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ABSTRACT 

The primary purpose of the present study was t o  develop 

and explore the  concept of  integrated color s ens i t i v i t y .  This 

was i n i t i a l l y  taken t o  mean the extent  t o  which an individual ' s  

physiological color  s e n s i t i v i t y  is integrated,  i .e . ,  i n t o  h i s  

conceptual framework o r  worldview. Several s teps  were involved 

i n  t h i s  investigation.  

F i r s t ,  four dimensions of the concept were operationally 

defined. These dimensions were (1) individuation, meaning the 

extent t o  which objects,  persons and events were discriminated 

between by means of color; (2) personal color perception, which 

, indicated how much the individual ' s  color perception was idio-  
.- 

syncra t ic  r a the r  than cu l tura l ly  oriented; (3) actualized color  - --_._/ 

perception, which was an indicat ion of the individual 's  openness 

o r  actual izat ion when faced with color perception tasks;  and (4) 

t ransact ional  color perception, which meant the extent  t o  which 

the individual was affected by a color perception s i t ua t ion .  

The explication of  t he  concept of  integrated color  s e n s i t i v i t y  

i n  terms of these four dimensions involved the examination of 

ordinary l i f e  s i tua t ions  as well  as more abs t rac t  considerations. 

Secondly, a condensed color s e n s i t i v i t y  t ra in ing  course-- 

involving a c t i v i t i e s  such as meditation with color as the focus, 

- 



color  perception 'games' using various colored papers, f i l m  

and s l i d e  viewing, and discussion--was patterned on the methods 

and casual findings of a number of p i l o t  s tud ies  conducted by 

the  wr i te r .  This shor t  course w a s  subsequently used t o  t e s t  

t h e  general thes i s  t h a t  in tegrated color  s e n s i t i v i t y  can be 

heightened. 

Thirdly, a color  discrimination tes t - - the  Farnsworth- 

Munsell 100-Hue Test--was administered i n  order t o  t e s t  t o  

what extent  in tegrated color s e n s i t i v i t y  was a function of 

physiological color  vis ion ab i l i t y .  

Fourthly, a t e s t  was designed t o  measure integrated color  

s e n s i t i v i t y ,  both before and a f t e r  the  sho r t  s e n s i t i v i t y  

t ra in ing  course, on the four dimensions mentioned. This t e s t  

w a s  made up of four black and white p ic tures  which were t o  be -- 

colored, and two questions involving the subject ' s  perception 

of  t he  coloring task. 

The t e s t i ng  and t r a in ing  involved a t o t a l  of 26 subjects ,  

and the e n t i r e  experiment--consisting of pre- t ra ining tes t ing ,  

color  s e n s i t i v i t y  t ra ining,  and post-  t ra ining t e s  ting--took 

place over a th ree  day period. One group of f i f t e e n  subjects  

par t i c ipa ted  i n  a l l  three  s tages  of the  experiment while 

another 11 subjects  only par t ic ipa ted  i n  the  pre  and post- t ra ining 

t e s t i ng  . 
The r e s u l t s  were unexpected and highly pleasing considering 

- 



the novelty of the  concept under investigation and the untr ied 

nature of  the methods used i n  assessing performance. A major 

aim of the t ra in ing  was t o  heighten performances on the four 

dimensions of integrated color s ens i t i v i t y .  The hypotheses 

dealing with actualized and t ransact ional  color perception were 

confirmed, the one dealing with individuation was p a r t i a l l y  

confirmed, while the hypothesis dealing with personal color 

perception was rejected.  I t  w a s  furthermore found t h a t  an 

individual ' s  physiological color vision p r o f i l e  does no t  seem 

t o  give any indicat ion of how he w i l l  perform on the integrated 

color s e n s i t i v i t y  t e s t .  

I t  w a s  concluded t h a t  the investigation had amply ju s t i f i ed  

the postulation of the concept of integrated color s ens i t i v i t y ,  

t h a t  it had contributed much information about the  concept, and 
.- 

t h a t  fur ther  s tudies  i n  t h i s  direct ion should r e s u l t  i n  valuable 

ins igh ts  i n t o  man's dealings with h i s  color environment. 
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CHAPTER I 

INTRODUCTION 

This thes i s  attempts t o  invest igate ,  on as wide a f r o n t  as 

possible  within the present format, one pa r t i cu l a r  aspect of 

the  interact ion between man and h i s  color environment. The par- 

t i c u l a r  aspect is cas t  i n  terms of t he  individual 's  a b i l i t y  t o  

increase h i s  s e n s i t i v i t y  t o  color s t imuli ,  and the pa r t i cu l a r  

a b i l i t y  i n  question is termed ' integrated color s e n s i t i v i t y t .  

Whereas a f u l l  account of the  concept of integrated color 

s e n s i t i v i t y  is presented i n  chapter 11, i t  

cribed here  as the emphasis the  individual 

ther than on other dimensions of r ea l i t y .  
-- 

It is generally recognized t h a t  some i 

can b r i e f l y  be des- 

places on color  ra-  

ndividuals are 

b e t t e r  attuned t o  o r  have a grea te r  a f f i n i t y  t o  colors than 

others.  In choice s i tua t ions ,  these individuals w i l l  focus 

their a t ten t ion  more read i ly  on the dimension of color  than on 

o ther  dimensions making up the visual ,  o r  indeed the t o t a l  ex- 

pe r i en t i a l  s i tua t ion .  They somehow fee l  more comfortable deal- 

ing  with the environment i n  terms of color than i n  o ther  terms, 
i 
\ 

and they seem t o  be more aware of t h e i r  color surroundings than 

o ther  individuals. 

Artists, f o r  instance, a r e  often spoken of i n  terms of 



t h e i r  color sense, being cal led l co lo r i s t s l  i f  the main empha- 

sis i n  t h e i r  work i s  on color. Other p i c t o r i a l  artists who per- 

haps a r e  less attuned t o  color may place a greater  emphasis on 

form o r  l i n e  o r  any of t he  o ther  so-called elements of design. 

Thus, one form of painting i s  termed 'chairoscurol since it 

mainly deals with the element of  value ( i  .e., l i gh t s  and darks), 

and the  major difference i n  emphasis between the chairoscuro and 

the co lo r i s t  pa in te r  is what here  is cal led integrated color 

s e n s i t i v i t y  . 
Non-artists are  a l s o  often spoken of i n  terms of t h e i r  

f a c i l i t y  with color. We say, f o r  instance, tha t  a person who 

pays special  a t ten t ion  t o  color i n  the  select ion of, say, 

household o r  personal a r t i c l e s  is 'color conscious1, and we are  

a l l  famil iar  with the person who 'would never be caught deadi 
.- 

w i t h  t h i s  o r  t h a t  color dress o r  s h i r t  on. I t  is often s a i d  t h a t  

women i n  our society  are more color conscious than men, t h a t  be- 

cause women often s e l e c t  colors f o r  the home and i n  many cases 

a t ten t ive ly  folluw the changing fashion trends i n  color ( a  pre- 

occupation which men, fortunately,  have been ge t t ing  involved i n  

l a t e l y  too), they must be more sens i t ive  t o  color. Although i t  

is t rue  t h a t  a g rea te r  percentage of  males are  color def ic ien t  o r  

color  bl ind than females (Pickford, 1951), it need no t  be t rue  

t h a t  the  present type of  integrated color s ens i t i v i t y  necessar i ly  

follows the same pat tern.  Furthermore, a behavior which ind i -  



cates an i n t e r e s t  i n  color along the l i nes  described, need a l so  

no t  indicate  a high level of integrated color s ens i t i v i t y .  
. - 

There is no reason t o  believe t h a t  t o  express oneself i n  br igh t  

and a t t r a c t i v e  ( i  .e., at tention-gett ing) colors is  indicat ive of 

a more highly developed integrated color s e n s i t i v i t y  than t o  

suppose t h a t  t o  express oneself i n  du l l  colors (e.g., i n  dress ,  

etc.)  indicates  an in sens i t i v i ty  t o  colors. In fac t ,  the l a t t e r  

may be as much an expression of awareness of colors as the 

former. 

Precisely what the difference i s  between a color  conscious 

person and an a r t i s t  of t he  co lo r i s t  incl inat ion i s  d i f f i c u l t  t o  

determine. I t  may be one of degree of  p rac t i ca l  experience with 

colors a s  Gardner (1959) suggests: 'The exploration o f  color.. .  

can only be experienced, o r  r e a l l y  understood, by intense prac- 
.- 

t i c e  and experimentation .ll (p. 13) Gardner, however, does not 

specify what she means by prac t ice  and experimentation. P re -  

sumably, tasks  such as mixing colors and applying them t o  pa in t -  

ings a r e  some of the means she has i n  mind. But it is cer ta in ly  

the case t h a t  non-ar t is ts  a l so  experiment i n  t h i s  way, with 

t h e i r  clothing, t h e i r  home decorating, and s o  on. The degree 

of  understanding (or  s ens i t i v i t y )  therefore does no t  seem t o  be 
d 

re la ted  t o  any one pa r t i cu l a r  method of encountering color.  

There is i n  addit ion more t o  the 'exploration of  color'  

than she indicates .  The process she describes may lead t o  what 



might be cal led color s e n s i t i v i t y  i f  by t h a t  one simply means 

t h a t  the  individual has  acquired an a b i l i t y  t o  pick the ' r ight1 o r  

appropriate color f o r  a pa r t i cu l a r  s i t ua t ion .  The pa ra l l e l  ex- 

pression t o  t h i s  i n  music is 'musicianship'. However, the con- 

cept presently under investigation goes much beyond t h a t  insofar  

as it involves color s e n s i t i v i t y  which is integrated.  That is, 

integrated color s e n s i t i v i t y  r e f e r s  t o  the extent t o  which the 

individual 's  color perception of  the  world has become a p a r t  of  

himself, is a cogent expression of h i s  s e l f  and, t o  some extent,  

of  whether he is aware of t h i s  coherence, o r  lack of  it, between 

h i s  self-expression and h i s  color perception. 

The present sense of  ' s ens i t i v i t y '  d i f f e r s  i n  some respects 

from t h a t  employed i n  the  contemporary context of ' s ens i t i v i t y  

t ra ining '  and 'sensory awakening t ra ining ' ,  f o r  example. The 
.- 

former r e f e r s  t o  a concept which, i n  the present wr i te r ' s  

opinion, has ex is ted  f o r  a long time--althcugh perhaps no t  very 

e x p l i c i t l y  o r  concisely stated--and which seemingly has no t  s o  

f a r  been subjected t o  any s o r t  of systematic investigation.  The 

l a t t e r  concept is re la ted  t o  a more recent  development i n  the 

f i e l d  of human interact ion,  typ i f ied  i n  terms of i ts  goals as 

"a soc i a l  vehicle f o r  helping individuals increase t h e i r  e f fec-  

t iveness i n  se l f - fu l f i l lment  and i n  r e l a t i ng  t o  others.  " 

(Bugental and Tannenbaum, 1963, p. 85) The present endeavor 

is much less  ambitious i n  the sense t h a t  only a small aspect , 



of  a person's behavior is being investigated, bu t  perhaps more 

ambitious i n  the  sense t h a t  a highly spec i f i c  p a r t  of Me ind i -  

vidual 's  behavior is being developed, and i n  the sense t h a t  a 

high degree of precision is  embodied i n  the specif icat ion of 

the stimulus responsible f o r  t h a t  pa r t i cu l a r  aspect of person- 

a l  growth. 

The concept of integrated color s ens i t i v i t y  is  no t  covered 

d i r ec t ly  i n  the  l i t e r a tu re .  'Color s e n s i t i v i t y t  i s  extensively 

d e a l t  with by experimental psychology (an a r t i c l e  by Norman and 

Scott ,  1952, gives an excel lent  overview of the f i e l d  as seen 

f r o m  d i f f e r en t  viewpoints) and, from the opposite direct ion as 

it were, the c loses t  one can get  t o  a coverage of  how personal 

growth r e s u l t s  from pa r t i cu l a r  s t imuli  o r  ' f a c i l i t a t o r s t  (which 

as was mentioned remain largely unspecified), i s  exemplified by -- 

Vick and Rhyne's (1967) s tud ies  i n t o  psychological growth and 

the use of a r t  materials. But no s tud ies  s o  f a r  appear t o  

have focussed on the personal growth phenomenon i n  terms of 

integrat ion of par t icu la r ,  spec i f iab le  physical s t imuli .  

As might be expected i n  an undertaking of  t h i s  nature,  

many problems emerge a s  the invest igat ion progresses. The 

solving, o r  a t  l e a s t  the  discussion, of these problems, i t  is 

f e l t ,  adds a degree o f  depth to  the investigation.  A t  the same 

time it is recognized t h a t  some bas i c  problems still remain t o  
I 

i 
! 

be  sor ted out. The pa r t i cu l a r i t y  of these problems is d is -  



cussed b r i e f l y  i n  the concluding p a r t  of the  thes i s .  In the  

meantime, confidence t o  proceed with the present inquiry is  

drawn from the wr i t e r  Is general cur ios i ty  about these matters 

as  well as f r o m  Maslow's (1966) convictions about invest igat-  

ing the so-called 'un-investigable' : 

I got i n t o  r e a l  trouble only when I s t a r t e d  asking new 
questions f o r  the researcher, questions which I couldn't 
handle well, questions about imprecise, undefined, un- 
manageable problems. I discovered then t h a t  many sc ien t -  
ists disdain what they cannot cope with, what they cannot 
do well. I remember counterattacking i n  my i r r i t a t i o n  
with an aphorism I coined f o r  the occasion: 'What i s n ' t  
worth doing, i s n ' t  worth doing well." Now I think I 
could add: What needs doing, i s  worth doing even though 
not  - very well." (p. 14) 

It  is presently hypothesized ;hat cer ta in  group t ra in ing  

techniques, which a r e  described i n  d e t a i l  i n  chapter V, can 

f a c i l i t a t e  the  heightening of an individual 's  in tegrated color 

s ens i t i v i t y .  

To inves t iga te  t h i s ,  the following s t ra tegy  has been 

adopted: 

1, An operational concept o f  integrated color s e n s i t i v i t y  

i s  explicated (cf .  chapter 11). 

2. A number of p i l o t  projects  embodying a var ie ty  of t ra in-  

ing techniques have been conducted. The d e t a i l s  of these 

- 



a r e  described i n  chapter 111. 

3. Based on the informal findings of these p i l o t  projects ,  

a spec i f i c  s e t  of techniques a re  used i n  a one session 

integrated color s e n s i t i v i t y  t ra in ing  course. 

4. A two p a r t  t e s t  has been adopted f o r  the assessment of  

the extent of the individual 's  in tegrated color sensi-  

t i v i t y  (cf . chapter V) . The f i r s t  p a r t  consists of a 

standard psychophysical color vis ion t e s t ,  and the 

second of a t e s t  especial ly  designed f o r  the present 

purpose. Both pa r t s  of the t e s t  a re  administered 

before and a f t e r  the t ra in ing  session. 



CHAPTER 

INTEGRATED COLOR 

I I 

SENSITIVITY 

The procedure employed i n  the explication of in tegrated 

color  s e n s i t i v i t y  is based, first, on the  premise t h a t  the ind i -  

vidual has cer ta in  physiological capaci t ies  f o r  responding t o  

color. This p a r t i c u l a r  type of  s e n s i t i v i t y  is generally anal- 

yzed i n  psychophysical terms, and it is dea l t  with here i n  

sect ion 11. 

Secondly, it is assumed t h a t  not  a l l  individuals u t i l i z e  

t h e i r  physiological  color s e n s i t i v i t y  i n  the  same way o r  t o  the 

same extent.  I t  is assumed t h a t  responding t o  color, a t  l e a s t  

i n  the case o f  humans, is more than an unknuwing response, and - 
t h a t  it is possible  t o  characterize the  degree and qua l i t y  of 

t h i s  aware ac t i v i t y .  Thus, the  concept presently under scru- 

t i ny  is  termed in tegra ted  color s e n s i t i v i t y  s ince the  focus of 

i ts  invest igat ion is on the extent  t o  which the individual ' s  

physiological co lor  s e n s i t i v i t y  is ' integrated' ,  i.e., on t he  

extent  t o  which it has become an in t eg ra l  p a r t  o f  t h a t  individ- 

ua l ' s  behavior, worldview, conceptual framework, e tc .  

The i n t e r n a l  s t ruc tu re  of in tegrated color s e n s i t i v i t y  as 

well  as the re la t ionsh ip  between it  and other  types of color 

s e n s i t i v i t y  is examined i n  sect ions  I and I1 respectively.  

- 



I INTRA-STRUCTURE 

Introduction 

There a r e  four d i s t i n c t  dimensions of integrated color 

s e n s i t i v i t y  which, it is argued, minimally must be included i n  

an analysis of the  concept. These a re  derivatives of two gen- 

e r a l  aspects of t he  concept which seem t o  characterize its 

e s sen t i a l  a t t r i bu t e s .  The two general aspects-- 'color as 

p r i o r i t y '  and 'creat ive aspect of color perception1--will be 

discussed first, and then the explication of the four dimen- 

sions of the concept w i l l  follow. Finally,  a b r i e f  summary w i l l  

p u l l  together the operational concept of integrated color sensi-  

t i v i t y  i n  the form of a s e t  of def ini t ions .  

The f a c t  t h a t  integrated color s e n s i t i v i t y  here i s  analyzed 

i n  terms of four dimensions i s  a rb i t ra ry  t o  the extent  t h a t  a 

number of them might i n  some instances overlap, and i n  the sense 

t h a t  other researchers might wish t o  add different--and t o  them 

perhaps more important--facets of the concept. I t  is however 

a well known f a c t  t h a t  concepts developed i n  t h i s  manner f u l l y  

expl icate ,  although they may not exhaust, what they or iginal ly  

set out t o  characterize,  i.e., the  pre-analytic concept. Torr- 

ance's (1966) operational concept of c rea t iv i ty ,  f o r  instance, is 

a good example of a concept of t h i s  nature. One may r a i s e  any 

number of objections t o  h i s  in te rpre ta t ion  of t h i s  concept, ye t  

by def ini t ion h i s  explicated concept characterizes f u l l y  the  pre- 
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ana ly t ic  concept he s e t s  out t o  expl icate .  Inadequacies of 

the explicated concept (e.g., t h a t  i t  perhaps is not  r e a l i s t i c  

enough) cannot be sought i n  the  lack of characterization of the 

o r ig ina l  concept but r a the r  i n  the lack of correspondence be- 

tween individual pa r t s  ( i  .e., i n  inconsistencies) within the two 

levels of the concept. 

If these inconsistencies p e r s i s t  it may simply mean tha t  

the  explicated concept is  not  def in i t ive .  Presumably here even 

the present investigation--including the s e r i e s  of experiments 

reported on la ter--wil l  contribute information which w i l l  make 

a revision of the concept desirable.  However, t h i s  is  as it  

should be with an or ig ina l  explication of a concept. Only 

through a del iberate  t r i a l  and e r r o r  method can it be refined 

i n t o  a concept which s t r i k e s  the happy balance of  being ana ly t ic  
-- 

- enough t o  be of p rac t i ca l  use i n  fur ther  research and synthe t ic  

enough t o  encompass as much as possible of i ts  everyday meaning. 

By ' ana ly t ic  enough t o  be of  p rac t ica l  use' is  here speci-  

I 

I f i c a l l y  meant t h a t  the developed concept should be c l ea r  and dis-  

t i n c t  t o  such an extent  t h a t  i ts  four dimensions can be spec i f i -  

I ca l ly  and individually d e a l t  with i n  the  t ra ining techniques 

and evaluation instruments described l a t e r  (cf. chapters I11 and 

V respectively).  

Figure 1 gives an indication of the stages of analysis 



COLOR AS PRIORITY 

The extent  t o  which color plays a major ro l e  i n  the 
individual 's  ac t iv i ty  of conceptualizing and expressing 
h i s  view of  the  world. 

CREATIVE ASPECT OF COLOR PERCEPTION 

The extent  t o  which the individual creates  h i s  personal 
view of  the  world through color. 

1. Individuating through color 

2.  Personal color perception .- 

3. Actualized color perception 

4, Transactional color perception 

FIGURE 1 Stages of explication of integrated color 
s e n s i t i v i t y  showing two general aspects of  the  
concept and the four der ivat ive dimensions. 



grated color s ens i t i v i t y .  

Color as p r i o r i t y  

In a study dealing with s e n s i t i v i t y  t o  color, the  notion of 

color--as the  pa r t i cu l a r  stimulus i n  question--must of necessity 

occupy a posi t ion of p r i o r i t y  as compared t o  other s t imuli .  This 

is not only t o  say t h a t  the major emphasis must be placed upon 

color i n  general, but t ha t  color i n  some ways must be t h a t  stim- 

ulus which predominantly e l i c i t s  the spec i f i c  responses which a re  

here  co l lec t ive ly  termed ' integrated1 . 
As mentioned i n  chapter I, some painters  have placed a 

greater  emphasis on color than on other elements of design such 

as l ine ,  tone, texture,  volume, and so  on. The p r i o r i t y  of 

color as a means of expression i n  these painters '  work seems evi-  
.- 

dent, and they thus become good examples of individuals who may 

possess some higher than usual measure of integrated color sensi-  

t i v i t y .  One lwst assume t h a t  color is the one visual  dimension 

which t o  these individuals makes the world 'what it r e a l l y  is ' ,  

i .e . ,  t h a t  it occupies a posit ion of  p r i o r i t y  i n  t h e i r  conceptual- 

i za t ion  of t h e  world as  a r e s u l t  of  the  evidence of  color being 

a p r i o r i t y  i n  t h e i r  work. 

As an h i s t o r i c  example of a growing awareness among painters  

of color as  a p r i o r i t y  element of  design one might take a b r i e f  

look a t  French paint ing during the l a s t  century. There i s  a 

- 



gradual development from David's and Ingrest  rendering of  form i n  
k 

terms of l i gh t s  and darks, almost resembling bas-re l ief  according 

t o  Gardner (1959), through Delacroixls re jec t ion  of grays, t o  the  

colorful  paintings of the Impressionists i n  the l a t t e r  p a r t  of 

the  century. Among the Impressionists, Seurat 's d iv i s ion i s t  

technique is based d i r ec t l y  on psychological color theor ies  of 

the  e a r l i e r  p a r t  of the  century (Leymarie and Skira, l955), 

CGzanne "achieved convincing s o l i d i t y  and s t ruc ture  by the  con- 
L 

t r o l  of color  alone" (Gardner, 1959, p. 669) and Monet, who is  
1 

supposed t o  have l o s t  the  a b i l i t y  t o  c lear ly  see form and out- 

l ines  of objects toward the end of h i s  l i f e ,  gave himself over 

completely t o  t he  celebration of color i n  h i s  water l i l y  pa in t -  

ings and 'views' of cathedrals and haystacks. A t  t he  end of t h i s  

development, a pa in t e r  l i k e  Bonnard is  characterized by h i s  
.- 

"dazzling p a l e t t e  which transformed everything he saw i n t o  a 

symphony of colorf1 (Leymarie and Skira,  1955, p. 122). 

Even i f  color  i s  not  p a r t  of an a r t i s t i c  o r  creat ive  enter-  

p r i s e  i n  the ordinary sense of  those terms--that is, as t h a t  

looking-glass through which the  c rea tor  looks f o r  the ' inv is ib le1  

(Merleau-Ponti, 1961) --it can s t i l l  f igure  as a p r i o r i t y  i n  an 

individualf  s i n t e rp re t a t i on  of the  world. Given a s i t ua t i on  i n  

which a choice between things of d i f f e r en t  color (e.g., hue) 

must be made, some w i l l  choose mainly because of the  color 

difference,  while o thers  w i l l  choose on the basis of some o ther  



f ac to r  o r  a combination of these.  

There may, of course, be p rac t i ca l  considerations which i n  

some cases obscure the  p r i o r i t y  determining the  choice. However, 

while one can argue t h a t  necess i ty  may i n  some way shape one's 

p r i o r i t i e s ,  it is  hardly possible  t o  defend the posi t ion t h a t  

p r ac t i ca l  considerations always determine present  p r i o r i t i e s .  

What p r i o r i t i e s  one has must be dist inguished from what p r i o r i -  

t i e s  one is forced t o  display due t o  circumstances beyond one's 

control .  The po in t  here  is t h a t  i t  seems necessary t o  qua l i fy  

the notion of color p r i o r i t y  by adding t h a t  o ther  p r i o r i t i e s  must 

be equally possible.  

Perhaps because of the f a c t  t h a t  p r ac t i ca l  considerations 

may obscure color as a p r i o r i t y  i n  a choice s i tua t ion ,  and per- 

haps because of other  fac tors  such as temporary, excessive color 
-- 

st imulation (which may make the individual l e s s  i n t e r e s t ed  i n  

color  f o r  the  time being), one can speculate about what might be 

cal led the t r ans i t o ry  nature of color p r io r i t y ,  and indeed of  

in tegrated color s e n s i t i v i t y .  In  the  experiments described i n  

chapter V, no p a r t i c u l a r  attempt is made t o  c rea te  an experi- 

mental environment which spec i f i ca l l y  makes the subject  aware 

t h a t  responses of the  p r i o r i t y  type t o  color  is the prime con- 

s idera t ion .  A t  the same time, no attempt is made t o  conceal 

the  f a c t  t h a t  color  is involved. 

For t he  present  purpose it is su f f i c i en t  t o  note t h a t  



color  p r i o r i t y  may be subject  t o  f luctuations,  and tha t  a de- 

t a i l e d  study of t h i s  pa r t i cu l a r  phenomenon w i l l  have t o  estab- 

l i s h  j u s t  t o  what extent  these f luctuat ions  i n f  hence  the  s t a t -  

is t i c a l  r e su l t s  of small population responses. In t h i s  respect,  

the present study does no t  d i f f e r  from other  s tudies  involv- 

ing  voluntary responses. 

Creative a s ~ e c t  of color ~ e r c e ~ t i o n  

A special  def in i t ion  of ' c rea t iv i ty1  is employed i n  the 

present study. I t  involves (1) the  purely subjective a c t i v i t y  

of  perceiving the color world i n  general, and (2) the notion 

t h a t  t h i s  ac t iv i ty ,  as a r e s u l t  of ( I ) ,  may r e f l e c t  a departure 

from the way the color environment is conceived of as a matter 

o f  convention by the society  of which the individual i s  a member. -- 

The f i rs t  p a r t  of the def in i t ion  is dea l t  with below, whereas 

the second p a r t  is discussed l a t e r  under the heading of 'personal 

color  perception'. 

Color is  usually seen as one of  a number of dimensions of 

t he  r e a l  world. Other visual  dimensions competing with or, more 

properly, complementing color i n  t h i s  respect might be s p a t i a l -  

ity, movement, v i sua l  texture,  etc. And among a l l  the possible  

dimensions i n  terms of  which one usually deals with the world, 

color  (as p a r t  of the v i sua l  dimension) can be sa id  t o  compete 

with o r  complement any number of other  modes of perception 



covering other sense dimensions such as sounds and smells. 

To some phi losophers--notably some Ex i s t en t i a l i s t  philo- 

sophers--these dimensions a r e  no t  only dimensions imposed on 

the r e a l  world out of &onvenience, but  they a re  what i n  f a c t  

makes the world r e a l  i n  the  first place. If t h i s  view is 

adopted, color becomes one of those 'yardstickst  by means of 

which individuals create  t h e i r  world. 

This yardstick,  although among the indices of 'what is out 

there ' ,  by no means becomes an absolute measure of  r ea l i t y .  

Poincare (1952), i n  regard t o  the th ree  dimensions of space 

(and one must assume t h a t  color  as a category would be subject  

t o  the same type of approach), points  t o  a number of reasons 

why t h i s  is r e a l l y  qu i t e  an a rb i t r a ry  paradigm: t h a t  the  three 

dimensions provide us with one convenient way of dealing with 

prac t ica l  problems but t h a t  any nwnber of other systems--pre- 

sumably specifying any number o f  space dimensions--conceivably 

would do as  well. The age old argument f o r  the a p r i o r i  

s t a tu s  of Euclidian geometry i s  a case i n  point .  Not u n t i l  

spher ical  geometry w a s  invented i n  the l a s t  century did it be- 

come generally acknowledged t h a t  Euclid 's in te rpre ta t ion  was 

ju s t  that :  one in te rpre ta t ion  among any number of possible 

ones. Finally Merleau-Ponti (1961) writes: "It i s  no more 

possible t o  make a r e s t r i c t i v e  inventory of the v i s i b l e  than it 

is t o  catalogue the  possible usages of a language o r  even i t s  



vocabulary and devices." (p. 165) If t co lo r t ,  being an essen- 

t i a l  p a r t  of  the  v i s ib le ,  is  subs t i tu ted  f o r  "the v i s i b l e t  i n  

t h i s  quotation, i t  becomes c learer  how the colored world cannot 

be thought of as absolute, s t a t i c  and open t o  inventory-taking. 

This view however introduces pa r t i cu l a r  problems of i ts  own, 

one of which is discussed i n  d e t a i l  i n  sect ion I1 of  t h i s  

chapter. 

Realizing t h i s  non-finite nature of the color world, it 

becomes evident how one is  ju s t i f i ed  i n  applying the creat ive 

paradigm t o  color  perception. This i s  not  t o  say t h a t  other 

paradigms do no t  have t h e i r  p rac t i ca l  uses. One may, f o r  in -  

stance,  with equal j u s t i f i ca t ion  hold tha t  colors consis t  of  

electromagnetic waves radiat ing from objects,  t h a t  these waves 

by def in i t ion  a r e  vcolor less l  and t h a t  ' co lor t  i n  i ts  everyday 
.- 

sense does n o t  occur u n t i l  a human observer is  introduced. O r ,  

one may think of  objects  ex is t ing  i n  nature i n  a three dimen- 

s ional  form, and t h a t  t h e i r  colors are separate a t t r ibu tes - -  

painted onto the  objects,  as i t  were--of the objects.  But 

again, it makes sense t o  say t h a t  even t h i s  view cannot be sus- 

ta ined unless the human observer is  somehow p a r t  of the percep- 

t i on  s i t ua t ion .  

The present  paradigm of creat ive color perception takes i n  

both the notion t h a t  the color world i s  not subject  t o  a f i n i t e  

inventory statement but tha t ,  by def in i t ion ,  any s o r t  of  extended 
s 



coverage of 'what i s  out  there*  is possible,  and t h a t  the base- 

l i n e  f o r  whatever paradigm is used necessar i ly  must be f ixed 

i n  r e l a t i on  t o  the individual ' s  color perception i f  one is con- 

cerned with s e n s i t i v i t y  of t h e  individual.  

If these,  roughly, are  the  f a c t s  of color perception accord- 

ing t o  one l i n e  of thought, it is possible  now t o  begin speak- 

ing  of t he  individual ' s  knowledge of  t h i s  process, o f  h i s  aware- 

ness of,  o r  s e n s i t i v i t y  to,  t h i s  r a the r  momentous, creat ive  

f e a t  performed during the everyday task of  color  perception. And 

i n  addit ion t o  the  awareness of t h i s  process--in f a c t  as a r e s u l t  

o f  it--one can begin t o  speak about the individual 's  e f fec t ive-  

ness i n  creat ing h i s  color world, no t  of course as measured 

against  any one par t icu la r ,  defined c r i t e r ion ,  but i n  terms of  

how h i s  constructs i n  general a r e  re levant  t o  and f i t  i n  with h i s  .- 

pa r t i cu l a r  problems a t  the time. In other  words, it becomes a 

question of the  creat ive  eff ic iency with which the individual  

makes use of color  as a sensory input i n  s i t ua t i ons  where (other  

things being equal) the  successful  solut ion of  a problem depends 

on color being the major const i tuent  of the perceived s i t ua t i on .  

The notions of color  p r i o r i t y  and c r ea t i v i t y  of color  perception 

a r e  thus t o  t h a t  extent  inseparable. 

I 

1. Individuating through color 

As one aspect  o f  subjective o r  creat ive  color perception, 



the  extent  t o  which it  is  possible f o r  an individual t o  ' indi-  

viduate' between objects,  persons and events through color is  

discussed here. The term ' individuate1 is used r a the r  than 

~d i sc r imina te l  o r  'd is t inguish1 since,  as w i l l  be mentioned 

short ly ,  more than ju s t  t e l l i n g  'items' apar t  is involved. To 

individuate,  here, a l so  includes the notion t h a t  individual,  

ex i s t i ng  things ( i  .e., objects,  events, e tc . )  a r e  created through 

the a c t  of individuating. 

Leibnizls (1951) well  known theory of  the ' iden t i ty  of i n -  

d i s c e r n i b l e ~ '  holds t h a t  i f  a l l  the perceptible dimensions of a 

number of objects - -including tha t  of s p a t i  a1 location- -were in -  

discernible ,  there would be no way of individuating them, o r  even 

of perceiving them as objects.  Consider the often used example 

of the picket fence. I f  a l l  the pickets  were i n  the same spa- .- 

t i a l  location (a thought experiment which one's mind finds some- 

what d i f f i c u l t  t o  perform but  which is  nevertheless no t  con- 

ceptually impossible), and have the same physical appearance, 

there  would be no way of t e l l i n g  one from the other,  and thus of 

individuating them. But i f  the pickets each were of a d i f f e r en t  

color  it would be a simple matter t o  t e l l  one picket from its 

neighbor. Color is therefore c lear ly  one of those dimensions 

which enable one t o  individuate between objects.  The same 

would furthermore hold f o r  individuating between persons and 

events. Persons can be individuated through the color of the 



clothes they wear, t h e i r  skin color, t h e i r  h a i r  color, and so  

on, and events can be individuated through color i n  terms f o r  

instance of mood. An example of t h i s  type of individuation 

might be the contras t  between the gray colors of a ra iny and 

( t o  some) depressing day and the exuberant colors of a happy 

excursion t o  the seaside. 

Besides making one object  d i f f e r en t  from another i n  a 

'mechanical' sense, color can be sa id  t o  make an object  'what it 

r e a l l y  is'. Merleau-Ponti (1961) speaks of how ~Gzanne l in te r -  

rogates ', through the analysis of l igh t ,  l ighting,  shadows, 

color, h i s  beloved Mont-Sainte-Victoire: "The pa in te r ' s  gaze 

asks them what they do t o  suddenly cause something t o  be and t o  

be t h i s  thing.. .". (p. 166) So, the two aspects seem t o  be in -  - 
separable: ' t o  be '  and ' t o  be t h i s  thing' .  And by focussing on 

t h i s  pa r t i cu l a r  thing,  r a the r  than on it as an instance o f  a 

species, ~Bzanne reveals h i s  e x i s t e n t i a l  preoccupation, echo- 

ing the view t h a t  there  somehow are  'bad f a i t h '  connotations 

involved when an object  is  regarded merely as an object  of a 

pa r t i cu l a r  kind r a the r  than as an object  possessing i t s  own 

uniqueness o r  'being'. 

2 .  Personal color perception 

As a ch i ld  develops, he learns about the world through h i s  

own exploration of i t  a s  well as through the teachings of  others  



about it. As Schachtel (1959) writes:  

While p a r t  of t h i s  exploration takes place i n  the spon- 
taneous and inmediate encounter with the objects,  an i m -  
por tan t  p a r t  consis ts  i n  the increasing acquaintance with 
t h e i r  meaning i n  the cul ture .  Such learning on the one 
hand enriches the object  world of the growing chi ld  t o  a 
degree which could never be reached by an i so l a t ed  ind i -  
vidual. On the  o ther  hand, it a l s o  increasingly supplants 
the chi ld 's  o r ig ina l  approach t o  the objects and, espe- 
c i a l l y  i n  our time, e n t a i l s  the danger o f  closing h i s  
openness toward the world and of reducing a l l  experience 
t o  the perception of such performed clichgs and "anglesu 
as make up the  world of "real i tyw seen by the  family, 
peer group, and soc ie ty  i n  which he grows up. (p. 137) 

Although the cu l tu r a l  'world view therefore ,  according t o  

Schachtel, t o  some extent  hinders the perceptual development o f  

the  child,  it is no doubt a l so  the case t h a t  i t - -apar t  from 

'enriching1 the  ob jec t  world--is a necessary condition f o r  any 

perceptual development a t  a1  1.. The compromise posi t ion which 

u t i l i z e s  the cu l tu r a l  while making possible  the individual 

development is well expressed by Dewey (1957): 

... a t ru ly  humane education consis ts  i n  an i n t e l l i g e n t  
d i rec t ion  of nat ive  a c t i v i t i e s  i n  the l i g h t  of the possi-  
b i l i t i e s  and necess i t i es  of the  soc i a l  s i tua t ion .  (p. 92) 

And again, the  reason why one pa r t i cu l a r  paradigm (or world 

view) is adopted seems t o  r e s t  on the present  soc i a l  pos s ib i l i -  

t i e s  and necess i t i es ,  a s  Poincare (cf .  above) notes, r a the r  than 

on any claim t o  a p r i o r i  s t a t u s .  

Now, it seems t h a t  the individual can assume two views of  

t he  world: one which overlaps almost completely t h a t  of the 



soc ie ty  i n  which he l ives ,  and which is based on and is the  

r e s u l t  of shared cu l tura l  experiences; the o the r  which is 

unique t o  the individual--although i t  i n i t i a l l y  may have been 

activated by cu l tura i  teaching--and which furthermore does no t  

derive i ts  motive power from the ' pos s ib i l i t i e s  and necess i t i es  

of  the  soc ia l  s i t u a t i o n t .  Much controversy surrounds t h i s  

issue,  and the t ru th  may l i e  somewhere i n  between the two ex- 

treme views. Dewey (l934), f o r  instance, i n s i s t s  t h a t  a work of  

a r t  is not  only the outcome of an individual 's  imagination, but  

the  individual ' s  imaginative workings on shared physical existen- 

ces. However, t h i s  statement does no t  seem t o  touch the individ- 

$ ual ' s  perceptual development except t o  the extent  t ha t  Dewey 

claims t h a t  the  bas i s  f o r  it i s  i n  the shared experience, whereas 

others claim t h a t  the impetus f o r  creativity--which, as mentioned 
-- 

previously, is here  another word f o r  non-cultural o r  extra-cul tur-  

a1 perceptual abi l i ty--or iginates  i n  the individual ' s  unique, per- 

haps by def in i t ion  o r  other  inherent l imita t ion,  unsharable, ex- 

periences. When Merleau-Ponti (1961) speaks of the a r t i s t  as 

giving "vis ible  existence t o  what profane vision believes t o  be 

inv is ib leu ,  (p. 166) he is  i n  f a c t  saying t h a t  an individual--an 

ar t is t - -has  had visual  o r  perceptual experiences which no one 

e l s e  has had, and t h a t  h i s  ' t rade1 then is t o  communicate h i s  

findings t o  others s o  t h a t  h i s  unique perceptions may become p a r t  - 
of the shared experience. 



I t  i s  of course often the case t h a t  an a r t i s t  seems t o  have 

moved s o  f a r  from our shared experience t h a t  we do not  under- 

s tand what he is t rying t o  say. In the  theatre ,  f o r  instance,  

one is famil iar  with a var ie ty  of stereotypes, t h a t  is, charac- 

t e r s  which typ ica l ly  express those one meets i n  everyday l i f e .  

A t  times, however, a playwright's characters become idiosyn- 

c r a t i c  t o  such an ex ten t  t h a t  one no longer f inds  them plaus- 

i b l e  o r  r e a l i s t i c .  They have ceased t o  have d i r ec t  counterparts 

i n  the  shared experience. According t o  Dewey, t h i s  s o r t  of s i t u -  

a t ion i s  simply no t  possible s ince whatever the a r t i s t  can imagine 

must have as i t s  or igin - h i s  experience, and h i s  experience is but  

a p a r t  of the  t o t a l  soc i a l  experience. Excluding the poss ib i l i t y  

t h a t  h i s  work has been arr ived a t  i n  an a rb i t ra ry  fashion, o r  

t h a t  extra-cul tural  fac tors  a re  the  source of h i s  inspirat ion,  -- 

one may well  wonder about what has occurred. One answer may be 

suggested by the f a c t  t h a t  while the  publ ic  often r id icu les  and 

scorns so-called modern a r t  as it did when the Impressionists 
k 

I f o r  instance f i r s t  began exhibi t ing t h e i r  works i n  1874 (Leymarie 
8 

i and Skira, 1955, pp. 25-26), they r e a l l y  understand it too well. 
I 

P .! This is  the reasoning of the Ex i s t en t i a l i s t  commentator Barrett 

(1958). The present wr i t e r ' s  answer would r a the r  be i n  terms of  

a reaction t o  t h i s  first answer: t h a t  the a r t i s t  has somehow 

managed t o  increase h i s  exper ient ia l  basis ,  t h a t  he has been 

' t inkering'  with r e a l i t y ,  t h a t  new conjunctions of the  (public) 
a 
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language ( i . e . ,  i n  the case of t he  painter:  color, l ine ,  e tc . )  
I 
r 
i have enlarged h i s  exper ient ia l  reper to i re ,  t h a t  h i s  perceptions 
h 

of t he  world have changed correspondingly and tha t ,  as a re- 

s u l t ,  he may be s a i d  t o  b e  more s ens i t i ve  i n  h i s  pa r t i cu l a r  a rea  

of i n t e r e s t  than those around him. One's response t o  Barret t  

would therefore  be t h a t  socie ty  is no t  l i ke ly  t o  understand the 

a r t i s t  i n i t i a l l y ,  but  t h a t  a f t e r  sharing experiences with him 

through the  communicative power of h i s  a r t ,  an understanding 

should emerge. 

The a r t i s t  is i n  a sense playing a l category-game1: cate- 

gories a r e  idealized,  t es ted  and broken down again,. bu t  always 

i n  reference t o  an exper ien t ia l  basis .  

Integrated color s e n s i t i v i t y  a l so  includes a measure of  

awareness of t h i s  di f ference between const i tu t ing the world - 
through color  as others s ee  it, and the way the individual sees  

it. This may be expressed d i f f e r en t ly  by saying t h a t  i t  involves 

an awareness of the  individual ' s  autonomy of choice: t h a t  there  

are  o ther  ways of 'coloring' t he  world, apa r t  from the way onels 

cu l tu re  does it. Although it is t rue  t h a t  an individual can be 

t inker ing with h i s  color world without r e a l l y  being aware of the  

dichotomy between the personal and the cul tural ,  the notion of 

awareness is made a condition of t h i s  dimension of in tegrated 

color  s e n s i t i v i t y  s ince the  ac t  of t inker ing must be of a spe- 

c i a l  kind, as w i l l  be seen from the discussion of actualized 



color  perception below. 

3. Actualized color perception 

While integrated color s ens i t i v i t y  s o  f a r  has been dea l t  

with i n  terms implying a cer ta in  act ive s t a t e  o f ,  the individual,  

there  is  another sense i n  which t h i s  type of  s e n s i t i v i t y  essen- 

t i a l l y  i s  passive.  

This s tance of pass iv i ty  is mentioned by Maslow (1966) who 

c a l l s  it the 'Taoistic1 approach, and it  is characterized by 

"being able to  keep your hands of f  and your mouth shut,  t o  b e  

pat ient ,  t o  suspend action and be receptive and passive. I t  

stresses carefu l  observation of  a noninterfering s o r t .  l1 (p. 96) 

I t  i s  i n  sharp contras t  with what l a t e r  w i l l  be termed Ilearned 

color s e n s i t i v i t y 1  (cf. section 11),  i n  t h a t  i ts  prime purpose 

i s  not  u t i l i t a r i a n .  

And Schachtel (1959) speaks of t h i s  approach, no t  only 

from the po in t  of view of  what we may learn about the world, but 

with the enhancement of the individual 's  creat ive f acu l t i e s  i n  

mind: 

Of t he  d i f f e r e n t  aspects of a l l ocen t r i c  perception the 
openness i n  t u n i n g  toward the object  is  the most bas i c  
and important one; the f u l l e s t  i n t e r e s t  i n  an object  is 
possible  only if the person opens himself f u l l y  toward 
as many object  aspects as  possible, t ha t  i s ,  optimally 
toward t h e  t o t a l l i t y  of the object .  (pp. 140-41) 

Although the  f u l l  impact of  t h i s  type of c r ea t iv i ty  r e l i e s  on a 
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wholis t ic  view of the world, one can perhaps with equal j u s t i -  

f i ca t ion  say t h a t  even a whol is t ic  view of a smaller p a r t  of 

the whole--in t h i s  case using the  dimension of color as the t o t a l  

dimension--wi 11 f igure  prominently i n  the description of Schach- 

t e l l s  healthy personali ty.  In the present context, then, i n t e -  

grated color s e n s i t i v i t y  would t o  some extent  involve the  a t t i -  

tude of  openness toward the coloration which the individual 's  

mind imposes on the  colorless physical world. 

A more systematic model i s  offered by Shostrom (1967). 

He divides individuals i n t o  actual izors  and manipulators and, 

apar t  from other dichotomized personali ty charac te r i s t ics  which 

a re  not  of relevance here, he sharply dist inguishes between 

awareness and unawareness: 

Actualizors 
Awareness (Responsiveness, 
Aliveness, In te res t )  . 
The actual izor  f u l l y  looks 
and l i s t ens  t o  himself and 
others.  He is f u l l y  aware 
of  nature,  art ,  music, and 
the other  r e a l  dimensions 
of l iving.  

- Manipulators 
Unawareness (Deadness, 
Boredom). 
The manipulator is  un- 
aware of the r ea l ly  i m -  
por tant  concerns of  l i v -  
ing. He has "Tunnel 
Vision." He sees only 
what he wishes t o  s ee  and 
hears only what he wishes 
t o  hear. (p. 24) 

The q u a l i t i e s  by means of which the present wr i t e r  i s  attempt- 

ing t o  describe integrated color s ens i t i v i t y ,  thus, f i t  well 
1 
1 with Shostrom's model. And i n  par t icu la r ,  the term 'actual-  



i v e  nature  of color perception as presented here. 

The following cezanne quote from Dorival (1948) r e f l e c t s  

a t  l e a s t  two of t h i s  pa in t e r ' s  i n t u i t i v e  ins igh ts  r e l a t i ng  t o  

the  present  topic: 

There is a l og i c  of colour; the pa in te r  owes obedience t o  
t h i s  alone, never t o  the  l og i c  of mind.. . . He must always 
follow the l og i c  of h i s  eyes. I f  he f e e l s  accurately, he 
w i l l  think accurately.  Painting is  primarily a matter  of 
op t ics .  The matter of our a r t  l i e s  there,  i n  what our eyes 
a re  thinking. Nature always f inds  a way t o  say what she 
means when we respect  her.  (p. 144) 

F i r s t ,  the  log ic  o f  color  is  contrasted with the log ic  of mind. 

This r e l a t e s  t o  the  discussion e a r l i e r  where personal versus 

cu l tu r a l  views of  the world were d e a l t  with. Here ~ e z a n n e  

makes i t  p la in  t h a t  the log ic  of color is something t o  be found 

i n  t he  in te r - re la t ionsh ip  o r  in te rac t ion  between pa in te r  and na- 

t u r e ,  and not  something t o  be s t ra i t - j acke ted  i n t o  a philosoph- 

i ca l  model based on the workings of the cognitive f acu l t i e s .  

(That the ' logic1 of  mind of course i n  due time w i l l  have t o  

take account a l so  of h i s  ' l og i c  of color1 need no t  de t r ac t  

from the  point  he is making.) What ~ e z a n n e  furthermore, per-  

haps unwittingly, is lamenting is the  f a c t  t h a t  logics of mind 

usually a r e  verbally based and cu l tu ra l ly  oriented.  This ten- 

dency of man t o  deal  with everything i n  the  world i n  verbal  terms 

is pointed out  by Huxley (1969) when he advocates h i s  well-known 

education on the  'non-verbal' level .  H i s  complaint consis ts  i n  



the  f a c t  t h a t  even when educators attempt t o  t r a in  children i n  

e s sen t i a l l y  lnon-verball humanities, they do it on a verbal level ,  

based on a verbal framework of  mind. And, according t o  Huxley, 

t h i s  procedure is a logical  absurdity. 

Secondly, c6zanne1s other  ins igh t  concerns what he c a l l s  

respect f o r  nature. 'Nature always finds a way t o  say what she 

means when we respect  her1 ,  he says.  And t h i s  is precisely  the 

point being made here: t h a t  p r i o r  categorization--be it based on 

a personal o r  a cu l tura l  view--only hinders fur ther  perceptual 

development of the  individual. 

Thus, in tegrated color s e n s i t i v i t y  seen from the present 

viewpoint of  actualizor/manipulator might be t rans la ted  i n t o  an 

inc l ina t ion  toward openness t o  the logic  of  color, t ha t  is, 

toward the power of color t o  indicate  o r  'create1 f a c t s  about the - 
world such as inter-re1 ationships, con tinuance, growth, change, 

interference,  and s o  on. 

4. Transactional color perception 

As was described e a r l i e r ,  the a c t  of  color perception is one 

of  creation: the individual creates,  as it were, h i s  own colored 

world. A t  the same time, while t h i s  creating i s  taking place, 

the mental categories which form the basis  f o r  fur ther  v i sua l  ex- 

plorat ions  a r e  established i n  the viewer. Thus, the re la t ionship 

between the s e e r  and the seen is  r ea l ly  one of ' t ransaction' :  both 
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the object  

by the a c t  

which only 

and the subject  a re  equally involved i n  and affected 

of perception. Logically, i t  cannot be a process i n  

one of the 'par t ic ipants t  a r e  affected.  

A t  t h i s  point  an in te res t ing  problem occurs. Dewey, a l -  

though the champion spokesman f o r  the t ransact ional  approach, 

would disagree with the present division of integrated color 

s e n s i t i v i t y  dimensions i n t o  pass iv i ty  and ac t iv i ty .  According 

t o  him, a paradigm advocating such a dichotomy would merely 

r e f l e c t  an ana ly t ic  d i s t inc t ion  and not  an ex i s t en t i a l  one. And 

t h i s  view would c lear ly  a l so  be taken by Piaget (1958), committed 

as he is t o  the cognitive development theory based on the concepts 

of accommodation and assimi 1 ation.  However, s ince the  present 

invest igat ion is largely oriented toward what has been cal led the 

Humanistic viewpoint--and wr i te rs  i n  t h i s  genre c lear ly  see  evi-  
.- 

dence of an e x i s t e n t i a l  dist inction--the present separation w i l l  

be adhered to. A t  any r a t e ,  should d i f f i c u l t i e s  occur i n  main- 

ta ining t h i s  d i s t inc t ion ,  they should show up i n  the experiments 

reported on l a t e r .  

Many people have reported t o  the wr i t e r  how t h i s  a f f i n i t y  

between, say, visual  nature and themselves has been f e l t ,  par- 

t i c u l a r l y  during open and passive observation. And Merleau- 

Ponti (1961) mentions the same s o r t  of s i t ua t ion  when he quotes 

Paul Klee: "In a fores t ,  I have f e l t  many times over t h a t  it was 

no t  I who looked a t  the  fores t .  Some days I f e l t  t h a t  the t r ee s  
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were looking a t  me, were speaking t o  me. . . If. (p . 167) 

I f  t h i s  type of transactional re la t ionship between per- 

ceiver and perceived can be noticed by some, i t  seems t h a t  it 

s h a l l  have t o  form pa r t  of  the  present notion of integrated 

color s ens i t i v i t y .  That is, i f  the individual notices a change i n  

himself as well  as a change i n  h i s  perception of the world i n  a 

color perception s i tua t ion ,  and i f  these two are  noticed as insep- 

arably connected, then a cer ta in  degree of integrated color sensi-  

t i v i t y  must be s a id  t o  ex i s t .  

Peak experiences with color as major stimulus 

A type of experience which is of special  importance t o  the 

individual who has it is sometimes cal led a peak experience 

(Maslow, 1962) . Often the  individual is  able t o  qui te  spec i f i -  
.- 

tally s t a t e  which sensory s t imul i  contributed t o  making t h a t  par- 

ti cular  experience a peak experience (Bindrim, 1968) and, although 

this concept w i l l  no t  be explored i n  the present thesis ,  it i s  in-  

t e r e s t i ng  t o  note the implications of fur ther  thinking along these 

l ines .  

To possess a degree of integrated color  s ens i t i v i t y  en t a i l s  

a cer ta in  amount of enjoyment of color f o r  i t s  own sake. I t  

seems c l ea r  t h a t  ~Gzanne, fo r  instance,  was no t  merely a techni- 

cian working out of convenience with color f o r  some u l t e r i o r  

purpose. Rather, the dimension of color was h i s  - dimension, per- 
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haps because it i n i t i a l l y  su i t ed  h i s  s t y l e ,  temperament, o r  

objectives well,  ce r ta in ly  because he came t o  have intimate 

knowledge of it, and probably because i t  gave him grea t  pleasure 

t o  work with. A re la t ionsh ip  of love probably developed between 

the  pa in te r  and the  dimension of color.  

This type of  love re la t ionsh ip  seems' t o  be  a very f r u i t f u l  

s i t u a t i o n  i n  any type of invest igatory en te rpr i se .  Maslow (1969) 

i n  an offhanded fashion proposes the  following hypothesis: "love 

f o r  the  ob jec t  seems l i ke ly  t o  enhance exper ient ia l  knowledge of 

the  object . .  .". (p. 51) I t  is  based on an acceptance of  one's 

own nature ,  a s  he points out, ins tead of attempting t o  l i v e  up 

t o  some external  idea l .  The r e su l t i ng  emotional maturity en- 

ables one "to give oneself  over completely t o  an emotion, not  

only of love but  a l so  of anger, fascinat ion o r  t o t a l  surrender. .  ." 
(p. 38) t o  the  problem a t  hand. 

How t h i s  deeper emotional involvement with color is t o  be 

understood i n  the  present  context is somewhat problematic. Many 

people, o f  course, enjoy color  i n  one form o r  another. What is 

here being emphasized is  the  enjoyment of color  f o r  i ts  own sake. 

And ye t ,  as i n  c6zannefs case, i t  seems t h a t  color might only be 

enjoyed f o r  i t s  own sake insofar  as t h i s  perceptual experience 

leads t o  the  solut ion of even more fundamental problems such as 

the reorganization of space on a two dimensional surface,  e tc .  

But perhaps t h a t  is  the ex ten t  t o  which one is able  t o  enjoy 
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color  f o r  i t s  own sake: insofar  as i t  f igures  prominently i n  

some major present concern, t h a t  it, as a dimension of the 

world, takes on a ro l e  of - the  dimension a t  a pa r t i cu l a r  time, 

and t h a t  i t  leads t o  a color-centered experience, o r  a peak 

experience, with color as  the prime stimulus involved. 

Many people have a t  various times and under various c i r -  

cumstances i n  t h e i r  l i ve s  these peak experiences. What is i n  

p a r t i c u l a r  being suggested here is  t h a t  in tegrated color sensi-  

t i v i t y  by i ts  nature  of in te rna l iza t ion ,  actual izat ion,  love- 

re la t ionship,  e t c .  may embody the idea of peak experiences due 

spec i f i ca l l y  t o  color. Thus it is consis tent  with the notion of 

color  as a p r io r i t y .  Furthermore, the  creat ive  aspect of color 

perception is involved. Schach t e l  (1959) wri tes  : 

What has been learned [through the creat ive  process] i n  
such unfet tered and open intercourse with the world may.. . 
c r y s t a l l i z e  suddenly i n  an ins igh t ,  o r  i n  a new vis ion of 
something t h a t  seemed long fami l ia r ,  o r  i n  an "inspira- 
tion." (p. 142) 

And t h i s  type of  creat ive  i n s igh t  f a l l s  well within Maslowts 

(1962) notion of a peak experience as, among o ther  things,  i n -  

volving bas i c  cognitive happenings such as nature experiences, 

a e s the t i c  perception, c rea t ive  moments, and s o  on. (p. 69) 



Summarv def in i t ions  

The following s e t  of def ini t ions  of the  four  dimensions of 

in tegrated color s e n s i t i v i t y  as  they r e l a t e  t o  individual a b i l i -  

t i e s ,  are  the  bas i s  f o r  subsequent experiments and analysis:  - 
1. Individuating through color  The a b i l i t y  t o  (1) d i s -  

t inguish between objects,  persons, events and other  
'items of the  r e a l  world through t h e i r  coloration,  
and (2) perceive the  uniqueness and individual ex- 
i s tence  of these items through color. 

2. Personal color  perception The f a c i l i t y  with which 
the color world is perceived (and sensed t o  be per- 
ceived) i n  terms r e l a t i n g  t o  the perceiver r a the r  
than t o  those of h i s  socie ty .  

3. Actualized color perception The a b i l i t y  t o  concept- 
ua l ize ,  through color  perception, f ac t s  about r e a l i t y  
through an open, receptive and passive perceptual 
a t t i tude .  

4. Transactional color  percept ion Awareness t h a t  a t rans-  
act ional  re la t ionship between the individual and the 
color  stimulus a t  hand e x i s t s  i n  the color perception 
s i t ua t i on .  
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I1 INTER-STRUCTURE 

b 
t A cursory examination of how the term *color  s e n s i t i v i t y 1  

is  used i n  d i f f e r en t  s c i e n t i f i c  contexts w i l l  show t h a t  color 

sensi  t i v i  t y  has a number of meanings. In t he  b r i e f  comparison 

between in tegra ted  color  s e n s i t i v i t y  and two o ther  types of color  

s e n s i t i v i t y  which cons t i tu tes  t h i s  sect ion,  two main problems w i l l  

be  dea l t  with: (1) the  type of s t r u c t u r a l  re la t ionship which might 

e x i s t  between in tegra ted  color s e n s i t i v i t y  and other  kinds of 

color  s e n s i t i v i t y ,  and (2) the  extent t o  which ex is t ing  stimu- 

lus  spec i f ica t ion  systems are  adequate f o r  the  characterization of 

the  present concept of in tegrated color  s e n s i t i v i t y .  The jus ti- 

f i ca t i on  f o r  the inclusion of t h i s  second problem i n  the present 

sect ion w i l l  become apparent shor t ly .  

I t  is  fu r the r  noted t h a t  i n  any treatment of a term such as 

Icolor s e n s i t i v i t y 1 ,  the two d i s t i n c t  par t s ,  i .e . ,  Icolor l  and 

' s e n s i t i v i t y t ,  may have t o  be  t r ea t ed  separately.  Presently, 

' s ens i t i v i t y1  is  d e a l t  with and, f o r  the time being, Icolor l  

w i  11 remain unspecified. 

Psychophysical color  s e n s i t i v i t y  

Psychologists of ten r e f e r  t o  an ind iv idua l l s  a b i l i t y  t o  per-  

ceive of colors  a s  the  color s e n s i t i v i t y  of t h a t  individual 



(Valentine, 1962). They may f o r  instance say t h a t  a person is 

less sens i t i ve  t o  a ce r ta in  a rea  of  the  spectrum (e.g., i f  he 

is  no t  able t o  dis t inguish between s l i g h t  hue nuances i n  t h a t  

area  of  the  spectrum), and thereby displays a pa r t i cu l a r  type 

of color vis ion deficiency. O r ,  an individual ' s  color s e n s i t i -  

v i t y  may be determined through h i s  a b i l i t y ,  o r  lack of  it, t o  

match one colored l i g h t  source with a combination of  one, two 

o r  three  o ther  colored l i gh t s .  Depending on the  t e s t  procedure 

used, and t o  some extent  on the  t heo re t i ca l  viewpoint o f  the  

researcher, terms such as  normal, color  weak and deviant are  

used f o r  describing differences o r  degrees of color  s e n s i t i v i t y  

(e .g., Pickford, 1951) . The psychological invest igat ions  a re  

e s sen t i a l l y  concerned with the normal o r  abnormal functioning 

of the  physiological, op t i ca l  mechanism. I t  may be qu i t e  phys- 

i c a l l y  or iented as when the color  stimulus is  specif ied i n  terms 

of  wavelengths; it may be psychophysically or iented as when a 

physical model is combined with a standard observer, such a s  

i n  the C.I.E. (Commission Internat ionale  de l1Eclairage) system 

of specif icat ion,  o r  i t  may be purely psychological, i n  which 

case the  standard observer of the psychophysical or ienta t ion 

would be replaced by the  individual,  unique subject .  
I 

The physical  ( i  .e., s t r i c t l y  physiological o r  biological)  

i and the  psychophysical types of invest igat ion d i f f e r  from t h a t  , 
! 

3: present ly  undertaken i n  t h a t  the  concern here is not  s o  much 

6. - 
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with what the 'standard' individual ' s  op t ica l  apparatus enables 

him t o  see,  but  r a the r  with what the unique individual does see ,  
7 

and what use he makes of what he thus sees.  The present inves- - 
t i ga t i on  i s  of the  psychological type insofar  as the  focus i s  on 

the individual ' s  unique response t o  color s t imul i .  A t  t he  same 

time, evidence f o r  t h i s  response w i l l  be sought i n  the behavior 

and behavioral change i n  the  individual ra ther  than i n  the  modi- 

f i c a t i on  o r  manifestation of deeper personal i ty  character is  t i c s  . 
The kind of s t r u c t u r a l  in te r - re la t ionsh ip  which appears t o  

e x i s t  between psychophysical and integrated color  s ens i t i v i t y - -  

the  l a t t e r  being determined and perhaps r e s t r i c t e d  by the former-- 

now d i c t a t e s  t h a t  as a minimum requirement f o r  the invest igat ion 

of in tegrated color  s ens i t i v i t y ,  an assessment of psychophysical 

color  s e n s i t i v i t y  be included i n  the present s e r i e s  of experi-  

men ts . 

Learned color s e n s i t i v i t y  

Another kind of color  sens i  t i v i  t y  involves color  sens i  - 
t i v i t y  as a learned hab i t  (henceforth simply t o  be ca l led  

' learned color  s ens i t i v i t y1 )  i n  which the individual i n  pa r t i c -  

u l a r  circumstances displays a g rea te r  than normal a b i l i t y  t o  

precisely  and quickly discriminate between, say, samples o f  

c loth  o r  pr inted colors.  This 

importance t o  industry dealing 

type of a b i l i t y  is  of p r ac t i ca l  

with dyed mater ia ls ,  and i n  



pr in t ing  establishments where e i t h e r  a close match between an 

a r t i s t ' s  sketch and an ink color must be  obtained, o r  where the  

so-called color  correction etching of separation p l a t e s  must be 

car r ied  out.  Research i n t o  the color vision requirements f o r  

workers i n  these areas has been done f o r  instance by Lakowski 

(1965) . In connection with the examination of  p r in t e r s  appren- 

t i c e s ,  h i s  p r inc ipa l  task has been one of  screening aspir ing 

p r i n t e r s  by es tabl ishing standards f o r  performance on b a t t e r i e s  

of color vis ion t e s t s .  The bas i c  assumption here  is tha t ,  a l -  

though it may take prac t ice  t o  a t t a i n  the high degree of prac- 

t i c a l  color  discrimination required i n  a p a r t i c u l a r  trade,  the 

pre requis i te  f o r  such a goal t o  be reached would be a color 

vis ion performance f a l l i n g  within qu i t e  narrow limits of nor- 

mali t y  . 
I t  is a question of whether the kind of p rac t ice  which i s  

meant here is of the  type exemplified i n  a study by Hanes and 

Rhoades (1959) i n  which one subject  a f t e r  about f i v e  months of 

in tensive t r a in ing  increased he r  a b i l i t y  t o  i den t i fy  color chips 

( t h a t  is, i n  t h i s  study, t o  name them according t o  the  Munsell 

notation) from 15 t o  50. After  a period of 3-1/2 months, dur- 

ing which no color  i den t i f i ca t i on  was practiced,  h e r  error score 

increased about 25% however. The i den t i f i ca t i on  capabi l i ty  of a 

50 colors is considered r a the r  disappointing by the  authors, 

although it is generally accepted t h a t  the average person i s  

- 



only able t o  iden t i fy  about IS colors.  

The kind of p r ac t i ca l  a b i l i t y  t o  discriminate between 

colors, r a the r  than involving a b i l i t y  t o  name colors, seems t o  

cons i s t  of an a b i l i t y  t o  match accurately one color  with another, 

(1) i n  cases where both colors are  present,  and (2) i n  cases where 

only one color is present and the 'standard1 is memorized. A t  

the same time, however, there  may be evidence f o r  the f a c t  t h a t  

a b i l i t y  t o  simply iden t i fy  (which could be considered d i f f e r en t  

from naming i n  general, and cer ta in ly  from naming i n  the some- 

what t e r s e  Munsell terminology) does have something t o  do with 

the second case of  color discrimination t o  the extent  t h a t  the 

process of memorizing may need some s o r t  of cognitive iden t i -  

f i c a t i on  framework. 

I f  it can be assumed from the discussion i n  sect ion I t h a t  

a pa in t e r  who is termed a c o l o r i s t  has some level  o f  in tegrated 

color  s e n s i t i v i t y  (since h i s  world by def in i t ion  would be p r i -  

marily color or iented) ,  then it seems reasonable t o  argue t h a t  

both cases of learned color s e n s i t i v i t y  must a l s o  apply t o  him. 

F i r s t ,  the a r t i s t ' s  color matching a b i l i t y  i n  cases where 

both colors a re  present must be well  developed. Evidence f o r  

this may be gathered f o r  instance from examining Renoirls 

p a l e t t e  which only contained e ight  o r  ten pigments (Renoir, 

1962), and making a comparison between the skin tones of the  

numerous nudes which he painted during the l a t t e r  p a r t  o f  h i s  
s 



l i f e .  Although a change due t o  gradual development of 'v is ion '  

as well  a s  occasional concessions. t o  the ind iv idua l i ty .o f  par-  

t i c u l a r  models are  i n  evidence, i t  i s  s t i l l  c l ea r  t h a t  a great-  

l y  uniform rendi t ion of f l esh  tones was produced over a lengthy 

period of time from a very l imited number of pigments. 

Secondly, it seems unreasonable t o  assume t h a t  Renoir's 

a b i l i t y  t o  reproduce h i s  pa r t i cu l a r  colors would depend on him 

having h i s  l a t e s t  paintings present with which t o  compare h i s  

new work. H i s  sense f o r  memorizing these  complex color mix- 

tu res  must a l so  therefore have been qu i te  wel l  developed. 

But in tegra ted  color s e n s i t i v i t y ,  of course, is much more 

than j u s t  these two s p e c i f i c  a b i l i t i e s .  A s  was pointed ou t  

e a r l i e r ,  a t  l e a s t  four d i s t i n c t  dimensions could be involved. 

I t  seems t h a t  learned color s e n s i t i v i t y  need not  embody any of - 
these. I t  may i n  f a c t  be  the case t h a t  continuous, and perhaps 

r a t h e r  mechanical, use of t h i s  type of color  s e n s i t i v i t y  i n  

f ac to r i e s  w i l l  d u l l  o r  diminish aspects of in tegrated color sensi-  

t i v i t y .  A t  the  same time, learned color  s e n s i t i v i t y  might i n  

some cases include some of these dimensions, and t h i s  f a c t  gives 

r i s e  t o  the idea t h a t  learned color  s ens i t i v i t y ,  theore t ica l ly  

a t  l e a s t ,  might be regarded as an intermediary s t e p  toward i n t e -  

grated color s e n s i t i v i t y .  That is, there  may be a point  i n  the  

assessment o f  an individual  when the  charac te r i s t i cs  of both 

learned and in tegra ted  color  s e n s i t i v i t y  a re  involved t o  such an 



exten t  t h a t  the determination of which type is  involved must be 

a rb i t r a ry  or, a t  best ,  a question t o  be decided on some s o r t  of 

p r i o r i t y  ra t ing  of the four  dimensions. No such attempt a t  rank- 

ing w i l l  be made i n  the present study. 

The problem of  'mistaken s e n s i t i v i t y '  i s  of pa r t i cu l a r  i m -  

portance t o  a r t i s t s  s ince t o  possess only a well-developed 

learned color sens i  t i v i  t y  and not  a we1 1-developed integrated 

color  s e n s i t i v i t y  is precisely  the difference between being 

c rea t ive  ( i  .e., colorwise) and no t  being so. Accurate color 

rendi t ion of a landscape, f o r  instance,  does no t  necessari ly mean 

t h a t  a work of creat ive merit  is  involved. Again, it may be, i f  

o ther  dimensions are of a c rea t ive  nature,  but speaking only about 

color, i f  the  colors of the work are  'accurate'  ( i .e. ,  of a nature 

which cu l tura l ly  would be considered .- t rue t o  l i f e ) ,  then it is 

safe t o  assume t h a t  color is not  creat ively involved. Thus, 

learned color s e n s i t i v i t y  can be seen as an a b i l i t y  competing with 

integrated color s e n s i t i v i t y  as well  as one which can p rec ip i t a t e  

its development. 

Since the  present thes i s  i s  not primarily concerned with 

the  determination of an individual 's learned color sens i t iv i ty - -  

even though an argument has been produced f o r  i t s  developmental 

r o l e  i n  integrated color sens i t iv i ty - - th i s  pa r t i cu l a r  s e n s i t i v i t y  

w i l l  no t  be fur ther  examined here. 



The problem of stimulus specif icat ion 

The second question with which t h i s  sect ion is  concerned i s  

t h a t  of the adequacy of present paradigms f o r  the f u l l  treatment 

of integrated color s ens i t i v i t y .  I t  follows from what has been 

s a i d  above t h a t  color vision t e s t s  may give a good idea  of the 

extent  t o  which an individual can acquire learned color sensi-  

t i v i t y ,  a t  l e a s t  insofar  as the spec t ra l  d i s t r ibu t ion  is concerned 

(c f .  e r r o r  score p ro f i l e s  f o r  instance i n  Farnsworth, 1943) and 

perhaps a l so  insofar  as s i z e  of  u n i t  which can be discriminated i s  

concerned (Wright, 1969) . I t  has f o r  a long time been a prime aim 

of color psychologists t o  specify the stimulus i n  question as 

accurately as possible. P i t t  (1935), f o r  instance, writes: "In 

a subjec t  dealing with the... psychological responses t o  physical 

s t imuli ,  i t  would seem to  be axiomatic t h a t  these s t imuli  should 

be s t a t e d  with the utmost precision. .  . l l .  (Preface) This invar i  - 
ably involves the specif icat ion of the color stimulus i n  a form 

borrowed from physics. And Lakowski (1969) notes how object ive 

measurements a re  bes t  secured by avoiding "subjective awareness 

of d i f f e r en t  sensations" (p. 186), i .e., by precisely  specify- 

ing the  color stimulus and adopting the psychophysical paradigm 

f o r  the assessment of  the subjec t ' s  responses. The problem, 

however, i n  the present case is of a pecul iar  so r t .  For example, 

s ince  the first dimension of integrated color s ens i t i v i t y  ( i  .e., 

t h a t  of  individuating through color I )  --and s ince t h i s  dimension 



is not detachable from'the o ther  dimcnsions of the concept, but 

an in t eg ra l  p a r t  of i t-- involves the notion of c r ea t i v i t y  i n  the 

sense t h a t  ex i s t ing  paradigms a r e  destroyed and new ones sought, 

it follows t h a t  the  ex is t ing  physical color spec i f ica t ion  sys- 

tems, as they a re  presently s t a t ed ,  may not  adequately indicate  

the  s t imul i  involved i n  in tegrated color s ens i t i v i t y .  

The problem of attempting t o  s o r t  ou t  precisely  what psycho- 

l og i s t s  mean by the  term 'stimulus ' has been well surveyed by 

Gibson (1960) . Apart from pointing out numerous conf l ic t ing  con- 

ceptions of s t imul i ,  he o f f e r s  some ins igh t  i n t o  p a r t  of the 

presently suspected connection between the stimulus and the res-  

ponse (o r  'sensationt as Pickford (1951) terms i t ) .  He notes 

tha t :  "Learning would.. . involve not  only an a l t e r a t i on  of be- 

havior but a l so  an a l t e r a t i on  i n  the e f fec t ive  stimulus ." (p. 202) 

Presumably t h i s  would hold f o r  the present notion of c r ea t i v i t y  

as well ,  i n  the  sense t h a t  any change from a present  s t a t e  of 

in tegrated s e n s i t i v i t y  (or  learning o r  c r ea t i v i t y )  would, apar t  

from the more obvious behavioral change, necess i ta te  a d i f f e r en t  

view of the  e f f ec t i ve  stimulus. And by ' e f fec t ive  stimulus I ,  

Gibson means precisely  the stimulus "which arouses receptor 

ac t i v i t y ,  o r  recorded neural impulses, o r  sense organ adjust-  

ments, o r  over t  responses, o r  verbal judgments--whichever c r i -  

t e r ion  one chooseslT. (p. 203; I t a l i c s  mine.) That is, the  con- 

cept of t he  stimulus is ' f loated '  , as i t  were, and l e f t  t o  f ind 



i ts  own meaning depending on the response i n  question. This 

conclusion would seem to  support the  view taken by the  present 

w r i t e r  t h a t  a system of spec i f ica t ion  of the  stimulus, however 

sophis t icated it may be, is  only applicable t o  the type of re-  

sponses which by def in i t ion  a re  e l i c i t e d  by the stimulus. 

The problem is made somewhat more manageable by reca l l ing  

Merleau-Ponti 's (1961) c r i t i c i sm of the 'ideology of cyber- 

n e t i c s  : 

Thinking ftoperationallyll  has become a s o r t  of absolute a r t i -  
f i c ia l i sm,  . . . where human creations a r e  derived from a 
na tu ra l  information process, i t s e l f  conceived on the model 
of human machines. I f  t h i s  kind of thinking were t o  extend 
i t s  re ign t o  man.. .; i f ,  pretending t o  ignore what we know.. . 
[of man] through our own s i t ua t i ons  it were t o  construct  
man.. . on the bas i s  of a few abs t rac t  indices..  . then. s ince 
man r e a l l y  becomes the mani ulandum he takes himself t o  be, 
we en t e r  i n t o  a cu l tu ra l  -?-7 regimen w e r e  there  is  ne i the r  
t r u th  nor f a l s i t y . .  . . (p. 160) 

-- 

This is of course no t  t o  say t h a t  ex i s t ing  color spec i f ica t ion  

systems do not have t h e i r  value; the point  r a t h e r  is  that ,  by 

def ini t ion,  one knows (o r  ought t o  know) what t h e i r  value w i l l  

be before t h e i r  application.  About a typical  color system, be 

it the phys i c i s t s t  electromagnetic spectrum, the Ostwald, Mun- 

s e l l  o r  C.I.E. system, it is usual t o  say t h a t  a l l  possibie col- 

o r s  w i l l  be found within cer ta in  p a r t i c u l a r  boundaries. And 

t h i s  is indeed t rue  as long as one l im i t s  oneself  t o  conceive 

of  colors only i n  terms of these ex is t ing  paradigms. A t  t he  

same time, the  person who is creat ive  ( in  the pa r t i cu l a r  sense 



described) cannot be confined within these precisely  defined 

boundaries. 

The p rac t i ca l  implications of t h i s  argument are problematic. 

On the  one hand, the  present systems supply a valuable precision 

i n  the spec i f ica t ion  of color s t imul i  when color  vision t e s t s  

a re  involved, and when the concern is with learned color sensi-  

t i v i t y .  On the o ther  hand, they may bl ind the  invest igat ion t o  

aspects of in tegrated color s e n s i t i v i t y  which t r u l y  go beyond 

conventional views. The only solut ion present ly  avai lable  i s  t o  

employ the ex is t ing  paradigms to  t h e i r  maximum possible extent,  

and t o  keep i n  mind the possible inadequacies of these same pro- 

cedures. 



CHAPTER 111 

PILOT PROJECTS IN 

INTEGRATED COLOR SENSITIVITY TRAINING 

The second major p a r t  of t h e  t h e s i s  concerns i t s e l f  with 

the  proposi t ion  t h a t  c e r t a i n  t r a i n i n g  techniques can be  shown 

t o  heighten an ind iv idua l ' s  in tegra ted  co lo r  s e n s i t i v i t y .  This 

chapter  descr ibes  a number of  techiques which the  w r i t e r  had 

occasion t o  use during a series of  one week courses i n  the  summer 

of  1972, a s  wel l  as  a s h o r t e r  course i n  the  f a l l  of t h a t  same 

year,  and whi ch furthermore- - judged informal ly--seemed t o  enhance 

o r  heighten i n  the  s tuden t s  t h a t  a b i l i t y  covered by the  r a t h e r  

vague concept of  in tegra ted  color  s e n s i t i v i t y  which the  w r i t e r  

had a t  t h a t  time. The presenta t ion w i l l  t ake  the  form of excerpts  

from the  w r i t e r ' s  d iary ,  and w i l l  cover both procedures and i n -  

formal comments made by p a r t i c i p a n t s  about the seeming success o f  

techniques used. 

The following excerpts  from the  program notes show t h e  scope 

and d i r e c t i o n  of the  p ro jec t s :  

The purpose o f  t h i s  explora t ion w i l l  be t o  c rea te  i n  the  par-  
t i c i p a n t s  an awareness t h a t  t h e r e  i s  such a th ing a s  l e v e l  of 
v i s u a l  s e n s i t i v i t y ,  t h a t  t h i s  l eve l  may be dependent upon the  
individual  as we l l  as upon the  ind iv idua l ' s  c u l t u r a l  environ- 
ment, and t h a t  it may be poss ib le  t o  r a i s e  t h i s  level  o f  v i s -  
ual awareness t o  g r e a t e r  he ights .  

A v a r i e t y  of v i s u a l  experiences w i l l  be provided--and a num- 
b e r  o f  perception and communication 'games1 entered in to-- in  
order  t h a t  the  individual  may reach a h igher  l eve l  of v i s -  
u a l  awareness. 



A wide var ie ty  

of the par t i c ipan ts  

procedure was based 

of experiences which were 'unusualt t o  most 

were provided, and the ra t iona le  f o r  t h i s  

on Jourard t s  (1968) ideas t h a t  personal 

growth occurs when ex is t ing  concepts are  broken down and the in -  

dividual i s  forced t o  construct  new ones. 

A s  a fu r ther  testimony of the pos s ib i l i t y  of heightening 

one's s ens i t i v i t y ,  one might quote Angyal (1962) who, although he 

does not  ind ica te  precisely  what t r iggers  t h i s  process o f  growth 

t o  occur, writes: 

Even the most common objects  were endowed with an unsus- 
pected beauty; i t  was as  i f  they were seen f o r  the first 
time, as i f  they had been never r e a l l y  seen before .... 
These perceptions had the immediacy and depth of emotional 
experiences but a t  the same time they were ea s i l y  t r ans l a t -  
able i n t o  thought.. . . The ' t rans  l a t i on t  developed e a s i l y  and 
na tura l ly  and appeared t o  be a t r ue  expression of what the 
thing r e a l l y  was, a p la in  straightforward statement about 
i ts  nature.  

The perception of a t r e e  includes a l so  the volume of  a i r  
between i ts  branches; although I had possessed theore t ica l  
knowledge of the perception of space, i t  was ac tua l ly  only 
during t h i s  period t h a t  I s t a r t e d  vividly  not ic ing space 
and perceiving i ts color.  (p. 123) 

There were s l i g h t  var ia t ions  i n  the procedures and tech- 

niques used from week t o  week, and the following represents an 

account of a typical  f i v e  day course: 

Day 1 - 
I begin by explaining Carl Rogers ' therapeut ic  method 

of non-directive counsel l ing,  and give a b r i e f  demons t r a -  
m 



t i on  of what 'posi t ive '  and 'negative' l i s t en ing  i s  l i ke .  

The p a r a l l e l  between pos i t i ve  l i s ten ing  and 'pos i t ive '  

looking is  then introduced. The group shows g rea t  amazement 

t h a t  it i s  even possible t o  t a lk  about looking i n  t h i s  way. 

I then mention Maslow1s Taois t ic  method: the  passive, non- 

i n t e r f e r ing  kind of observation which is very much l i ke  the  

pos i t ive  kind of looking. Some confirm t h a t  you do seem t o  

get  a l o t  more out of nature,  f o r  instance, i f  you j u s t  l e t  i t  

happen t o  you instead of imposing yourself  on nature. The 

s to ry  of Paul Klee i s  brought up: how he used t o  watch the 

f o r e s t  u n t i l  suddenly he f e l t  t h a t  the  t r ee s  were looking a t  

him. 

When pos i t ive  perception is  so  pleasant,  why then do we 

of ten perceive negatively? That's a good question, the par-  

t i c ipan t s  thought. Perhaps because we've learned t o  per- 

ceive i n  t h i s  fashion someone suggested. 

This brought me t o  the ro l e  of pa s t  conditioning as a 

dominant f ac to r  i n  our way of seeing the  world. Most of us 

don't r e a l i z e  it, but even the th ree  dimensions of space a re  

not exempt from this. Space could theore t ica l ly  have any 

number of dimensions as Merleau-Ponti points  out. 

Ecology and pos i t ive  perception i s  mentioned, and it is  

thought t h a t  once you learn t o  see  more, you don't destroy 

s o  much. Further, a higher sensory awareness seems t o  be a 



prerequis i te  f o r  a higher soc i a l  one. 

Experiments 

(1) We divide ourselves i n t o  groups of two and a re  each 

supplied with a s e t  of 8 color  chips. These chips were 

s imi la r  t o  the  8 colors used i n  the 'Short LUscher Test1  

(LUscher, 1969; 1971), and were obtained by cut t ing i n t o  

3" x 4-1/211 chips large 'Truprintl  sheets produced by 

Schmidt Pr int ing inks: dark-b lue no. 131TP; blue-green no. 

110; orange-red no. 130TP; black and neutra l  grey no. 1200TP; 

b r igh t  yellow no. 130TP; v i o l e t  no. 120 TP and brown no.llOTP. 

The object  is  now t o  s t a r t  a conversation with your 

group member by simply handing him a color swatch. What 

do I want t o  say? Try  saying: I ' m  f i ne ,  how are  you? O r :  

This is  me, what a r e  you l ike?  This should a l l  be done 

without words. I t  seems t o  work amazingly well  i n  s p i t e  

of a few d i f f i c u l t i e s  i n  understanding my ins t ruc t ions .  

Mainly t h i s  was due t o  the surpr i se  many expressed over my 

request; they j u s t  d idn ' t  think it was possible t o  get  any- 

thing out of ' ta lking with colors1.  And y e t  they found t o  

t h e i r  surpr i se  t h a t  many were qu i t e  eloquent a t  expressing 

feel ings  through this medium. In some cases there were con- 

t rad ic t ions  of meanings, but  usually t h i s  was because some 

of the par t ic ipan ts  did  not  l e t  t h e i r  emotions ru l e  t h e i r  

color  choice; r a the r  they t r i e d  t o  f ind cu l tu ra l ly  learned 



colors t o  match some thought already conceived. Labels 

such as 'happiness a l so  caused some misunders tandings . 
Opinions about which color t o  a f f i x  t o  happiness varied 

considerably, yet  simply fee l ing  happy i n  a more non- 

descr ip t  way usually came across i n  the  color choices. 

Some in t e l l ec tua l i zed  too much; ww wouldn't they l e t  

go and simply f e e l  the colors? They'd enjoy it  s o  much 

more. But no ! Colors must have 'meanings , and unless 

we know those spec i f i c  meanings, we can ' t  t a lk .  But look! 

I t  r e a l l y  works i n  s p i t e  of the  f a c t  t h a t  we don't have a 

' color dictionary' .  

(2) The f irst  experiment focused on saying 'nice '  things 

t o  each other.  This time we t r y  t o  put  someone e l s e  down 

with colors.  What does i t  r e a l l y  f e e l  l i ke  t o  be put down 
-- 

o r  turned o f f  with color? This experiment seems t o  work 

even b e t t e r  than the previous one. Perhaps i t ' s  because 

we a r e  gaining experience, o r  perhaps it  is because it 

r e a l l y  i s  e a s i e r  t o  speak negatively through color. I 

suspect t h a t  one is  as easy o r  as d i f f i c u l t  as the other.  

Seems r e a l l y  devastating t o  be  put down with color. I f  

you t e l l  me the same i n  words, I can argue back a t  you. 

But colors come from the hear t .  I f e e l  r ea l l y  hu r t  because 

you r e a l l y  seem t o  mean the put-down. I get  angry and 

s t a r t  throwing down my color  rep l ies .  I'm sor ry  f o r  



taking the tconversationt s o  seriously;  i t ' s  j u s t  a s i l l y  

game, and I must have l o s t  my temper. S i l l y  b i t s  of paper 

can r ea l l y  ge t  you going. Again, we have an example of t he  

' indif ferencet  o r  lack of values i n  a mode of  communica- 

t i on .  In  a sense, the  color  swatches a re  as  i nd i f f e r en t  as 

computer b i t s ,  and yet  they a r e  loaded with emotional mean- 

ing. Negative t a l k  with colors can a l so  be i nd i f f e r en t  

t a lk :  you t a lk  about yours and I t a l k  about mine. That's 

p r e t t y  f ru s t r a t i ng  too. And it r e a l  ly  works. 

(3) We t r y  t o  assign colors t o  the following: someone I 

love o r  hate ,  peace, freedom, the way I s i t ,  I want t o  get  

t o  know you. Our favor i te  colors a r e  usually chosen f o r  

things we considered good. Thus there is a good var ie ty  of 

responses t o  each of these questions. In some cases a t h i r d  
-- 

person view is adopted and cu l tu r a l l y  accepted colors are  

assigned ins tead of personal ones. Not s o  good q u a l i t i e s  

a r e  generally re la ted  t o  l ess  l iked colors, although re -  

jected colors (of the  8 LUscher colors)  a re  not  used. No 

black f o r  instance is used. We f i n a l l y  make an assessment 

of what color  we think appropriately expresses our f ee l -  

ings about the group r i g h t  now. [A var ie ty  of colors are 

assigned t o  the group, and no analysis has as  y e t  been 

made of these responses.] 



Day 2 

We s t a r t  out  by discussing what could be meant by a 

body image, and I make reference t o  Schi lder t s  (1935) con- 

cept of t h i s  idea' which we supposedly carry around with us: 

the idea of what our body image is l ike .  This apparently 

changes constantly and is equally influenced by how we con- 

ceive of ourselves and by how we see  ourselves i n  others.  

The notion of the  t ransact ional  s i t ua t i on  between us and 

others  (and the world) is brought up: how when we work a 

lump of clay we do things t o  the  clay and the  clay does 

things t o  us. Do we r ea l l y  know what we look l i ke?  Do we 

ever s tand i n  f r o n t  of a mirror and take a r ea l l y  good look 

a t  ourselves (Lewis and S t r e i t f e l d ,  1970)? How much of  

what we see  is determined by what we'd l i ke  t o  look l ike?  

Experiments 

(1) We first do a drawing p ro j ec t  i n  groups of four  o r  

f ive .  The react ion is generally favorable. The younger 

people i n  t he  group seem more incl ined t o  make a group 

pro jec t  out  o f  it. The more mature seen t o  es tab l i sh  a 

theme and then t o  make t h e i r  own drawing as a pa r t  of t h i s  

theme. Two general kinds of individual seem t o  emerge: 

those who at tack the  drawing with determination (and who 

put a decis ive  pressure on the crayon) and those who p re fe r  

a more cautious approach (and who keep t h e i r  drawing l i g h t  



and sketchy). Rather mundane themes a re  chosen: a nice  

day by the lake s ide ,  t h e i r  surroundings i n  Naramata where 

the  seminars took place,  e t c .  

(2) We end up the  session by doing a s e l f - p o r t r a i t .  Can 

we make some s o r t  of a graphic statement which others can 

see  us i n?  Some succeed extremely'well. One woman drew a 

l i g h t  and gent le  flower, and without knowing who had done it, 

there was general consensus t h a t  she was the a r t i s t .  Others 

made cartoon-like drawings which only seemed t o  exhib i t  

character is  t i c s  of the subject  su i t ab l e  f o r  publ ic  discus- 

s ion.  We could generally recognize who i t  was, bu t  we f e l t  

many times t h a t  a more honest portrayal  would have been 

be t t e r .  The business man, f o r  instance, i n  black crayon 

and a business s u i t :  would colored b u t t e r f l i e s  f l u t t e r  out 

from h i s  ins ide  i f  we opened up h i s  s u i t ?  Color was of no 

pa r t i cu l a r  importance t o  him, he claimed. And ye t  he had 

chosen black. Why? [He l a t e r  t o ld  me t h a t  he is  qu i t e  

color bl ind,  but unfortunately he was no t  able t o  t e l l  me 

pre.cisely which type of color defect  he had.] 

There w a s  a r e a l  fascinat ion derived from t h i s  ex- 

periment. No one had done t h i s  before, and it was a r e a l  

eye-opener t o  many. I f e l t  t h a t  t h e i r  v i sua l  awareness of 

themselves a t  l e a s t  rose considerably during t h i s  experi- 

ment. [In the  days which followed, many spent much time 



t rying t o  come t o  terms with and perhaps j u s t i f y  the s e l f -  

p o r t r a i t  they had produced. ] 

Day 3 

(1) We do what has been cal led tco lor  breathingt (Ouseley, 

1949) f i r s t  today. We s i t  outside i n  the  sun facing a large 

t r e e  which is  predominantly l i g h t  green. By bending forward 

we expel most of the a i r  from our lungs; then as we slowly 

s i t  back up, we inhale ,  As we s i t  upright i n  a relaxed 

posi t ion we hold our breath - a l l  t h i s  while making a con- 

scious attempt t o  soak up the  pa r t i cu l a r  green of the t r e e  

the way you'd drink vegetable ju ice  o r  e a t  celery. After 

the i n i t i a l  deep breath, we simply s i t  f o r  f i ve  minutes and 

' take i n *  t he  tree-green while t ry ing  t o  breathe deeply and 

slowly. We t r y  t o  imagine the  green color o f  the  t r e e  as a 

s o r t  of radia t ion which we i n  turn,  then, a r e  t rying t o  

absorb. 

After t h i s ,  we t u n  our a t ten t ion  t o  a darker green 

bush and repeat  the  procedure. How does it f ee l ?  Strange 

and unfamiliar  a t  f i r s t .  In t he  end, no t  qu i t e  s o  strange,  

and cer ta in ly  more familiar .  We f e e l  t h a t  we r e a l l y  a re  

ge t t ing  t o  know t h a t  pa r t i cu l a r  green we are  looking a t .  

There a r e  comments about being a l i t t l e  more i n  touch with 

what is  out there ,  However, i t  i s  rea l ized  t h a t  i t  may 



take a l i t t l e  longer than ten minutes t o  achieve noticable 

benef i ts .  

(2) The second *a r t  of t h i s  session i s  devoted t o  an 

exposition and explanation of the  Short LUscher Test 

(Ltlscher, 1971). F i r s t ,  everybody makes a color selec- 

t ion  i n  h i s  order of preference. This is wri t ten down 

(each member keeps a record of h i s  o r  her  own se lec t ion) .  

I then b r i e f l y  explain (1) Ltischer's way of  scoring the 

select ion,  and (2) h i s  in te rpre ta t ion  of the select ions .  

I i n s i s t  t h a t  the select ions  be kept pr ivate .  I want t o  

make them aware of the  wealth of information a psycholo- 

g i s t  might gain from the select ions ,  as well as the thera-  --- 
peut ic  use t o  which each member might put the  interpreta t ion 

of h i s  o r  he r  select ion.  I fur ther  mention ( c i t i ng  Ltischerfs 
.- 

reasons) how a normal, healthy individual ought t o  place the 

four  psychologically primary colors i n  the  f i r s t  f i ve  places 

of t h e  select ion,  and t h a t  i f  they d id  no t  occur i n  these 

places, it might be benef ic ia l  f o r  the individual t o  speci- 

f i c a l l y  work on those colors. The method f o r  therapeutic 

action I suggest is tha t  of color breathing o r  color medi- 

t a t i on .  I f  f o r  instance the green of the t e s t  occurs i n  

the 6th, 7th o r  8th place, it might be benef ic ia l ,  I suggest, 

t o  ' think green', t o  meditate on t h a t  pa r t i cu l a r  blue-green 

of the t e s t  i n  order tha t  i t  may become more famil iar  and 
9 



thus hopefully f ind  a more prominent place i n  t h a t  ind i -  

v idual ' s  l i f e .  My claim i s  t h a t  once you know which colors 

you ' r e j e c t f  and f o r  which reasons, learning t o  care f o r  

and indeed t o  love t h a t  pa r t i cu l a r  re jected color  might 

simultaneously e f f e c t  a physiological change i n  you which w i l l  

r e f l e c t  a move toward normalcy and'health.  [ I t  should be 

added t h a t  I have no organized evidence f o r  the e f f ec t s  of 

t h i s  type of therapy a t  a l l .  However, insofar  as colors 

and t h e i r  e f f e c t s  a re  concerned, such as i n  the above ex- 

periment, it i s  of no consequence whether the therapy works 

o r  not.  ] 

Most of the  group a r e  especial ly  skep t ica l  about the  

suggestion t h a t  meditating on a color  w i l l  ac tual ly  change 

them ( i  .e., ' deep down'). I can only remind them of the .- 

e f f ec t s  achieved through school rooms painted green, through 

changing your l iv ing  room carpet  from, say, pa l e  blue t o  deep 

red, o r  s e l l i n g  colorful  bonnets ins tead of p la in  black ha t s  

t o  e lde r ly  lad ies ,  [With one group, much less skepticism 

w a s  expressed. This group w a s  pa r t i cu l a r ly  i n t e r e s t ed  i n  

a r t s  and crafts--many of them were amateur painters--  and 

it i s  possible  t h a t  even a l imited p rac t i ca l  f a c i l i t y  with, 

f o r  example, color mixing makes a person more receptive t o  

ideas  such as color breathing and the  del iberate ,  thera- 

peu t i c  use thereof .] 



Day 4 - 
(1) We do breathing as yesterday and focus on a large t r e e .  

We're s i t t i n g  on the lawn, and t o  s e t  the mood I suggest 

t h a t  they become aware of t h e i r  weight on the ground--how 

they a t  t h i s  very moment a r e  f l a t t en ing  hundreds of beaut i -  

f u l  grass stalks--and of t h e i r  posture. We relax.  Today 

we soak up the  greenery f o r  2 minutes. We then close our 

eyes and imagine the  same scene bathed in  b r i l l i a n t  sunset  

colors--reds, oranges and yellows--for another 2 minutes. 

After t ha t ,  we take i n  the or ig ina l  scene f o r  another 2 

minutes. We a re  beginning t o  f ee l  the  f i r s t  green as warm- 

e r  and more f r iendly than the l a s t  green. Also, contempla- 

t i n g  the image of the sunset colored scene makes you f e e l  

a l i t t l e  h o t t e r  than meditating on green. In f a c t ,  think- 

ing red makes you not  not ice  the  s l i g h t  breeze a t  a l l .  A s  

soon as green is  returned t o  you, you f e e l  the  breeze. 

(2) We gather indoors i n  a completely dark room and spend 

some time walking, fee l ing  our way around the room. We 

t a lk  and we s i t  down and relax.  The idea is  t o  provide an 

a n t i t h e t i c a l  experience t o  the  visual  ones provided s o  far :  

from our v i sua l  world t o  t h a t  of the non-visible. We go 

out i n t o  the  sunshine again, and we no t ice  with excitement 

what we had l e f t  behind when we entered the dark. The 

colorful  environment--which some o f  us took f o r  granted 



before--now demands our f u l l  a t t en t ion .  This exercise 

seems t o  make the  po in t -wel l  t h a t  colors (and l i gh t )  play 

such a g r e a t  ro l e  i n  the 'creat ion '  of our world. 

Day S 

(1) Today we t r y  our color meditation indoors, but with 

the  same s teps  a s  yesterday . We subsequently imagine both 

the  green and the red scene. And t o  most people's sur-  

p r i s e ,  we begin t o  f e e l  the  same e f f ec t s  as we f e l t  out- 

doors before. We actual ly  experience a s o r t  o f  mind over 

body e f f ec t .  The seminar room is awfully hot ,  and by 

thinking green we ac tua l ly  begin t o  f ee l  a l i t t l e  cooler. 

And conversely, by thinking red, we become painful ly  aware 

o f  the s t u f f y  hot a i r  i n  the  room. 

(2) I show s l i d e s  of the underside of t r e e  crowns; I 

then show the same scene out  of focus . We r e a l i  ze how by 

'bl indingt one aspect ( the  sharp,  deta i led par t )  of our  

vision,  we can s ee  s o  much more than before. We look a t  

another s l i d e  i n  focus and attempt t o  estimate distances 

between foreground and middleground. When t h i s  s l i d e  is 

pu t  out of focus, we lose  the  s ca l e  of measurement. We 

a re  no longer able t o  communicate distances about the  scene 

i n  f ron t  o f  us t o  each other. And ye t  we f ee l  a d i f f e r en t  

sense of dis tance which we cannot explain. That i s  how a 
s 



very advanced a r t i s t  must fee l ;  he may be s o  f a r  out i n  

f r o n t  t h a t  h i s  language is no longer understood by h i s  

contemporaries. He may even be judged mad. 

We then look a t  op t i ca l  i l l u s ions  i n  the works of 

Riley, Albers and Vasarely, Here's something going on 

which we don' t  pa r t i cu l a r ly  in tend ' to  see,  and yet  which 

we can l t  help  seeing. I t  does no t  seem t o  be learned l i ke  

s o  many other  things we see.  People who have never seen t h i s  

kind of lop a r t '  before are very inpressed, and we r e a l i z e  

t h a t  'hard edge1 paint ing can be very s o f t  indeed when we 

ad jus t  our eyes i n  ce r ta in  ways. We begin t o  see  things 

which we never thought possible t o  see  before. We t a l k  

about continuity and discontinuity:  I po in t  ou t  t h a t  nature 

is *continuous1 . Man-made techniques l i k e  pr in t ing  seem t o  

be ' b i t t y l  and discontinuous, but  we must no t  l e t  t h i s  lack 

of technical, sophis t i c a t i on  influence our way of looking a t  

t h e  world. Even though the movie camera 'sees1 the  world i n  

24 p ic tures  p e r  second, we must no t  l e t  ourselves be led  t o  

believe t h a t  t h i s  ' f l i cke r ing t  view of the world is  the 

only possible one. We must constantly question who and what 

made us see  things the way we see  them. We t a l k  about 

awareness and how many i n  the group have come t o  a g rea te r  

awareness t ha t  there  is r e a l l y  a l o t  more t o  see  out there 

than usually meets the eye. This, we conclude, must be the  



f i r s t  s t e p  toward a heightened v i sua l  s ens i t i v i t y .  The 

groups a re  qu i te  excited about it: here 's  a whole world 

f u l l  of v i sua l  s t u f f  which they were never r e a l l y  aware 

of. And there  furthermore seems no limit t o  what r e a l l y  

i s  there.  We end by attempting t o  dist inguish between 

looking and seeing. We conclude t h a t  the more you look, 

the more you see.  

This concludes the day-by-day account of a typical  v i sua l  

awareness course which th& wr i t e r  gave t o  f i v e  d i f f e r en t  groups 

over a f i v e  week period during the summer of 1972. The t o t a l  

number of par t i c ipan ts  over t h i s  period was approximately 200, 

and t h e i r  ages ranged from 17 t o  about 70 years. 

In summary, the  typ ica l  five-day course contained the 

following spec i f i c  techniques : 

Discussion of posit ive/negative looking and possible  
influence of pa s t  conditioning. 

Posit ive/negative color t a lk .  

Assignment of colors t o  d i f f e r en t  concepts. 

Discussion of body image. 

Group drawing pro jec t  . 
Se l f -po r t r a i t  drawing pro jec t .  

Color meditation. 

Short LUscher t e s t .  

Dark room experience. 

Sl ides .  



In the l i g h t  of one subsequent course i n  the f a l l  of 1972, 

which f o r  p r ac t i ca l  reasons had to  be l imited t o  a tot.al of 

10 hours, a re-evaluation of the above ten  techniques has 

been made. The following techniques (numbered as above) have 

been found t o  convey the essence of the  material  i n  the 

a l l o t t e d  time: 1, 2, 3, 6, 7, and 10. 

These re-evaluated techniques w i l l  be discussed b r i e f l y  

and ref ined t o  a g rea te r  extent  i n  chapter V, sect ion IV. 



CHAPTER I V  

HYPOTHESES AND 

RESEARCH QUESTIONS 

A s  a r e s u l t  of the theore t ica l  considerations of chapter I1 

and the  p i l o t  s tud ies  reported on i n  chapter 111, the following 

hypotheses and research questions a re  advanced. 

I HYPOTHESES 

1. I t  i s  hypothesized t h a t  the subjects who undergo the  

s e n s i t i v i t y  t ra in ing  session w i l l  make a s ign i f i can t ly  

grea te r  number of individuations through color than 

those subjects who do not  pa r t i c ipa t e  i n  the  t ra ining.  

2 .  I t  i s  hypothesized t h a t  the subjects who undergo the 

s e n s i t i v i t y  t ra in ing  session w i  11 show a tend.ency 

toward a more personal color perception compared t o  

those subjects who do not pa r t i c ipa t e  i n  the t ra in ing .  

3. I t  is  hypothesized t h a t  the subjects  who undergo the 

s e n s i t i v i t y  t ra ining session w i l l  show an increase i n  

actualized color perception compared t o  those subjects  



who do n o t  p a r t i c i p a t e  i n  the  t r a i n i n g .  

4. I t  is  hypothesized t h a t  the  sub jec t s  who undergo the  

s e n s i t i v i t y  t r a i n i n g  sess ion  w i l l  show an increase  i n  

t r ansac t iona l  color  perception compared t o  those sub- 

j e c t s  who do not  p a r t i c i p a t e  i n  the  t r a i n i n g .  

XI RESEARCH QUESTIONS 

In order t o  examine t o  what ex ten t  color  d iscr iminat ion 

a b i l i t y  i s  a f a c t o r  i n  the  performance on the  four  dimensions of 

in tegra ted  co lo r  s e n s i t i v i t y ,  samples of  experimental and control  

sub jec t s  o f  high and low co lo r  discrimination a b i l i t y  w i l l  be de- 

f ined  (c f .  chapter  V ) .  The four  groups t o  be defined a r e  i d e n t i -  

f i e d  thus: Hi -E ,  Lo-E, H i - C  and La-C, where H i  and Lo r e f e r  t o  

co lo r  d iscr iminat ion performance and E and C refer t o  experimental 

and control  respect ively .  

Since one can only specula te  about poss ib le  e f f e c t s  which 

may emerge a s  a r e s u l t  of  t h i s  l a t t e r  examination, no hypo- 

theses  a r e  advanced. Instead,  a s e r i e s  of quest ions,  which a r e  

repeated i n  substance f o r  each of t h e  four  dimensions of  in -  

t eg ra ted  color  s e n s i t i v i t y ,  a r e  posed. 

1. Is the re  a d i f ference  between t h e  performance o f  



1.1 H i - E  and Lo-E 

1.2 Hi -C  and Lo-C 

1.3 H i - E  and H i - C ,  and 

1.4 Lo-E and' Lo-C samples 

on the  dimension i n  quest ion? 

2. Does the  s e n s i t i v i t y  t r a i n i n g  have any e f f e c t  on the 

post-  t r a i n i n g  performance o f  these  samples? 

I n  addi t ion ,  t h e  following quest ions r e l a t i n g  t o  what use 

t h e  sub jec t  makes of h i s  psychophysical color  discrimination 

a b i l i t y  a r e  r a i s e d .  

1. Is the re  a di f ference  between the  ex ten t  t o  which ex- 

perimental,  control ,  Zli-E, Lo-E, H i - C  and Lo-C samples s e l e c t  

colors  which f a l l  i n  areas  of  the  spectrum where good discrim- 

i n a t i o n  e x i s t s  f o r  individual  sub jec t s?  

2. Is t h i s  performance af fec ted  by the s e n s i t i v i t y  t r a i n -  

i n g  procedure i n  t h e  case o f  t h e  main experimental, the  Hi -E ,  

and the  Lo-E samples? 



CHAPTER V 

RESEARCH DESIGN 

I THE SAMPLE 

The sample was obtained by inv i t ing  univers i ty  students 

enrolled i n  a teacher t ra in ing  program a t  Simon Fraser Univers- 

i t y  t o  par t ic ipa te  i n  a pro jec t  involving color and personal 

development. The benef i ts  t o  the par t ic ipants  were advertised 

as  including a gain i n  knowledge about t h e i r  perception of 

themselves, others (e.g., t h e i r  students),  and the world. Due 

t o  the subjects ' professional i n t e r e s t  i n  the project  as a 

learning (and teaching) experience, a debriefing session was 

conducted a f t e r  the conclusion of a l l  the experiments during 

which t ra in ing  techniques used were explained i n  de t a i l .  

The f u l l  sample consisted of 26 individuals, and these were 

assigned t o  an experimental and a control  group a t  random as 

they presented themselves fo r  t e s t i ng  . 
The experimental group, numbering 15 subjects,  and con- 

s i s t i n g  of 9 females and 6 males, had a mean age of  25.3 years 

(range 19 t o  42 years) and a mean score  on the Farnsworth-Mun- 

s e l l  100-Hue Test  (hereafter cal led the color discrimination 

i 
E 

score) of 61.8 (range 0 t o  275) with a r e t e s t  mean score of  



43.8 (range 4 t o  145) . 
The control  group consisted of 11 subjects,  7 females and 

4 s a l e s .  This group had a mean age of 23.18 years (range 20 t o  

26 years) ,  a mean color discrimination score of 32.1 (range 0 

t o  96) and a mean r e t e s t  color vision score  of 17.5 (range 8 

I1 PRE-TRAINING TESTS 

Two separate measurements were made: psychophysical color 

s e n s i t i v i t y  t e s t i ng  and integrated color  s e n s i t i v i t y  t es t ing .  This 

was i n  accordance with the conclusions reached i n  chapter 11, where 

it was pointed out t h a t  a more comprehensive understanding of an 

individual ' s  in tegrated color s e n s i t i v i t y  may possibly be gained 

through a comparison with h i s  psychophysical color vis ion a b i l i t y .  

Psychophysical color s e n s i t i v i t y  test 

The purpose of t h i s  t e s t  was t o  ascer ta in  t o  what extent the 

subject  is able  t o  physiologically discriminate between colors.  

Because of the r e l a t i v e  s impl ic i ty  with which the t e s t  can be 

administered, and i n  order t o  keep the  t e s t i ng  time within a reason- 

able  l i m i t ,  the Farnsworth-Munsell 100-Hue Test  (100-Hue) was em- 

ployed (Farnsworth, 1943; 1957) . I t  is a color  vis ion test u t i l -  

i z ing  the surface mode of presentation,  and its main v i r t u e  is 

- 



t ha t  it can, besides detecting color confusions, indicate  minute 

differences i n  color discrimination i n  deviant as well as i n  

normal observers (Lakowski, 1969) . The l a t t e r  a b i l i t y  of the  t e s t  

was especially useful here s ince,  i n  par t ,  physiological color 

discrimination performance is  an a b i l i t y  which it  was desirable 

t o  compare with integrated color s e n s i t i v i t y  scores. Further- 

more, s ince the present t es t ing  was not  so much concerned with 

diagnosing pa r t i cu l a r  color def ic iencies  as i t  was with the rep- 

resentat ion of the subject ' s  color vision discrimination p r o f i l e  

i n  an eas i ly  comprehensible form, the 100-Hue t e s t  served admir- 

ably. 

The 100-Hue t e s t  consists of 85 Munsell color chips d i s t r i b -  

uted within the C . I . E .  color space as shown i n  appendix B. Each 

matte color chip of 1/2" diameter is  mounted i n  a du l l  black 

bake l i te  cap, 1/8" below the cap's top edge, and surrounded by a 

1/811 wide r i m .  The t o t a l  number of caps is  divided in to  four 

near ly  equal l o t s  which a re  contained i n  four cases, each case 

containing the first and the l a s t  cap of  adjacent s e r i e s  which 

cannot be removed. The four cases contain the following numbered 

caps: 1-22, 22-43, 43-64 and 64-1. The loose caps a re  removed 

from the case and presented t o  the subject  i n  a random order 

which, according t o  Lakowski (1969), should be the  same every 

time the t e s t  is  administered (cf.  appendix B), The task is  

for the subject  t o  place the removed caps i n  the cases (one case 



a t  a time) i n  a consecutive o r  smooth color order between the  

two f ixed  caps beginning and terminating the s e r i e s  of t h a t  par-  

t i c u l a r  case. Colorimetric da ta  f o r  the 85 caps is  t o  be  found 

i n  appendix A. 

The t e s t  has a pecu l ia r i ty  which may be seen both as an ad- 

vantage and a disadvantage i n  the  present context. The 85 Mun- 

sell colors which have been chosen f o r  the t e s t  (Farnsworth, 1943; 

Nickerson and Granville, 1940) a r e  placed i n  the color space i n  

such a way t h a t  they are  approximately equidis tant  from the C. I .E. 

i l luminant 'C '  ( i . e , ,  6750 K) with the  r e s u l t  t h a t  only the  hue 

va r i e s  between the  color chips, and chroma and value remain approx- 

imately unchanged f o r  the normal observer (5.18-5.99/4.4-6.0 i n  

Munsell re-notation; 5/5 according t o  Nickerson and Granvi 1 l e  

(1940; 6/6 according t o  Lakowski (1969)). The advantage t o  t h i s  

design is  t h a t  only the var iable  o f  hue is  tes ted.  The disadvan- 

tage perhaps is t h a t  t co lor  s e n s i t i v i t y t  i n  t h i s  case might be 

r e a l l y  regarded as 'hue s e n s i t i v i t y t .  Howevever, considering the 

test's power t o  de tec t  a wide var ie ty  of color defects (Lakowski, - 
l969), and t h a t  Farnsworth (1957) himself s t a t e s  t h a t  the  t e s t  is 

f o r  the examination of - color  discrimination, it i s  perhaps f a i r  

t o  say t h a t  i n  s p i t e  o f  i t s  above mentioned l imita t ion,  it s t i l l  

affords  a convenient and r e l i a b l e  way t o  quickly assess a person's 

psychophysical - color  s ens i t i v i t y .  This argument w i l l  a l so  j u s t i fy  

the use of  t he  85 Munsell colors l a t e r  i n  the spec i f ica t ion  of 
9 



t e s t  s t imul i  . 
Lakowski (1969) points out t h a t  the  100-Hue t e s t  is a 

mrelative measure of colour discrimination and therefore  cer-  

t a i n  c r i t e r i a  o r  reference standards are  necessary against  which 

t o  evaluate the given individual score  o r  configuration." (p. 274) 

Farnsworth (1949, 1957) employs as one standard f o r  color discrim- 

ina t ion  a b i l i t y  the terms superior,  average and low discrimination, 

and standard values f o r  the e r r o r  scores associated with these 

categories a r e  given. However, s ince  the  scores obtained from the 

100-Hue t e s t  were used in  p a r t  i n  the se lec t ion  of reasonably 

homogeneous samples f o r  s t a t i s  t i c a l  analysis,  reference standards 

found by Ver r ies t  (Lakowski, 1969) were found most useful. These 

are discussed i n  chapter V I .  

Test  adminis t r a t i on  and direct ions  

The t e s t  was presented and explained t o  the subjects  i n  the 

standard way a s  recommended by Farnsworth (1949, 1957). 

A booth type of s t ruc tu re  made from neut ra l  gray card was 

used t o  screen o f f  d i s t r ac t i ng  background and t o  ensure t h a t  no 

undesirable color re f lec t ions  f e l l  on the work area.  The l i gh t -  

ing employed was daylight type fluorescent l i g h t s  with an approx- 

imate color  temperature of 7000' Kelvin (General E lec t r ic ,  type 

F-40D). 



Scoring 

The t e s t  was scored i n  the usual manner (Farnsworth, 1957), 

the  e r r o r  score  f o r  each cap being the sum of  the dif ference 

between the number on the back of the  cap and the numbers of 

the two caps immediately adjacent t o  it. 

Integrated Color Sens i t i v i t y  Test 

This t e s t  was designed spec i f i ca l l y  f o r  the present  study, 

s ince  no ex is t ing  test endeavors t o  measure the previously 

discussed four  dimensions of in tegrated color sens i  t i v i  ty . The 

t e s t  w i l l  be ca l led  the ICS Test  (Integrated Color Sens i t i v i t y  

Test) f o r  convenience. - 

Description of the ICS Test  

The purpose of  the  t e s t  was t o  assess the level  of the  

individual sub jec t ' s  in tegrated color s e n s i t i v i t y  separate ly  on 

a s e t  of four dimensions. 

The sub jec t  was supplied with four sheets  of paper, each 

displaying a black and white p ic ture  reproduced from a photograph 

on a Xerox copier (cf .  appendix B f o r  samples of these p ic tures ) ,  

and a case of  29 f e l t  markers which had been matched t o  29 of the 

85 Munsell colors  used i n  the 100-Hue t e s t .  (See appendix B f o r  

a f u l l  descr ipt ion of physical proper t ies  and colorimetric data.) 
9 



The subject  was asked t o  study b r i e f l y  the f i r s t  p i c tu re  and 

then t o  color it using the  markers avai lable  which most approp- 

r i a t e l y  expressed the way he saw the pic ture .  I t  was fu r the r  

mentioned t h a t  the  p ic ture  must be completed within a two minute 

time period, s ince it had been the wr i t e r ' s  experience t h a t  i f  

given no time l i m i t ,  a subject  w i l l  not  'respond very spontaneous- 

ly, nor w i l l  the f inished product adequately show differences 

i n  number of colors used between d i f f e r en t  subjects .  The coloring 

procedure was repeated f o r  the  remaining th r ee  pic tures .  

After  the coloring task was completed, the subject  was asked 

two questions (cf .  'Directions below) . 
The experimenter assessed the  sub jec t  on the dimensions of 

actual ized and t ransact ional  color  perception during the  task and 

these  scores, the numbers of the  fel t  markers used, and the  tape  

recorded answers t o  the  two questions were kept f o r  subsequent 

analysis .  

C r i t e r i a  of in tegrated color s e n s i t i v i t y  

The ICS t e s t  was primarily aimed a t  assessing the individual ' s  

' c r e a t i v i t y f  as f a r  as  colors a r e  concerned. However, the  sense 

i n  which ' c r ea t i v i t y '  was used here was a very spec ia l  one a s  

mentioned i n  chapter 11. This is pa r t i cu l a r ly  not icable  i f  one 

compares the ICS t e s t  with Torrance's (1966) t e s t s  o f  non-verbal 

c rea t ive  thinking a b i l i t y .  Torrance's notion of c r e a t i v i t y  is  
s 



founded upon the individual 's  need, when confronted with one of 

the  completion tasks, t o  create  something unusual, whereas the 

present  test was no t  so  much concerned with urging the subject  

t o  c rea te  something unusual but ra ther  with assessing what the 

individual did i n  an ordinary s i t ua t ion  (or  as ordinary as a 

laboratory s e t t i n g  a1 lows) with colors. 

Furthermore, the present notion of c r ea t iv i ty  was not  

t es ted  d i rec t ly .  Instead, the four spec i f i c  dimensions which 

were s h w  t o  be derivatives of c r ea t iv i ty  were tested.  

I t  should a l so  be noted t h a t  ' p r io r i t y  of co lor t  

(cf .  chapter 11) was no t  t es ted  d i r ec t ly .  Like the  concept of 

c rea t iv i ty ,  p r i o r i t y  color acted p a r t  of  the ana ly t ic  

underpinning of the constructed concept of integrated color 

s ens i t i v i t y .  I t  was thus only tes ted ind i r ec t ly  through the 

four  dimensions previously mentioned. 

Specif ical ly ,  the four dimensions tes ted  were: 

1. Individuating through color, 

2. Personal color perception, 

3. Actualized color perception, and 

4. Transactional color perception. 

1. Individuating through color. The subject  was expected t o  

individuate between objects , persons and events depicted i n  the 

photographs through the use of  color. The more individuations 



he made, the higher level of integrated color s e n s i t i v i t y  he was 

sa id  t o  have. 

In p ic ture  I, objects of the s t i l l  l i f e  ( i  .e., the oranges) 

had t o  be individuated. 

In p ic ture  11, the d i f f e r en t  persons ( i  .e., children) as 

well as the generally cheerful mood of  the  event had t o  be indiv- 

iduated through color. 

Picture 111, the landscape, was not used i n  the assessment 

of t h i s  dimension of integrated color s e m i  t i v i t y  . 
In p ic ture  IV, persons as well as the predominantly dramatic 

nature of the event were expected t o  be individuated. 

2. Personal color perception. I t  was assumed t h a t  the higher 

the subject ' s  level  of integrated color s e n s i t i v i t y  was, the more 

personal o r  ideosyncratic h i s  color choices i n  f e l t  markers would 

be. The extent  of the subject ' s  personal color perception was 

assessed from h i s  performance on a l l  the pictures .  

In p ic ture  111, f o r  instance,  a cu l tura l ly  oriented person 

might f e e l  compelled t o  color the sky blue, the grass green, 

e tc . ,  s ince these a r e  the  colors usually associated with these 

items. The subject  with a higher level of integrated color 

s ens i t i v i t y ,  on the other  hand, would be expected t o  deviate from 

these norms. 

Pictures I1 and IV show two contrasting events as f a r  as 

mood i s  concerned. The one shows a group of children who a re  



c lear ly  enjoying themselves. The other  shows a dramatic scene 

--an accident--in which the mood is  c lear ly  one of apprehension, 

tension and shock. The highly color  sens i t ive  subject  would be 

expected t o  express h i s  personally oriented color perception 

through the  use of %on-cultural1 colors i n  the d i f fe ren t ia t ion  

of these two events. 

3. Actualized color perception. One would look f o r  an openness 

and a p layfu l  a t t i t u d e  toward the coloring task a t  hand from the  

individual with a higher l eve l  of in tegrated color s ens i t i v i t y .  

Colorations which are  indicat ive  of t h i s  a t t i t u d e  might f o r  

instance be evident from a high degree of individuating ( i  .e.,  

by l e t t i n g  persons depicted i n  p ic tures  I1 and I V  'speak t h e i r  

own co lor t ,  by e l i c i t i n g  the colors which make pa r t i cu l a r  items 

of vegetation i n  p i c tu re  I11 'what they r e a l l y  a r e s ,  e tc . ) .  
-- 

4. Transactional color perception. When the color s ens i t i ve  

subject  i s  exposed t o  the  coloring task,  he should show evidence 

t h a t  the  colors  have affected him t o  some extent.  The highly 

sens i t ive  sub jec t  would be expected t o  display s igns  of surpr i se ,  

pleasure, displeasure,  o r  the l i k e  during the task,  whereas the 

l e s s  s e n s i t i v e  subject  would be more i nd i f f e r en t  t o  and unaffected 

by the coloring task.  

Directions 

The experimenter introduced the ICS t e s t  by saying: 111 have 



here  four  pic tures  of a var ie ty  of subjects .  I am going t o  give 

you one a t  a time. Study each one b r i e f l y  t o  make sure  you know 

what is going on i n  the pic ture ,  and then color the p ic ture  with 

the  f e l t  markers i n  the ro t a t i ng  t ray .  You can see  the  colors 

of the  f e l t  markers on the f ron t  of t h e  t r ay  (he points) ,  and 

you must only take the colors you a re  going t o  w e  from the t ray.  

When you have f inished with a marker, put  it over i n t o  t h i s  t r ay  

(he points) .  I f  you want to,  you can use the colors you have 

already used again. You'll have two minutes i n  which t o  f i n i sh  

each p ic ture ,  s o  you must work f a s t .  Do you have any questions 

about what t o  do?" 

The experimenter paid spec ia l  a t t en t ion  t o  behavior indica- 

t i n g  decisiveness, hesitancy, playfulness, and t o  the general 

mood of the  subject .  Did the sub jec t  decide quickly on a color, 
.- 

o r  did he spend some time searching f o r  a pa r t i cu l a r  one? Did 

t h i s  type of task seem unfamiliar  t o  the subject?  Did the subject  

experiment with colors,  t ry ing  out f i r s t  one color and then 

f in i sh ing  with another? Was the subject ' s  mood ind ica t ive  of 

enjoyment o f  the  task o r  did  he t r e a t  the task as a chore? 

After each p i c tu re  was completed, the  numbers of the  f e l t  

markers used were recorded. 

After the e n t i r e  coloring task was completed, the sub jec t  

w a s  told: "1 would now l i k e  t o  ask you a couple of  questions 

about what you have j u s t  been doing." 



To ascer ta in ,  i n  pa r t ,  the extent  of the sub jec t ' s  actual ized 

and t ransact ional  color perception, the experimenter then proceeded 

t o  ask the  two following questions: 

1. "Do you think you learned anything about the things and 

people i n  the p ic tures  while you were coloring them?" 

2. 'Wow did you l i k e  doing the coloring?" 

The answers t o  these questions were tape recorded and subseq- 

uent ly  typewritten. 

Test  administration 

The coloring task was administered immediately a f t e r  the color 

discrimination t e s t ,  using s imi l a r  neu t ra l  gray booth and daylight 

type fluorescent l ight ing.  

Scoring 

Each of the four  dimensions of in tegrated color s e n s i t i v i t y  

was scored separately,  and the scoring was based on one o r  more of  

t he  following: 

1. Picture  coloring task (scored by experimenter) ; 

2. Observation of subject  during coloring task 

(scored by experimenter) ; 

3.  Responses t o  post-task questions (scored by r a t e r s )  . 
Figure 2 shows an overview of which task r e s u l t s  were used i n  

assessing the four  dimensions. 



Individuating through color X 

Personal color perception X 

Actualized color perception X X 

Transactional color perception X X 

FIGURE 2 Overview indicating which of the three 
task results were involved with each 
dimension of  integrated color 
sens i t iv i ty .  



Individuating through color. Sco r ing~of  t h i s  dimension was based 

on the p ic ture  coloring task alone. 

The number of individuations made through color by the 

subject  was counted as  the maximum number of f e l t  markers used 

i n  pic tures  I, I1 and I V .  Two scores were obtained: 

1. The sum of the numbers of  markers used i n  the three 

pictures  was obtained. This score indicated the t o t a l  number of 

individuations made by the subject  between objects and persons. 

2. The number of markers used i n  pic tures  I1 and I V ,  but 

which were not repeated i n  e i t h e r  of these two pictures ,  was used 

t o  ind ica te  the 'uniquenesst of the  - event i n  p ic ture  I1 as 

compared t o  t ha t  i n  p ic ture  IV .  

Personal color perception. Scoring of t h i s  dimension was based 

on the p ic ture  coloring task alone, and a l l  four p ic tures  were -- 

used. 

The recorded numbers of the fe l t  markers used i n  each of the  

pictures  were examined together for  the experimental and control  

samples, and a score f o r  each marker used by the subject  was 

arr ived a t  by subtracting the number of times a pa r t i cu l a r  marker 

had been used from 26 (which was the maximum number of times a 

marker could be used by the f u l l  sample). The score f o r  each 

subject  was obtained by adding up individual scores f o r  each marker 

used by t h a t  subject .  Thus, an individual who used a marker which 

had been used by everyone e l se  would receive a score  of 0 f o r  t h a t  



marker. Had he used a marker which was used by, say, 10 other  

subjects,  he would have received a score of 16 (26 - 10) f o r  

t h a t  marker. If these two markers were the only ones used by 

t h i s  pa r t i cu l a r  subject ,  h i s  t o t a l  score on t h a t  task (out of 

the four tasks comprising the personal dimens ion) would have 

been 0 + 16 = 16. I t  can be seen t h a t  the  more personal o r  

uncommon the select ion of markers, the higher an individual ' s  

score w i l l  be. 

I t  i s  noted t h a t  thi; procedure assumed t h a t  the cu l tu ra l  

norm f o r  the application of  colors was based so le ly  on the 

responses of the t o t a l  number of subjects.  In other  words, the 

26 subjects consti tuted,  f o r  the present purpose, a complete 

' cu l tu ra l  group' i n  i t s e l f .  

Actualized color perception. Experimenter observation of the 

subject  during task completion and four r a t e r  assessments o f  

answers t o  post-task questions formed the basis  f o r  scoring of 

t h i s  dimension. 

1. The subject ' s  a t t i t u d e  was observed and scored by the 

experimenter on a nine point  s ca l e  ranging from 'bored, dead, 

manipulatory' (scored as 1) t o  'responsive, a l ive ,  open, playful '  

(scored as 9) . 
2. Recorded answers such as I think I learned qui te  a b i t  

about the people i n  the p ic tures ' ,  o r  ' I  couldn't f ind the colors 

I wanted t o  use', were assessed by the four r a t e r s .  



Actualized color perception was defined as consist ing of 

four d i s t i n c t  dimensions, and these were assessed by the r a t e r s  

on a semantic d i f f e r e n t i a l  type s ca l e  o f  the following kind: 

passive --------- manipulatory 

receptive --------- closed 

aware --------- unaware 

in te res ted  --------- ind i f fe ren t  

9 8 7 6 5 4 3 2 1  

The scores were averaged, s ince  the  concept o f  actualized color 

perception was defined as the composite of the above four dimen- 

sions,  and a score f o r  each subject  assessed by each r a t e r  was 

obtained . 
The r e l i a b i l i t y  of the  r a t e r s '  scores was tes ted  using 

Winerfs (1962, pp. 124-132) method; The formula f o r  the  r e l i a b i l -  

ity coef f ic ien t  was: 

between people -MS res  r,- = I 

MS between people 

and coef f ic ien ts  of 0.88 f o r  the r a t e r s '  pre- t ra ining scores and 

0.83 f o r  t h e i r  post- t ra ining scores were obtained. 

The four  r a t e r s '  scores were f i n a l l y  averaged, and a s ing le  

score f o r  each sub jec t  was arr ived a t .  

An A-test,  t e s t i ng  the extent  o f  agreement between subject ive  



and object ive assessment of actualized color perception, was 

afterwards carr ied out. The A-test is a simplified form of the 

more common t - t e s t ,  and it is especial ly  useful where a compar- 

ison between two matched groups i s  desired (McGuigan, 1968, 

pp. 176-178). The formula f o r  A is: 

where d i s  the (posi t ive  o r  negative) difference between individual 

scores of the two groups. 

The A- test showed tha t  there was no s ig .nif i  cant difference 

(p > 0.05) between the experimenter's and the r a t e r s '  scores, e i t h e r  

on the pre  or  the post- t ra ining assessment. 

Transactional color perception. This dimension was scored by the 

experimenter on the basis of observation, and by the r a t e r s  on 

the basis  of verbal responses a f t e r  the  task. 

1. The subjec t ' s  t ransact ional  a t t i t ude  t o  the coloring 

task w a s  observed by the experimenter and scored on a nine point  

sca le  ranging from 'does not seem t o  be affected by the task a t  

a l l ;  the colors don' t seem t o  exci te  him i n  the l e a s t '  (scored as 

1) t o  'he shows strong signs of surpr ise ,  pleasure, displeasure, 

excitementt (scored as 9) . 
2.  Recorded answers such as '1 r e a l l y  l iked doing t h a t t ,  o r  

'coloring doesn't r ea l ly  exc i te  met were assessed by the r a t e r s  



on the semantic d i f f e r en t i a l  type sca les  below. 

Transactional color perception was defined as consist ing of 

the  following four polar  dimensions: 

involved --------- cold 

a l i ve  --------- bored 

playful  --------- r i g i d  

responsive --------- d u l l  

The same scoring procedure a s  t h a t  used f o r  actualized color  

perception was used here, and a s ing l e  score f o r  each sub jec t  was 

arrived a t .  

Re l i ab i l i t y  coef f ic ien ts  f o r  the r a t e r s f  assessments were 

found t o  be 0.91 fo r  the pre-training and 0.90 f o r  the  post-  

t ra in ing  t e s t  s cores. 

The A- t e s  t comparing the subject ive  and objective scores, 

however, showed t h a t  no agreement exis ted between these two types 

of assessment. 

The r e s u l t s  of t e s t i ng  f o r  r a t e r  r e l i a b i l i t y  and agreement 

between r a t e r s  and experimenter w i l l  be discussed i n  d e t a i l  i n  

chapter V I  I.  



111 P O S T - T W I N I N G  TESTS 

On the day following the t ra in ing  session (which i t s e l f  

followed one day a f t e r  the pre- t ra ining t e s t s ) ,  the Farnsworth- 

Munsell 100-Hue t e s t  and the ICS t e s t  were again administered 

t o  the subjects .  

Procedures and scoring of the  post- t ra ining t e s t s  were 

i den t i ca l  t o  those of the pre- t ra ining t e s t s .  

IV INTEGRATED COLOR S E N S I T I V I T Y  

TRAINING SESSION 

Description 

The object  o f  t h i s  t ra in ing  experiment was t o  provide a 

va r i e ty  of experiences which were thought t o  contribute t o  the 

heightening of the  individual sub jec t ' s  in tegrated color sensi-  

t i v i t y .  

The f u l l  in tegrated color s e n s i t i v i t y  t ra in ing  course which 

was constructed i n  accordance with the conclusions reached i n  

chapter I11 looked as  follows: 

Session A (3 hours) : 

1. Color meditation exercises,  

2. Positive/negative color t a lk ,  

3. Assigning colors t o  concepts and people, and 

4. Film and s l i d e  experiences. 



Session B (1-1/2 hours): 

5. Color meditation exercises,  and 

6. Se l f -por t ra i t .  

Figure 3 presents an overview of which of  the four  dimensions of 

in tegrated color s e n s i t i v i t y  were thought t o  be especial ly  

a f fec ted  by each of the t r a in ing  techniques. The s i x  techniques 

(or exercises) are  described b r i e f l y  below, but  a complete 

descr ipt ion of them is t o  be found i n  chapter 111. 

1. Color meditation exercises.  This consisted i n  'askingt 

p a r t i c u l a r  objects how t h e i r  color makes them Iwhat they a r e1  

(c f .  chapter 11) , and thus individuating through color is involved. 

Secondly, t h i s  was thought t o  be a good exercise  i n  the Tao i s t i c  

method of perception s ince openness t o  objects i n  the colored 

environment would be required. Thirdly, few individuals should 

f a i l  t o  become aware of the  e f f e c t s  the  colors meditated upon 

have on them. 

2. Posit ive/negative color t a lk .  The lconversation' with colors 

was assumed t o  contribute t o  the  heightening of actualized as 

well as t ransact ional  color perception, s ince  both an openness 

toward what the other  person i s  t rying to  convey through colors 

as well  a s  an awareness of sub t l e  e f f ec t s  induced i n  the p a r t i c i -  

pan t  as  a r e s u l t  of h i s  own color  's tatementst  were involved. 

3. &signing colors t o  concepts and people. Awareness of how 



Color meditation exercises X X X 

Positive/negative color talk X X 

Assigning colors to  concepts andpeople X X 

F i l m  and s l ide  experiences X X X  

Self-portrait X X X 

FIGURE 3 Overview of which training procedures are designed 
to  heighten which of  the four dimensions of  
integrated color sens i t iv i ty .  



s l i g h t  nuances i n  concepts may require  f i ne  adjustments of colors 

t o  f i t  these assignments could be gained from t h i s  exercise.  The 

e igh t  Ltlscher colors used are  almost invariably found to  be 

inadequate f o r  such fine d i f fe ren t ia t ions  between closely  r e l a t ed  

concepts and, as a r e su l t ,  the individual should gain a higher 

awareness of the  problems and p o s s i b i l i t i e s  of individuating 

through color. Also, since it i s  often the case t h a t  d i f f e r en t  

individuals pick d i f f e r en t  colors f o r  the same concept, it 

should become c l ea r  t o  the par t ic ipan ts  .how some color  choices 

a r e  id iosyncra t ic  o r  personal and how others ,  perhaps given a 

frame of  reference i n  the form of a pa r t i cu l a r  'shared experience', 

a r e  cu l tu ra l .  

In another s e r i e s  of experiments unrelated t o  those described 

i n  chapter 111, the  wr i t e r  has had par t ic ipan ts  assign colors t o  

the other  individuals i n  the group. Since t h i s  seems pa r t i cu l a r -  

l y  r e l a t ed  t o  the notion of  individuating a lso,  such a procedure 

was included under the  present  heading. 

4. Film and s l i d e  experiences. The s l i d e s  consisted of land- 

scapes, flowers and paintings by Bridget Riley and Victor Vasarely, 

and they were a l l  presented i n  focus as well  as out-of-focus. Each 

s l i d e  was accompanied by comments and discussion about what was 

shown. By v i r t ue  of t h e i r  unusual content, these experiences were 

thought t o  f a c i l i t a t e ,  through d i s to r t i on  and subsequent loss of 

physical ou t l ines  of objects,  persons, e tc . ,  a heightened 



awareness of individuating through color, personal r a the r  than 

cu l tu r a l  color perception through an understanding of the a r t i s t ' s  

problem of the t r ans fe r  of meaning on a one-to-one basis ,  and 

actualized color perception, s i nce  an openness toward the color 

s t imul i  would be required i n  these experiences. 

To supplement t he  s l i de s ,  and i n  order t o  enhance the  

effectiveness o f  these experiences on a l l  four points mentioned 

above, a sho r t  f i l m ,  'Mahgrebl by Paul Thompson (1972), was 

included i n  t h i s  p a r t  o f  the program. This was a f i l m  depicting 

l i f e  i n  the Sahara Desert, shot i n  high cont ras t  black and white, 

and l a t e r  converted i n t o  color. The colors used were unusual 

because they completely lacked any reference t o  the deser t  scenery, 

and because they were a pure expression of  the film-maker's 

id iosyncrat ic  perceptions. I t  w a s  hoped t h a t  t h i s  f i l m  would a c t  

as a f a c i l i t a t o r  i n  the break-down of the  sub j ec t s t  es tabl ished 

color  concepts. 

5. Color meditation exercises.  This w a s  a r epe t i t i on  of ( I ) ,  

and it occurred twice i n  the program since it was f e l t  t h a t  no 

not icable  e f f e c t s  of t h i s  p a r t  would be experienced with only 

one exercise.  

6. Se l f -por t ra i t .  The aim of t h i s  exercise was t o  spec i f i ca l l y  

heighten the a b i l i t y  t o  individuate ( ' se l f - individuat ing1 i n  t h i s  

case) through color,  t o  heighten personal color perception, s ince 

t he  way one perceives of oneself  does no t  always coincide with the  



way one is  perceived of by others,  and t o  heighten t ransact ional  

color  perception, s ince the  subject  becomes aware, through group 

feed-back, of the e f f ec t s  of h i s  c rea t ive  e f f o r t .  

C r i t e r i a  of t ra in ing  procedures 

The following four conditions had t o  be met i n  the development 

of the  procedures: 

1. The techniques se lec ted  could no t  ' teach the test I, i .e., they 

could no t  teach the  par t i&pants  t o  perform i n  specif ied ways i n  

the  post- t ra ining t e s t s ,  This was here interpreted t o  mean t h a t  

such terms as 'awareness 'and ' s ens i t i v i t y1  must no t  be used by 

the  experimenter during the t ra in ing  session,  and t h a t  the  nature  

of the  previously discussed four  dimensions of in tegra ted  color 

s e n s i t i v i t y  i n  general must not be disclosed. 

2. Since t he  w r i t e r  had found t h a t  a group of between 10 and IS 

members seems t o  be about the  r i g h t  s i z e  f o r  an en te rpr i se  o f  t h i s  

nature,  the techniques chosen must be  appropriate t o  such a group 

s i ze .  

3. Due t o  the r a t h e r  lengthy pre and post- t ra ining t e s t i ng  of 

each subject ,  it was desi rable  t o  keep the  t o t a l  group t r a in ing  

time t o  less  than f i v e  hours . One f u l l  day consist ing of two 

sessions with a sho r t  break f o r  lunch was deemed su f f i c i en t .  

4. The techniques selected must be spec i f i ca l l y  di rected a t  

heightening one o r  more of the four  dimensions of  in tegrated color  



s e n s i t i v i t y .  The previous description of the procedures presented 

arguments t o  meet t h i s  requirement but, o f  course, the f i n a l  

assessment of the success of the program w i l l  r e s t  on the outcome 

of  the  p re  and post- t ra ining tes t ing .  

Furthermore, the a c t i v i t i e s  l i s t e d  conformed t o  points  1, 2 

and 3 of the above c r i t e r ion :  t o  the first through a careful ly  

worded s e t  of ins t ruc t ions  and a de-emphasizing during subsequent 

discussion of d i r e c t  references t o  the  four dimensional def in i t ion  

of in tegrated color  s ens i t i v i t y ;  t o  the second and th i rd ,  s ince 

a l l  of  these techniques from the wr i t e r ' s  experience were 

su i t ab l e  f o r  r e l a t i v e l y  small groups and of su f f i c i en t  b rev i ty  

t o  f i t  within the a l l o t t e d  time. 

Administration of  experiment 

I t  was necessary t o  conduct the experiment twice s ince it 

proved very d i f f i c u l t  t o  obtain volunteer subjects .  The first 

group consisted of  subjects  E l  t o  E7 and C 1  t o  C9, the  second of 

subjects  E 8  t o  E l 5  and C10 and C11.  The p re  and post- t ra ining 

t e s t i ng  of these groups was iden t ica l ,  and grea t  care  was taken 

i n  duplicating the t ra in ing  session procedures and material  f o r  

the  two separate  groups. 

The room used f o r  the t ra in ing  sessions was approximately 

18 f t .  X 20 f t .  i n  s i z e ,  carpeted, equipped with comfortable 

chairs,  and lit by a combination of overhead 'deluxe warm' 



f luorescent and incandescent l i g h t s .  There were no windows i n  

t h e  room. 

Each exercise  was introduced by means of a b r i e f ,  formal 

description and, following each exercise,  an informal discussion 

of what had occurred took place. This l a t t e r  took the form of 

comments and questions. Since the  major aim was t o  attempt t o  

heighten integrated color  s e n s i t i v i t y  r a the r  than t e s t  the 

effectiveness of any one technique, it was no t  f e l t  t o  be 

pedagogically warranted t o  place any r e s t r i c t i o n s  on t h i s  i n t e r -  

change, and no direct ions  f o r  i t  were supplied by the  experimenter. 

V SAMPLES USED FOR 

STATISTICAL ANALYSIS 

On the  bas i s  of the  averaged pre  and post- t ra ining color  

discrimination test scores and age information, a number of 

samples were defined f o r  s t a t i s t i c a l  analysis.  (The term ' f u l l  

sample' r e f e r s  i n  the  following t o  the complete experimental and 

control  group numbering 26 subjects.)  Table I i n  chapter V I  

shows t h i s  f u l l  sample with ages, and pre  and post- t ra ining color 

discrimination scores .  

Experimental sample 

This sample consisted of 10 subjects  se lec ted  from the 



or ig ina l  15. The or ig ina l  15-subject sample had i n  i t  5 subjects  

who were c lear ly  much beyond the means as f a r  as  e i t h e r  age o r  

color  discrimination score  was concerned, The or ig ina l  mean age 

was 25.3 years, and two subjects whose ages were 37 and 42 were 

eliminated. The color discrimination scores of another 3 subjects  

on the pre- t ra ining t e s t s  were 275, 138 and 135, and on the post-  

t r a in ing  t e s t  145, 110 and 96 respect ively .  The mean scores f o r  

the pre and post- t ra ining t e s t s  were 61.8 and 43.8. By elimin- 

a t ing  these th ree  subject; from the  experimental sample, a sample 

of 10 subjects ,  7 female and 3 male, was defined. I t  had a mean 

age of 22.6 years and mean p re  and post- t ra ining color discrimi- 

nation scores of 34.7 and 25.8. The subject  numbers of t h i s  

sample were E2, E3, E4, E5, E6, E8, E10, E12, El3 and E15. 

-- 

Control sample 

This became the main control  sample and was arr ived a t  by 

eliminating one subject  from the  or ig ina l  control  group, subject  

C8, whose age and color  discrimination score  p rac t i ca l l y  coincided 

with those of subject  C7. 

This sample thus consisted of 10 subjects ,  7 female and 3 

male, t h e i r  age mean being 22.9 years, and t h e i r  mean pre  and 

pos t - t ra in ing  color  discrimination scores being 32.3 and 18.0. 

These l a t t e r  means were somewhat lower than those of  the  experi- 

mental sample. 



The subject  numbers of the control  sample were C1 ,  C2, C3, 

C4, C5, C6, C7, C9, C10 and C11.  

H i -E  sample 

This sample consisted of  the 5 highest  scorers  i n  the f u l l  

experimental sample on the color discrimination t e s t s  ( the  pre  

and post- t ra ining color discrimination t e s t  scores having been 

averaged for  the purpose of t h i s  se lec t ion) .  Their mean (aver- 

aged) color  discrimination score was 113.0, and t h e i r  subject  

numbers were ES, E7, E l l ,  El3 and E14. 

Lo-E sample 

This sample consisted of the  5 lowest scorers  i n  the f u l l  

experimental sample on the averaged color discrimination t e s t s .  

Their  mean score  was 16.6, and t h e i r  numbers were E2 ,  E4, EG, 

E8 and E10. 

H i - C  sample 

This sample consisted of  the 5 highest  scorers  i n  the f u l l  

control  sample on the  averaged color discrimination t e s t s .  Their 

mean score  was 36.8, and t h e i r  sub jec t  numbers were C3, C4, CS, 

C7 and C11.  



Lo-C samnle 

This sample consisted of the 5 lowest scorers i n  the f u l l  

control  sample on the averaged p r e  and post-training color 

discrimination t e s t s .  Their  mean score  was 14.0 and t h e i r  

numbers were C1 ,  C2, C6, C8 and C9. 

VI STATISTICAL ANALYSIS 

In order t o  t e s t  the  hypotheses s t a t ed  i n  chapter IV, 

analyses of variance i n  the  form of two-factor designs with 

repeated measures on one f ac to r  (time) were carr ied out. A 

computer program termed 'Anovarl was employed, and the model 

used was of the  following form: 

Score = A(1) + B(J) + C(1K) + AB(1J) + E , 

where A was 'within groups1, B was 'within t imet ,  and C (subjects) 

was.nested within the group term A, but  crossed with the time 

term B. 

Five separate analyses using pre  and post-training scores 

were made o f  each set of  t e s t  r e su l t s  f o r  the following samples: 

1. Experimental and control  samples, 

2. Hi -E  and Lo-E samples, 

3. Hi -C  and Lo-C samples, 

4. Hi -E  and H i - C  samples, and 

5. Lo-E and Lo-E samples. 



Another dimension examined was what w i l l  here be cal led the 

t u t i l i z a t i o n '  performance of  each subject .  This term re fe r s  t o  

the  extent  t o  which the subject  u t i l i z e s  areas of the  spectrum 

i n  which he has good discrimination, i n  preference t o  those i n  

which the 100-Hue t e s t  score i s  high ( c f .  questions, chapter IV). 

The pre-training u t i l i z a t i o n  score  was derived from the pre- 

t ra in ing  color discrimination performance, and the post- t ra ining 

u t i l i z a t i o n  score from the post-training color discrimination 

score. The u t i l i z a t i o n  score was arr ived a t  by counting the 

number of f e l t  markers used i n  a pa r t i cu l a r  pic ture .  These 

markers were those which did not coincide with corresponding 

100-Hue t e s t  caps assigned e r r o r  scores.  Thus pre and post- 

t r a in ing  scores f o r  each of 

t h e .  following formula: 

. the subjec t s  were ob tain'ed using 

A Score = b2 b3 b4 / c,  

where a = number of  markers i n  'no-error1 areas, 

b = t o t a l  number of markers used, 

c = number of t o t a l  'no-errort areas, and 

subscr ipts  1, 2, 3 and 4 r e f e r  t o  scores f o r  

p ic tures  I ,  11, I11 and I V .  

In other words, the score represents the  average of the percentage 



of markers used which did not coincide with error caps, divided 

by the number of  no-error areas available. 

The standard f ive  analyses mentioned above were also applied 

t o  the computed uti l izat ion scores. 



CHAPTER V I  

RESULTS 

The Farnsworth-Munsell 100-Hue test  r e s u l t s  

An examination of the r e s u l t s  of tlie co lo r  d iscr iminat ion 

test, shown i n  t a b l e  I ,  indica ted  t h a t  f i v e  experimental sub- 

jects deviated from the  r e s t  of t h e  experimental sample t o  a 

marked extent .  As was mentioned i n  chapter  V, two sub jec t s ,  

E l  and E9, whose ages were 42 and 37 respect ively ,  were elim- 

i n a t e d  Yrom the  experimental sample because they deviated too 

g r e a t l y  from the  mean of t h e  remainder of  t h e  sample (mean 25.3 

and range 19 t o  27). Age is an important f a c t o r  i n  co lo r  v is ion 

performance (Lakowski, 1964), and these  two s u b j e c t s  were c l e a r l y  -- 

d i f f e r e n t  from the  rest of the  experimental s u b j e c t s .  

The remaining 13 experimental sub jec t s  could therefore  be 

regarded as reasonably homogeneous a t  least a s  f a r  as age was 

concerned. 

In  comparing the  color  v i s ion  scores  of  the  remaining 13 

s u b j e c t s  with the  norms found by Ver r i es t  (Lakowski, 1969), i t  

was found t h a t  a f u r t h e r  th ree  sub jec t s  deviated t o  a marked 

e x t e n t  from t h e  remaining 10 sub jec t s .  V e r r i e s t t s  norms are:  



TABLE I 

AGES AND FARNSWORTH-MUNSELL 100-HUE TEST SCORES 
' OF FULL SAMPLE 

Average of  
Pre-training Pos t - t r a in ing  P r e  and 
100-Hue 100-Hue Post- t ra in ing  

Subject Sex Age Score Score 100-Hue Score 

E l  F 42 
E 2 F 21 
E3 F 2 4 
E 4 F 19 
E5 F 2 2 
E6 M 2 7 
E 7 M 2 5 
E8 ' F 2 6 
E9 M 37 
El0 M 23 
E l l  F '2 3 
El2 M 23 
El3 F 20 
El4 M 26 
El5 F 21 

Subject numbers prefixed with 'E ' a re  experimental subjects  . 
Subject numbers prefixed with 'C'  a r e  control  subjects .  



Me an Me an Standard Range of 95th 
age N score deviation scores percen t i l e  

The subjects  E7, E l l  and El4 had scores of 275, 135 and 138 

respect ively  on the pre- t ra ining color vision t e s t ,  and a l -  

though , t he  scores of E l l  and El4 were within the normal range 

f o r  t h a t  age group, they could not  be  considered anywhere close 

t o  the mean of 40. 

The ten  remaining experimental subjects ,  as a r e s u l t  of 

t h i s  el imination procedure, formed a f a i r l y  homogeneous group as 

f a r  as  age 'and color  vision score were concerned. Furthermore, 

the e s seh t i a l  randomness of t h i s  group was not impaired s ince 

only i n  regard t o  these two fac tors  was the  group no t  a random 

sample. Its randomness i n  a l l  o ther  respects  was preserved. 

Since t he  study was only concerned with color discrimina- 

t i o n  a b i l i t y ,  no a t ten t ion  was paid t o  possible  color vis ion 

defects .  One of the subjects,  however, was suspected of being 

color  defective.  E7 was thought t o  be a probable Deuta.,  but  

no fur ther  t e s t i n g  k , a r r ied  out t o  es tab l i sh  t h i s .  

Both the  ages as .olor vision scores of the  control  

sample were found t o  be well within t he  norms mentioned above. 

For the  sake of s impl ic i ty  i n  analyzing the r e su l t s ,  ( i .e . ,  by 

obtaining a sample of the  same s i z e  as the experimental one), 

however, it was decided t o  el iminate one control  subject--C8-- 



whose color  d iscr iminat ion scores  were p r a c t i c a l l y  i d e n t i c a l  with 

those o f  C7. 

ICS t e s t  r e s u l t s  

Experimental and control  samples as wel l  as  four  smal ler  

samples were compared by means of analyses of  variance.  The 

r e s u l t s  a r e  grouped according t o  which hypothesis they p e r t a i n  

to ,  and t h e  raw scores  on which they a r e  based a r e  shown i n  

appendix A .  

The f i r s t  hypothesis was: 
' i 

the  sub jec t s  who undergo t h e  s e n s i t i v i t y  t r a i n i n g  

sess ion w i l l  make a s i g n i f i c a n t l y  g r e a t e r  number of 

individuat ions  through color  than the  sub jec t s  who 

do no t  p a r t i c i p a t e  i n  the t r a i n i n g .  

The comparison of  t h e  combined ob jec t  ( 'orangest )  and 

person ( ' ch i ld ren t  and 'dramat) individuat ion between the  experi-  

mental and control  sample showed t h a t ,  although the re  was no 

o v e r a l l  s i g n i f i c a n t  d i f fe rence  a t  t h e  0 .OS l e v e l ,  the re  were d i f f -  

erences between the  p re  and post -  t r a i n i n g  scores  (p between .10 

and .05) . An examination of t h e  d a t a  suggests  t h a t  the  d i f fe rence  

was i n  the  higher pos t - t r a in ing  score  o f  the  experimental sample. 

This moved from a mean score  of 14.4 t o  17.2 whereas the  control  

sample remained r e l a t i v e l y  unchanged (from 12.3 t o  13.6). Color 

s e n s i t i v i t y  t r a i n i n g  seemed t o  have been an e f f e c t i v e  f a c t o r  i n  



the  higher pos t-experimental score.  

A s imi l a r  comparison of event ( ' ch i ld ren t  and 'dramat) 

individuation showed t h a t  there  was an in te rac t ion  e f f e c t  of 

group membership and s e n s i t i v i t y  t ra in ing  (p between .10 and 

-05). Although the experimental sample mean only increased from , 

7.8 t o  8.0, t h a t  of the control  sample decreased from 7.1 t o  5.3. 

This suggests t h a t  t ra in ing  may have had some e f f e c t  i n  pre- 

venting the mean from decreasing i n  the  case of the  experimental 

sample. 

Examining r e su l t s  t o  see  whether differences exis ted be- 

tween the  high and low color discrimination samples, i t  was found 

t h a t  H i - C  subjects  did  b e t t e r  on the post- t ra ining t e s t s  of 

individuating between objects and persons (p between .10 and .05) , 

and between events (p between .05 and .01) than the Lo-C subjects .  

No other  s i gn i f i can t  r e s u l t s  were obtained f o r  the t e s t i ng  

of t h i s  dimension of in tegrated color s e n s i t i v i t y .  

Summary 

1. Effect  of t ra in ing  was evident i n  higher post- t ra ining 

scores f o r  object  and person individuation of experi- 

mental sample as compared t o  the  control  sample. 

2 .  Effect  of t ra in ing  was evident i n  r e l a t i ve ly  s t ab l e  

event individuation of experimental sample i n  contras t  

t o  a decreased control  sample score. 



3. The H i - C  sample performed b e t t e r  on post- t ra ining 

object  and person individuation t e s t  than the Lo-C 

sample. 

4 .  Both H i - C  and' Lo-C samples performed poorer on the 

post-  t ra in ing  object  and person individuation t e s t  . 
The da ta  suggests t h a t  the  f irst  hypothesis can be accepted 

with caution i n  s p i t e  of the  f a c t  t h a t  only a l imited number of 

s i gn i f i can t  r e su l t s  were obtained. 

The second hypothesis was: 

,- 
the subjects  who undergo the sensi  t i v i t y  t ra in ing  

session w i l l  show a tendency toward a more personal 

color perception compared t o  those subjects  who do 

no t  pa r t i c ipa t e  i n  the t ra in ing .  

Four coloring tasks were assessed f o r  the scoring of t h i s  

dimension. 

No s ign i f i can t  differences were found between the experi- 

mental and control  samples i n  any of the four  tasks.  

In examining the performance of the  Hi-Lo samples, however, 

a number of differences became apparent. F i r s t ,  there  was a 

s ign i f i can t  di f ference (p between .10 and .05) between pre  and 

post- t ra ining scores of the Hi-E/Hi-C samples on the  *orangest 

coloring task. Both samples increased t h e i r  scores by about 

the same amount, although the H i - E  sample scored s l i g h t l y  lower 

on both t e s t s .  This suggests t h a t  t r a in ing  did not  have any 



e f f e c t  on scores f o r  the high color discrimination sample. 

Second, there  was a s ign i f i can t  di f ference (p between 005 

and .01) between pre  and post- t ra ining scores f o r  the Hi-C/Lo-C 

sample on the  'childxen' coloring task.  Furthermore, t h i s  change 

seems mainly due t o  the performance of the Lo-C sample whose 

score  increased from 68 t o  96 i n  cont ras t  t o  t h a t  of the' Hi -C  

sample (107 t o  121). This r e s u l t  however, does not support the  

present hypothesis s ince ne i t he r  o f  these samples par t i c ipa ted  

i n  the  t r a in ing  session.  

Third, on the Hi-E /Hi -C  samples1 performance on the  'chi l -  

dren'  task,  there  was a s ign i f i can t  in te rac t ion  (p between 

and .05) between group membership and color s e n s i t i v i t y  t r a in -  

ing.  This seemed mainly due t o  the performance of  the Hi-C 

sample whose mean score  increased from 107 t o  121. In contras t ,  

the H i - E  sample's score  decreased s l i g h t l y  on the post- t ra in-  

ing t e s t  from 93 t o  87. Again, t h i s  r e s u l t  does no t  support 

the  present  hypothesis. 

Fourth, on the  'childrent task,  a s imi l a r  r e s u l t  occurred 

f o r  the Lo-E/Lo-C samples. The Lo-E sample scored much higher 

on t he  pre - tes t  than the Lo-C one, but  decreased s l i g h t l y  (144 

t o  137) in  cont ras t  t o  the Lo-C sample which increased i t s  score 

from 68 t o  96. A s ign i f i can t  overal l  d i f ference (p between .10 

and .05) between the  two groups was found, and it seems mainly 

due t o  the Lo-C sample's post-score. No support f o r  the hypo- * 



thes i s  was therefore found through t h i s  pa r t i cu l a r  analysis.  

F i f t h ,  on the 'landscape' coloring task, there  was a 

s ign i f i can t  difference (p between .10 and .05) between the H i - C  

and the  Lo-C samples, both on the pre  and the post- t ra ining 

t e s t s .  The Hi -C  sample decreased i t s  score from 52 t o  45 whereas 
\ 

the  Lo-C sample increased i ts  score  from 80 to  98. 

Sixth, on the 'dramat coloring task,  differences (p between 

. lo and ..05) due t o  pre  and post- t ra ining e f fec t s ,  and in te rac-  

t i on  e f f ec t s  were found fo r  the Hi-E/Lo-E samples. This was 

mainly due t o  the Lo-E scores which went from 95 t o  156 while 

those of the  H i - E  sample decreased s l i g h t l y  from 91 t o  88. The 

in te rac t ion  was evident from these changes i n  opposite di rect ions .  

No d i r e c t  inferences about the hypothesis can be made from t h i s  

r e s u l t .  However, it i s  c l ea r  t h a t  while both samples scored 

about equally well on the pre - tes t ,  the Lo-E sample seemed t o  

perform much b e t t e r  on the pos t - tes t .  

Seventh, on the 'drama1 task,  there  was fcund t o  be a 

di f ference between pre  and post- t ra ining scores of the Lo-E/Lo-C 

samples (p between -10 and ..05), . This seemed mainly due to  the 

increase from 95 t o  156 of the Lo-E sample, while the  Lo-C 

sample decreased s l i g h t l y  from 96 t o  89. Furthermore, a s i g n i f i -  

cant in te rac t ion  was evident (p between -05 and ..ol) between 

group membership and t ra ining.  This r e s u l t  suggests t h a t  as f a r  

as low color discriminators are  concerned, t ra in ing  did  seem t o  
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have some e f f e c t  on the  pos t - t r a in ing  scores .  

Summary 

1. There were n o ' s i g n i f i c a n t  d i f ferences  between the  

experimental and control  samples. 

(t .orangesl) Training was not  r e f l e c t e d  i n  t h e  H i - E  

sample I s  pos t - t r a i n i n g  scores .  

( ' c h i l d r e n t )  The Hi -C  sample scored as high on t h e  

post -  t r a i n i n g  test as  the  H i - E  sample. 

( ' c h i l d r e n t )  The Lo-C sample improved on the post -  

t r a i n i n g  score  o f  t h e  H i - C  sample although n e i t h e r  sam- 

p l e  received any t r a in ing .  

( ' c h i l d r e n t )  The H i - E  sample decreased while t h e  H i - C  

sample increased i ts  score  on t h e  pos t - t r a in ing  t e s t s .  

( I  landscape I) The Lo-C sample increased while t h e  

Lo-E sample decreased i t s  score  on the  pos t - t r a in ing  

tests . 
('drama1) The Lo-C sample increased while t h e  H i - C  

sample decreased i ts  post -  t r a i n i n g  score.  

( 'dramat) The Lo-E sample scored higher  than the  

Lo-C sample on the  pos t - t r a in ing  t e s t s .  

A l l  of these  f inding,  with t h e  exception of no. 8, were aga ins t  

the  hypothesis.  Furthermore, no, 8 was i n  contradic t ion t o  no. 6. 

The second hypothesis  the re fo re  had t o  be re jec ted ,  and it was 



concluded t h a t  the t r a i n i n g  provided d i d  not  produce the  expected 

increase  i n  pos t - t r a i n i n g  scores  of t h e  experimental samples. 

The t h i r d  hypothesis was: 

the  sub jec t s  who undergo the  s e n s i t i v i t y  t r a i n i n g  

sess ion  w i l l  show an increase  i n  ac tua l i zed  color  

perception compared t o  those s u b j e c t s  who do no t  

p a r t i c i p a t e  i n  the  t r a i n i n g .  , 

Subject ive  ( i  .e., ca r r i ed  out  by the  experimenter) and object -  

i v e  ( i  .e., c a r r i e d  ou t  by a panel o f  four  r a t e r s )  assessments 

were obtained. 

Subject ive  r e s u l t s  

No s i g n i f i c a n t  d i f ferences  between the  experimental and the 

con t ro l  samples were found. 
.- 

In examining the r e s u l t s  of  the  Hi-E/Lo-E scores ,  which was 

t h e  only ana lys i s  y ie ld ing  s i g n i f i c a n t  r e s u l t s ,  it was seen t h a t  

a s i g n i f i c a n t  change (p between .10 and .05] had occurred a s  a 

r e s u l t  of t h e  t r a in ing .  Both of these  samples increased t h e i r  

scores  about equal ly  (from 3.7 t o  4.7 and 4.2 t o  5.0, respect -  

ive ly)  . 

Objective r e s u l t s  

A s i g n i f i c a n t  d i f ference  (p between .05 and .01] as  a 

r e s u l t  o f  t r a i n i n g  was found between the  experimental and the  
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control  sample. Although both samples increased t h e i r  scores  

from pre  t o  p o s t - t e s t ,  t h e  control  sample's increase  was r e l a -  

t i v e l y  small  (4.6 t o  5.1) compared with t h a t  of the  experimental 

sample (3.8 t o  5.5). This d a t a  suggests  t h a t  the  d i f ference  

was mainly due t o  the  pos t - t r a in ing  performance of  the experi-  

mental sample, and t h a t  t r a i n i n g  thus seems t o  have been an 

e f f e c t i v e  f a c t o r .  

The r e s u l t s  of  the  o t h e r  samplest scores  showed t h a t  f o r  

the  Hi-E/Lo-E samples, a s i g n i f i c a n t  d i f fe rence  (p 4.01) occur- 

r e d  from t h e  p r e  t o  pos t - t r a in ing  t e s t ,  b u t  t h a t  both of these 

samples performed about equally wel l .  There was furthermore no 

substant ive  d i f fe rence  between the  two samples on e i t h e r  p r e  o r  

pos t - t r a in ing  t e s t .  The d a t a  he re  suggests t h a t  a dec i s ive  

e f f e c t  of t r a i n i n g  was evident  i n  both of these  p o s t  scores .  

Analysis of the  Hi-E/Hi -C samples showed a s i g n i f i c a n t  

d i f fe rence  (p between .05 and .01), l a rge ly  accounted f o r  by 

t h e  increased H i - E  scores  (from 3.6 t o  5.9) as compared t o  the 

s l i g h t  Hi-C increase  (from 4.9 t o  5.2) Also evident  was an 

i n t e r a c t i o n  e f f e c t  of  group membership and t r a i n i n g  (p between 

.I0 and .05), which mainly seemed due t o  the  H i - E  increase .  

This d a t a  suggests  t h a t  the  s i g n i f i c a n t  change which occurred 

i n  the case of the  H i - E  sample w a s  a r e s u l t  of t h e  e f f e c t s  

of  t r a in ing .  

The Lo-E sample d id  n o t  perform q u i t e  t h i s  wel l  on the  
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pos t - t r a in ing  t e s t  as compared t o  the Lo-C sample, although a 

s i g n i f i c a n t  o v e r a l l  change (p between .05 and .01) from p r e  t o  

pos t - t e s t ing  seemed mainly due t o  the  Lo-E increase  (from 3.5 

t o  6.0). However, t h e  Lo-C sample a l s o  increased (from 3.8 t o  

4.5),  and i t  i s  quest ionable whether a  c l e a r c u t  s tatement can 

be  made about the  e f f e c t s  of  t r a i n i n g  in'  t h i s  case. 

Summary 

Subject ive  r e s u l t s  

1. There were no s i g n i f i c a n t  d i f fe rences  between t h e  

experimental and con t ro l  samples. 

2. Both H i - E  and Lo-E samples increased t h e i r  pos t - t r a in -  

i n g  tes t  scores .  

Obi e c t i v e  r e s u l t s  

3. The experimental sample scored s i g n i f i c a n t l y  h igher  

on t h e  post - t ra in ing t e s t  than the  control  sample. 

4. Both the  H i - E  and Lo-E samples increased on the  post-  

t r a i n i n g  test. 

5 ,  The H i - E  sample showed a s i g n i f i c a n t  increase  i n  score  

over t h a t  o f  the  H i - C  sample. 

6. The Lo-E sample may have performed s l i g h t l y  b e t t e r  

than the  Lo-C sample on the  pos t - t r a in ing  t e s t .  

From these  f indings ,  i t  i s  apparent t h a t  the  t h i r d  hypothesis 



can be accepted. 

The fourth hypothesis was: 

the  sub jec t s  who undergo the  s e n s i  t i v i  t y  t r a i n i n g  

sess ion w i l l  show an increase  i n  t r ansac t iona l  co lo r  

perception compared t o  those subjects  who do n o t  

p a r t i c i p a t e  i n  the  t r a i n i n g .  

In a manner s i m i l a r  t o  t h a t  employed i n  the  assessment o f  

ac tua l i zed  color  perception, t h i s  dimension of in tegra ted  co lo r  

s e n s i t i v i t y  was a l s o  assessed by both the  experimenter and t h e  

four  r a t e r s .  

Subject ive r e s u l t s  

There were no s i g n i f i c a n t  d i f fe rences  found between the  

experimental and the  control  samples. 

Analysis of t h e  Hi-E/Lo-E sample scores ,  however, showed a 

s i g n i f i c a n t  i n t e r a c t i o n  between group membership and t r a i n i n g  

(p between . l o  and .05). In t h i s  case, the  Hi -E  sample increased 

i ts  pos t - t r a in ing  score  from 3.4 t o  4.7, while t h e  Lo-E sample 

decreased its score  from 5.5 t o  4.2. The p o s i t i v e  e f f e c t  o f  

t r a i n i n g  i n  the  case o f  the H i - E  sample seems therefore  t o  be 

suggested by t h i s  data .  

Results of  t h e  comparison between the  H i - E  and the  Hi -C  

mean scores  showed an even more dec i s ive  increase i n  pos t -  

t r a i n i n g  t e s t  H i - E  scores .  An i n t e r a c t i o n  which seemed a t t r i b u -  



t a b l e  l a rge ly  t o  the pos t - t r a in ing  t e s t  Hi -E  scores  was 

present  (p between .05 and .01). This l a t t e r  sample went from 

a mean score  of 3.4 t o  4.7, while the  H i - C  sample decreased i t s  

score  from 3.9 t o  3.1. The e f f e c t  of  t r a in ing ,  therefore ,  on 

the  Hi -E  sample i s  s t rong ly  suggested by the  data .  

The Lo-E sample d id  n o t  score  as high as the  Lo-C sample. 

Both samples however increased t h e i r  scores  s l i g h t l y .  No con- 

clusion can b e  drawn as t o  t h e  e f f e c t  of  t r a in ing ,  s i n c e  a s i g -  

n i f i c a n t  d i f fe rence  was only evident  between groups (p between 

. lo  and -05) . 

Objective r e s u l t s  

The comparison of t r ansac t iona l  co lo r  perception between 

the  experimental and the  control  sample showed t h a t  the re  was 

a marked i n t e r a c t i o n  between the e f f e c t s  of group membership and 

t r a i n i n g  (p between .05 and ,.()I) . The da ta  suggests  t h a t  t h i s  

r e s u l t  was due mainly t o  the  increased pos t - t r a i n i n g  score  o f  

t h e  experimental sample (from 4.1 t o  6.3) as compared t o  the 

decreased pos t - t r a in ing  score  o f  the  control  sample (from 5.4 

t o  4.9). Training thus seemed t o  be a f a c t o r  of  s ign i f i cance  

although no s i g n i f i c a n t  r e s u l t  was found f o r  t r a i n i n g  only over 

the  two samples. I t  was furthermore i n t e r e s t i n g  t o  note  how 

t h e  experimental sample scored considerably lower on the pre-  

t r a i n i n g  test  than the  control  sample, and how t h i s  was markedly 



reversed i n  t h e  pos t - t r a in ing  t e s t  scores .  

A highly  s i g n i f i c a n t  d i f fe rence  (p < .01) was found between 

samples Hi-E and Lo-E, as well as between t h e i r  p re  and post -  

t r a i n i n g  scores  (p < .01) . The H i - E  sample scored much lower on 

t h e  p re - t ra in ing  t e s t  than the  Lo-E sample (2.9 versus 5.8), but  

on t h e  pos t - t r a in ing  t e s t  the mean scores  were 6.2 f o r  the  H i - E  

sample and 6.9 f o r  t h e  Lo-E sample. Training seems here  t o  

have been e s p e c i a l l y  e f f e c t i v e  i n  the  case o f  the  H i - E  sample. 

The comparison between t h e  H i - E  and H i - C  samples showed a 

s i g n i f i c a n t  d i f fe rence  (p between .10 and .05) between p re  and 

p o s t - t r a i n i n g  scores ,  as wel l  as  an i n t e r a c t i o n  between e f f e c t s  

of group membership and t r a i n i n g  (p between -05 and .01). The 

Hi -E  sample's p re - t ra in ing  t e s t  mean s c o r e  was 2.9 (as compared 

t o  5.3 f o r  t h e  H i - C  sample), and t h a t  of  the  H i - E  sample's 

pos t - t r a i n i n g  t e s t  score  5.3 as  compared t o  5.1 f o r  the H i - C  

sample. With the  s i g n i f i c a n t  change therefore  r e f l e c t e d  i n  the 

H i - E  sample's pos t - t r a in ing  score ,  i t  must be assumed t h a t  t h i s  

i n t e r a c t i o n  stems pr imar i ly  from t h e  no t i cab le  e f f e c t  of 

t r a i n i n g .  

The Lo-E sample a l s o  d i d  r a t h e r  wel l  on the  pos t - t r a in ing  

test  as compared with the Lo-C sample. Its mean score  increased 

from 5.8 t o  6.9 whereas t h a t  of the Lo-C sample decreased from 

5.0 t o  3.9. There w a s  a r e s u l t a n t  s i g n i f i c a n t  d i f fe rence  be- 

tween the  samples (p between -05 and .01) as well as an i n t e r -  



act ion between group membership and t r a i n i n g  (p between .10 

and ,05). Training seems t o  have been a  f a c t o r  i n  the occur- 

rence of these  s i g n i f i c a n t  d i f ferences .  

Summary 

Subject ive  r e s u l t s  

1. There were no s i g n i f i c a n t  d i f fe rences  between the 

experimental and con t ro l  samples. 

2. The H i - E  sample scored s i g n i f i c a n t l y  h igher  on the  

pos t - t r a in ing  tests than t h e  Lo-E sample. 

3. The H i - E  sample scored s i g n i f i c a n t l y  higher on the 

pos t - t r a i n i n g  t e s t s  than the  H i - C  samples. 

Objective r e s u l t s  

4.  The experimental sample scored s i g n i f i c a n t l y  h igher  

on the  pos t - t r a in ing  t e s t s  than the control  sample. 

5. The H i - E  sample scored s i g n i f i c a n t l y  h igher  on t h e  

pos t - t r a in ing  t e s t s  than t h e  Lo-E sample, although both 

of  these  samples increased t h e i r  pos t - t r a in ing  t e s t  

scores .  

6. The H i - E  sample scored s i g n i f i c a n t l y  h igher  on the  

pos t - t r a in ing  t e s t s  than t h e  Hi -C  sample. 

7. The Lo-E sample scored s i g n i f i c a n t l y  h igher  on 

the  pos t - t r a in ing  t e s t s  than the  Lo-C sample. 



These findings support the fourth hypothesis.  

Ut i l i za t ion  score resu l t s  

Analyses o f  variances were carried out, but no r e s u l t s  of 

s ignif icance  were obtained. 

Ill 



CHAPTER VII 

DISCUSSION 

Int roduct ion 

The p resen t  s tudy w a s  experimental, i n  the  f u l l e s t  sense o f  

t h e  word i n  t h a t  i t  no t  only attempted t o  measure behavior i n  an 

experimental s e t t i n g ,  but  d id  t h i s  on the  bas i s  o f  i t s  own theory 

and, t o  some extent ,  i ts  own methods o f  measurement. 

The concept under inves t iga t ion  was i n t e g r a t e d  color  s e n s i -  

t i v i t y .  Once t h e  b a s i c  theory support ing t h e  exp l i ca t ion  o f  t h i s  

concept had been developed, a set o f  opera t ional  d e f i n i t i o n s  were 

l a i d  down. These, subsequently, became t h e  b a s i s  f o r  the  four  

hypotheses and t h e  research ques t ions .  A condensed co lo r  sens i -  

t i v i t y  t r a i n i n g  course was pa t t e rned  on the  casual  methods and 

r e s u l t s  of a number of p i l o t  s t u d i e s  involving co lo r  s e n s i t i v i t y  

t r a i n i n g ,  and t h i s  s h o r t  course was used t o  test the  general 

t h e s i s  t h a t  i n t e g r a t e d  color  s e n s i t i v i t y  can be  heightened. 

The ex i s t ence  of  the  concept of  in tegra ted  co lo r  sens i -  

t i v i t y  was taken f o r  granted--at  l e a s t  while t h e  theory was 

being developed--although the  subsequent occurrence o f  a number 

o f  s i g n i f i c a n t  r e s u l t s  confirmed t h a t  a concept l i k e  t h a t  des- 

cr ibed e x i s t s ,  Whether t h e  concept, as  a r e s u l t  o f  t h e  experi-  

mental f indings ,  needs rev i s ion  i s  another quest ion,  and one 



which w i l l  be discussed l a t e r  i n  t h i s  chapter .  

The ef fec t iveness  of t h e  measures and t r a i n i n g  techniques 

used were a l s o  sub jec t  t o  t e s t i n g ,  although only the  l a t t e r  

were s p e c i f i c a l l y  subjected t o  t e s t i n g  . The success--or lack o f  

success--of the  ICS test i t s e l f  emerges only i n d i r e c t l y  as  a 

r e s u l t  of  the  t e s t i n g  . 
The p o s s i b i l i t y  t h a t  something may go se r ious ly  wrong i n  an 

experimental s tudy of t h i s  kind was p a r t i c u l a r l y  g r e a t  s i n c e  s o  

many of the  procedures were new and un t r i ed ,  and s ince  t h e r e  

always was the  r i s k  of mis in terpre t ing the  t e s t  r e s u l t s  i n  such 

a way t h a t  one s t e p  of t h e  process from theory t o  r e s u l t s  got  

blamed f o r  f a i l u r e s  which i n  f a c t  were incurred by another. This 

problem was f u r t h e r  compounded by the  f a c t  t h a t ,  although exten- 

s i v e  enough f o r  t h e  s t a t e d  purpose, the  t e s t s  d i d  n o t  apply them- 

se lves  t o  de tec t ing  the  s p e c i f i c  o r i g i n  of f a i l u r e ,  and by t h e  

f a c t  t h a t  a  q u i t e  small number o f  sub jec t s  were used f o r  the ex- 

periments (N = 10 and 5).  While these  small  samples were of  

s u f f i c i e n t  size t o  gain a broad p i c t u r e  o f  the  problems, they of 

course were no t  l a rge  enough t o  y i e l d  r e s u l t s  of  g r e a t  s t a t i s t i c a l  

r e l i a b i l i t y .  I t  should the re fo re  be remembered t h a t  t h e  i n t e r -  

p r e t a t i o n  of  t h e  r e s u l t s  does n o t  in tend t o  s t a t e  i n  unequivocal 

terms t h a t  these  r e s u l t s  w i l l  be found whenever the  t e s t s  a r e  

conducted. Rather, the i n t e r p r e t a t i o n  means t o  po in t  out  ways 

i n  which the  theory, the  hypotheses, the  measurement methods 



and t h e  t r a i n i n g  techniques might be improved o r  r es ta ted ,  and t o  

i n d i c a t e  i n  a general  way what might be  expected i n  experiments 

of t h i s  na ture .  

For the  purpose of  the experiments, four  s p e c i f i c  hypo- 

theses  and a number of quest ions were inves t igated .  The r e s u l t s  

showed t h a t  the t h i r d  and four th  hypotheses were confirmed, t h a t  

the first could be confirmed with caution,  and t h a t  the  second 

had t o  be re jec ted .  

The f i r s t  hypothesis 

This hypothesis was accepted with caution s ince ,  although 

the  comparison of  the  combined o b j e c t  and person individuat ion 

f o r  the experimental and control  samples showed a s i g n i f i c a n t  

change due t o  the  e f f e c t s  of  color-  s e n s i t i v i t y  t r a in ing ,  the  

r e s u l t s  of the event  individuat ion showed t h a t  the  experimental 

sample d id  no t  increase  i ts  pos t - t r a in ing  mean score  while the  

control  sample, on the  o t h e r  hand, decreased i ts  score .  

The reasons f o r  t h i s  may be  severa l .  F i r s t ,  i t  i s  noted 

t h a t  t h i s  was the  only s i g n i f i c a n t  r e s u l t  on the  event individ-  

uat ion task.  Comparisons involving the  Hi-E,  Lo-E, H i - C  and 

Lo-C samples d id  n o t  y i e l d  any s i g n i f i c a n t  r e s u l t s .  This f a c t  

i n  i tself would seem t o  c a s t  doubt on t h e  event  p a r t  of the 

hypothesis . 
Secondly, t h e  experimental and t h e  con t ro l  samples might 



have had c e r t a i n  inherent  charac te r i s  t i c s  which the  experiment 

was not  designed t o  test  fo r ,  and about whose e f f e c t  on the  

r e s u l t s  one can only specula te .  However, had these  hidden var-  

i a b l e s  ex i s t ed ,  the  r e s u l t s  of t h e  two samplest performance on 

the  ac tua l i za t ion  and t r ansac t iona l  dimensions would l i k e l y  have 

confirmed t h i s .  A s  the  r e s u l t s  turned ou t ,  i t  appeared t h a t  the  

two samples behaved as  expected. There was no reason t o  suspect  

t h a t  e f f e c t s  which d id  not  show up i n  the  t e s t i n g  o f  these two 

dimensions would manifest themselves only on t h a t  of  event i n d i -  

viduation,  and it  must therefore  be assumed t h a t  no hidden eff-  

e c t s  e x i s t e d  . 
Thirdly,  the  claim t h a t  color  s e n s i t i v i t y  t r a i n i n g  will 

r e s u l t  i n  h igher  pos t - t r a in ing  experimental scores  on the  event  

individuat ion task may simply b e  mistaken. The scores  were de- 

r ived  from a count of the  markers used, and it  is  poss ib le  t h a t  

t h e  number used on the  post-response may i n  f a c t  decrease while 

t h e  q u a l i t y  of  the  response increases .  That is ,  it s tands  t o  

reason t h a t  a sub jec t  who only uses,  say, two markers i n  the  two 

minute time per iod a l l o t t e d  w i l l  spend much more time coloring 

with these  two markers than a sub jec t  who uses t e n  markers i n  

the  same length o f  time. Some such notion as the  q u a l i t y  of 

individuat ion may have t o  be  included and t e s t e d  f o r  i n  exper i -  

ments designed t o  follow up t h i s  p a r t i c u l a r  problem. A good 

case i n  p o i n t  was t h e  performance o f  sub jec t  El0 who on the  



pos t - t r a in ing  t e s t  only used two colors  f o r  the  'dramaf color-  

ing  t a sk .  The experimenter 's comments seem t y p i c a l  of the  qual-  

i t a t i v e  aspect  j u s t  mentioned: '!Just sits and looks a t  l a s t  p i c -  

t u r e .  Rotates t r ay .  T r i e s  t o  pick color.  Picks one. Not cer- 

t a i n  o f  it.  Picks green. Works f a s t  now." This sub jec t  seemed 

less concerned with covering the  p i c t u r e  with color  o r  with us ing - 
as  many colors  as poss ib le  i n  the  two minute period as  he seemed 

with using t h e  colors  which most appropr ia te ly  expressed t h e  way 

he f e l t  about the p ic tu re .  

F inal ly ,  it might be  argued t h a t  the  two p a r t s  of t h e  t e s t  

(i .e . , the  combined ob jec t  and person, and the  event  p a r t s )  were 

q u i t e  d i f f e r e n t ,  both i n  conception and i n  method of scor ing.  

That is,  i t  might reasonably be s a i d  t h a t  the  first hypothesis 

r e a l l y  ought t o  have been formulated as a two-part hypothesis,  

and t h a t  the first part--judging from the  ava i l ab le  r e s u l t s - -  

was i n  f a c t  confirmed. Had the re  been a second p a r t ,  it would 

then no t  have been confirmed. 

The event  p a r t  of  the  f i r s t  hypothesis was concerned with 

how unique t h e  two p i c t u r e s  assessed were, and the  scores  were 

obtained by counting f e l t  markers used and sub t rac t ing  those 

which had been repeated i n  e i t h e r  of the  two p i c t u r e s .  This 

procedure was i n  p r i n c i p l e  s i m i l a r  t o  t h a t  used f o r  the  assess 

ment of  t h e  personal  color  perception dimension except t h a t  t h e  

' c u l t u r a l '  was defined wholly i n  terms of  the  ind iv idua l ' s  



responses t o  the two p ic tu res  r a t h e r  than i n  terms of  the  t o t a l  

group performance, and only completely unique responses r e -  

ceived a score.  The present  method thus resembles those assoc- 

i a t e d  with the second hypothesis--a hypothesis which could n o t  

I be confirmed a t  al l--and some of the  poss ib le  reasons f o r  the 
F 
1 l a t t e r ' s  r e j e c t i o n  may equally well account f o r  the non-confirm- 

a t i o n  of t h e  p resen t  event individuat ion p a r t  of  the first hypo- 

t h e s i s .  

The second hypothesis 

t 
Color s e n s i t i v i t y  t r a i n i n g  d e f i n i t e l y  d id  n o t  seem t o  have 

i any e f f e c t  on the  personal  color  perception pos t - t r a in ing  scores .  

Was t h i s  due t o  f a u l t y  theory, poor methods of measuring perfom- 

ance, o r  inadequate t r a in ing?  

While the  t h e o r e t i c a l  framework f o r  the  inc lus ion of  the 

s p e c i a l l y  defined notion of  c r e a t i v i t y  i n  in tegra ted  co lo r  sens i -  

t i v i t y  ( c f .  chapter  11) seems s o l i d  enough, t h e  concept of per-  

sonal  co lo r  perception,  as one ins tance  o f  c r e a t i v e  co lo r  per-  

ception, may be o f  quest ionable mer i t .  However, t h i s  concept 

seemed s u f f i c i e n t l y  j u s t i f i e d  i n  the t h e o r e t i c a l  discussion.  

The scor ing  system--awarding h igher  scores  t o  the l e s s  

f requent ly  repeated responses--was s i m i l a r  i n  p r i n c i p l e  t o  t h a t  

used by Torrance (1966) i n  h i s  assessment of  the  o r i g i n a l i t y ,  

f l e x i b i l i t y ,  fluency and e labora t ion dimensions of  c r e a t i v i t y .  



I t  was the re fo re  assumed t h a t  t h i s  method of  scoring was ade- 

quate  f o r  t h e  purpose a t  hand. 

One reason f o r  the  perplexing r e s u l t  may be t h a t  the  t e s t  

i tself d id  no t  af ford  the sub jec t  with enough scope f o r  showing 

h i s  personal  o r i en ta t ion  i n  choosing colors .  Many sub jec t s  

commented upon t h e  lack of  p a r t i c u l a r  colored f e l t  markers, and 

a much f i n e r  test instrument, which t r u l y  gives the  individual  

the  opportunity t o  use the  colors  he wishes t o  use ins tead  o f  

the  l imi ted  range o f  29 hues and no value o r  chroma v a r i a t i o n s  

might be required.  

The ' cu l tu re1  from which the  norms were e l i c i t e d  (N = 26) 

was a l s o  r a t h e r  small ,  and perhaps a much l a r g e r  sample, say  

between 200 and 300 sub jec t s ,  would have made poss ib le  t h e  de te r -  

mination of  a more accurate c u l t u r a l  norm. Perhaps compared t o  

t h i s ,  individual  c r e a t i v e  responses would have been e a s i e r  t o  

de tec t .  

I t  was mentioned i n  chapter  I1 how e x i s t i n g  co lo r  para-  

digms may not  be  adequate f o r  the  charac te r i za t ion  of c r e a t i v i t y  

i n  color  perception s ince ,  by d e f i n i t i o n ,  the  c r e a t i v e  involves 

what is beyond t h a t  already known o r  perceived o f .  I n  s p i t e  of  

the  f a c t  t h a t  a l a r g e r  sample and a f i n e r  test may be  used, 

therefore ,  the  attempt t o  assess  the true c rea t ive  aspect  o f  

personal co lo r  perception may be doomed from the  s t a r t  unless the  

test can be  constructed i n  such a way as t o  measure what a t  



present  is  non-measurable. Kuhn (1962) and Toulmin (1961), f o r  

ins tance ,  speak extens ively  about new paradigms and s c i e n t i f i c  

c r e a t i v i t y ,  and i f  a p a r a l l e l  is drawn between t h e i r  exposit ion 

of  t h e  development o f  a c r e a t i v e  s c i e n t i f i c  model and the  pre-  

s e n t  method of  measuring c rea t ive  color  perception,  i t  becomes 

apparent t h a t  the only f e a s i b l e  way t o  gain a glimpse of  the  

unknown i s  t o  come t o  know the  known as thoroughly as  poss ib le ,  

and then proceed t o  examine s l i g h t  inconsis tencies  which may 

r e s u l t  from inexpl icable  predic t ions .  The presen t  examination .. 

o f  personal co lo r  perception can b e  seen as  the first small  s t e p  

toward t h e  goal of  knowing more about the  known. 

Yet another reason f o r  the  non-confirmation of the  second 

hypothesis may be t h a t  the  t r a i n i n g  procedures were i n e f f e c t i v e  

i n s o f a r  as the  personal  dimension was concerned. However, both 

through the  mate r i a l s  used, and during the  group discussions 

s t r e s s  was placed on the  notion of c r e a t i v i t y  and how d i f f e r e n t  

o b j e c t s  have t h e i r  own unique colora t ion.  The coverage o f  t h i s  

dimension i n  the t r a i n i n g  sess ion seems t o  have been as  good a s  

t h a t  of t h e  o the r  dimensions f o r  which s a t i s f a c t o r y  r e s u l t s  were 

obtained. 

Final ly ,  it could be  the  case t h a t  the  a b i l i t y  o r  a t t i t u d e  

associa ted  with t h i s  p a r t i c u l a r  dimension of  in tegra ted  color  

s e n s i t i v i t y  takes a longer time t o  be acquired than the o t h e r  

three .  That is, it may take  more time (with o r  without cons i s t en t  



t r a in ing)  t o  break ou t  of the es tab l i shed  c u l t u r a l  color  para- 

digm than it takes t o  learn  t o  apprecia te  o r  enjoy the  coloring 

task  o r  acquire a p l a y f u l  o r  open a t t i t u d e  toward it. Further 

experiments w i l l  have t o  t e s t  t h i s  l a t t e r  suggestion. 

The t h i r d  hypothesis 

The dimensions of ac tua l i zed  and t r ansac t iona l  color  per-  

ception were i n i t i a l l y  thought t o  b e  the  two most d i f f i c u l t  

dimensions of in tegra ted  color  s e n s i t i v i t y  t o  measure s i n c e  they 

depended less on numerical counts of responses than on assessments 

according t o  f a i r l y  complex c r i t e r i a ,  both by the  (subject ive)  

experimenter and the  (object ive)  r a t e r s .  I t  was therefore  par-  

t i c u l a r l y  g r a t i f y i n g  t o  f ind  t h a t  s o  many s i g n i f i c a n t  r e s u l t s  

were obtained on these two dimensions. 

Experimental sub jec t s  c l e a r l y  performed b e t t e r  than con t ro l  

s u b j e c t s  on t h e  ac tua l i za t ion  dimension, and t h i s  was a l s o  con- 

firmed by t h e  performance o f  the  l i i - E  and Lo-E samples, whose 

mean scores  were s i g n i f i c a n t l y  h igher  than those o f  the  Hi -C  and 

Lo-C samples respect ively .  Color s e n s i t i v i t y  t r a in ing ,  therefore ,  

seems t o  have been the e f f e c t i v e  f a c t o r  accounting f o r  the  s i g -  

n i f i c a n t  changes. 

I t  is  i n t e r e s t i n g  t o  note  t h a t  with t h e  exception of the  

Hi -C  mean score  t h e r e  were only s l i g h t  d i f fe rences  between the  

p re - t ra in ing  scores  of the  four  samples: H i - E ,  Hi-C,  Lo-E and 



Lo-C ( 3 . 6 ,  4.9, 3.5 and 3.8 r e spec t ive ly ) .  The 4.9 mean score  

o f  the  Hi-C sample was somewhat o u t  o f  l i n e  with the  o the r s  i n  

t h a t  it was h igher .  This discrepancy may have been due t o  the  

small  s i z e  o f  t h e  sample, o r  it may have been due t o  the  par-  

t i c u l a r l y  low mean co lo r  d iscr iminat ion  score  o f  t h i s  sample 

(36.8) as compared t o  the  H i - E  sample (113.0). Although it 

was genera l ly  assumed t h a t  a l l  sub jec t s  s t a r t e d  out  with the  

same capaci ty  f o r  learning and f o r  perceiving,  the  most l i k e l y  

answer may be  t h a t  t h i s  p a r t i c u l a r  sample d id  i n  f a c t  s t a r t  

out  wi th  a h igher  mean l eve l  of ac tua l i zed  co lo r  perception than 

the  t h r e e  o t h e r  samples. This r e s u l t  might n o t  have occurred 

had t h e  samples been l a r g e r  and thus  more randomly represen ta t ive .  

The four th  hypothesis  

The hypothesis  claiming t h a t  t r ansac t iona l  co lo r  perception 

would be  heightened as a r e s u l t  of  co lo r  s e n s i t i v i t y  t r a i n i n g  was 

confirmed. The r e s u l t s  showed t h a t  the  experimental sub jec t s  

c o n s i s t e n t l y  performed b e t t e r  than t h e  cont ro l  s u b j e c t s  and t h a t  

furthermore t h e  H i - E  and Lo-E samples d id  b e t t e r  than the  H i - C  

and Lo-C samples, r e spec t ive ly .  

On the  p re - t r a in ing  t e s t ,  t h e  mean scores  f o r  the  H i - C ,  Lo-E 

and Lo-C samples were about the  same (5.3, 5.8 and 5.0 respec- 

t i v e l y ) ,  whereas t h a t  of  the  H i - E  sample was considerably lower 

v i z . ,  2.9. This i s  i n t e r e s t i n g  f o r  two reasons.  F i r s t ,  because - 



it  may confirm the po in t  made above t h a t  it is d i f f i c u l t  t o  

p r e d i c t  how such a small sample w i l l  score  and secondly, t h i s  

p a r t i c u l a r l y  low pre - t ra in ing  score  contributed t o  the  o v e r a l l  

r a t h e r  low pre - t ra in ing  score  of the  experimental sample (4.1) 

as  compared t o  the control  sample (5.4) . 

U t i l i z a t i o n  r e s u l t s  

I t  was disappointing n o t  t o  f i n d  any s i g n i f i c a n t  r e s u l t s  

from the  analys is  of  u t i l i z a t i o n  scores ,  s i n c e  it was hoped t h a t  

t h e  sub jec t s '  color  discrimination a b i l i t y  somehow might provide 

an index t o  how they would perform on the  ICS t e s t .  From t h e  

ou t se t ,  it d id  n o t  seem unreasonable t o  assume t h a t  a s u b j e c t ' s  

physiological  co lo r  discrimination a b i l i t y  would be r e f l e c t e d  i n  

h i s  a b i l i t y  t o  become 

a cor re la t ion  between 

more aware of  colors  and 

h i s  co lo r  d iscr iminat ion 

in tegra ted  color  s e n s i t i v i t y  might e x i s t .  The 

t h a t ,  as a r e s u l t ,  

a b i l i t y  and h i s  

r e s u l t s ,  however, 

c l e a r l y  showed t h a t  no such cor re la t ion  ex i s t ed .  

One reason f o r  t h i s  may be t h a t  the  scor ing procedure d id  

n o t  adequately charac te r i ze  the  sub jec t s '  performance. In order 

t o  review the  scor ing procedure, severa l  s t e p s  must be examined. 

F i r s t ,  f o r  each coloring task ,  a percentage which expressed the  

number of  markers used which coincided with 100-Hue test  caps 

carrying no e r r o r  score  versus t h e  t o t a l  number of markers used 

was worked out .  The r e s u l t a n t  f i g u r e  expressed the  degree of 



overlap between markers used and corresponding 100-Hue caps: 

t h e  h igher  the  percentage, the l e s s  overlap the re  was, i.e., 

t h e  more use t h e r e  was of no-error  areas.  Taken by i tself ,  

t h i s  f i g u r e  was biased aga ins t  the  high color  d iscr iminat ion 

score r s  s ince  these  subjects  would have s o  many fewer areas 

of no-error  than the  low score r s ,  and they would thus i n  some 

cases simply n o t  be ab le  t o  f i t  t h e i r  t o t a l  s e l e c t i o n  i n t o  the 

small no-error  areas .  Low score r s ,  on the  o the r  hand, would 

no t  encounter t h i s  problem s ince  almost any marker they chose 

would be c e r t a i n  t o  coincide with a no-error  100 Hue cap. In 

o rder  t o  a d j u s t  f o r  t h i s  b i a s ,  f u r t h e r  adjustments which w i l l  

be  mentioned momentarily were made. 

Secondly, s i n c e  r e l i a b i l i t y  and v a l i d i t y  were of  prime 

concern, the  percentage scores  f o r  a l l  f o u r  p i c t u r e  coloring 

tasks were averaged. Although i t  perhaps could be argued t h a t  

it was unreasonable t o  expect u t i l i z a t i o n  to  manifest  i t s e l f  

equally on such diverse  t a sks  a s  those employed, and t h a t  the  

individual  task  scores  i n  f a c t  might show sub jec t  s p e c i f i c i t y ,  

i t  was thought t h a t ,  s ince  the  c r i t e r i o n  of excellence was the  

same f o r  a l l  tasks ,  a combined score  was j u s t i f i e d .  

Thirdly,  i n  order  t o  overcome t h e  above mentioned b i a s ,  

the  averaged percentage score  was divided by the  t o t a l  number 

of no-error  areas  avai lable .  This was done t o  make i t  a func- 

t i o n  of what was poss ib le  f o r  a p a r t i c u l a r  s u b j e c t  t o  achieve. 



I t  was thought t h a t  t h i s  procedure would give t h e  high scorers- -  

who i n  many cases had p e r f e c t  100-Hue scores  i n  p a r t s  .of  the 

spectrum--a chance t o  obtain high percentage scores i n  s p i t e  of 

t h e i r  loca l i zed  co lo r  discrimination handicap. That is, t h e  

'good' a reas  used would be c red i t ed  with points  as i f  the re  were 

no areas  of poor co lo r  discrimination throughout the remainder o f  

t h e  spectrum. 

The scor ing procedures, which i n  t h i s  case a r e  f a i r l y  i n -  

volved, a r e  a determining f a c t o r  i n  how t h e  concept of  u t i l i z a -  

t i o n  i s  i n t e r p r e t e d  s ince  they form the  p r a c t i c a l  c r i t e r i o n  f o r  

what counts as u t i l i z a t i o n .  By v i r t u e  of  t h i s ,  i t  does no t  seem 

poss ib le  t o  c r i t i c i z e  the  scor ing method a s  being wrong as long 

as  some degree of  agreement e x i s t s  between the d e f i n i t i o n  of  t h e  

concept and i ts  p r a c t i c a l  c r i t e r i o n ,  and no gross inconsis tencies  

between the  two e x i s t .  On reviewing the  concept and i t s  measure- 

ment, it seems t h a t  both of  these  condit ions have been met. 

Another c h a r a c t e r i s t i c  of  the  tes t  which could poss ib ly  

account f o r  the  lack of s i g n i f i c a n t  r e s u l t s  might be t h a t  the  

colors  of the  29 f e l t  markers employed did  not  correspond pre-  

c i s e l y  enough t o  the  corresponding 29 100-Hue t e s t  caps. This 

might be due t o  t h e  mater ia l  p roper t i e s  of  the  colors:  s i z e  of  

pigment p a r t i c l e s  may vary, as may the  medium base i n t o  which 

they a r e  ground, t o  the  f a c t  t h a t  f e l t  markers a f t e r  even s l i g h t  

use tend t o  g e t  l i g h t e r  and less sa tu ra ted ,  and t o  the  p e c u l i a r  



p r o p c r t i e s  o f  t h e  Xerox paper  ilscd i r ?  t!?e c o l e r i n g  tasl,. This  

paper ,  with i t s  f m e d  t o n e r - p a r t i c l e  s t r rfnce,  d i d  seem t o  i n t r o -  

duce v a r i a t i o n s  i n  t h e  app l i ed  co lo r s  which made them s l i g h t l y  

d i f f e r e n t  from t h e  o r i i i n a l  c o l o r  s m p l e s  on ~ d ~ i c h  the  c o l o r i -  

me t r i c  measurements were based. 

The r e s u l t a n t  cffcct  due t o  one o r  more o f  t h e s e  p o i n t s  

n i g h t  have been such t h a t  f a c t o r s  o t h e r  them hue d i sc r imina t ion  

determined t h e  choice of co lo r s  used and t h a t ,  i n  cons'squence, 

t h e  f i n e  nuances which t h e  1004!ue t e s t  d e t e c t e d  were l o s t  i n  

t he  subsequent  co lo r ing  t a s k .  I f  t h i s  indeed was the  case,  it 

i s  n o t  s u r p r i s i n g  t h a t  higil c o l o r  d i sc r imina t ion  s c o r e r s  ( i . e . ,  

poor co lo r  d i sc r imina to r s )  performed as  w e l l  on u t i l i z a t i o n  a s  

t he  low s c o r e r s .  

The h igh  s c o r e r s  fur thermore might have had an unduly easy 

t a s k  due t o  t he  spac ing  of  t he  29 f e l t  markers around t h e  spec-  

trum. I t  might have been too  easy  even f o r  poor  d i sc r imina to r s  

t o  d i s t i n g u i s h  between f e l t  marker co lo r s  s i n c e  thcy  were n o t  

n e a r l y  as c l o s e l y  spaced as  the S5 100-Hue co lo r s .  This  would 

tend t o  l o s e  the purpose o f  f i n e  c o l w  d i sc r imina t ion  which t h e  

100-Hue t e s t  e s t a b l i s h e d  and thus  r e s u l t  i n  lack  o f  d i f f e r e n c e s  

between h igh  and low c o l o r  d i sc r iminn t ion  s c o r e r s .  

Should one have expected a  s i g n i f i c a n t  change on the  u t i l -  

i z a t i o n  s c o r e s  a s  a  r e s u l t  o f  c o l o r  s c n s i t i v i t y  t r a i n i n g ?  For 

one t h i n g ,  i t  was known t h a t  100-Hue t e s t  s c o r c s  a s  a r u l e  would 



s c o r e s  were bnscd on the  f i r s t  100-t!ue sco res  ant1 t he  pos t -  

t r n i n i n ~  u t i  1  i z a t i o n  s c o r e s  on thc  100-I!ue r c - t e s t  s c o r c s ,  i t  

seeriicd r e s o ! ~ & l e  t o  expect  an imnrovement i n  u t i l i z a t i o n  on 

the  p o s t - t e s t .  For another  t i l i n g ,  ii-ivrove~ncnt could b c  exnectcr! 

s f n c e  the  co lo r  s e n s i t i v i t y  t r a i n i n g  d jd '  focus on the a spec t  

o f  awareness of  c o l o r s .  Khcreas the  p r e - t r a i n i n g  u t i l  i z,?tion 

s c o r e s  might t hus  have r e f l e c t e d  r , : thcr  mindless and haphazard 

choices ,  t h e  pos t -  t r a i n i n g  s c o r e s  should have been i n d i c a t i v e  

o f  a  m r c  a t t e n t i v e  and c o l o r  conscious a t t i t u d e .  

B r i e f l y  comyrin:: t h e  r e s u l t s  o f  t h e  o t h e r  ICS t e s t  t a s k s ,  

it i s  i n t e r e s t i n : ,  t o  no tc  t h a t  on ly  f o u r  i n s t a n c e s  of  s i m i f i -  

c a n t  d i f f e r e n c e s  between h i g h  and low c o l o r  d i sc r imina t ion  

s c o r e r s  occurred.  These were on the  combined o b j e c t  and person 

indivic!uati.on dimension where i. t was found t h a t  t h e  I I i - C  sample 

performed b e t t e r  on t h e  p o s t - t r a i n i n g  t e s t  than the  Lo-C sample, 

on the  ' c h i l d r e n 1  t a s k  o f  t he  personal  pe rcep t ion  dimension where 

t h e  Lo-C sample improved more than  t h e  H i - C  sample on t h e  p o s t -  

t r a i n i n g  t e s t ,  and on the  t r a n s a c t i o n a l  dimension, both according 

t o  t h e  s u b j e c t i v e  and o b j e c t i v e  r a t i n g s ,  where t h e  H i - E  sample did 

b e t t e r  than t h e  Lo-E scmple  on the  p o s t - t r a i n i n g  t e s t .  

These i n s t a n c e s ,  however, a r e  n o t  s u f f i c i e n t  t o  e s t a b l i s h  

t h a t  any d i f f e r e n c e  between high and low s c o r e r s  r e a l l y  occurred 

as a  r e s u l t  o f  t h e  s e n s i t i v i t y  t r a i n i n g ,  espec i .a l ly  s i n c e  the  low 



cont ro l  sarnle d i d  !,ctter t ! : ~  thc hil;h coiiL1~1 sn:::i,ie i n  t h e  

second i n s t a n c e  whereas, i n  t he  o t h e r  i n s  t m c e s ,  t h e  high s c o r c r s  

d i d  b e t t e r  than the  lo:v s c o r c r s  , 

F i n a l l y ,  a word s h o u l d  b c  s a i d  ahout t h e  concept o f  u t i l -  

i z a t i o n  i t s e l f .  I n i t i a l l y  i t  scemed rc.sson~:l>lc t o  assume t h a t  

p h y s i o l o ~ i c a l  c o l o r  d i scr imina t ion  a b i l i t y  should i n  some \ c y  

a f f e c t  performance on the  ICS t e s t  s i n c e  t h e  l a t t e r  d i d  concern 

i t s e l f  with t he  p e r c e ~ t i o n  of c o l o r s .  The lack  o f  s i g n i f i c a n t  

r e s u l t s  now r:.i s e s  t h e  p o s s i l ~ i l i  ty t h a t  t h i s  assumption may be 

unrcaxxntcd. I s  i t  p o s s i b l e  t h a t  t h e  type  of i n t e r n a l i z a t i o n  

which the  ICS t e s t  professes t o  mcasure i n  f a c t  i s  n o t  s p e c i f i c -  

a l l y  c o l o r  o r i en t ed ,  bu t  r a t h e r  p e r t a i n s  t o  the  a c q u i s i t i o n  o f  

some a b s t r a c t e d  u n i t s  of  r e a l i t y  ( i n  t h e  p r e s e n t  case,  co lo r ) ,  

and t h a t  t h e  c a p a b i l i t y  which i s  necessary  f o r  t h i s  a c q u i s i t i o n  

perhaps resembles  i n t e l l i g e n c e  more than  c o l o r  d i sc r imina t ion?  

One way t o  g e t  answeres t o  t h i s  ques t ion  might b e  t o  conduct 

f u r t h e r  experiments,  b u t  whi le  it may t u r n  o u t  t o  be  t r u e ,  i t  

could s t i l l  be t h e  case  t h a t  c o l o r  d i sc r imina t ion  is an e f f e c -  

t i v e  f a c t o r  i n  ICS t e s t  performance. For example, some o f  t h e  

p o s s i b l e  sources  of  inadequacy r e l a t i n g  t o  t h e  u t i l i z a t i o n  r e s -  

u l t s  mentioned may, i f  co r r ec t ed  i n  f u r t h e r  experiments ,  show 

t h a t  a th re sho ld  l e v e l  o f  c o l o r  d i s c r i m i n a t i o n  p r o f i c i e n c y  i s  

needed f o r  a  p a r t i c u l a r  l e v e l  o f  i n t e g r a t e d  c o l o r  s e n s i t i v i t y  

t o  e s t a b l i s h  i t s e l f  o r  f o r  a  he ighten ing  o f  i t  t o  occur ,  j u s t  



as  swc C O Z " ~  cif ~ini i i t i i . r  v i ~ u a 1  c a p a b i l i t y  seems r q u i r c d  i n  

o r d e r  t o  develop any consciousness which  has as i t s  h n r i s  

v i s u a l  sensory  inpitt  . 

Proh lc lm of training! --- - "- 

I t  was a o i n t e d  ~ t i t  i n  t he  1 x t  chapter  t h a t  one reason f o r  

the  lack  of s i g n i f i c a n t  r e s u l t s  011 t he  event i nd iv idu3 t ion  dimen- 

s i o n  might have been t . , a t  more t ime i s  reqt t i red t o  break o l d  o r  

e x i s t i n g  paradigms. This  in t roduces  the  nroblcm of time spen t  

on the s e n s i t i v i t y  t r a i n i t ~ g ,  'and it r a i s e s  t h e  ques t ion  o f  d ~ e t h e r  

i n  f a c t  4-1/2 houm was enough time t o  a t t a i n  t he  goa ls  aimed f o r .  

If  only t h e  a c q u i s i t i o n  of  a s k i l l  had been the  purpose of the  

t r a i n i n g ,  t h i s  t ime might have been s u f f i c i e n t .  Consi?erir?g kc:;.- 

eve r  t h a t  a process  of  i n t e r n a l i z a t i o n  was r equ i r ed ,  one wonders 

i f  4-1/2 hours r e a l l y  was s u f f i c i e n t  time. To thoroughly make 

some concept p a r t  of one ' s  conceptual  framework may t ake  days o r  

months i n s t e a d  of  hours ,  and it might n o t  have been s u r p r i s i n g  

a f t e r  a l l  t h a t  many of  t h c  r e s u l t s  lacked s i g n i f i c a n c e .  A t  t h e  

same time, it would then h e  even more s u r p r i s i n g  t h a t  two out  o f  

f o u r  hypotlzcses were s o  s t r o n g l y  confirmed. An argument f o r  t h i s  

p o s i t i o n  would be  t h a t ,  while  l ea rn ing  gene ra l ly  does t ake  a good 

dea l  of  t ime t o  ' s i nk  i n 1 ,  i t  may only t a k e  a rnoncninry r e v e l a -  

t i o n  ( p e r h a p  dur ing  a  peak o r  near-peak experience)  t o  shake up 

t h e  conceptual  framework and s t a r t  t he  assembly o f  a new one. 



* .  Conrcqut~tl;:, i r ; t ~ i i c . t i i ~ ~ ~ t i u i i  wouici proceed i n  d i s t i n c t  l eaps ,  

and i t  may j u s t  s o  happen thnt t he  ci>lo:. s e n s i t i v i t y  t r a i n i n g  

provided a condi t ion  f a r  such l eaps .  lillether i n  fact  t h i s  uns 

t h e  case  is  i r~yoss ih l c .  t o  d i sce rn  f r o n  t h e  ? r e s e n t  r e s u l t s ,  and 

fur thcx,  csperj i;:un t s  vihi ch sr)i?cific311:.? explore  t5is ~ s o u l d  h a w  

t o  be conducted. 

Another two r e a s o m  f o r  t h e  color  s e n s i t i v i t y  t r a i n i n g  n o t  

having the  d e s i r e d  e f f c c t  i n  a l l  cases  may b e  t h e  fol lowing.  

F i r s t ,  i t  was decided t h a t  t h e  t r a i n i n 2  should n o t  teach  t h e  ICS 

t e s t  t o  the  s u b j e c t s  ( c f .  chantcr  V ) .  This  was i n t e r p r e t e d  t o  

meal t h a t  t e r m  such as  arcnreness ' and Isens i t i v i t y  ;:Ilould n o t  

b e  used i n  t hc  t r a i n i n p  s e s s i o n s .  B e t t e r  r e s u l t s  would r \oss ib ly  

have been o?>ta ined  hacl the  s u b j e c t s  becn t o l d  t h e  f u l l  fgc t s  

about  t h e  ICS t e s t ,  an(! been p t  throu$ s ~ c c i f i c  e x e r c i s e s  which 

prepared  them f o r  performance on i t .  In pa r t ,  then ,  t h e  t e s t  

t a k i n g  s k i l l  would have been developed, and i n  p a r t  t h e  s u b j e c t s  

might have bccn provided with a s t r o n g e r  motivat ion f o r  perform- 

i n g  wel l  on t h e  p o s t - t r a i n i n g  ICS t e s t .  Ilowever, seen  i n  r e t r o -  

s p e c t ,  t he  r e s t r a i n t  p laced  on t h e  t r a i n i n p  procedures  make thc  

p a r t i a l l y  succes s fu l  r e s u l t s  even more convincing. An i n t e r e s t  - 

i n g  and va luab le  s e r i e s  of experiments could be  conductcd i n  

which d i f f e r e n t  degrees of d i s c l o s u r e  o f  informntion about  t h e  

concept of  i n t e g r a t e d  c o l o r  s e n s i  t i v i  t y  cons t i t u t c d  the  d i f f e r -  

ence between experimental  samples.  



Secondly. t he  pocqihiljty cxistc; t ? i ~ t  tile  raining was suc -  

c e s s f u l ,  bu t  t h a t  t h e  p o s t - t r a i n i n g  r c s u l t s  r e a l l y  were a func- 

t i o n  of t e s t - t a k i n g  h a h i t s  r a t h e r  than o f  t r a i r ~ i n p .  This p o s s i -  

b i l i t y  i s  a two-edged sword i n  thc scrise t h a t  p o s i t i v e  results 

(perlznps nost  cvi t lcnt  i n  t J ~ c  cnsc of  tlle con t ro l  savnl~z) may 

have been a r e s ~ ~ l t  o f  l ea rn ing  acqui red  dur inp  the  p r e - t r a i n i r ; ~  

t e s t i n g ,  and n e j ~ a t i v c  r c s u l t s  a r e s u l t  of t h e  a b o w  mcntioncd 

timc f a c t o r  i n  conbinat ion with t h e  t e s t - t a k i n g  h a h i t  dcvaloped 

dur ing  t h e  p r e - t r a i n i ~ l g  t e s t i n g .  kiowever, it may a l s o  b e  t h e  

case t h a t  t h e s e  var ious  factors cancel  each o t h e r  ou t  s i n c e  thcy  

p r d ~ n b l y  a f f c c t  expcrimcntal  m d  con t ro l  s m n l e s  a l i k e .  Again, 

f u r t h e r  experiments K C  .lJ have t o  c l a r i f y  t h i s  p o i n t .  

F i n a l l y ,  it must be asked whether i n  f a c t  the  expe r imcn te rTs  

presence o r  simply the timc hc s p e n t  with t he  s u b j e c t s  dur ing  t h e  

t r a i n i n g  s e s s i o n  r a t h e r  than the  t r a i n i n g  i t s e l f  accounted f o r  

t h e  d i f f e r e n c e  betveen experimental  and c o n t r o l  s c o r e s ,  e s p e c i a l l y  

on the  a c t u a l i z e d  and t r a n s a c t i o n a l  dimensions. These two d i -  

mensions p o s s i b l y  involved more o f  a chmyc  i n  s u b j c c t  a t t i t u d e  

than t h e  o t h e r  two, and it is q u i t e  probable  t h a t  t h e  enthus-  

iasm and z e a l  OF t h e  expcrimcnter  t o  a l a r g e  e x t e n t  accounted 

f o r  t h e  h ighe r  nos t- t r a i n i n g  experimental  s c o r e s .  IIowver,  

t h e r c  sccms no reason why t h e  q u a l i t i e s  o f  t h e  cxperimcnter  

should n o t  be  considered a l c g i t i v a t e  ? a r t  o f  t h e  train in^ s i t u -  

a t i o n  although it may indeed be t h e  case  t h a t  another  t eache r  



o f  t h e  coi:lllined techniques were t e s t e d  on t h e  f o u r  dincnsions o f  

i n t rg rn t c r l  c o l o r  s e r i s i t j v i t y ) ,  s o  the  e f f ec t s  of thc  c?:pcril-entcr 

nccd n o t  bc s y e c i f i c d .  A t  thc sar,ic t imc,  this  docs  n o t  mc7n t h a t  

f u r t h e r  \~ j~er i r lcr : i s  ~ l ~ i i l g  di  f f c r c n t  t cache r s  w i  11 no t  con t r i b u t e  

i n t e r e s t i n g  inforrnntion about t h e  e x ~ c r i m c n t e r  as a v n r i a b l c .  

A more s e r i o u s  problem is t h a t  of  t i n e  s p e n t  du r inz  the  

t r a i n i n g  s e s s i o n  wi th  t h e  exycrirnental s u b j e c t s  as comnared t o  

t h e  lack o f  t i n e  sycn t  with the  con t ro l  sc1:jects. Was it the 

t i l i e  spent  with the  cxpcri!.;cntal s u b j e c t s  r a t h e r  than c o n t e n t  of  

t r a i n i n g  s e s s i o n  o r  j ~ e r s o n a l i  ty of  t h e  expe r inen te r  which mzde 

t h e  pos t -  t r a i n i n g  c l i  f f e r cnce  i n  s c o r e s ?  The most l i k e l y  answer 

i n  sunpor t  o f  t h e  t r a i n i n g  being t h e  e f f e c t i v e  f a c t o r  i s  t h a t  t h e  

content  o f  t h e  t r a i n i n 2  techniques used was both q u i t e  s p e c i f i c  

and complex. That  i s ,  the  techniques  were designed t o  convey 

p a r t i c u l a r  inforniat ion,  and they  had been r e f i n e d  and condensed 

from the  much l e n g t h i e r  p i l o t  p r o j e c t s  t o  such an e x t e n t  t h a t ,  i n  

o r d e r  t o  conta in  t h e  d e s i r e d  information,  t h e i r  cons t ruc t ion  had 

t o  b e  h igh ly  co1:)plex. I t  is  argued t h a t  anything l e s s  than what 

was p re sen ted  would n o t  have e f f e c t e d  t h e  r e s u l t s  ob ta ined .  

Furthermore, two hypotheses were confirmed and one was 

p a r t i a l l y  confirmed . Had t h e  t ime and experimenter  v a r i  ab l e s  

been e f f c c t i v c ,  one would have expected a l l  f o u r  hypotheses t o  



As ncnt imcc!  i n  c h m t c r  \', coeffi cients For t h e  r a t e r s  I 

r e l i t i b i l i t y  were workcd o u t .  These m r c  q u i t e  h i s h ,  2nd 

chap tc r  V I  t h e  e x t e n t  of  t h i s  a[gri?enent between r a t e r s 1  sco res  

was r e l i e d  unon t o  confirm the  t h i r d  arid fou r th  hypotheses.  

I n  a d d i t i o n ,  A- tes t s ,  t e s t i n g  t h e  e x t e n t  o f  agreement 

between r r r t e r s '  and e x p o ~ i m c n t e r ~ s  s c o r e s ,  were worked m!t. 

A s  n~cnt ioned i n  c h r r ~ t c r  V, these s!io~ccl t h a t  t h e r e  was no d i f  f - 
erence on the  a c t u a l i z e d  dimension, and t h a t  t h e r e  was no agrcc-  

mcn t on the  t r a n s a c t i o n a l  dinension.  

The r e s u l t s  of  t h e  A- tes t s  r a i s e s  t h e  ques t ion  of whether 

t h e  s u b j e c t i v e  o r  t h e  o b j e c t i v e  r e s u l t s  a r e  t h e  more r e l i a b l e .  

Considering t h a t  t he  two types o f  assessment were based on d i f f -  

e r e n t  t h ings - - the  exper imenter ' s  on d i r e c t  observa t ion  of  t h e  

s u b j e c t  dur ing  the  p i c t u r e  co lo r ing  t a s k ,  t h e  r a t e r s  ' on t h e  

t r a n s  c r ibcd  answers t o  pos t - t a s k  ques t ions  --i t i s  perhaps n o t  

s u r p r i s i n g  t h a t  only agreemen t on one dimension occurred.  I t  

might i n  f a c t  b e  s u r p r i s i n g  t h a t  agreement d i d  occur  a t  a l l .  

Ilowever, s i n c e  t h e  same concepts ( i  . e . ,  those  o f  a c t u a l i z e d  and 

t r a n s a c t i o n a l  c o l o r  percept ion)  formed the  c r i t e r i a  f o r  both 

t h e  r a t e r s  l and t h e  exper imenter ' s  assessments ,  it might be 



cx;'cct^d t h n i  CL: lc;!>: 50zc ::::rt:c~wnt ~coulct mnnlfest i t s e l f .  

In  dec id ing  t o  r e l y  more on the  r a r e r s l  assessmcnts than oil 

t h e  e x p c r i ~ i e n t c r ' s ,  s e v e r a l  n o i n t s  were considered.  The r a t e r s '  

asscssnlcnt was t h e  ::ore o b j e c t i v e  of  the  t ~ o  due t o  i t s  more 

c l c t ~ i l c d  n ,  ",ii2 ( i . c . ,  f o u r  f a c e t s  of csch dir.c.:sicn \ : e x  2-scssed 

on the  seinmtic  d i f l ; e r c n t i a l  s c a l e ) ,  f o u r  r z t c r s  Iserc used as  

comyarcci t o  only onc expcrimentrr ,  t h e r e  wzis s u b s t a n t i a l  agreenent  

between the  r a t c r s ,  and t h e  experinicnter might have had d i f f i c u l t -  

i e s  i n  avoiding a b i a s  to\<ard ob ta in ing  'good' r e s u l t s  whereas 

the  r a t e r s  were n o t  w a r e  o f  which subjec t ;  were experimental  o r  

con t ro l  subjects, o r  which r e s u l t s  ricrc pre o r  pos t - t r a in i l l g  

r e s u l t s .  

'I%e A- tes t s  which w r e  c n r r i c d  o u t  with t h e  prc  and p o s t -  

t r a i n i n g  ac tua l izc , !  s cores  seem t o  lend s p e c i a l  c r e d i b i l i t y  t o  

t h c  t h i r d  hypothes is .  Po in t  no  4 (numbers r e f e r  t o  those used 

i n  r e p o r t i n g  r e s u l t s  i n  chap te r  V I )  i s  supported by p o i n t  no 2,  

and t o g e t h e r  wi th  p o i n t s  3 and 5 form a reasonable  b a s i s  f o r  

t h e  acceptance o f  t h e  hypothes is .  The s l i g h t l y  i nconc lus ive  

evidence fu rn i shed  by p o i n t  no. 6 does n o t  scem t o  ou?m?igh 

t he  suppor t ing  cvidencc of  p o i n t s  2 t o  5.  

S ince  the  r a t e r s '  and the  exper imcntcr ' s  a s s c s s ~ e n t s  o f  

t r a n s a c t i o n a l  c o l o r  pcrccpt ion  a ~ r e c d ,  t h i s  i s  i n t e r p r e t e d  t o  

i n d i c a t c  NI even s t r o n g c r  suppor t  f o r  t hc  fou r th  hypothes is  

them i f  only t h e  r a t e r s '  asscssmcnts had resul tccl  i n  t hese  



Alt!~ough i t  was n o t  tllc nunlose o f  t h e  expcr incnt  t o  v a l i -  

d a t e  the I C S  tc5t, tI1c q.lcs"ccn s t i l l  1 . ~ ~ i 2 i ~ j  3s t o  w h e t h e r  t he  

ICS t e s t  r e a l l y  neas:n-cs what i t  p ro fe s ses  t o  measure, and with 

what dccrcc  of  confidence one can cxpcc t  t h e  same r e s u l t s  on 

subsccjuent t e s t i n g .  I 'Jithout d a t a ,  t h i s  problem a t  b c s t  makes 

t h e  r e s u l t s  obtained t e n t a t i v e .  Exyxilnents  could be  cons t ruc ted  

w.?ich conpan s p e c i f i c  p u t s  such as nc tuz l i zcd  c o l o r  pcrcepti  on 

o f  t h e  ICS t c s t  t o  e s t ab l i shed  t e s t s  such as t h e  Shostrom Invtsn- 

t o r y  (Sliostrom, 1964) although t h e  l a t t e r  r e a l l y  is a pc r sona l -  

i t y  t e s t  and t h e  med in  sncci fi r i p  ! c h i &  &zi -ac ter i~es  tho  ILb 

t e s t  would be lnc!iing. A s  f a r  a s  t h e  o t h e r  dimensions of  i n t e -  

g r a t e d  c o l o r  s e n s i t i v i t y  a r c  concerned, t h c r e  do n o t  seem t o  be 

any t e s t s  which a r e  d i r e c t l y  comparable. Much more t h c o r e t i  - 
c a l  groundwork would a l s o  be r equ i r ed  be fo re  such comparisons 

could be made. The s implcs t  and nerhaps t h e  most r e l i a l ~ l e  way 

o f  a s s e s s i n g  t h c  ICS t c s t  would b e  t o  assess t he  r e s u l t s  i n  r e a l  

l i f e  s i t u a t i o n s .  In  chapter  I i t  was nlcntioned t h a t  some i n d i -  

v idua l s  seem t o  be  more co lo r  conscious than o t h e r s ,  and t h a t  

a r t i s t s  i n  p a r t i c u l a r  were good cxrmples o f  t h i s  type of i n d i -  

v i d u a l .  A s tudy  which f o r  i n s t a n c e  compares the ICS r e s u l t s  t o  

a c t u a l  day- to-day performance of  a r t i s t s  may provide t h e  nlost 



n i f i c t l n t  r e s u l t s  i n  some cases .  Th i s  mn). i n  p a r t i c u l a r  be  t r u e  

i n  the  case of personal  c o l o r  pcrccpi ion  s i n c e  t h e  occurrcnctx o f  

t h e  type o f  c r c a t i v c  s u b j e c t  i n  ques t ion  may indeed bc very  r a r e .  

l i h i l e  coniluct in_r  t h e  p i l o t  p r o j e c t s  i n  c o l o r  s emi  t i v i t y  t r r r in-  

in);, t h e  w r i t e r  ?lad con tac t  w j t h  approxil?tltclp 500 individirnls  

and, a s  3 rou;h estiv::tc,  pcrl:::~ps only lC\ o r  15 o f  thcsc a?pcslrccl 

t o  d i s p l a y  any s o r t  o f  c r e a t j v e  a t t i t u d e  a s  a  r e s u l t  of t he  t r : ~ i n -  

i n .  T h i s  mkr.: t r i p  D.!:F!?~Z' cf if idii : idtlais who could b e  expcctcd 

t o  he ighten  t h e i r  personal c o l o r  ~ e r c e p t i o n  l e s s  than 3%. Since 

t h e  l a r g e s t  s t a t i s t i c n l  sample used i n  the p r e s e n t  s tudy  was 10, 

i t  seems h i ~ h l y  u n l i  kc ly  t h a t  even one s u b j e c t  should e x h i b i t  t h i s  

unusual change. The ICS t e s t ,  then ,  was sea rch ing  f o r  t h e  un- 

u sua l ,  and i n  many cascs  f a i l e l '  t o  f i n d  i t .  Even i f  onc such 

s u b j e c t  had been found--and t h e r e  i s  sonc ques t ion  of  whether 

s u b j e c t  E 4  was such a person s i n c e  she  scored  c o n s i s t e n t l y  

h ighe r  on the  p o s t - t r a i n i n g  personal  dimension on a l l  f o u r  t a s k s  

(176 t o  327,  152 t o  227,  102 t o  174 and 132 t o  281)--his  pos i -  

t i v e  s c o r e  would have been l o s t  i n  t he  s t a t i s t i c a l  a n a l y s i s .  

Much l a r g c r  sa, . iples would t h c r e f o r c  be  needed t o  d e t e c t  t hese  



The p r e s e n t  s tudy  endeavored t o  tahe  a s m n l l  p a r t  o f  r e a l i t y  

and t o  exp lo re  i t  a s  widely anti thoro t~phly  a s  p o s s i b l e .  A myriad 

of questions and puzz les  have been generated a s  a r c s u l  t of  t h e  

rclatLvcSy fc:.; i n i t i d  qticstiorlc posed, and i n  sonc way l c s s  

s c c m  t o  be know about: i n t e n r z t e d  c o l o r  sensitivity no!:: than a t  

t h e  o u t s e t .  Iiowevcr, i t  i s  probably i n  t he  n a t u r e  o f  any i n v e s t i -  

p a t i o n  i n  3 ncu  a r m  !!>2t PCX ? ~ ~ ~ t i ~ ; i s  n rc  crea ted  t i lm  a r e  

answcrcd, mrl t h a t  t h e  fc;: msrtlcrs which do emerge only  appear  s o  

much l c s s  s u b s t a n t i a l  i n  con~pnrison t o  what t h e  s tudy  shows it is 

p o s s i b l e  t o  know. 
I 

The r e s u l t s  were encouraging and indccd surpassed  t h e  expec- 

t a t i ons  of t h e  experimenter .  Two hypothcscs were confirmed, one 

was p a r t i a l l y  confirmed, and ano the r  was r e j e c t e d .  I lowver,  t h e  

exp lo ra t ion  o f  even the  rc j ec t cd  hypothes is  provided s o  much i n -  

s i g h t  i n t o  the  t o p i c  a t  hand--perhaps even more than  t h e  accented 

ones - - tha t  i t s  formulat ion v~as we11 w o r t h ~ h i l c ,  

One o f  t h e  important  outcomes of t he  s tudy  was t h a t  c o l o r  

s e n s i t i v i t y  can b e  heightened by d e l i b e r a t e  t r a i n i n g .  The pros- + 



pccl'ir; t' is a r fc lds  f o r  t c acn lng  sceci end le s s .  C c r t ~ i n l y  i t  \:o~rld 

sccn t o  bc t hc  case th:tt the  t c a c h i ~ i ~  o f  co lo r  s e n s i t i v i t y  is of  

g r c n t c r  relevanc:. t o  t h e  tdi~c:ltic,- of n peryon than rr:cly of t he  

tilahe-vork a c t i v i t i e s  w i i  ich nox prccJo:~lnate i n  many 'art' c lns scs  . 

Perhiqss  The s in r l c  most inyort:a!:t feet lcnzned from t h e  

s tudy  1 ~ 3 s  t h a t  thc concc'pt OF i n t e r r a t e d  c o l o r  s e n s i t i v i t y  does 

indeed exist, and t h a t  i t  i c  p o s s i b l e  t o  i n v e s t i p n t e  it and l e a n  

more about  i t .  Soth ing  i n  the r e s u l t s  lcads t o  t h e  conclusion 

t h a t  the conccpt should be s' ,=r?.loned. On t h e  con t r a ry ,  every i n -  

d i c a t i o n  i s  t h a t  the  fu r t l i c r  s tudy  of  i t  w i l l  produce va luablc  

ins  i ; ; h t s  i n t o  hn;:' man pc rce ivcs  of :\lid responds t o  his c o l o r  en- 

v i ronncnt ,  t h a t  some l eve l  of  understanding o f  t h i s  t r a n s a c t i o n  

wi 11 ernergc, and t h a t  nzn evcntua l l y ,  as a resil l  t, mq. !>ccc:nc 

l e s s  a v ic t im and norc a c r e a t o r  o f  t h e  c o l o r  environment he  

r e a l l y  d e s i r e s .  



Angyal, A. ttAes the  t i c  Experiences". J .  Em. Psych.,  2 ,  1962. - 

B a r r e t t ,  \v'. I r r a t i  n n z l  x!~n.  Garden C i t y ,  X c t ~  York, Doubled:iy 
E Company, Inc . ,  1 9 5 c  

Bindrim, P .  " F a c i l i t a t i n g  Peak Experiencestf .  Ways o f  Grovth. 
ed. Herber t  O t to  and John Ffann, New York, Pocket ~ o o k s ,  
1968. 

Bugental,  J .  F .T. and Tannenbaum, R.  t t S e n t b i t i v i t y  T ra in ing  and 
Being Motivation". J . Hum. PSY ch . . 1. 1963. 

Del:ey, John. 
1934. 

A r t  as  Experience. New York, G.P. Putnxm's Sons, 

Dewey, John. 
Library,  

Human Kature and Conduct. New Yorl; , The Modern - - 
1957. 

Dorival ,  B .  - Paul  ~ e z a n n e .  t r a n s .  H . 1 I . A .  Thackthvxite ,  Lcndcr,, 
1948. 

Farnswortl: , Dean. "The Farnsvorth-Blunsell 100-Hue and Dichoto- 
mous Tes t s  f o r  Color  Vision", J .  o p t .  Soc. h e r . ,  - 33, 1943. 

Farnsworth, The Farnsworth-Munsell 100-Hue T e s t  Planual. Munsell 
Color  Co., Baltimore, Maryland, 1957. 

Gardner, Helen. A r t  Throup;h the  Ages. New York, Harcourt ,  Brace 
and Company, 1959. 

Gibson, J.J. "The Concept o f  t h e  Stin,l lus i n  Psychology". 
Readings i n  Human ~ k a r n i n ~ ,  ed. L e s t e r  D. crow and Al ice  Crow, 
New York, David McKay Company, Inc., 1963. 

IIanes, R .FI. and Rhoades, M.V. Y o l o r  I d e n t i f i c a t i o n  as  a Function 
of Extended Prac t ice" .  J .  o p t .  Soc. Amer., - 49, 1959. 

tluxley, Aldous . tfEducation on the  Nonverbal Level t f .  The I-Ieal thy 
Pe r sona l i t y ,  ed. Hung-Ftin Chiang and A.JI. Maslow, New York, 
Van Nos t r and  Reinhold, 1969. 



b h n ,  T h o x ~  S.  The  5trt1tt::rc of S c i e n t i f i c  Revolut ions.  - - - - - - - - - ----- - - 
Chicagc, Chicap,o Un ivcs s i t y  I'ress, 19t12. 

Lakowski, R .  Aze and Co lo l~ r  Vision.  Unpublished Ph .D. Thes is ,  ---- -- - 
Edinburgh Uni'i . r s l t y ,  1904.  

Lakows!:i, R.  "Test ing o f  Colour Vision i n  P rospec t ive  P r i n t e r s  ' 
Apprent ices  and the  P rob lem t h i s  P rc sen t s  i n  Se lec t ion" .  
B r i t .  Plrysiol.  Ont., 2 2 ,  1965. -- - 

Lakowski, R .  "Theory and P r a c t i c e  o f  C'iilour Vision Tes t ing :  A 
Review". Brit. J .  i n d u s t r .  bled., , 2 6 ,  1969. - 

Lcibni z ,  G . w .  P. von. Leibni z S e l e c t i o n s .  ed. P h i l i p  P. Wiener, -- 
New York, Charles  S c r i b n c r t s  Sons, 1951. 

Lewis, Howard R.  and S t r c i t % l d ,  f i a ro ld  S. Growth Games. Bantam 
Books, 1970. 

L e p a r i e ,  J .  and S k i r a ,  A .  T h e  T:!stc o f  Qur  Time, I n p r e s s i o ~ i s m ,  
Vols. I 2nd 11. t r a n s .  3 .  ~r;,..iGk, New York, S k i r a ,  1955y- 

LUscher, PI. Lttschcs T e s t .  Basel (Schweiz) , Tes t -Ver lag ,  1969. 

LUsc?~er, M. The Ltlscher Color Tes t .  t r a n s .  and ed.  Ian S c o t t ,  -.. -. -- - 
Eew York, PocKet Boohs , lG71. 

McGuigan, F.  J .  Experimental F~ycho lo~gy .  New J e r s e y ,  P r e n t i c s -  - 
H a l l ,  Inc . ,  1968. 

Maslow, Abraham 1-1. Toward a Fsycholo,yy of Being. New York, Van 
Nos t r ~ n d ,  1962. 

Flaslow, Abraham H. The Psychology of Science.  New York, Harper 
E Row, 1966. 

Merleau-Ponti ,  Maurice. "Eye and blind". The Primacy of Percept ion ,  
t r a n s .  Car l e t o n  Dal le ry ,  Northwestern Un ive r s i t y  Press ,  1964. 

Munsell, A.H. Book o f  Color;  Vo?. I ,  Neighboring Ifues Ed i t i on .  
Baltimore, Munscll Color Co., 1950. 

Nickerson, Dorothy and Granv i l l e ,  Walter  C .  '!Hue S e n s i b i l i t y  t o  
Dominant Wave-Length Change and t h e  Re la t ion  Between Sa tura-  
t i o n  and Color imcfr ic  Purl ty". J. o p t .  Soc. h e r . ,  30, 1940. - 



N o m ~ r . ,  R.D.  a d  S c o t t ,  :;'.A. ' 'Color a i d  Affect: A Review 2nd 
Sesnantic Evaluation". J. Gcn. Psych.,  46, - 

Ouseley, S.G.J. Colour h d i t a t i o n s .  London, L.N. Fowler E Co. 
Ltd., 1949. 

P i age t ,  J, m d  ZnEiclder, B.  The Growth o f  L o c i c ~ l  Thinkinr?  from --- -- .- 
Chi 1dl:o:;d t o  Adolescence. hew 'r'ork. Baslc ilooks. N S b .  

Pickford ,  K.W. Indivi  dug1 Dj f f c r e n x s  i n  C o l c w  l ' ision. London, .. - 
Routledge and Gegan, 1951. 

P i t t ,  F.H .G.  "Charac ter i s  t i c s  of  Dichromatic Vision". Ned. Rcs . 
C o n .  s;- :. Rep. Ser . ,  No.200, 1935. --- 

Poincare,  11. Scicnc-  and ?fethod. t r a n s .  F ranc i s  Elaitland, New -- 
York, Dover, 15, ... 

Renoir,  J e a .  "Renoir" . Look, Novc:.-her, 1962. - 
Schachte l ,  E rncs t  C. 

1959. 
New York, B a s i c  Books, Inc . ,  

Sch i ldc r ,  Paul.  The Inav,e and Appe;:rnnce OF t h ?  Humm Body. New --- - 
York, I n t e r n a t i o n a l  U n i v e r s i t i e s  Press ,  I r ~ z . ,  1955. 

Shostrom, Eve re t t  L. hian, the  Manipulator.  New York, Bantam .- 
Books, 1968. 

Shostrom, E v e r e t t  L. Personal  O r i e n t a t i o n  Inventory.  San Diego, 
Educat iona l  and I n d u s t r i a l  Tes t ing  Se rv i ce ,  1964. 

Torrsmce, Paul E.  Torrance Tes t s  of  Crea t ive  Thinking A b i l i t y .  
Pr ince ton ,  Personnel Press, 1966. 

Toulmin, Stephen E . Fores ight  and Understandinn; An Enquiry 
I n t o  t h e  A i m s  o f  Science.  Uloonington, ~ n d I > a  Univers i ty  
Press ,  1961. 

Valent ine ,  C.W. The Experimental Psychology o f  Beauty. London, 
Methuen, 1962. 

Vick, Miles A. and Rhyne, J a n i e .  "Psychological  Growth and t h e  
Use of A r t  I \ la ter ia ls :  Small Group Experimcnts wi th  Adults1'. 
J. llum. Psych. , - 7 ,  1967. 



Wright, W. D. The Xe,?surernent of Col ou r .  London, V3:; Xos t r a n d  -- 
Reinhold,  196:). 

T h o q s o n ,  Pau l .  ):ah? b. [Copies deposi tnd with The R n t i o n n l  --- - -*- - 
F i l m  Board o f  Ca:xda, Ottzwa] , 1972. 





PRE AND POST-TRAINING IRDIVIDLJATIONS 
EXPERIFXNTAL X?JD CO?:TIiOL 

SMIPLE SCORES 

Pre-Tr?.lning Pos t-Training 
Individuations Individuations 

Sub j ece  Ob ject/Ferson Event Ob ject/Person Event 

E 1 
E2 
E3 
E4 
E5 
E 6  
E7 
E8 
E 9  
E 10 
Ell 

. El2 
E l 3  
El4 
El5 



P R E  AND POST-TRAJNING 
PERSOSAL COLOR PElI('EPTX0N SCr2i:ES - 

EXPERIXENTAL AND COXTROL SIi:-iI?LE 

Subject  



PRE AYD P O S T - T R A I N I K G  
AC'TIJALIZI: A h 9  TRANSACTlONAL 

COLOR F'IZRCEPTIC?! 
S U R J E C T I V E  KYV OB,iT:CI'IVE SCORES 

Sub jec t ive  Objec t ive  
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PRE N!D POST-TRAINXP~G 
UTILIZi.TION SCORES 
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-APPENDIX B 

CO LORI?~ETRI C DATA FOR 

FA~~SIVOK'III-FNNSELL 100 -1IUE A?!D 

ICS TEST 



Position of 85 100-IIuc test colors on a perspective 
projection of the C.I.E. diagram. 

[After Dean Farnsworth, The Farnsworth-7' ?sell - 
100-Ilue Tcs t, Baltimore, t4unsell Color L. ,qmny, 
Inc , ,  1 g ~ V  



TABLE B 1  

RAND()M ORDER USED I N  
PRESE;dTATION OF 

100-IIUE TEST 

----- - -- - --- 
_I_-_ - - I - - -  - -. -- -.  -- 

Case 1 

12 17 1 3  9 21 15 4 18 8 20 G 3 1 85 10 5 7 19 11 1 4  2 16 

Case 2 

33 41 36 32 34 40 27 24  28 38 25 22 39 23  35 31 26 29 37 42 30 

Case 3 

62 48 54 56 61 46 59 55 49 47 50 63 5 8  52 44 53 57 45 60 51  43 

Case 4 

80 66 72 84 77 81 65 69 64 71 67 73 83 74 68  75 70 82 79 76 78 

-- -- 



COLOR11 liiTRIC DATA FOR FELT >ll\RKERq 

-- . .- -- --- 
F e l t  Corresp . 

Marker 100-IIuc biunsel l b l f  g . 14;rkcr 
No. Cap KO. Notation x * Y * Ro.** 

- - - - --- - - 

*'From: Newhall, S.M. "Final Report of the O.S.A. Subcommittee on 
the  Spacing of t h e  Munsell Colorsu.  J. op t .  Soc. Aver., 33,  .- - 
1943, p.385. 

** blarkers prefixed with ' A '  a r e  manufactured by Le t rase t  Canada 
Ltd. The rest are  made by Ebcrhard-Faber Canada Ltd. 



D i s t r i b u t i o n  of  85 100-Hue t e s t  caps and 29 f e l t  markers on t h e  
C. I .E. ch ro rz i t i c i t y  diagmm. Reference s t anda rd  l C 1  is  i n d i c a t e d ,  
and l i n e s  r a d i a t i n g  from ' C 1  through markers show g r a p h i c a l l y  t h e  
100-11ue caps which most cloy l y  match i n d i v i d u a l  markers on t h e  
hue dinens  ion .  

Regular numbers i n d i c a t e  f e l t  markers.  
Underlined numbers i n d i c a t e  100-IIue t e s  t caps. 



INDIVIDUATING THROUGH COLOR 
Picture f o r  'Oranges coloring task.  



INDIVIDUATING TIIROUGfI COLOR 
Picture for 'Chi ldren color ing  task. 



INDIVIDUATING THROUGII COLOR 
Picture f o r  'Landscape' co lo r ing  t a sk .  



INDIVIDUATING TI!ROUG11 COLOR 
Picture f o r  'Drmal  coloring t ask .  


