledge of color complements from the  

63g>erimenta l experience,

Hibler (1940) introduced h is  subjects to  four d i f ­

ferent experimental co n d ition s. F ir s t , he asked the subjects  

to  report what they would see  a fte r  gazing at a b r ig h tly  

colored disk for th ir ty  seconds. Hibler did not, however, 

a ctu a lly  present color cards to  the subjects but only requested  

that the subject imagine what he might experience i f  he were 

exposed to  a disk of each of the primary colors and then  

continued to  gaze at a neutral background. The purpose of 

th is  was t o  t e s t  the su b jec t's  knowledge of the after-im age  

phenomenon. Second, Hibler hypnotized his su b jects , presented  

to  them a grey card and suggested a color experience. Then 

presenting to  the subject another grey card, he asked for a 

report of the color experienced. Hibler then repeated t h is  

procedure but awakened the subject before asking for a report 

of the after-im age. Third, repeating th is  procedure, he used 

a blue stim ulus card but suggested that i t  was id e n tic a l in  

co lor, hue, and brightness to  a red card which he showed the 

su b ject. He asked fo r  the after-im age on a grey card while  

the subject was hypnotized, and then again a fte r  the subject 

had been awakened. Fourth, he repeated condition one
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under hypnosis and a lso  conducted the usual after-image 

experiment, using actu al color stim u li, offered  no hypnotic 

suggestion , and e l ic i t e d  the after-im age report a fter  the 

subject had been awakened.

Hibler*s r e su lts  were not consistent with those 

obtained by Binet and Frère or by Erickson and Erickson.

Hibler s ta te s  in  a footnote that one fa c to r  which may have 

accounted for t h i s  d ifferen ce i s  that he spent only three  

to  f iv e  minutes inducing a hypnotic trance, whereas Erickson  

and Erickson spent frcmi 30 to  45 minutes. I t  must a lso  be 

noted that Hibler*s in stru ctio n s to  h is su b jects were so 

ambiguous that he may have inadvertently influenced th e ir  

responses. For example, in  h is  procedure to  e l i c i t  the 

after-im age, he informed the subjects th at he would present 

a "grey" card. I t  i s  not surprising that many reported the  

card to  be grey. I t  i s  a lso  important to  note that Hibler 

did not suggest to  h is  su bjects that they would see (the 

blue card as) red , and i t  i s  quite p ossib le  that the lack  

of c la r ity  and the ten ta tiv en ess  of h is  suggestions in  part 

three of h is  experiment contributed to  h is  fa ilu r e  to  obtain  

the expected r e s u lt s .  Further, three of h is  four subjects 

were fam iliar w ith the negative after-im age phenomenon and, 

hence, could have g iven  the appropriate responses on the b a s is  

of th e ir  memory o f previous s itu a tio n s . There i s  one fa cto r  

which certa in ly  modified and confounded the r e su lts  obtained 

by Hibler. His data revea l th at a l l  subjects* reports of
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negative after-im ages under hypnotic conditions are c o n s is t­

ent w ith  th e ir  i n i t i a l  pre-hypnotic commitments. Hence, 

the technique which he used to  determine prior knowledge o f  

the negative after-im age phenomenon a c tu a lly  supplied the 

su bjects with a knowledge (whether correct or incorrect) o f  

how t o  respond during the experiment, and they responded in  

terms of th is  knowledge,

Frcm the foregoing i t  i s  apparent that there are a 

v a r ie ty  of fa cto rs which may have contributed to  the d if f e r ­

ences in  r e su lts  obtained. In regard to  the two stud ies  

which report p o s it iv e  r e s u lt s ,  i t  i s  quite p ossib le  that the 

su b jects were acquainted w ith the negative after-im age phe­

nomenon prior to  th e ir  p a r tic ip a tio n  in  the e^^eriment. The 

fr e e -a sso c ia t io n  technique employed by Erickson and Erickson 

i s  hardly adequate to  determine whether the subject knows 

that e x p er ien tia lly  green i s  the opposite of red. An opposite- 

a sso c ia tio n  technique would seem more appropriate. A lso, from 

th e ir  cmment on the in terro g a tio n  of the subjects a fter  the  

experiment, one cannot d iscern  whether the questioning amounted 

to  more than an in te l le c tu a l  examination U) determine the 

su b jec t*8 a b i l i t y  to  d efine complementary co lo rs , A more de­

ta i le d  questioning concerning the su b jec t’s knowledge of or 

previous experience of the negative after-im age phenomenon 

would seem more d esira b le .

As previously  noted, i t  i s  not known whether the sub­

jec t used by Binet and Fréré was acquainted with the negative
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after-im age phenomenon. Further, the measure employed by 

Dorcus, requiring that the subject id e n tify  the color o f an 

after-im age as projected on a colored background, makes fo r  

such a d if f ic u lt  task  that only persons tra ined  in  reporting  

color experiences could be expected to  describe accurately  

the after-im age co lo r . I f  h is  subjects a c tu a lly  were so 

so p h istica ted , then they would almost c e r ta in ly  have know­

ledge of complementary c o lo r s . I f  they were n ot, then th e ir  

d escrip tion  o f the after-im age color would be o f dubious 

accuracy. The r e su lts  of the experiment would be confounded 

whether the su b jects  were naive or so p h istica ted . As pre­

v io u sly  mentioned, the pre-experim ental “imaginary s i t u a t io n ,* 

used by Hibler to  determine the su b jec t’s knowledge o f comple­

mentary co lors, introduced in  the subject an expectancy which 

conceivably prevents him from reporting any negative a f te r ­

image experience which is  in co n sisten t w ith t h is  expectancy. 

Hence, i t  i s  obvious that one must obtain an adequate measure 

of the su b ject’ s knowledge o f complementary colors and o f the  

negative after-im age phenomenon, but one a lso  must be carefu l 

to  avoid g iv in g  the subject any knowledge or expectancy which 

would confound the r e su lts  o f  h is  p a rtic ip a tio n  in  the exper­

iment proper. It i s  a lso  obvious that the experim enter’s 

in stru ction s must be very s p e c i f ic ,  p o s it iv e , and unambiguous 

so th a t the subject i s  c le a r ly  in structed  to  experience only  

the suggested co lo r . Another important variab le i s  the length  

of time spent in  trance in du ction . There i s  reason t o  b e liev e
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that th is  variab le i s  re la ted  to  depth o f trance, and that 

p o ss it lv e  r e s u lts  can be obtained only i f  the subject i s  in  

a deep somnambulistic tran ce.

These four e:q>eriment3 are id e n tic a l in  that the  

hypnotized subject i s  g iven  a suggestion  to  e3Ç)erience color  

when presented with a pseudo-stim ulus card, and then required  

to  report a negative after-im age in  r e la t io n  to  another card. 

However, they d if fe r  in  other resp ects , which have already 

been d iscu ssed . The fo llow in g  diagram summarizes these  

d ifferen ces .

Sop h istica tion  
of subjects

Length o f time spent Chromâtic i t y  
in  trance induction of cards

Binet
? •> Achromatic only

Dorcus Naive and 
Sophisticated

? Chromatic only

Erickson
and

Erickson
? 30  minutes Achromatic only

Hibler Naive and 
Sophisticated

5 minutes Achromatic and 
Chromatic cards

The diagram above emphasizes the fa c t  that adequate consideration  

of a l l  three major variab les i s  not g iven  in  any one of these  

four experiments and that the ejQ>eriments d if fe r  among them selves, 

An experiment designed to  allow for system atic
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mamipulation of these three major variab les would give scane 

b a sis  for determining the extent to  which these variab les  

may have contributed to  the co n flic tin g  r e s u lts  of the four  

experiments and a lso  would y ie ld  information pertinent to  

the question of whether in tern a l fa cto rs  can a lte r  perception  

as sensory awareness# Such an experiment i s  described in  the 

fo llow ing pages.



CHAPTER II  

STATEMENT OF PROBLEM

The major purpose of th is  study i s  to  in v estig a te  

the e f fe c t  of in tern a l fa c to r s  Isuch as s e t ,  suggestion) on 

perception. More s p e c i f ic a l ly ,  the purpose i s  to  in v estig a te  

the e f fe c t  of hypnotic suggestion  on perception of c o lo r . A 

further purpose i s  to  try  to  account for the d ifferen ce  in  

re su lts  obtained by other in v e stig a to rs . Previous stu d ie s  

have d iffered  among them selves not only with respect t o  th e ir  

conclusions about the e f f e c t  of hypnotic suggestion  on color 

perception^ but a lso  with resp ect to  the use of three variab les:  

length of time cpent in  trance induction, degree of s o p h is t i­

cation  of su b jec ts , and chrom aticity of pseudo-stim ulus cards. 

Accordingly, the current study proposes to  in v estig a te  the  

in fluence of these variab les on the perception of co lor .

26



CHAPTER I I I  

14ETH0DS 

Subjects

The 64  su b jects used fo r  the e ^ e r ia e n t  were volun­

te e r s  from the Oklahoma G ir ls Training School. In t h is  

in s t itu t io n  there are 137 g i r l s .  Table 1 shows th e ir  d is t r i ­

bution according to  age and educational s ta tu s .

Table 1

D istr ib u tio n  of Population According to  
Age and Educational Status

Age Grade placement Grades retarded

Years Number Grade Number Years Number

12 1 7 21 0 33
13 3 S 25 1 50
14 32 9 41 2 36
15 35 10 35 3 10
16 42 11 11 4 7
17 23 12 4 5 1
IS 1

137 Î37 137

Table 1 in d ica tes  that almost a l l  g i r l s  f a l l  w ith in  

the 14 to  17 year age range. I t  i s  a lso  séparent that over

27
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75$ o f the group are retarded at le a s t  one year in  school 

progress. Although IQ scores are not ava ilab le  fo r  a l l  the  

g ir l s  in  the sch oo l, the w riter has administered ind ividual 

in te llig e n c e  t e s t s  to  a randomly se lec ted  se t  of these g ir ls ,  

Table 2 shows the frequencies of IQ scores f a l l in g  w ithin  

10 point in te r v a ls .

Table 2

D istr ib u tion  o f IQ Scores fo r  a Random Sample 
of the Population

IQ range Number

110-119 2
100-109 3

90-99 7
80-89 12
70-79 7
60-69 5
50-59 2
40-49 1

w

Table 2 rev ea ls  that th is  sample is  below average in  

in te llig e n c e  r e la t iv e  to  the general population. This might 

be e:qpected, however, s in ce  a l l  but one or two of the g ir ls  

in  the in s t itu t io n  came from lower socio-econom ic le v e l s .

Since knowledge of the after-im age phenomenon might 

in fluence the subject *s responses in  the experimental s itu a tio n , 

i t  i s  e s s e n t ia l  th a t su b jects  who have no knowledge o f th is  

phenomenon be se le c te d . Hibler*s find in gs (1940) in d ica te  that  

i t  i s  not fe a s ib le  to  question  the subject about her knowledge
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of t h is  phenomenon p rior to  the experiment, fo r  t h is  procedure 

g iv es  the subject cues which then function  as determinants of 

her response to  the experimental s itu a t io n . The use of subjects 

who have l i t t l e  formal education and lim ited  in te l le c tu a l  in ­

te r e s t s  tends to  ensure naivete w ith regard to  the negative  

after-im age phenomenon. In order to  obtain an em pirical b asis  

for in ferr in g  th at naivete characterizes the sample from which 

the subjects were drawn, 40  g ir ls  who are sim ilar to  the exper­

imental sample with respect to  age, in te llig e n c e , and so c io -  

econmnic le v e l  were g iven  a t e s t  of knowledge of after-im age  

phenomenon, o ra lly  (See Appendix B). A nalysis of the r e s u lts  

revea ls th at only one correct response was g iven  out of a 

p ossib le  160. This study gives support to  the assumption that 

the su bjects have no knowledge of the negative after-im age  

phenomenon.

A ll su b jects must have normal color v is io n , for only 

such persons could be expected to  give correct after-im age 

report£« Therefore, the Ish ih ari Color V ision Test was admin­

is ter ed  to  a l l  prospective su b jec ts , and only those who manifest 

no color v is io n  anonolies were considered fo r  the e:q»eriment.

Those who volunteered for the e^ erim en t and who had 

normal color v is io n  were then se lec ted  on the b a s is  of somnam­

b u lis t ic  trance s u s c e p t ib il ity . Techniques described by 

Estabrooks (1951, pp. 23-49) were used. Those subjects who 

could achieve a somnambulistic trance according to  the c r ite r ia
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outlined  by Estabrooks ( l9 5 l)  were chosen as subjects fo r  

the two trance groups (See Appendix E ).

Variables

S o p h istica tio n  of su b jec ts . On the b a sis  of a pre­

lim inary study (See Appendix B), i t  was assumed that none of 

the su b jects se lec te d  for the experiment had knowledge of 

the negative after-im age phenonenon. Half of the su b jects  

received  no information about the negative after-im age phe­

nomenon and are referred  to  as the Naive Group. The other 

h a lf  o f the su b jects  were given information which would per­

mit them to  report the correct negative after-im ages in  

response to  the experimental s itu a tio n  without having 

experienced any sensory image. The inform ation i s  contained in  

the fo llow ing:

I  want to  t e l l  you a l i t t l e  about the eye and
how i t  works. Because o f the way the eye i s  made,
certa in  colors are op posites. Black and w hite are 
op posites, red and green are op p osites, and blue and 
yellow  are opposites. Now i f  we look at a color on
a grey background for severa l seconds and then take
the color away, we w il l  see the opposite c o lo r . For 
ex a i^ le , i f  you look at a sm all black square in  the  
center of a large sheet of grey paper for  severa l 
seconds then take the black square away, you w i l l  see  
a white square on the grey paper where the black square 
has been, although there w i l l  a ctu a lly  not be any white 
paper th ere . The same th ing happens w ith other co lo rs .
I f  you look at a color on a grey background and then  
take i t  away, the opposite color w i l l  iq>pear. Now 
remember black and white are op p osites, red and green 
are op posites, and blue and yellow  are op p o sites .

Subjects who receive the above inform ation are referred  

to  as the Soph isticated  Group.
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Length o f time spect in  trance induction . This varia­

b le  co n sis ts  o f three c la sse s ;  Long, Short, and No-Trance, i l l  

g i r l s  used in  the f i r s t  two groups were se le c te d  hypnotic sub­

j e c t s .  They p artic ip a ted  in  the ejg)eriment w hile in  a somnam­

b u l i s t i c  hypnotic tran ce. A maximum of f iv e  minutes was 

spent in  trance induction fo r  one h a lf  o f the trance su b jects , 

and they are referred  to  as the Short-Trance Group. A mini­

mum- of 30  minutes was spent in  trance induction  w ith the other 

h a lf  of the trance su b jec ts , and they are referred  to  as the  

Long-Trance Group. Subjects fo r  the No-Trance Group were 

se le c te d  from those g ir l s  who had not been te s te d  fo r  sus­

c e p t ib i l i t y  to  somnambulistic tra n ce .

In order to  induce hypnosis, the subject was seated

in  a confortable chair and encouraged to  re la x  and to  close

her eye»*- The experimenter then gave th e  fo llow in g  in stru c tio n s , 

which were repeated throughout the attempt t o  induce hypnosis:

You are fa l l in g  sound a s leep . Relax a l l  your 
muscles and imagine th at you are going in to  a deep 
s le e p . Deeper and deeper. You w i l l  not wake up
u n t il  I  t e l l  you, then you w i l l  wake up q u ie tly ;
and you w i l l  always f e e l  f in e  as a r e su lt  of these  
su g g estio n s. You are f a l l in g  sound, sound asleep .
Deeper and deeper, and deeper. You f e e l  very heavy 
and t ir e d  and relaxed . You are f a l l in g  deeper and 
deeper a s leep . You w i l l  hear only my vo ice  as you 
s le e p .

Pseudo-stim ulus card chromâti c i t v . The th ird  variab le  

i s  the ch r« n a tic ity  o f the pseudo-stim ulus cards. The four  

pseudo-stim ulus cards presented to  h a lf  o f th e  subjects were



32

Achroaatic (Color Aid Grey No. 5 ) . For Trance su b jects , one 

o f  four co lors (red , b lue, green, yellow ) was suggested for  

each of the achromatic pseudo-stim ulus cards. There are 24 

permutations of th ese  co lo rs . Since after-im ages of colors  

are the complementaries of the co lors, i t  seems undesirable 

t o  have any suggested color preceded or follow ed by the sug­

g e s tio n  of i t s  complementary. Of the 24 p o ssib le  permutations 

o f  the four c o lo r s , th erefore , only e igh t were used in  t h is  

study:

1 2 3 4 5 6 7 8

R R B B G G I I
y b r g t b g r
G G I I R R B B
B I  G R B I  R G

Each subject p a rtic ip a tin g  in  the Achromatic condition  

had one of th ese  orders assigned at random to  her.

The other h a lf of the subjects were shown chranatic 

pseudo-stim ulus cards which con sist of red (Color Aid Red Hue), 

a blue (Color Aid Blue Hue), a green (Color Aid Green Hue), and 

a yellow  (Color Aid Yellow Hue) card. The same r e s tr ic t io n s  

held for the order of th e  four chromatic pseudo-stim ulus cards, 

aind again th ere  were only e igh t (the same as above) perm issib le  

orders. Each subject in  the Chromatic Group had two of e igh t  

orders se le c te d  fo r  her (one fo r  the chromatic psuedo-stimulus 

cards, the other fo r  the suggested c o lo r s ) . There are 26 

p o ssib le  p a ir s  o f orders. In order t o  avoid confounding the  

e f f e c t  o f the chromatic pseudo-stim ulus cards with “correct*
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after-im age i t  was d esireab le  t o  impose the fo llow ing r e s t r ic ­

t io n s:  the suggested co lor must be d ifferen t from e ith er  the

color of the pseudo-stim ulus card or from the complementary 

color of the pseudo-stim ulus card. These r e s tr ic t io n s  permit 

the use of only eight of the p ossib le  pairs of orders:

Suggested color Pseudo-stimulus Suggested co lor Pseudo-stim ulus
dard color card color

1 2

Y R B R
G Y G B
B G Y G
R B R Y

R B G B
Y R Y G
G Y R Y
B G B R

Y G B G
R Y R B
B R Y R
G B G Y

7 S

G Y R Y
B G B R
R B G B
Y R Y G

Each subject p artic ip a tin g  in  a chromatic condition  

had one of these orders assigned at random to  her.

Apgyat^ys

In order to  f a c i l i t a t e  presentation  of th e  pseudo­

stim ulus cards, after-im age cards, and matching c o lo rs , an
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enclosed box was used* The box was constructed of 1/4" p ly ­

wood and i s  12" deep, 12" lo n g , and 14" w ide. The 1 1/2" 

viewing 2q>eratures, spaced 1" apart, were centered in  the  

fron t of the box, perm itting a binocular view o f the in te r io r .

In the center of the rear panel i s  a 1" c ircu la r  presentation  

window. A 1 1/2" plywood p la te  was centered over th is  presen­

ta t io n  window, on the outside of the box and mounted on two 

p a r a lle l  wooden s tr ip s , 1/8" th ick  and 1 1/2" long. This 

arrangement perm its the examiner to  in ser t a s tr ip  of paper 

under the p la te  and expose i t  through the presentation  window 

t o  the subject who looks through the viewing ^ e r a tu r e s . In  

the in te r io r  of the box the black panel was covered with  

neutral grey paper (Color Aid Grey Ho. 5) except for the  

presen tation  window. The p ortion  o f the cover p la te  which 

i s  v is ib le  through the p resen tation  window and the s id es  of 

the window i t s e l f  were painted f la t  b lack . The rest o f the 

in te r io r  of the box was painted  f la t  w h ite . Two eight-w att 

Standard Cool White, General E le c tr ic  flou rescen t tubes were 

used to  illum inate the in te r io r  of the box, being mounted above 

and below the viewing ip eratu res.

The top panel of the box lacks 1/8" of jo in ing  the rear  

p anel. The re su ltin g  s lo t  allow s a matching card to  be in serted  

for  p resen ta tion  t o  the su b jec t. The m atchiig card co n sis ts  of 

a 15" % 13" p iece o f cardboard, covered w ith  neutral grey p iper. 

Four 1" d isc s  o f various t in t s  (Color Aid VB? T 2, BG T 3,
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EVE T 4 , T T 4) were cemented in  a 5" c ir c le  on the matching 

card. These d iscs  were numbered so as to  permit the subject 

to  id e n tify  any t in t  by means other than by color naming ( i . e .  

in d ica tin g  the number rather than the color name).

Procedure

Each of 64 su b jects  were assigned to  one of twelve  

treatment c la sses  (3 Trance x 2 Chromaticity x 2 S oph istica­

t io n ) .  Each of the 32 Trance su b jects were assigned randomly 

to  one of eight treatment groups (2 Trance x 2 Chromaticity x 

2 S o p h istica tio n ). Four of these  groups were Long-Trance; the 

other four are Short-Trance.

Long-Trance Groups

The procedure fo r  the Long-Trance groups, are;

Long-chrcm atic-sophistieated. Before the subject 

entered the i ôom, a p a ir  of orders of suggested color and of 

color of pseudo-stim ulus card was se le c te d . A fter the subject 

entered the room, she was made comfortable and to ld  that she

was p a rtic ip a tin g  in  some research  on color v is io n . The in fo r­

mation about negative after-im ages (p. 3 0 ) was given  to  her.

The experimenter then placed her under deep trance (p. 3 1 ) and 

gave the follow ing in stru ctio n s;

Vhen you thoroughly understand the in str u c tio n s , you 
w il l  look in to  the box on the ta b le ; and I sh a ll begin  
to  show you a s e r ie s  o f e ig h t cards, one at a tim e. Card 
number one, as you s h a ll  s e e , w i l l  be red fo r  in stance, 
l ik e  th is  (red card shown the subject outside the presen­
ta t io n  box for not more than three secon ds). Card number 
th ree , as you s h a ll  s e e , w i l l  be b lu e , for  in stan ce, l ik e  
t h is  (blue card b r ie f ly  shown). Card number f iv e ,  as you 
sh a ll  see w i l l  be green, fo r  in stan ce, l ik e  th is  (green 
card b r ie f ly  shown). Card number seven as you sh a ll  see
w i l l  be yellow , fo r  in sta n ce , l ik e  t h is  (yellow  card
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b r ie f ly  shown) • I  s h a ll  c a l l  out the number of each 
card as I present i t  to  you, and you w i l l  then focus 
your eyes on the sm all dot in  the center of the card.
As you look at cards number one, th ree , f iv e ,  and 
seven I  s h a ll  describe the color of the card which 
you se e . As you n o ticed , I  did not t e l l  you the 
colors you w i l l  see on cards number two, four, s ix ,  
and e ig h t . After you look at these cards I  w i l l  
present a card with sev era l colors on i t  then 1 w i l l  
ask you to  t e l l  me the number of the color most 
nearly l ik e  that which you have ju st seen in  the 
central window. Now, make sure you understand the  
in s tru c tio n s . I w i l l  repeat them.

After g iv in g  the in stru c tio n s , the subject was in structed  

to  look in to  the " test box" (p. 34) and the experimenter pre­

sented the s e r ie s  of pseudo-stim ulus cards a ltern a te ly  with  

grey cards. As each pseudo-stim ulus card was presented, the 

experimenter to ld  the subject t o  "look at" the appropriate 

suggested co lo r . The experimenter repeated the suggestion  

severa l tim es during the 30-second exposure of the pseudo­

stim ulus card. Then the grey card (after-im age card) was 

presented for 15 seconds. The subject was then requested to  

t e l l  the esçerim enter the number of the colored d isc  which 

looked most l ik e  the after-im age card. I f  the designated  

color was the complementary of the suggested co lor , the response 

was scored "correct."  I f  i t  was any of the other three  

co lo rs , i t  was scored " incorrect."  The matching t in t s  in  the 

t e s t  box were considered to  be complementary to  the suggested  

co lo r s . That subjects react to  th ese  d iscs  as complementaries 

was shown by r e su lts  of a preliminary study. (See Appendix D).

At the conclusion of the la s t  t e s t  for  after-im ages, 

the hypnotic suggestions were removed and the subject was
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awakened*

. After the subject had fin ish ed  the t e s t ,  she was asked 

to  cooperate by not d iscu ssing  the e ip eriaen t w ith others. No 

information about the true nature of the research or about her 

performance was given her*

Long-chromatic-naive. The procedure was the same as 

for  the L ong-C hr^atic-Sophisticated  Group, but the informa­

t io n  about negative after-im ages was omitted*

Long-achrcaiatie-sophisticated* The procedure was the 

same as fo r  the Long-Chromatic-Sophisticated Group except 

that the pseudo-stim ulus cards were grey rather than colored  

and as a consequence, only the order o f suggested color was 

se lec ted  fo r  the su bject.

Long-achromat ic -n a iv e  * The procedure was the same as 

for the Long-Achromatic-Sophisticated Group, but the informa­

t io n  about negative after-im ages was omitted*

Short-trance groups

The procedures fo r  th ese four groups (Short-Chromatic- 

S op h istica ted , Short-Chrmnatic-Naive, Short-Achromatic- 

S op h istica ted , Short-Achromatic-Naive} d iffered  frcmi the pro­

cedures fo r  the corresponding Long-Trance Groups only with  

respect to  length  o f trance induction* (p* 31)

No-trance groups

The function of the No-Trance Groups was to  serve as a
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control for a l l  variab les other than the complex variab les  

"hypnotic suggestion ."  Each o f the 32 subjects in  the No- 

Trance Group were paired randomly with a subject in  one of 

the Trance Groups. The No-Trance subject was e:q>osed t o  the  

same order o f chrmnatic pseudo-stim ulus ( i f  she was matched 

w ith a Trance subject in  a Chromatic Group) as was the sub­

je c t  with whom she was matched. A ll responses made by a No- 

Trance subject were scored as though she had been given the 

same order o f suggested co lors as had the Trance subject w ith

whom she was paired . Thus the ""correct" responses o f a No-

Trance subject in d ica tes  generalized  response ten d en cies, 

independent o f suggestion .

N o-trance-chrcanatic-sophisticated. Before the subject 

entered the roan, an order o f the pseudo-stim ulus cards was 

se lec te d . A fter the subject entered the roan, she was made 

confortable and to ld  that she was p a rtic ip a tin g  in  some re­

search on color v is io n . The information about negative a f te r ­

images (p. 3 0 ) was given  t o  her. The e:q)erimenter then gave 

the fo llow ing in stru ctio n s;

Ifhen you thoroughly understand the in stru c tio n s ,  
you w i l l  look in to  the box on the ta b le  and I  sh a ll
begin to  show you a s e r ie s  of e ig h t cards, one at a
tim e. You w i l l  lo d : at each card as I  present i t  t o  
you, and you w i l l  then focus your eyes on the small 
dot in  the center o f the card. A fter you look at 
each of the cards, two, fou r , s ix ,  and e ig h t , I w i l l  
present a card with sev era l colors on i t .  Then I  
w il l  ask you to  t e l l  me the number of the color most 
nearly l ik e  that which you have ju st  seen in  the  
central window. Now, to  make sure that you under­
stand th e  in stru c tio n s , I  w i l l  repeat them.
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A fter giving the in s tr u c tio n s , the e3q>erimenter pre­

sented the se r ie s  of pseudo-stim ulus cards a lte r n a te ly  with 

grey caurds. Each pseudo-stim ulus card was presented without 

comment other than the in stru c tio n  to  "look at the cardo" The 

experimenter repeated the in stru ctio n s  severa l tim es during 

the 30-second e3q)osure period  of the pseudo-stim ulus card.

Then the grey card (after-im age card) was presented fo r  15 

seconds. I f  the designated  color was the complementary of 

the color which was suggested to  the subject in  the Trance 

(Long or Short)-C hrom atic-Sophisticated Group w ith whan th is  

No-Trance subject was matched, the response was scored "cor­

r e c t ."  I f  i t  was any of the other three co lo rs , i t  was scored 

" incorrect."

A fter the subject had fin ish ed  the t e s t ,  she was asked 

t o  cooperate by not d iscu ssin g  the experiment w ith  others. No 

inform ation about the true nature of the research  or about her 

performance was given to  her.

N o-tranee-chrgnatic-naive. The procedure was the same 

as for the No-Trance-Chromatic-Sophisticated Group, but the 

inform ation about the negative after-im ages was em itted.

N o-trance-achrom atic-sophisticated . The procedure was 

the same as for the No-Trance-Chromatic-Sophisticated Group 

with the follow ing exceptions: The pseudo-stim ulus cards were

grey rather than colored; as a consequence, only the order of 

suggested color was se le c te d  fo r  the su b jec t.
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No-trance-ackrom atic-naive. The procedure was the  

same as for  the No-Trance-Achromatic-Sophisticated Group, 

the information about negative after-im ages was em itted.



CHAPTER 17 

RESULTS

The d istr ib u tio n  o f a l l  responses made by a l l  subjects  

appears in  Tables 21, 22, 23 ,  24, 25, 26, 27, and 2Ô in  Appen­

d ix  Fo Each response was scored as **correct® or "incorrect"  

according to  the c r ite r ia  presented on pages 3S and 39. The 

major find in gs appear below in  e igh t ta b le s , two fo r  each of 

the suggested co lo rs . These ta b le s  fo r  each of the suggested 

colors con sist of the d is tr ib u tio n  of subjects (one response 

fo r  each subject) over Response, Length of Trance Induction, 

S op h istica tion , and Chromaticity of Pseudostimulus Cards; and the  

summary of a se t  o f p ertinent t e s t s  obtained by conducting 

a m ultip le  contingency an a lysis  (S u tc l i f f e ,  1957). The Response 

e f fe c t  i s  te sted  against the hypothesis that the p rob ab ility  

of a correct response i s  0 .2 5 . A ll other e f fe c ts  are te s ted  

against the hypothesis that (given a correct-respcnse probabil­

i t y  of 0.25) a l l  o f the variables involved in  a g iven  e f fe c t  

are independent of each other. For a l l  t e s t s ,  the le v e l  of 

s ig n ifica n ce  i s  0 ,0 5 . For degrees o f freedom equal to  one and 

two re sp ec tiv e ly , the c r i t ic a l  values are 3*^4 and 5 .99 .
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Table 3

D istrib u tion  of 64 Subjects ôver Response (After-Image 
of Suggested C olor), Length of Trance Induction, 

S o p h istica tio n , and Chromaticity of 
Pseudostimulus Cards
Suggested color: red

Trance
induction Chromaticity S op h istica tion

Naive Sophisticated
Response Response

Correct Incorrect Correct Incorrect

Long Chromatic 1 3 0 4
Achromatic 1 3 0 4-

Short Chromatic 0 4 2 2
Achromatic 0 4 1 3

No Chromatic 1 7 1 7
Achromatic 2 6 2 6

Table 4

Summary o f M ultip le Contingency Analysis 

Suggested color: red

E ffect r d f at 0 .0 5  le v e l
Response 2 . 0a 1 No

Trance x Response 0 .2 5 2 No

S op h istica tion  x Response 0 .0 9 1 No

Chromaticity x Response 0 .0 9 1 No

Trance x S op h istica tion  x Response 4*25 2 No

S op h istica tion  x Chrcanaticity x 
Response

0.06 1 No

Trance x CLromaticity x Response 0.92 2 No

Trance x S op h istica tion  x Chro­
m atic ity  X Response

0.25 2 No
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Table 5

D istrib u tion  of 64 Subjects Over Response (After-Image 
of Suggested C olor), Length of Trance Induction, 

S o p h istica tio n , and Chrcanaticity of 
Pseudostimulus Cards

Suggested color: b lue

Trance

Kaive S ophisticated
Response 

Correct Incorrect
Response 

Correct Incorrect
Long Chromatic 0 4 

Achromatic 0 4
1 3 
1 3

Short Chromatic 0 4 
Achromatic 0 4

0 4
1 3

No Chromatic 0 S 
Achromatic 1 7

0 3 
2 6

Table 6

Summary of M ultiple Contingency Analysis

Suggested color: blue

E ffec t 1%
S ig n ifica n t  

at Co05 le v e l

Response 3.33 1 Yes

Trance x Response 0,16 2 No

S o p h istica tio n  x Response 1.32 1 No

Chrcmaticity x Response 1.32 1 No

Trance x S op h istica tion  x 0.53 
Response

S o p h istica tio n  % C hroaaticity x O.3 6  
Response

Trance x Chromâtic i t y  x  Respon* 0.53

2

1

2

No

No

No

Trance x S o p h istica tio n  x Chro- 0,11  
m at!c ity  x Response

2 No
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Table 7

D istribution  o f 64  Subjects Over Response (After-Image 
of Suggested C olor), Length o f Trance Induction, 

S o p h istica tio n , and Chromaticity of 
Pseudostimulus Cards

Suggested color: green

trance
induction C hronaticitv S oph istication

Naive Sophisticated
Response Response

Correct Incorrect Correct Incorrect
Long Chroaat ic  0 4 0 4

Achromatic 1 3 1 3

Short Chromatic 0 4 1 3
Achromatic 0 4 1 3

No Chromatic 0 8 0 8
Achromatic 0 8 0 8

Table S

Summary of M ultiple Contingency A nalysis

Suggested color:1 green

2 S ig n ifica n t
E ffect I df at 0 .0 5  le v e l

Response 12.00 1 Yes

Trance x  Response 1.33 2 No

S op h istica tion  x Response 0.33 1 No

Chrcmaticity x Response 0.33 1 No

Trance x Sophiaticat: .n x Response 1.00 2 No

S op h istica tion  x Chrcxnaticity x 0.00 1 No
Response

Trance x Chrcmaticity x Response 1.02 2 No

Trance x S o p h istica tio n  x Chro­ 0 .03 2 No
mât i  c i ty  X Response
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Table 9

D istribution  of 64 Subjects Over Response (After-Image 
of Suggested C olor), Length of Trance Induction, 

S o p h istica tio n , and Chrcmaticity of 
Pseudostimulus Cards

Suggested color; yellow

Trance 
induction Chrcmaticity Soph isticat i  on

Naive Sophisticated
Response Response 

Correct Incorrect Correct Incorrect
Long Chromatic 0 4 0 4

Achromatic 1 3 0 4
Short Chromatic 0 4 0 4

Achromatic 0 4 1 3
No Chromatic 1 7 0 8

Achromatic 2 6 2 6

Table 10

Summary of M ultiple Contingency A nalysis 
Suggested color: yellow

E ffect
S ig n ifica n t  

at 0 .0 5  le v e l

Response 6.75 1 Yes

Trance % Response 0 .74 2 No

S op h istica tion  x Response 0 .08 1 No

Chrcmaticity x Response 2.08 1 No

Trance x S op h istica tion  x Response 0 .77 2 No

S op h istica tion  x Chromaticity x 
Response

0 .08 1 No

Trance x  Chromaticity x Response 0.11 2 No

Trance x S op h istication  x  Chro- 0 ,71 2 No
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Only the response e f fe c t s  fo r  th e  suggested co lors  

yellow , green, and blue are s ig n if ic a n t*  These r e su lts  

in d ica te  that r e lia b ly  fewer correct responses were made 

to  th ese  suggested co lors than would be expected from 

the hypothetical p rob ab ility  of 0 .2 $ .

Since h a lf of the su b jects were shown chromatic 

pseudo-stim ulus cards, i t  i s  p o ssib le  th a t th e ir  responses 

to  the experimental task  were determined by the color of  

the pseudo-stim ulus card; i . e . ,  responding to  the pseudo­

stim ulus card color could p o ssib ly  account fo r  the find ing  

th at too  few correct responses were made to  the suggested  

co lo rs . In order to  t e s t  t h is  h yp oth esis, the responses 

of the Chromatic su bjects were rescored* k response was 

considered correct i f  i t  was the negative after-im age o f  

the pseudo-stim ulus card which had been presented. The 

d is tr ib u tio n  o f the subjects over Response, S o p h istica tio n , 

and Trance, and the summary o f m ultip le  contingency analyses 

are shewn in  Tables 11, 12, 13, 14 , 15, 16, 17, and IS*
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T able 11

D istrib u tion  of 32 Subjects Over Response (After-Image 
of Pseudostimulus Card C olor), S o p h istica tio n , 

and Length of Trance Induction

Color of pseud ostim ulus card: red

S op h istica tion Trance
induction

Response

Correct Incorrect

Long 3 1

Soph isticated Short 4 0

No 6 2

Long 3 1

Naive Short 2 2

No 5 3

Table 12

Summary of M ultip le Contingency A nalysis

Color of pseudostim ulus card; red

E ffect f

Response 37.50 1 Yes

S o p h istica tio n  x Response 1.50 1 No

Trance x  Response 0.17 2 No

Trance x S o p h istica tio n  x Response 4.99 2 No
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Table 13

D istr ib u tion  of 32 Subjects Over Response (After-Image 
of Pseudostimulus Card C olor), S op h istica tion , 

and Length of Trance Induction

Color of pseudostimulus card: blue

S o p h istica tio n Trance
induction

Response

Correct Incorrect

Long 1 3

S oph isticated Short 3 1

No 3 5

Long 1 3

Naive Short 1 3

No 4 4

Table 14

Summary of M ultiple Contingency Analysis

Color of pseudostimulus card: blue

E ffect df
S ig n ifica n t  

at 0 .0 5  level

Response 6 .00  1 Yes

S o p h istica tio n  x Response 0.67 1 No

Trance x Response 0.67 2 No

Trance x S c h is t ic a t io n  x Response 4*67 2 No
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Table 15

D istrib u tion  of 32 Subjects Over Response (After-Image 
of Pseud Ostimulus Card Color). S o p h istica tio n , 

and Length of Trance Induction

Color of pseudost imulus card; green

S ophist i  cat i  on Trance Response
induction

Correct Incorrect

Long 1 3

Soph isticated  Short 3 1

No 3 5

Long 1 3

Naive Short 1 3

No 4 4

Table 16 

Summary of M ultiple Contingency Analysis

Color of pseudostimulus card: green

E ffect M.
S ig n ific a n t  

at 0 .0 5  level

Response 4 .17 1 Yes

S o p h istica tio n  x Response 0.17 1 No

Trance x  Response 5.67 2 No

Trance x  S oph istication  x Response 4*6? 2 No
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Table 17

D istr ib u tio n  o f 32 Subjects Over Response (After-Image 
of Pseudostimulus Card Color), S o p h istica tio n , 

and Length of Trance Induction

Color of pseudostimulus card! yellow

S o p h istica tio n  Trance
induction

Response

Correct Incorrect

Long 1 3

S oph isticated  Short 1 3

No 6 2

Long 0 4

Naive Short 1 3

No 5 3

Table 18

Summary of M ultiple Contingency A nalysis

Color o f p seudost imulus card: yellow

E ffect df
S ign ifican t  

at 0.05 le v e l

Response 6.00 1 le s

S o p h istica tio n  Response 0.6? 1 No

Trance x Response 11.00 2 Yes

Trance x S o p h istica tio n  x Response 0.33 2 No
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The response e f f e c t s  fo r  the red , b lu e , green, and 

yellow  psendostimulus cards are s ig n if ic a n t .  These r e s u lts  

in d ica te  that r e lia b ly  more correct responses were made to  

each o f the chrcmatic pseudostim ulus cards than would be 

expected from the h ypothetica l p ro b a b ility  of 0.25* Of the  

other e f f e c t s  te s te d , only the Trance x  Response e f fe c t  fo r  

the pseudostimulus color yellow  i s  s ig n if ic a n t . The data  

in  Table 1Ô revea l that r e lia b ly  more correct responses were 

made t o  the pseudostimulus card color yellow  by the No-Trance 

su b jects than by the Trance su b jec ts . S ince the s ig n if ica n ce  

of th e  Trance x Response e f f e c t  appears fo r  only one o f  four  

pseudostim ulus cards, there i s  l i t t l e  b a s is  for  arguing that 

Trance s ig n if ic a n t ly  a ffe c te d  responses t o  the chromatic 

pseudostim ulus cards.

A nalysis of the su b je c ts ’ responses to  the chromatic 

p seudost imulus cards supports the id ea  th a t fewer correct 

responses were given to  th e  suggested co lors because th e  

Chromatic subjects were responding to  the chromatic pseudo­

stim ulus cards.



CHAPTER V 

DISCUSSION ANB CONCLUSIONS

Analysis of the r e su lts  of th is  -Experiment in d icate  

that neither length  of Trance Induction, S o p h istica tio n , nor 

Chrcmaticity a ffected  after-im age responses; nor did any of 

the in tera c tio n s a ffe c t  these responses. Thus, w ithin  the  

l im its  of t h is  research, no evidence was found to  support 

the contention that hypnotic suggestion a lte r s  color perception.

In the current study, length  of time spent in trance  

induction was used as an index of depth of hypnotic tran ce.

The r e su lts  in d ica te  that i f  depth o f hypnotic trance i s  re­

la ted  to  color perception, then a cr iter io n  o f depth of trance  

other than the one used in  th is  study must be employed.

Since the Sophisticated  ^ oup  did not give a s ig n i­

f ic a n t ly  greater number of "correct" responses than did the 

Naive 9roup, one may question the e f f ic ie n c y  of the in stru ctin g  

procedure fo r  the Sophisticated  Qroup. In a prelim inary study 

(See .^pendix A) the in stru ction s fo r  the Soph isticated  (%roup 

were shown to  be r e la t iv e ly  in t e l l i g ib l e  to  a group of su bjects  

sim ilar to  those used in  the ez^eriment. The t e s t  for compre­

hension of the in stru ction s in  the prelim inary study did not,
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however, demand a choice among color samples. Further, the 

matching colors used in  the experiment proper were not those  

which would be unanimously described as simply red, b lue, 

green, and yellow , and th ese  are the color names which were 

used in the in stru ction s for the Sophisticated  Group. These 

fa c to rs  may account for fa ilu r e  to  obtain a d ifference between 

the Naive and Sophisticated  Groups.

The r e su lts  of t h i s  experiment, then , are consistent 

with those of the experiments by Dor eus (1937) and by Hibler 

(1940)0  These re su lts  show that hypnotic suggestion does not 

a lte r  perception at the peripheral le v e l .

The r e su lts  of another very recent study by Underwood 

( i 960 ) a lso  are consistent w ith these r e s u lt s .  Underwood, 

using three o p tic a l i l lu s io n s  for  e3Q>erimental ta sk s , te sted  

the follow ing reasoning; I f  hypnotic suggestion  a lte r s  percep­

t io n , then the perception of a figure superimposed on an hyp­

n o tic a lly  suggested f ie ld  should be in fluenced  by that f i e ld .  

A lso, the d is to r t io n  of a perceived figure in  an actual f ie ld  

should disappear i f  an hypnotic suggestion fo r  the absence of  

the f i e ld  i s  given to  the su b ject. Frcan 195 p o te n tia l su bjects  

Underwood se lec ted  12 su b jects who met the generally  accepted  

c r ite r ia  fo r  deep hypnotic tran ce. S ix  of th ese  12 subjects  

were assigned to  a very deep trance group. Under h]rpnosis they  

gave a se r ie s  of erro r less  performances to  depth-of-hypnosis 

t e s t s  and reported very v iv id  h a llu cin ation s without signs o f  

excessive  e f fo r t  (such as squinting, tear  se cre tio n , fa tig u e .
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e t c . ) .  Underwood in terp rets the r e s u lts  of h is  experiment 

as showing suggestive evidence of the e f fe c t  of hypnotic 

suggestion  on perception fo r  su bjects in  the very deep trance  

group. His an alysis of the r e s u lts  shows, however, that the 

responses of the very deep trance group do not d if fe r  s ig ­

n if ic a n t ly  frcm the responses o f the control group.

The p o s it iv e  r e su lts  obtained by Binet and F rlr l 

(1ÔÔB) and by Erickson and Erickson (193&) cannot be accounted 

fo r  by the fin d in gs o f the present study.

It  appears, then , that i f  hypnotic suggestion  a lte r s  

perception  at the peripheral l e v e l ,  i t  does so only under 

h igh ly  s p e c if ic  and not c lea r ly  understood con d ition s. I t  

i s  obvious that support for  the contention that hypnosis 

a lte r s  perception cannot be found i f  the e:g)erimenter employs 

only the conventional c r ite r ia  fo r  depth o f tran ce.



CHAPTER I I  

SUMMARY

A long-standing in te r e s t  in  the e f f e c t s  upon perception  

of central fa c to rs  such as m otivation , s e t ,  and suggestion has 

been pursued w ith increased v igor in  the la s t  decade or so .

In try in g  to  in v estig a te  th ese  e f f e c t s ,  p sych olog ists have 

been troubled by the problem of making in ferences about the 

subject^s ex p er ien tia l s ta te  from h is  reports of that s t a te .

One way of so lv in g  t h is  problem i s  to  use a task which in vo lves  

an end-organ-determined response and t o  try  to  insure the  

su b jec t’s naivete about what the response should be. Central 

^factors then are manipulated, and the su b jec t’s reports are 

examined to  see i f  they change.

In accordance w ith  such an approach, the presence of 

color s tim u li has been suggested to  hypnotized su b jects . I f  

these su b jects perceive the suggested c o lo r s , appropriate 

after-im age responses should be e l ic i t e d  from them. Experi­

ments of t h is  kind were performed by Binet and Frere (1888),

Doreus (1937), Erickson and Erickson (1938), and by Hibler 

(1940). The r e su lts  o f th ese  experiments were not co n sis ten t!  

Binet and Frere and Erickson and Erickson found that color

55



56

p erception  was induced by the hypnotic suggestion , w hile Dorcus 

and Hibler found th at i t  was not =

As a consequence, the present study was designed to  

t e s t  the e f fe c t  of hypnotic su ggestion  on color perception  

and to  see whether the disagreement among previous in v estig a to rs  

could be e ^ la in e d . Three variab les along which previous exper­

iments d iffered  seemed to  be l ik e ly  sources of the discrepancy 

in  r e su lts :  Depth of trance, degree of so p h istica tio n  of sub­

j e c t s ,  and chrcm aticity of pseudostimulus cards. These varia­

b le s  were incorporated in to  the design of the present experiment, 

Subjects fo r  the e^ erim en t were volunteers from the  

C&lahoma State Training School fo r  G ir ls . The g ir l s  in  th is  

in s t i tu t io n  came from lower socio-econom ic le v e ls  and were 

s l ig h t ly  below average in  in te l l ig e n c e . A prelim inary study 

of a s im ilar  sample shoved that the subjects had no knowledge 

of the negative after-im age phenomenon; thus naivete was 

ensured. Only volunteers w ith normal color v is io n  were used 

in  the experiment.

Through preliminary screen in g , 32 su b jects were se lec te d  

to  serve as trance su b jects . These su bjects met the fo llow ing  

c r it e r ia  for  deep somnambulistic trance : presence of ey e lid ,

arm, and body catalepsy; presence of somnambulism; could 

converse while in  trance; showed automatic movements; had 

p o s it iv e  v isu a l h a llu cin ation s; follow ed post-hypnotic sug­

g es tio n ; and exhib ited  post-hypnotic amnesia. Thirty-two of  

the volunteers who were not seen  fo r  hypnotic t e s t in g  were
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used for the No-Trance Grotç.

The e f fe c t  of three variab les was in vestiga ted :

Length of time spent in  trance induction [No-Trance, Short-  

Trance Induction (5 m inutes), Long-Trance Induction (30?min- 

utes]] , S op h istica tion  of su b jects with regard to  the negative 

after-im age phenomenon (Naive subjects had no inform ation. 

S ophisticated  su b jects were given inform ation), and Chrcmaticity 

of the pseudostimulus cards (Achromatic cards shown in  conjunc­

t io n  w ith color su ggestion . Chromatic cards shown in  conjunction  

w ith color suggestion) .

Each of the 32 trance subjects were assigned randomly 

to  one of eight treatment groups (2 Trance x 2 Chromaticity x 

2 S o p h istica tio n ). Each of the 32 control (No-Trance) subjects 

was matched randomly w ith one of the trance su b jec ts , and was 

placed in the same S o p h istica tio n  x  Chrcmaticity treatment 

group as was the subject with whcmi she had been p a ired .

Each subject was te sted  in d iv id u a lly . Prelim inary to  

the after-image t e s t  su bjects in  the Sophisticated  Group were 

given a b r ie f  d escr ip tio n  of the negative after-im age phen<aaenon, 

subjects in  the Naive Group were not g iven  th is  d escr ip tio n . A 

s e r ie s  of eight cards (a ltern a te ly  chrcmatic and grey) was used 

fo r  the subjects in  the Chromatic Group; a se r ie s  of eight 

grey cards was used fo r  the su b jects in  the Achromatic Group. . 

Thirty minutes were spent inducing hypnosis with su b jects in  

the Long-Trance Induction Groiq), and f iv e  minutes were spent 

in  inducing hypnosis w ith  subjects in  the Short-Tran ce Induction
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Group; subjects in  the No-Trance Group were not hypnotized.

After a b r ie f  or ien ta tion  period , subjects in  the  

Trance and S o p h istica tio n  Groups were hypnotised and a s e r ie s  

of e ig h t cards was then  presented to  each su b ject, one at a 

tim e. For the Trance su bjects a suggestion  to  experience 

color (red, b lue, green , yellow ) was made when each of the  

odd-numbered cards was presented. No-Trance su b jects were 

in stru cted  only "to look at" each of the odd-numbered cards. 

Following the 30-second e^^osure to  each of the odd-numbered 

cards (psuedostim ulus), the subject was shown a grey (a fte r ­

image) card for 15 seconds. The experimenter then requested  

that the subject id e n t ify  the color seen on the after-im age  

card by se lec tin g  one o f four color-matching d isc s  which were 

presented .

For Trance su b jec ts , a response was scored "correct" 

i f  a subject se lec te d  a color sample which was the appropriate 

negative after-im age o f the suggested co lor. For No-Trance 

su b jec ts , a response was scored according to  the c r ite r io n  of 

a "correct" response fo r  the Trance subject with whom she had 

been matched. The data were arranged fo r  each suggested color  

according to  the 12 treatment c la sse s  (3 Trance z  2 Chrcmaticity 

z  2 S o p h istica tio n ), and then evaluated by conducting a m ultip le  

contingency a n a ly s is . The 0.05 le v e l  of confidence was se lec te d  

as a cr iter io n  of s ig n if ic a n c e .

No evidence was found to  support the contention  th a t  

hypnotic suggestion a lt e r s  color perception at the peripheral
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le v e l .  Neither Length of Trance Induction, S t^ h is t ica tio n , 

nor Chromaticity were e f f e c t iv e  determinants of th e  subjects*  

responses. Hence, the present study fa ile d  to  account fo r  

d ifferen ces  among r e s u lt s  o f previous e^ erim en ts.
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Appendix A

A Study of the  Pre-Experim ental In s t ru c t io n s  
For the  S o p h is t ic a te d  Group

Twenty g i r l s  s im ila r  t o  th e  experim ental group with 

re sp e c t  t o  age, socio-economic l e v e l ,  in te l l ig e n c e  and i n s t i ­

t u t i o n a l  residence were given a t e s t  t o  determine i f  the  P re -  

Experiment a l  In s t ru c t io n s  f o r  th e  S o p h is tic a ted  Group were 

comprehensible. The su b je c ts  were assembled in  a group, g iven  

a p e n c i l  and paper, and a f t e r  w r i t in g  t h e i r  name on the paper 

they  were given the  fo llow ing in s t ru c t io n s :

I  am going to  read  you a paragraph in  a few 
m inutes, and i f  you can understand what I  read , 
you w i l l  th e n  be ab le  t o  answer some questions 
which I  w i l l  ask you l a t e r .  Be su re  th a t  you under­
s ta n d  what I  re a d .  I f  you do n o t,  th en  l e t  me know 
and I  w i l l  repea t i t  f o r  you.

The Pre-Experimental I n s t r u c t io n s  fo r  the S oph is tica ted  

Group (p . 30 ) were then  read  aloud f o r  th e  group. The sub­

j e c t s  were then  asked to  r a i s e  t h e i r  hand i f  they  did not 

understand  th e  in s t r u c t io n s .  No one d id  so, however. The 

experim enter .then took a la rg e  sheet of grey paper, placed 

a small square of red paper in  th e  cen te r  of the  grey paper, 

and d isp layed  i t  t o  the  group fo r  not more than  th re e  seconds. 

The group was then  asked:

I f  I  p lace t h i s  red  paper in  the  cen ter  of t h i s  
sh ee t of grey paper and you were t o  look at i t  for 
se v e ra l  seconds and then  I  remove th e  red  paper, what 
co lo r  would you expect t o  see where i t  had been?
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This same procedure was follow ed w ith green, b lu e , and 

yellow , and the su b jects were requested to  w rite th e ir  re ­

sponses on oaper. These were then scored for accuracy.

R esu lts: Eleven of the twenty g ir ls  gave correct re ­

sponses to  a l l  four questions, in d ica tin g  they f u l ly  under­

stood the in stru ctio n s . Five subjects gave two correct and 

two in correct responses, in d icating  they did not fu lly  

comprehend the in stru c tio n s . One subject gave one correct 

response and three incorrect responses, in d ica tin g  she 

hardly understood the in stru ction s; while three subjects  

gave a l l  fom* incorrect responses, in d ica tin g  they did not 

comprehend the in stru ction s at a l l .  There were 55 correct 

responses and 25 incorrect responses or 70^ correct re­

sponses. The percent of correct responses for each of the  

four questions aisked range from 65 to  75, and hence, i s  

con sisten t w ith the r a t io  of correct responses for the 

t o ta l-  The re su lts  of th is  study revea l that the in stru c­

t io n s  were not p er fec tly  understood by a l l  o f the su b jects  

in  the group s e tt in g . However, i t  i s  reasonable to  in fer  

that the in stru ction s are s u f f ic ie n t ly  c lear  to be rea d ily  

understood by subjects in  an individual s e tt in g  i f  repeated.
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Appendix B

A Test of Knowledge of Negative After-Image
Phenomenon

Forty g ir l s  sim ilar to  the experimental group with re ­

spect to  age, in te ll ig e n c e , socio-economic le v e l ,  and i n s t i ­

tu tio n a l residence were te s te d  in d iv id u a lly  fo r  knowledge of 

the negative after-im age phencanenon. After being seated near 

a ta b le , the subject was asked her name, age, and school 

grade. Then an 8" x 10" sheet of Color Aid Grey No. 5 paper 

was placed on the tab le  before her and the fo llow in g question­

naire was read to  her:

I f  I place th is  sm all square of red paper (a sm all 
square of red paper i s  shown the subject for three  
seconds) in  the center of th is  sheet of grey paper 
and you were to  look at the red paper fo r  about 30 
seconds, what would you expect to  see a fter  I removed 
the piece of red paper as you continued to  keep your 
eyes focused on the spot where i t  had been? ( I f  the  
answer does not in d ica te  color then the fo llow ing  
question i s  asked.) What color would you see?

This same procedure i s  repeated su b stitu tin g  the words, 

blue, green, and yellow  fo r  the word, red, in  the in stru ction s  

and su b stitu tin g  corresponding b lue, green, and yellow  squares 

fo r  the red square o f paper. Responses were recorded.

Scoring of the responses was most le n ie n t . That i s ,  i t  

i s  assumed that a subject knows the correct after-im age of 

a color i f  she uses any co lor  d escrip tion  remotely associated  

to  the complementary co lo r . For example, the responses "pink," 

"lavender," " v io le t ,"  "purplish," e t c .  would be scored as 

correct d escrip tion s of the negative after-im age of green.
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R esu lts; Of the 160 responses, only one correct 

response was given . One hundred and tw enty-five responses 

in d ica te  th a t the su b jects would expect a p o s it iv e  a f te r ­

image, Thirteen responses in d ica te  that the su b jects would 

e3q>ect to  see a l ig h t  achromatic after-im age. Twenty-one 

responses ind icate that the subject would expect to  see  

nothing except the grey background card. Hence, i t  i s  

reasonable t o  assume th a t th is  population has no knowledge 

of the negative after-im age phen<menon.
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Appendix C 

A Study of Negative After-Image Reports

Twenty-six su b je c ts  matched w ith  th e  experim ental group 

f o r  age, socio-economic l e v e l ,  i n t e l l i g e n c e ,  and i n s t i t u t i o n ­

a l  re s id en ce  were seen in d iv id u a l ly  and requested  to  describe  

th e  a f te r- im ag es  induced by a 30-second exposure t o  each of 

th e  four primary colors which are t o  be used in  the  experiment. 

In  order t o  s tandard ize  co n d it io n s ,  th e  su b je c ts  viewed the 

primary co lo rs  and the  a f te r- im ag es  in  th e  p re se n ta t io n  box 

which has been described  in  th e  experim ent. The order of 

p r e s e n ta t io n  of th e  prim ary co lo rs  was random. A fter the  

su b je c t  was given the  I s h i h a r i  Color V ision T est, the  fo llow ­

ing in s t r u c t io n s  were g iven:

I  am going to  show you a  color in  th e  window in  th e  
back of the  box. You w i l l  keep your eyes focused 
on th e  co lo r. Do not move them. A fte r  you have 
looked at the  color f o r  30 seconds, I  w il l  remove 
i t  and another co lor w i l l  appear. You are to  t e l l  
me th e  name of t h i s  co lo r  which s p e a r s .

A fte r  each repo rt of an a f te r- im a g e , th e  su b je c t  i s

f u r th e r  in s t ru c te d :

Now I  w i l l  show you ano ther co lo r .  Keep your eyes 
focused on the  co lor and when I  remove i t ,  t e l l  me 
th e  name of th e  co lor which appears.

Responses were recorded  verbatim . When a sub jec t *s 

d e s c r ip t io n  of an a f te r- im age  was achrom atic or in ap p ro p ria te  

or was accompanied by some expression  of doubt or confusion, 

th e n  th e  primary color which induced th e  after-im age was 

again  p resen ted  t o  the  su b je c t  and th e  subject was asked to
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describe the after-im age. When a subject gave c o n flic t in g  

reports on d iffe r en t t r i a l s ,  th is  procedure was repeated  

u n t il  she could decide on one d escr ip tio n .. I f  a subject 

p ersisted  in  g iv ing  an achromatic or inappropriate report 

of an after-im age on three d iffer e n t t r i a l s ,  no further  

attempts were made to  e l i c i t  d escr ip tio n  o f th is  a fter-im age.

Of the 26 subjects seen , one was so  uncooperative and 

n e g a t iv is t ic  that her re su lts  were d e le ted  as her negativism  

was expressed in  her responses to  th e  after-im age s itu a t io n .  

That i s ,  she c o n s is te n tly  denied seein g  any after-im age.

Of the remaining 25, 23 correctly  id e n t if ie d  a l l  of the  

numerals on the Ish ih ari Color V ision T est. One g ir l  could 

not id e n tify  the numerals on cards Number 10 and 11, and 

another g ir l  could not id e n tify  the numerals on card Number 

10. Since th e ir  reports of negative after-im ages did not 

r e f le c t  co lor v is io n  anom olies, th e ir  r e su lts  are included. 

Table 19 shows the frequencies of d escrip tion s of the a f te r ­

images of the four primary colors used in  th is  study.

In view of the wide v a r ie t ie s  o f d escrip tions and the 

id e n tic a l terms used to  describe d iffe r e n t  after-im ages, 

th is  study i s  in terpreted  as in d ica tin g  that i t  i s  not fe a s ib le  

to  use verbal d escrip tions of the negative after-im age fo r  the  

purpose of the exnerimeht.
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Table 19

Frequencies of Negative After-Image D esc rip tio n s

Primary s tim ulus 
co lor

D esc r ip tio n  of 
a f te r- im age

Number

Yellow blue 10
purp le 8
b lu is h  purple 1
l ig h t  purple 4
l i g h t  v io le t 1
grey a

25

Blue yellow 16
pale  yellow 2
l ig h t  yellow 1
yellow ish 1
cream color 1
between pink and w hite 1
white

25

Red green 3
b lue -g reen 2
tu rq u o ise 3
blue 7
dark blue 1
baby b lue 1
l i g h t  blue 8

25

Green red 2
re d d ish 1
pink 17
p u rp lish -p in k 1
l i g h t  pink 1
l i g h t  v io le t 1
p u rp l is h  lavender 1

25
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^ p en d îx  D

A Study of Negative After-Image Color Matching 

"Twenty-one g i r l s ,  matched w ith  the experimental group 

fo r  age, socio-econom ic le v e l ,  in te l l ig e n c e , and in s t itu t io n a l  

residence were seen fo r  the purpose of esta b lish in g  matching 

norms for the negative after-im ages o f the four primary colors  

which are to  be used in  the esqseriment. The g ir l s  were seen  

in d iv id u a lly  and asked to  look in to  the p resen tation  box, 

which has been described in  the e:qperiment. Each o f the 

primary colors was presented to  them fo r  3O seconds and a fter  

they acknowledged seeing an after-im age, a card bearing I 6 

color d iscs  was presented to  them and they were asked to  

report the number of the color most nearly l ik e  th a t of the 

after-im age which they had just seen* Three shades or t in t s  

of each hue, resembling that of the after-im ages, were includ­

ed on the matching card* A lso, each of the four primaries 

was included* Table 20 shows the frequencies of se le c tio n s  

of hues, t in t s ,  and shades, which th e  g ir ls  reported as most 

nearly resembling th e ir  negative after-im ages*

Eighteen of the 21 g ir ls  se lec te d  one of the three 

t in t s  of V io let-B lu e-V io let as most nearly resembling the 

negative after-im age of Yellow* Two se lec ted  Blue Bie and 

one se lec ted  Blue-Green Tint 2 . Thus, i t  appears that V io le t-  

B lue-V iolet i s  preponderantly id e n tif ie d  as most nearly re­

sembling the negative after-im age o f  Yellow and Tint 2 is  

se lec te d  more frequently  than the other t in ts*
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Table 20

Frequencies of Hues, T in ts, and Shades 
Matched With Negative After-Images

Primary color Shade or t in t  se lected Number

Yellow VBV T 2 7
VBV T 3 6
VBV T 1 5
B Hue 2
BG T 2 1

21

Red BG T 3 15
BG T 2 5
BG T 1

21

Green RVR T 4 10
RV T 4 5
RVR S 3 5
VBV T 3 1

21

Blue Y T 4 IS
Y T 3 2
G Hue _ i

21

N ote.—Shades and t in t s  are l is te d  according to  the 
id e n tif ic a t io n  code used by the Color Aid Company.

A ll of the 21 g ir ls  se lec te d  the three Blue-Green 

T ints as most nearly resembling the negative after-im age  

o f Red. F ifteen  se lec te d  Blue-Green Tint 3 , f iv e  se lec ted  

Blue-Green Tint 2, and one se lec te d  Blue-Green Tint 1.

Twenty of the 21 g ir ls  se lec ted  canbinations of red 

and v io le t  as most nearly resembling the negative after-im age 

o f Green. Ten se lec ted  Red-Violet-Red Tint 4, f iv e  se lec ted
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Red-Violet-Red. Shade 3, f iv e  se le c te d  Red-Violet T in t 4, 

and one s e le c te d  V io le t-B lue -V io le t T int 3*

Eighteen g i r l s  s e le c te d  Yellow Tint 4 as  most nearly  

resembling the a f te r- im ag e  of Blue. Two g i r l s  s e le c te d  

Yellow T in t 3, and one g i r l  s e le c te d  Green Hue.

I t  i s  apparen t th a t  the  matching procedure i s  much 

more r e l i a b l e  than  th e  v e rb a l re p o r t  procedure as th e re  i s  

much le s s  over- lapp ing  of response or p o s s i b i l i t y  f o r  con­

fu s io n .  Of the  84 responses g iven , only f iv e  d ev ia te  from 

what might be expected , and i t  i s  reasonable t o  assume th a t  

t h i s  v a r ia t io n  would be f u r th e r  reduced by p re se n t in g  th e  

su b je c ts  w ith  fewer response a l t e r n a t iv e s  on th e  matching 

t a s k .  Hence, only those  fo u r  most f req u en tly  re p o r te d  t i n t s  

(VB T 2, BG T 3, RVR T 4, and Y T 4) w i l l  be used f o r  th e  

experim ental s i t u a t i o n .
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Appendix E

S e le c t io n  and C r i t e r i a  fo r  Trance S ub jec ts

The hypno tic  technique ou tlined  by Estabrooks (1951) 

was used in  s e le c t in g  deep somnambulistic t ra n c e  su b je c ts .  

The su b jec t  was se a te d  in  a comfortable ch a ir  and given an 

opportun ity  t o  ask questions about hypnosis. Then th e  sub­

je c t  was asked t o  close her eyes while th e  experim enter 

suggested r e la x a t io n  and s le e p .  Successive t e s t s  f o r  depth 

of t ra n c e  were made a t approximately f ive-m inu te  in t e r v a l s .  

These t e s t s  are  l i s t e d  below in  the  order in  which they  

were made:

a . The experim enter suggested to  the  su b je c t  th a t  

her  eyes were c lo sed  and th a t  she was unable t o  open them.

b .  The experim enter suggested th a t  th e  s u b je c t 's  

arm was so s t i f f  t h a t  she could not bend i t .

c. The experim enter suggested th a t  th e  su b jec t had 

l o s t  co n tro l of a l l  muscles in  her body and could not s tand  

up.

d . The experim enter suggested th a t  th e  su b jec t would 

a r i s e  and walk ac ro ss  th e  room and back.

e .  The su b je c t  was asked t o  answer s e v e ra l  simple 

questions,^ i . e . ,  her  name, age, and school g rade .

f .  The experim enter suggested to  the  su b je c t  th a t  

her arms were going around and around and th a t  she could 

not stop  them from r o t a t i n g .
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g . The experimenter suggested that the subject open 

her eyes and to ld  her she would see a p en cil and p iece  of 

paper in her I s ç , and that when she saw the p en c il and p iece  

of paper, that she would pick up the pen cil and w rite her 

name on the paper.

h. Before awakening the su b ject, the experimenter 

gave a post-hypnotic suggestion  to  walk to  the back of the 

room and bring the experimenter a cand lestick  when the  

appropriate sign a l was g iven . A lso, the experimenter suggest­

ed to  the subject that she would, a fte r  being awakened, f a l l  

in to  a deep sleep  when a sig n a l was given by the experim enter.

i .  The subject was then awakened and requested to  

" te l l  me everything you can remember about what happened."

The experimenter continuously suggested "deep sleep"  

to  the subject during the in te rv a ls  between these t e s t s  fo r  

depth of tran ce. I f  a subject responded p o s it iv e ly  to  the 

suggestion in  each t e s t ,  then the next t e s t  was g iven . Only 

those subjects who responded p o s it iv e ly  to  a l l  of th ese  t e s t s ,  

including v isu a l h a llu c in a tio n , post-hypnotic amnesia, and 

post-hypnotic suggestion , were se lec ted  to  serve as Trance 

subjects in  the e:q>erim ent.
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Appendix F

Table 21

Responses fo r  Trance S u b je c ts  C la s s if ie d  According
t o  Treatment Groups

Suggested co lo r;  red

Subjec t No. 
(P a r t i c ip a ­
t i o n  Order)

Length of 
Trance 

Induction

Pseudo-
S o p h is t ic a t io n  Chromâti c i ty  Stimulus Response

Card
Color

25 Long Naive Achromatic Grey Green
2 9 n R R Grey Red
30 n R R Grey Yellow
3 8 n R R Grey Red

1 n R Chromatic Yellow Green
23 tt It R Yellow Red
33 It n n Blue Red
6 0 « tt M Blue Red
36 n S o p h is t ic a te d Achromatic Grey Yellow
40 R II R Grey Blue
51 R R R Grey Yellow
53 R R n Grey Red

9 R R Chromatic Yellow Red
11 R R R Yellow Blue
14 R R R Blue Blue
55 n R R Yellow Red

4 Short Naive Achromatic Grey Yellow
12 R n n Grey Red
27 H It R Grey Red
31 R R R Grey Yellow

7 R R Chromatic Blue Red
1 8 H R R Blue Red
34 R M R Blue Blue
62 R M R Blue Blue

6 R S o p h is t ic a te d Achromatic Grey 31ue
15 R R R Grey Green
24 R R R Grey Blue
63 R n H Grey Blue
3 R R Chromatic Yellow Green

2 8 R R R Yellow Green
32 R H R Blue Yellow
47 n R R Blue Yellow
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Table 22

R esponses f o r  Trance S u b je c ts  C la s s i f ie d  A ccording
to  Treatment Groups

Suggested co lo r:  blue

Subjec t No. Length o f  Pseudo-
( p a r t i c ip a -  t ra n c e  S o p h is t ic a t io n  Chromâti c i t y  s tim ulus  Response 
t i o n  order) in d u c tio n  ca rd

  ______  c o lo r  _____

25 Long Naive Achromatic Grey Green
29 tt tt tt Grey Green
30 It tt tt Grey Blue
38 tt tt tt Grey Green

1 tt tt Chromatic Red Green
23 tt tt tt Red Green
33 It tt tt Green Green
60 tt tt tt Green Green
36 tt S o p h is tic a ted Achromatic Grey Yellow
40 tt tt tt Grey Green
51 tt tt tt Grey Green
53 tt tt tt Grey Blue

9 tt tt Chromatic Red Green
11 tt tt n Red Yellow
14 It tt tt Green Green
55 tt tt tt Red Green
4 Short Naive Achromatic Grey Green

12 tt tt It Grey Green
27 tt tt tt Grey Blue
31 tt tt tt Grey Blue

7 tt tt Chromatic Green Green
18 tt tt tt Green Red
34 tt tt tt Green Green
62 tt tt tt Green Blue

6 tt S o p h is tica ted Achromatic Grey Red
15 It tt tt Grey Yellow
24 tt tt tt Grey Red
63 It tt tt Grey Green

3 It tt Chromatic Red Green
28 tt tt n Red Green
32 tt tt tt Green Red
47 tt tt tt Green Red
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Table 23

R esponses fo r  Trance S u b jects  C la s s i f ie d  A ccording
t o  Treatment Groups

Suggested co lo r;  g reen

Subject No. Length of Pseudo-
( p a r t i c ip a -  t ran c e  S o p h is t ic a t io n  Chromâti c i t y  s tim ulus Response 
t i o n  o rder)  in d u c tio n  card

  ___________    co lor

25 Long Naive Achromatic Grey Green
29 n tt ft Grey Green
30 tt tt tt Grey Red
38 tt tt tt Grey Yellow

1 tt tt Chromatic Blue Yellow
23 tt tt tt Blue Green
33 tt tt tt Yellow Yellow
6 0 tt tt tt Yellow Green
36 tt S o p h is t ic a te d Achromatic Grey Red
40 tt tt tt Grey Green
51 tt tt tt Grey Yellow
53 tt tt tt Grey Yellow

9 ft tt Chromatic Blue Green
11 tt tt tt Blue Yellow
14 tt tt tt Yellow Yellow
55 tt tt tt Blue Yellow

4 Short Naive Achromatic Grey Blue
12 tt tt n Grey Blue
27 tt tt tt Grey Green
31 n tt t! Grey Green

7 tt tt Chromatic Yellow Yellow
IS tt tt tt Yellow Blue
34 tt tt tt Yellow Green
62 tt tt tt Yellow Green

6 tt S o p h is t ic a te d Achromatic Grey Green
15 tt tt tt Grey Red
24 tt tt tt Grey Yellow
63 n tt tt Grey Yellow

3 tt tt Chromatic Blue Red
28 tt tt tt Blue Yellow
32 tt tt ft Yellow Blue
47 tt tt tt Yellow Yellow
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Table 24

R esponses fo r  Trance S u b jects  C la s s if ie d  A ccording
t o  Treatment Groups

Suggested co lo r: yellow

Subject No. Length of ? Pseudo-

t i o n  order) induc tion card
co lo r

25 Long Naive Achromatic Grey Green
29 It tt tt Grey Blue
30 tt tt tt Grey Green
3S tt tt tt Grey Green

1 tt tt Chromatic Green Red
23 tt tt n Green Yellow
33 n tt tt Red Yellow
6 0 tt tt tt Red Green
36 tt S o p h is t ic a te d Achromatic Grey Green
40 tt tt tt Grey Yellow
51 n tt tt Grey Red
53 tt It tt Grey Green

9 tt tt Chromatic Green Yellow
11 tt tt tt Green Red
14 tt tt tt Red Green
55 tt tt tt Green Yellow
4

12
Short

tt
Naive

tt
Achromatic

tt
Grey
Grey

Red

27 tt tt tt Grey Yellow
31 It tt tt Grey Green

7 tt tt Chromatic Red Green
18 tt It tt Red Green
34 tt tt ft Red Red
6 2 tt tt tt Red Red

6 tt S o ph i§ tica ted Achromatic Grey Yellow
15 tt ti tt Grey Blue
24 tt tt tt Grey Green
63 tt tt tt Grey Red
3 It tt Chromatic Green Red

2 8 tt tt tt Green Yellow
32 tt tt tt Red Green
47 tt tt tt Red Green
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Table 25

Responses fo r  No-Trance S u b jec ts  C la s s if ie d
According t o  Treatment Groups

Suggested c o lo r :  red

Subject No. 
( p a r t i c i p a ­
t i o n  o rder)

S o p h is t ic a t io n Chromât i  c i ty
Pseudo- 

s t imulus 
card co lor

Response

1 0 Naive Achromatic Grey Orange
49 tf tt Grey- Yellow

5 ff tt Grey Orange
13 ft tt Grey Yellow
56 ft Chromatic Yellow Blue
45 tt tt Yellow Blue
54 tt tt Blue Yellow
26 tt tt Blue Green
21 S o p h is t ic a ted Achromatic Grey Yellow
19 tt tt Grey Blue
2 2 tt tt Grey Orange
50 t: tt Grey Yellow
41 tt Chromatic Yellow Blue
16 tt tt Yellow Blue

8 tt tt Blue Green
4 2 tt tt Yellow Blue
64 Naive Achromatic Grey Green

2 tt tt Grey Orange
20 tt tt Grey Green
43 tt tt Grey- Yellow
48 tt Chromatic Blue Blue
37 tt tt Blue Yellow
35 tt tt Blue Yellow
61 tt tt Blue Yellow
59 S o p h is tic a ted Achromatic Grey Green
46 tt tt Grey Red
39 tt tt Grey Green
44 M tt Grey Blue
5 8 tt Chromatic Yellow Blue
17 tt tt Yellow Blue
57 tt tt Blue Blue
5 2 tt tt Blue Blue

Note.—No-Trance su b je c ts  a re  l i s t e d  in  sequence w ith the  
Trance su b jec ts  (Tables 20, 21, 22, 23) with whom they are matched; 
i . e . ,  No-Trance su b je c t  10 was matched with Trance sub jec t 25, No- 
Trance sub jec t 49 was matched w ith  Trance su b je c t  29, e tc .



82

Table 26

R esponses fo r  No-Trance S u b je c ts  C la s s if ie d
A ccording t o  Treatment Groups

Suggested co lo r :  b lue

Subject No. 
( p a r t i c ip a ­
t i o n  order)

S o p h is t ic a t io n Chromatic i t  y
Pseud0- 

s t  imulus 
card color

Response

10 Naive Achromatic Grey Orange
49 It t t Grey Yellow

5 tt It Grey Orange
13 tt t t Grey Green
56 tt Chromatic Red Blue
45 tt tt Red Red
54 tt It Green Green
26 tt It Green Red
21 S o p h is t ic a te d Achromatic Grey Green
19 tt tt Grey Blue
22 It tt Grey Orange
50 tt It Grey Yellow
41 tt Chromatic Red Green
16 tt t t Red Green

8 tt tt Green Green
42 It It Red Green
64 Naive Achromatic Grey Red

2 tt tt Grey Blue
20 It tt Grey Green
43 p t t Grey Green
48 p Chromatic Green Red
37 It t t dreen Green
35 tt It Green Red
61 tt It Green Red
59 S o p h is t ic a te d Achromatic Grey Orange
46 tt t t Grey Blue
39 tt t t Grey Yellow
44 It tt Grey Blue
58 t t Chromatic Red Green
17 tt tt Red Red
57 It It Green Red
52 tt tt Green Blue

N ote.—No-Trance su b je c ts  a re  l i s t e d  in  sequence w ith  th e  
Trance su b je c ts  (Tables 20, 21, 22 , 23) w ith  whom th ey  are  matched; 
i . e . ,  No-Trance su b je c t  10 was matched w ith  Trance su b jec t  25, No- 
Trance su b je c t  49 was matched w ith  Trance su b jec t 29, e t c .
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Table 27

R esponses fo r  No-Trance S u b je c ts  C la s s if ie d
A ccording t o  Treatment Groups

Suggested co lor: g reen

S ubjec t No. 
( p a r t i c ip a ­
t i o n  order)

S o p h is t ic a t io n Chrcm aticity
Pseudo­

stim ulus 
card co lo r

Response

ID Naive Achromatic Grey Orange
49 H tt Grey Yellow

5 It ft Grey Orange
13 It tt Grey Green
56 It Chromatic Blue Green
45 It tt Blue Yellow
54 It It Yellow Green
26 tt tt Yellow Green
21 S o p h is t ic a te d Achromatic Grey Orange
19 It tt Grey Blue
22 It It Grey Orange
50 It It Grey Yellow
41 It Chromatic Blue Green
16 tt tt Blue Yellow

8 It tt Yellow Green
42 It tt Blue Yellow
64 Naive Achromatic Grey Blue

2 It tt Grey Green
20 tt It Grey Green
43 It 5t Grey Yellow
46 It Chromatic Yellow Green
37 It tt Yellow Blue
35 It It Yellow Blue
61 N It Yellow Blue
59 S o p h is t ic a ted Achromatic Grey Orange
46 It n Grey Yellow
39 It It Grey Blue
44 It n Grey Green
56 tt Chromatic Blue Yellow
17 It tt Blue Green
57 tt n Yellow Blue
52 It It Yellow Green

N ote.—No-Trance su b jec ts  are  l i s t e d  in  sequence w ith the  
Trance s u b je c ts  (Tables 20, 21, 22, 23) w ith  whom they are matched; 
i . e . ,  No-Trance su b je c t  10 was matched w ith  Trance sub jec t 25, No- 
Trance su b je c t  49 was matched w ith  Trance sub jec t 29, e tc .
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Table 28

Responses fo r  No-Trance S u b jec ts  C la s s if ie d
A ccording t o  Treatment Groups

Suggested co lo r :  yellow

Subject No. 
( p a r t i c ip a ­
t i o n  order)

S o p h is t ic a t io n Chromât i c i t y
Pseudo­

stim ulus 
card color

Response

IG Naive Achromatic Grey Orange
49 n It Grey Yellow

5 tt t t Grey Orange
13 tt It Grey Blue
56 t* Chrcaiatic Green Blue
45 tt tt Green Green
54 tt t t Red Green
26 tt » Red Green
21 S o p h is t ic a te d Achromatic Grey Orange
19 It It Grey Blue
22 tt tt Grey Orange
50 tt « Grey Yellow
41 t t Chromatic Green Green
16 tt tt Green Red

8 tt tt Red Green
42 t t tt Green Yellow
64 Naive Achromatic Grey Yellow

2 tt t t Grey Blue
2 0 tt t t Grey Green
43 It tt Grey Yellow
48 tt Chromatic Red Green
37 tt tt Red Red
35 tt tt Red Green
61 t t tt Red Green
59 S o p h is t ic a te d Achromatic Grey Orange
46 tt t t Grey Green
39 tt It Grey Yellow
44 tt tt Grey Blue
58 It Chromatic Green Red
17 tt It Green Orange
57 tt tt Red Red
52 tt tt Red Green

N ote.—No-Trance 
Trance su b je c ts  (Tables

su b je c ts  are  l i s t e d  in  sequence w ith th e  
20, 21, 22, 23) w ith  whom th e y  are matched; 
10 was matched w ith  Trance su b jec t 25, No-i . e . ,  No-Trance su b jec t  

Trance sub jec t 49 was matched with Trance sub jec t 29, e tc .


