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ABSTRACT

The primary purposé of the present study was to develop
and explore the concept of integrated color sensitivity. This
was initially taken to mean the extent to which an individual's
physiological color sensitivity is integrated, i.e., into his
conceptual framework or worldview. Several steps were involved
in this investigation.

First, four dimensions of the concept were operationally
defined. These dimensions were (1) individuation, meaning the
extent to which objects, persoﬁs and events were discriminated
between by means of color; (2) personal color perception, which
indicated how much the individual's color perception was idio-

syncratic rather than culturally oriented; (3) actualized color

e

perception, which was an indication of the individual's openness
or actualization when faced with color perception tasks; and (4)
transactional color perception, which meant the extent to which
the individual was affected by a color perception situation.

The explication of the concept of integrated color senéitivity
in terms of these four dimensions involved the examination of
ordinary life situations as well as more abstract considerations.

Secondly, a condensed color sensitivity training course--

involving activities such as meditation with color as the focus,
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color perception 'games' using various colored papers, film
and slide viewing, and discussion--was patterned on the methods
and casual findings of ; number of pilot studies conducted by
the writer. This short course was subsequently used to test
the general thesis that integrated color sensitivity can be
heightened.

Thirdly, a color discrimination te;t--the Farnsworth-
Munsell iOO—Hue Test--was administered in order to test to
what extent integrated color sensitivity was a function of
physiological color vision ability.

Fourthly, a test was designed to measure integrated color
sensitivity, both before and after the short sensitivity
training course, on the four dimensions mentioned. This test
was made up of four black and white pictures which were to be
colored, and two questions involving the subject's perception
of the coloring task.

The testing and training involved a total of 26 subjects,
and the entire experiment--consisting of pre-training testing,
color sensitivity training, and post-training testing--took
place over a three day period. One group of fifteen subjects
participated in all three stages of the experiment while
another 11 subjects only participated in the pre and post-training
testing.

The results were unexpected and highly pleasing considering



the novelty of the concept under investigation and the untried
nature of the methods used in assessing performance, A major
aim of the training was.to heighten performances on the four
dimensions of integrated color sensitivity. The hypotheses
dealing with actualized and transactional color perception were
confirmed, the one dealing with individuation was partially
confirmed, while the hypothesis dealing with personal color
perceptibn was rejected, It was furthermore found that an
individual's physiologicai color vision profile does not seem
to give any indication of how he will perform on the integrated
color sensitivity test.

It was concluded that the investigation had amply justified
the postulation of the concept of integrated color sensitivity,
that it had contributed much info;mation about the concept, and
that further studies in this direction should result in valuable

insights into man's dealings with his color environment.
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CHAPTER 1

" INTRODUCTION

This thesis attempts to investigate, on as wide a front as
possible within the present format, one particular aspect of
the interaction between man and his color environment. The par-
ticular éspect is cast in terms of the individual's ability to
increase his sensitivity to color stimuli, and the particular
ability in question is termed 'integrated color senéitivity'.

Whereas a full account of the concept of integrated color
sensitivity is presented in chapter II, it can briefly be des-
cribed here as the emphasis the individual places on color ra-
ther than on other dimensions of reality.

It is generally recognized that some individuals are
better attuned to or have a greater affinity to colors than
others. In choice situations, these individuals will focus
their attention more readily on the dimension of color than on
other dimensions making up the visual, or indeed the total ex-
periential situation. They somehow feel more comfortable deal-

ing with the environment in terms of color than in other terms,

..
™

and they seem to be more aware of their color surroundings than
other individuals.

Artists, for instahce, are often spoken of in terms of



their color sense, being called 'colorists' if the main empha-
sis in their work is on color. Other ﬁictorial artists who per-
haps are less attuned to color may place a greater emphasis on
form or line or any of the other so-called elements of design,
Thus, one form of painting is termed 'chairoscuro' since it
mainly deals with the element of value (i.e., lights and darks),
and the major difference in emphasis between the chairoscuro and
the colorist painter is what here is called integrated color
sensitivity.

Non-artists are also often spoken of in terms of their
facility with color. We say, for instance, that a person who
pays special attention to color.in the selection of, say,

"household or personal articles is 'color conscious', and we are
all familiar with the person who 'would never be caught dead'
with this or that color dress or shirt on. It is often said that
women in our society are more color conscious than men, that be-
cause women often select colors for the home and in many cases
attentively follow the changing fashion trends in color (a pre-
occupation which men, fortunately, have been getting involved in
lately too), they must be more sensitive to color. Although it
is true that a greater percentage of males are color deficient or
color blind than females (Pickford, 1951), it need not be true
that the present type of integrated color semsitivity necessarily

follows the same pattern. Furthermore, a behavior which indi-



cates an interest in color along the lines described, need also
not indicate a high level of integrated color sensitivity.

There is no reason to bélieQe that to express oneself in bright
and attractive (i.e., attention-getting) colors is indicative of
a more highly developed integrated color sensitivity than to
suppose that to express oneself in dull colors (e.g., in dress,
etc.) indicates an insensitivity to colérs. In fact, the latter
may be aS much an expression of awareness of colors as the
former,

Precisely what the difference is between a color conscious
person and an artist of the colorist inclination is difficult to
determine, It may be one of degree of practical experience with
colors as Gardner (1959) suggests: 'The exploration of color...
can only be experienced, or really understood, by intense prac-
tice and experimentation." (p. 13) Gardner, however, does not
specify what she means by practice and experimentation. Pre-
sumably, tasks such as mixing colors and applying them to paint-
ings are some of the means she has in mind. But it is certainly
the case that non-artists also experiment in this way, with
their clothing, their home decorating, and so on. The degree
of understanding (or sensitivity) therefore does not seem to be
related to any one particular method of e;coumtering color.

There is in addition more to the 'exploration of color'

than she indicates. The process she describes may lead to what



might be called célor sensitivity if by that one simply means
that the individual has acquired an ability to pick the 'right' or
appropriate color for a barticular situation. The parallel ex-
pression to this in music is 'musicianship'. However, the con-
cept presently under investigation goes much beyond that insofar
as it involves color sensitivity which is integrated. That is,
integrated color sensitivity refers to the extent to which the
individuél's col§r perception of the world has become a part of
himself, is a cogent expreésion of his self and, to some extent,
of whether he is aware of this coherence, or lack of it, between
his self-expression and his color perceptioh.

The present sense of 'sensitivity' differs in some respects
from that employed in the contemporary context of 'sensitivity
training' and 'sensory awakening training', for example. The
former refers to a concept which, in the bresent writer's
opinion, has existed for a long time--although perhaps not very
explicitly or concisely stated--and which seemingly has not so
far been subjected to any sort of systematic investigation. The
latter concept is related to a more recent development in the
field of human interaction, typified in terms of its goals as
"a social vehicle for helping individuals increase their effec-
tiveness in self-fulfillment and in relating to others."
(Bugental and Tannenbaum, 1963, p. 85) The present endeavor

is much less ambitious in the sense that only a small aspect



of a person's behavior is being investigated, but perhaps more
ambitious in the sense that a highly sfecific part of the indi-
vidual's behavior is being developed, and in the sense that a
high degree of precisioﬁ is embodied in the specification of
the stimulus responsible for that particular aspect of person-
al growth.

The concept of integrated color sensitivity is not covered
directly'in the literature. 'Color sensitivity' is extensively
dealt with by experimental psychology (an article by Norman and
Scott, 1952, gives an excellent overview of the field as seen
from different viewpoints) and, from the opposite direction as
it were, the closest one can gef to a coverage of how personal
growth results from particular stimuli or 'facilitators' (which
as was mentioned remain largely unspecified), is exemplified by
Vick and Rhyne's (1967) studies into psychological growth and
the use of art materials. But no studies so far appear to
have focussed on the personal growth phenomenon in terms of
integration of particular, specifiable physical stimuli.

As might be expected in an undertaking of this nature,
many problems emerge as the investigation progresses. The
solving, or at 1east the discussion, of these problems, it is
felt, adds a degree of depth to the investigation. At the same
time it is recognized that some basic problems still remain to

be sorted out. The particularity of these problems is dis-



cussed briefly in the concluding part of the thesis. In the
meantime, confidence to proceed with the present inquiry is
drawn from the writer's'general curiosity about these matters
as well as from Maslow's (1966) convictions about investigat-

ing the so-called 'un-investigable':

I got into real trouble only when I started asking new
questions for the researcher, questions which I couldn't
handle well, questions about imprecise, undefined, un-
manageable problems., I discovered then that many scient-
ists disdain what they cannot cope with, what they cannot
do well. I remember counterattacking in my irritation
with an aphorism I coined for the occasion: '"What isn't
worth doing, isn't worth doing well." Now I think I
could add: 'What needs doing, is worth doing even though
not very well." (p. 14)

It is presently hypothesized'fhat certain group training
techniques, which are described in detail in chapter V, can
facilitate the heightening of an individual's integrated color
sensitivity.

To investigate this, the following strategy has been

adopted:

1. An operational concept of integrated color sensitivity
is explicated (cf. chapter II).

2. A number of pilot projects embodying a variety of train-

ing techniques have been conducted. The details of these



are described in chapter III.

3. Based on the informal findings of these pilot projects,
a specific set of techniques are used in a one session
integrated color sensitivity training course.

4. A two part test has been adopted for the assessment of
the extent of the individual's integrated color sensi-
tivity (cf. chapter V). The first part consists of a
sfandard psychophysical color vision test, and the
second of a test especially designed for the present
purpose. Both parts of the test are administered

before and after the training session.




CHAPTER II
INTEGRATED COLOR SENSITIVITY

The procedure employed in the explication of integrated
color sensitivity is based, first, on the premise that the indi-
vidual has certain physiological capacities for responding to
color, This particular type of sensitivity is generally anal-
yzed in psychophysical terms, and it is dealt with here in
section II.

Secondly, it is assumed that not all individuals utilize
their physiological color sensifivity in the same way or to the
same extent. It is assumed that responding to color, at least
in the case of humans, is more than an unknowing response, and
that it is possible to characterize the degree and quality of
this aware activity. Thus, the concept presently under scru-
tiny is termed integrated color sensitivity since the focus of
its investigation is on the extent to which the individual's
physiological color sensitivity is 'integrated', i.e., on the
extent to which it has become an integral part of that individ-
ual's behavior, worldview, conceptual framework, etc.

The internal structure of integrated color sensitivity as
well as the relationship between it and other types of color

sensitivity is examined in sections I and II respectively.
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I INTRA-STRUCTURE

Introduction

There’are four distinct dimensions of integrated color
sensitivity which, it is argued, minimally must be included in
an analysis of the concept. These are derivatives of two gen-
eral aspects of the concept which seem ;6 characterize its
essential attributes. The two general aspécts-—'color as
priority' and 'creative aspect of color perception'--will be
discussed first, and then the explication of the four dimen-

sions of the concept will follow. Finally, a brief summary will

pull together the operational concept of integrated color sensi-

tivity in the form of a set of definitionms.

The fact that integrated color sensitivity here is analyzed
in terms of four dimensions is arbitrary to the extent that a
number of them might in some instances overlap, and in the sense
that other researchers might wish to add different--and to them
perhaps more important--facets of the concept. It is however
a well known fact that concepts developed in this manner fully
explicate, although they may not exhaust, what they originally
set out to characterize, i.e., the pre-analytic concept. Torr-
ance's (1966) operational concept of creativity, for instance, is
a good example of a concept of this nature. One may raise any
number of objections to his interpretation of this concept, yet

by definition his explicated concept characterizes fully the pre-
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analytic concept he sets out to explicate. Inadequacies of

the explicated concept (e.g., that it perhaps is not realistic
enough) cannot be soughf in the lack of characterization of the
original concept but rather in the lack of correspondence be-
tween individual parts (i.e., in inconsistencies) within the two
levels of the concept.

If these inconsistencies persist it may simply mean that
the explicated concept is not definitive. Presumably here even
the present investigationi-including the series of experiments
reported on later--will contribute information which will make
a revision of the concept desirable. However, this is as it
should be with an original explication of a concept. Only
through a deliberate trial and error method can it be refined
into a concept which strikes the happy balance of being analytic
enough to be of practical use in further research and synthetic
enough to encompass as much as possible of its everyday‘meaning.

By 'analytic enough to be of practical use' is here speci-
fically meant that the developed concept should be clear and dis-
tinct to such an extent that its four dimensions can be specifi-
cally and individually dealt with in the training techniques
and evaluation instruments described later (cf. chapters III and
V respectively).

Figure 1 gives an indication of the stages of analysis

leading to the construction of the four dimensions of inte-
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COLOR AS PRIORITY

The extent to which color plays a major role in the
individual's activity of conceptua1121ng and expressing
his view of the world.

CREATIVE ASPECT OF COLOR PERCEPTION

The extent to which the individual creates his personal
view of the world through color.

Individuating through color

Personal color perception

Actualized color perception

HW N

Transactional color perception

FIGURE 1 Stages of explication of integrated color
sensitivity showing two general aspects of the
concept and the four derivative dimensions,
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grated color sensitivity.

Color as priority

In a study dealing with sensitivity to color, the notion of
color--as the particular stimulus in question--must of necessity
occupy a position of priority as compared to other stimuli. This
is not only to say that the major emphasis must be placed upon
color in‘general, but that color in some ways must be that stim-
ulus which predominantly elicits the specific responses which are
here collectively termed ‘'integrated'.

As mentioned in chapter I, some painters have placed a
greater emphasis on color than on other elements of design such
as line, tone, texture, volume, and so on. The priority of
color as a means of expression in 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-
tivity. One must assume that color is the one visual dimension
which to these individuals makes the world 'what it really is’,
i.e., that it occupies a position of priority in their conceptual-
ization of the world as a result of the evidence of color being
a priority iﬂ their work.

As an historic example of a growing awareness among painters
of color as a priority element of design one might take a brief

look at French painting during the last century. There is a
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gradual development from David's and Ingres' rendering of form in
terms of lights and darks, almost resembling bas-relief according
to Gardner (1959), through Delacroix's rejection of gra}s, to the
colorful paintings of the Impressionists in the latter part of
the century. Among the Impressionists, Seurat's divisionist
technique is based directly on psychological color theories of
the earlier part of the century (Leymarie and Skira, 1955),
Cézanne "achieved convincing solidity and structure by the con-
trol of color alone'" (Gardner, 1959, p. 669) and Monet, who is
supposed to have lost the ability to clearly see form and out-
lines of objects toward the end of his life, gave himself over
completely to the celebration of color in his water lily paint-
ings and 'views' of cathedrals and haystacks. At the end of this
development, a painter like Bonnard is characterized by his
"dazzling palette which transforméa everything he saw into a
symphony of color" (Leymarie and Skira, 1955, p. 122).

Even if color is not part of an artistic or creative enter-
prise in the ordinary sense of those terms--that is, as that
looking-glass through which the creator looks for the 'invisible'
(Merleau-Ponti, 1961)--it can still figure as a priority in an
individual's interpretation of the world. Given a situation in
which a choice betﬁeen things of different color (e.g., hue)
must be made, some will choose mainly because of the color

difference, while others will choose on the basis of some other
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factor or a combination of these.

There may, of course, be practical considerations which in
some caseé obscure the pfiority determining the choice. However,
while one can argue that necessity may in some way shape one's
priorities, it is hardly possible to defend the position that
practical considerations always determine present priorities.
What priorities one has must be distingﬁished from what priori-
ties one‘is forced to display due to circumstances beyond one's
control. The point here is that it seems necessary to qualify
the notion of color priority by adding that other priorities must
be equally possible.

Perhaps because of the fact that practical considerations
may obscure color as a priority in a choice situation, and per-
haps because of other factors such as temporary, excessive color
stimulation (which may make the individual less interested in
color for the time being), one can speculate about what might be
called the transitory nature of color priority, and indeed of
integrated color sensitivity. In the experiments described in
chapter V, no particular attempt is made to create an experi-
mental environment which specifically makes the subject aware
that responses of the priority type to color is the prime con-
sideration., At the same time, no attempt is made to conceal
the fact that color is involved.

For the present purpose it is sufficient to note that
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color priority may be subject to fluctuations, and that a de-
tailed study of this particular phenomenon will have to estab-
lish just to what exteﬂt these fluctuations influence the stat-
istical results of small population responses. In this respect,
the present study does not differ from other studies involv-

ing voluntary responses.

Creative aspect of color perception

A special definition of 'creativity' is employed in the
present study. It in;olves (1) the purely subjective activity
of perceiving the color world in general, and (2) the notion
that this activity, as a result of (1), may reflect a departure
from the way the color environment is conceived of as a matter
of convention by the society of which the individual is a member.
The first part of the definition is dealt with below, whereas
the second part is discussed later under the heading of 'personal
color perception’.

Color is usually seen as one of a number of dimensions of
the real world. Other visual dimensions competing with or, more
properly, complementing color in this respect might be spatial-
ity, movement, visual texture, etc. And among all the possible
dimensions in terms of which one usually deals with the world,

color (as part of the visual dimension) can be said to compete

with or complement any number of other modes of perception
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covering other sense dimensions such as sounds and smells.

To some philosophers--notably somé Existentialist_philo-.
sophers--these dimensioﬁs are not only dimensions imposed on
the real world out of éonvenience, but they are what in fact
makes the world real in the first place. If this view is
adopted, color becomes one of those ‘yardsticks' by means of
which individuals create their world.

Thié yardstick, although among the indices of 'what is out
there', by no means becomes an absolute measure of reality.
Poincare (1952), in regard to the three dimensions of space
(and one must assume that color as a category would be subject
to the same type of approach), ?oints to a number of reasons
why this is really quite an arbitrary paradigm: that the three
dimensions provide us with one convenient way of dealing with
practical problems but that any number of other systems--pre-
sumably specifying any number of space dimensions--conceivably
would do as well. The age old argument for the a priori
status of Euclidian geometry is a case in point. Not until
spherical geometry was invented in the last century did it be-
come generally acknowledged that Euclid's interpretation was
just that: one interpretation among any number of possible
ones. Finally Merleau-Ponti (1961) writes: "It is no more
possible to make a restrictive inventory of the visible than it

is to catalogue the possible usages of a language or even its
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vocabulary and devices.'" (p. 165) If 'color', being an essen-
tial part of the visible, is substituted for *the visible' in
this quotation, it becoﬁes clearer how the colored world cannot
be thought of as absolute, static and open to inventory-taking.
This view however introduces particular problems of its own,
one of which is discussed in detail in section II of this
chapter.

Reaiizing this non-finite nature of the color world, it
becomes evident how one is justified in applying the creative
paradigm to color perception. This is not to say that other
paradigms do not have their practical uses. One may, for in-
stance, with equal justification hold that colors consist of
electromagnetic waves radiating from objects, that these waves
by definition are 'colorless' and';hat 'color' in its everyday
sense does not occur until a human observer is introduced. Or,
one may think of objects existing in nature in a three dimen-
sional form, and that their colors are separate attributes--
painted onto the objects, as it were--of the objects. But
again, it makes sense to say tﬁat even this view cannot be sus-
tained unless the human observer is somehow part of the percep-
tion situation,

The present paradigm of creative color perception takes in
both the notion that the color world is not subject to a finite

inventory statement but that, by definition, any sort of extended



- 18 -

coverage of 'what is out there' is possible, and that the base-
line for whatever paradigm is used necessarily must be fixed

in relation to the indiéidual's color perception if one is con-
cerned with sensitivity of the individual.

If these, roughly, are the facts of color perception accord-
ing to one line of thought, it is possible now to begin speak-
ing of the individual's knowledge of this process, of his aware-
ness of,‘or sensitivity to, this rather momentous, creative
feat performed during the.everyday task of color perception. And
in addition to the awareness of this process--in faét as a result
of it--one can begin to speak about the individual's effective-
ness in creating his color world, not of course as measured
against any one particular, defined criterion, but in terms of
how his constructs in general ére’;elevant to and fit in with his
particular problems at the time. In other words, it becomes a
question of the creative efficiency with which the individual
makes use of color as a sensory input in situations where (other
things being equal) the successful solution of a problem depends
on color being the major constituent of the perceived situation.
The notions of color priority and creativity of color perception

are thus to that extent inseparable.

1, Individuating_ thrclgh color

As one aspect of subjective or creative color perception,
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the extent to which it is possible for an individual to 'indi-
viduate' between objects, persons and évents through color is
discussed here. The tefm 'individuate' is used rather than
‘discriminate' or 'disfinguish' since, as will be mentioned
shortly, more than just telling 'items' apart is involved. To
individuate, here, also includes the notion that individual,
existing things (i.e., objects, events, etc.) are created through
the act 6f individuating.

Leibniz's (1951) well known theory of the 'identity of in-
discernibles' holds that if all the perceptible dimensions of a
number of objects--including that of spatial location--were in-
discernible, there would be no Qay of individuating them, or even
of perceiving them as objects. Consider the often used example
of the picket fence. If all the p}ckets were in the same spa-
tial location (a thought experiment which one's mind finds some-
what difficult to perform but which is nevertheless not con-
ceptually impossible), and have the same physical appearance,
there would be no way of telling one from the other, and thus of
individuating them. But if the pickets each were of a different
color it would be a simple matter to tell one picket from its
neighbor. Color is therefore clearly one of those dimensions
which enable one to individuate between objects. The same
would furthermore hold for individuating between persons and

events. Persons can be individuated through the color of the
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clothes they wear, their skin color, their hair color, and so
on, and events can be individuated through color in terms for
instance of mood. An eiample of this type of individuation
might be the contrast between the gray colors of a rainy and
(to some) depressing day and the exuberant colors of a happy
excursion to the seaside.

Besides making one object differené from another in a
'mechaniéal' sense, color can be said to make an object 'what it
really is'. Merleau-Ponti (1961) speaks of how Cezanne 'inter-
rogates', through the analysis of light, lighting, shadows,
color, his beloved Mont-Sainte-Victoire: "The painter's gaze
asks them what they do to suddenly cause something to be and to
be this thing...". (p. 166) So, the two aspects seem to be in-
separable: 'to be' and 'to be thisﬂthing'. And by focussing on
- this particular thing, rather than on it as an instance of a
species, Cezanne reveals his existential preoccupation, echo-
ing the view that there somehow are 'bad faith' connotations
involved when an object is regarded merely as an object of a
particular kind rather than as an object possessing its own

uniqueness or 'being'.

2. Personal color perception

As a child develops, he learns about the world through his

own exploration of it as well as through the teachings of others



- 21 -

about it. As Schachtel (1959) writes:

While part of this exploration takes place in the spon-
taneous and immediate encounter with the objects, an im-
portant part consists in the increasing acquaintance with
their meaning in the culture. Such learning on the one
hand enriches the object world of the growing child to a
degree which could never be reached by an isolated indi-
vidual. On the other hand, it also increasingly supplants
the child's original approach to the objects and, espe-
cially in our time, entails the danger of closing his
openness toward the world and of reducing all experience
to the perception of such performed cliches and '"angles"
as make up the world of '"reality" seen by the family,
peer group, and society in which he grows up. (p. 137)

Although the cultural 'world view' therefore, according to
Schachtel, to some extent hinders the perceptual development of
the child, it is no doubt also the case that it--apart from
'enriching' the object world--is a necessary condition for any
perceptual development at all. The compromise position which
utilizes the cultural while making possible the individual

development is well expressed by Dewey (1957):

+.. a truly humane education consists in an intelligent
direction of native activities in the light of the possi-
bilities and necessities of the social situation. (p. 92)

And again, the reason why one particular paradigm (or world
view) is adopted seems to rest on the present social possibili-
ties and necessities, as Poincare (cf. above) notes, rather than
on any claim to a priori status.

Now, it seems that the individual can assume two views of

the world: one which overlaps almost completely that of the
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society in which he lives, and which is based on and is the
result of shared cultural experiences;~ the other whigh is

unique to the individuai--although it initially may have been
'activated' by cultural teaching--and which furthermore does not
derive its motive power from the 'possibilities and necessities
of the social situation'. Much controversy surrounds this

issue, and the truth may lie somewhere in between the two ex-
treme views. Dewey (1934), for instance, insists that a work of
art is not only the outcome of an individual's imagination, but
the individual's imaginative workings on shared physical existen-
ces, However, this statement does not seem to touch the individ-
ual's perceptual development except to the extent that Dewey
claims that the basis for it is in the shared experience, whereas
others claim that the impetus for creativity--which, as mentioned
previously, is here another word for non-cultural or extra-cultur-
al perceptual ability--originates in the individual's unique, per-
haps by definition or other inherent limitation, unsharable, ex-
periences. When Merleau-Ponti (1961) speaks of the artist as
giving “visible existence to what profane vision believes to be
invisible", (p. 166) he is in fact saying that an individual--an
artist--has had visual or perceptual experiences which no one
else has had, and that his 'trade' then is to communicate his
findings to others so that his unique perceptions may become part

of the shared experience.
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It is of course often the case that an artist seems to have
moved so far from our shared experience that we do not under-
stand what he is trying.to say. In the theatre, for instance,
one is familiar with a variety of stereotypes, that is, charac-
ters which typically express those one meets in everyday life.

At times, however, a playwright's characters become idiosyn-
cratic to such an extent that one no loﬁger finds them plaus-
ible or fealistic. They have ceased to have direct counterparts
in the shared experience. According to Dewey, this sort of situ-
ation is simply not possible since whatever the artist can imagine
must have as its origin his experience, and his experience is but
a part of the total social experience. Excluding the possibility
that his work has been arrived at in an arbitrary fashion, or
that extra-cultural factors are thg source of his inspiration,
one may well wonder about what has occurred. One answer may be
suggested by the fact that while the public often ridicules and
scorns so-called modern art as it did when the Impressionists

for instance first began exhibiting their works in 1874 (Leymarie
and Skira, 1955, pp. 25-26), they really understand it too well.
This is the reasoning of the Existentialist commentator Barrett
(1958). The present writer's answer would rather be in terms of
a reaction to this first answer: that the artist has somehow
managed to increase his experiential basis, that he has been

‘tinkering' with reality, that new conjunctions of the (public)
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language (i.e., in the case of the painter: color, line, etc.)
have enlarged his experiential repertoife, that his perceptions
of the world have change& correspondingly and that, as a re-
sult, he may be said to be more sensitive in his particular area
of interest than those around him. One's response to Barrett
would therefore be that society is not likely to understand the
artist initially, but that after sharing experiences with him
through tﬁe communicative power of his art, an understanding
should emerge.

The artist is in a sense playing a 'category-game': cate-
gories are idealized, tested and broken down again,. but always
in reference to an experientialAbasis.

Integrated color sensitivity also includes a measure of
awareness of this difference between constituting the world
through color as others see it, and the way the individual sees
it. This may be expressed differently by saying that it involves
an awareness of the individual's autonomy of choice: that there
are other ways of 'coloring' the world, apart from the way one's
culture does it. Although it is true that an individual can be
tinkering with his color world without really being aware of the
dichotomy between the personal and the cultural, the notion of
awareness is made a condition of this dimension of integrated
color sensitivity since the act of tinkering must be of a spe-

cial kind, as will be seen from the discussion of actualized
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3. Actualized color perception

While integrated color sensitivity so far has been dealt
with in terms implying a certain active state of the individual,
there is another sense in which this type of sensitivity essen-
tially is passive.

This stance of passivity is mentioned by Maslow (1966) who
calls it the 'Taoistic' approach, and it is characterized by
"being able to keep your hands off and your mouth shut, to-be
patient, to suspend action and be receptive and passive. It
stresses careful observation of a noninterfering sort." (p. 96)
It is in sharp contrast with what later will be termed 'learned
color sensitivity' (cf. section II}, in that its prime purpose
is not utilitarian,

And Schachtel (1959) speaks of this approach, not only
from the point of view of what we may learn about the world, but
with the enhancement of the individual's creative faculties in

mind:

Of the different aspects of allocentric perception the
openness in turning toward the object is the most basic
and important one; the fullest interest in an object is
possible only if the person opens himself fully toward
as many object aspects as possible, that is, optimally
toward the totallity of the object. (pp. 140-41)

Although the full impact of this type of creativity relies on a
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wholistic view of the world, one can perhaps with equal justi-
fication say that even a wholistic view of a smaller part of
the whole--in this case ﬁsing the dimension of color as the total
dimension--will figure prominently in the description of Schach-
tel’s healthy personality. In the present context, then, inte-
grated color sensitivity would to some extent involve the atti-
tude of openness toward the coloration which the individual's
mind imposes on the colorless physical world.

A more systematicrmodél is offered by Shostrom (1967).
He divides individuals into actualizors and manipulétors and,
apart from other dichotomized personality characteristics which
are not of relevance here, he sharply distinguishes between 7

awareness and unawareness:

Actualizors - Manipulators

Awareness (Responsiveness,
Aliveness, Interest).

The actualizor fully looks
and listens to himself and
others. He is fully aware
of nature, art, music, and
the other real dimensions
of living.

Unawareness (Deadness,
Boredom) .

The manipulator is un-
aware of the really im-
portant concerns of liv-
ing. He has "Tunnel
Vision." He sees only
what he wishes to see and
hears only what he wishes
to hear. (p. 24)

The qualities by means of which the present writer is attempt-
ing to describe integrated color sensitivity, thus, fit well
with Shostrom's model. And in particular, the term ‘actual-

izor' is well chosen since it reflects both the active and pass-
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ive nature of color perception as presented here.
The following Cezanne quote from Dorival (1948) reflects
at least two of this painter's intuitive insights relating to

‘

the present topic:

There is a logic of colour; the painter owes obedience to
this alone, never to the logic of mind.... He must always
follow the logic of his eyes. If he feels accurately, he
will think accurately. Painting is primarily a matter of
optics. The matter of our art lies there, in what our eyes
are thinking. Nature always finds a way to say what she
means when we respect her. (p. 144)

First, the logic of color is contrasted with the logic of mind.
This relates to the discussion earlier where personal versus
cultural views of the world were dealt with, Here Cézanne

makes it plain that the logic of color is something to be found
in the inter-relationship or interaction between painter and na-
ture, and not something to be strait-jacketed into a philosoph-
ical model based on the workings of the cognitive faculties.
(That the 'logic' of mind of course in due time will have to

take account also of his 'logic of color' need not detract

from the point he is making.) What Cezanne furthermore, per-
haps unwittingly, is lamenting is the fact that logics of mind
usually are verbally based and culturally oriented. This ten-
dency of man to deal with everything in the world in verbal terms
is pointed out by Huxley (1969) when he advocates his well-known

education on the 'non-verbal' level. His complaint consists in
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the fact that even when educators attempt to train children in
essentially 'non-verbal' humanities, they do it on a verbal level,
based on a verbal framework of mind. And, according to Huxley,
this procedure is a logical absurdity.

Secondly, Cezanne's other insight concerns what he calls
respect for nature. 'Nature always finds a way to say what she
means when we respect her', he says. Aﬁd this is precisely the
point being made here: that prior categorization--be it based on
a personal or a cultural view--only hinders further perceptual
development of the individual.

Thus, integrated color sensitivity seen from the present
viewpoint of actualizor/manipulator might be translated into an
inclination toward openness to the logic of color, that is,
toward the power of color to indicate or 'create' facts about the

world such as inter-relationships, continuance, growth, change,

interference, and so on.

4, Transactional color perception

As was described earlier, the act of color perception is one
of creation: the individual creates, as it were, his own colored
world., At the same time, while this creating is taking place,
the mental categories which form the basis for further visual ex-
plorations are established in the viewer. Thus, the relationship

between the seer and the seen is really one of 'transaction': both
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the object and the subject are equally involved in and affected
by the act of perception. Logically, it cannot be a process in
which only’one of the 'pQrticipants' are affected.

At this point an interesting problem occurs. Dewey, al-
though the champion spokesman for the transactional approach,
would disagree with the present division of integrated color
sensitivity dimensions into passivity and activity. According
to him, # paradigm advocating such a dichotomy would merely
reflect an analytic distinction and not an existential one. And
this view would clearly also be taken by Piaget (1958), committed
as he is to the cognitive development theory based on the concepts
of accommodation and assimilation. However, since the present
investigation is largely oriented toward what has been called the
Humanistic viewpoint--and wrifers“in this genre clearly see evi-
dence of an existential distinction--the present separation will
be adhered to. At any rate, should difficulties occur in main-
taining this distinction, they should show up in the experiments
reported on. later.

Many people have reported to the writer how this affinity
between, say, visual nature and themselves has been felt, par-
ticularly during open and passive observation. And Merleau-
Ponti (1961) mentions the same sort of situation when he quotes
Paul Klee: "In a forest, I have felt many times over that it was

not I who looked at the forest. Some days I felt that the trees
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were looking at me, were speaking to me...". (p. 167)

If this type of transactional relétionship between per-
ceiver and perceived can.be noticed by some, it seems that it
shall have to form part'of the present notion of integrated
color sensitivity. That is, if the individual notices a change in
himself as well as a change in his perception of the world in a
color perception situation, and if these two are noticed as insep-
arably connected, then a certain degree of integrated color sensi-

tivity must be said to exist.

Peak experiences with color as major stimulus

A type of experience whichvis of special importance to the
individual who has it is sometimes called a peak experience
(Maslow, 1962). Often the individqgl is able to quite specifi-
cally state which sensory stimuli contributed to making that par-
ticular experience a peak experience (Bindrim, 1968) and, although
this concept will not be explored in the present thesis, it is in-
teresting to note the implications of further thinking along these
lines.

To possess a degree of integrated color sensitivity entails
a certain amount of enjoyment of color for its own sake. It
seems clear that Cezanne, for instance, was not merely a techni-
cian working out of convenience with color for some ulterior
purpose. Rather, the dimension of color was hié;dimension, per-
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haps because it initially suited his style, temperament, or
objectives well, certainly because he came to have intimate
knowledge bf it, and proﬁably because it gave him great pleasure
to work with. A relationship of love probably developed between
the painter and the dimension of color.

This type of love relationship seems to be a very fruitful
situation in any type of investigatory enterprise. Maslow (1969)
in an offhanded fashion proposes the following hypothesis: ''love
for the object seems likely to enhance experiential knowledge of
the object...". (p. 51) It is based on an acceptance of one's
own nature, as he points out, instead of attempting to live up
to some external ideal. The resulting emotional maturity en-
ables one ''to give oneself over completely to an emotion, not
only of love but also of anger, fascination or total surrender..."
(p. 38) to the problem at hand.

How this deeper emotional involvement with color is to be
understood in the present context is somewhat problematic. Many
people, of course, enjoy color in one form or another. What is
here being emphasized is the enjoyment of color for its own sake.
And yet, as in Cezanne's case, it seems that color might only be
enjoyed for its own sake insofar as this perceptual experience
leads to the solution of even more fundamental problems such as
the reorganization of space on a two dimensional surface, etc,

But perhaps that is the extent to which one is able to enjoy
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color for its own sake: insofar as it figures prominently in
some major present concern, that it, as a dimension of the
world, takes on a role of'EEg_dimension at a particular time,
and that it leads to a color-centered experience, or a peak
experience, with color as the prime stimulus involved.

Many people have at various times and under various cir-
cumstances in their lives these peak experiences. What is in
particular being suggested here is that integrated color sensi-
tivity by its nature of iﬂternalization, actualization, love-
relationship, etc. may embody the idea of peak expefiences due
specifically to color. Thus it is consistent with the notion of
color as a priority. Furthermore, the creative aspect of color

perception is involved. Schachtel (1959) writes:

What has been learned [through the creative process] in
such unfettered and open intercourse with the world may...
crystallize suddenly in an insight, or in a new vision of
something that seemed long familiar, or in an "inspira-
tion." (p. 142)

And this type of creative insight falls well within Maslow's
(1962) notion of a peak experience as, among other things, in-
volving basic cognitive happenings such as nature experiences,

aesthetic perception, creative moments, and so on. (p. 69)
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Summary definitions

The following set of definitions of the four dimensions of

integrated color sensitivity as they relate to individual abili-

ties, are the basis for subsequent experiments and analysis:

1'

Individuating through color The ability to (1) dis-
tinguish between objects, persons, events and other
'items'! of the real world through their coloration,
and (2) perceive the uniqueness and individual ex-

istence of these items through color.

Personal color perception The facility with which
the color world is perceived (and sensed to be per-
ceived) in terms relating to the perceiver rather
than to those of his society.

Actualized color perception The ability to concept-
ualize, through color perception, facts about reality
through an open, receptive and passive perceptual
attitude.

Transactional color perception Awareness that a trans-
actional relationship between the individual and the
color stimulus at hand exists in the color perception
situation,
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II INTER-STRUCTURE

Introduction

A cursory examination of how the term 'color semsitivity'
is used in different scientific contexts will show that color
sensitivity has a number of meanings. In the brief comparison
between integrated color sensitivity and.two other types of color
sensitivity which constitutes this section, two main problems will
be dealt with: (1) the type of structural relationship which might
exist between integrated color sensitivity and other kinds of
color sensitivity, and (2) the extent to which existing stimu-
lus specification systems are adequate for the characterization of
the present concept of integrated color semsitivity. The justi-
fication for the inclusion of this second pfoblem in the present
section will become apparent shortly.

It is further noted that in any treatment of a term such as
tcolor sensitivity', the two distinct parts, i.e., 'color' and
tsensitivity', may have to be treated separately. Presently,
tsensitivity' is dealt with and, for the time being, 'color'

will remain unspecified.

Psychophysical color sensitivity

Psychologists often refer to an individual's ability to per-

ceive of colors as the color sensitivity of that individual
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(Valentine, 1962). They may for instance say that a person is
less sensitive to a certain area of the spectrum (e.g., if he
is not able to distinguish between slight hue nuances in that
area of the spectrum), and thereby displays a particular type
of color vision deficiency. Or, an individual's color sensiti-
vity may be determined through his ability, or lack of it, to
match one colored light source with a combination of one, two
or three other colored lights., Depending on the test procedure
used, and to some extent An the theoretical viewpoint of the
researcher, terms such as normal, color weak and deﬁiant are
used for describing differences or degrees of color sensitivity
(e.g., Pickford, 1951). The psychological investigations afe
essentially concerned with the normal or abnormal functioning
of the physiological, opticalAmechanism. It may be quite phys-
ically oriented as when the color stimulus is specified in terms
of wavelengths; it may be psychophysically oriented as when a
physical model is combined with a standard observer, such as
in the C.I.E. (Commission Internationale de 1'Eclairage) system
of specification, or it may be purely psychological, in which
case the standard observer of the psychophysical orientation
would be replaced by the individual, unique subject.

The physical (i.e., strictly physiological or biological)
and the psychophysical types of investigation differ from that

presently undertaken in that the concern here is not so much
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with what the 'standard' individual's optical apparatus enables
him to see, but rather with what ;he unique individual does see,
and what use he makes of'what he thus sees. The present inves-
tigation is of the psycﬂological type insofar as the focus is on
the individual's unique response to color stimuli. At the same
time, evidence for this response will be sought in the behavior
and behavioral change in the individual rather than in the modi-
fication or manifestation of deeper personality characteristics.
The kind of structural inter-relationship which appears to
exist between psychophysical and integrated color sensitivity--
the latter being determined and perhaps restricted by the former--
now dictates that as a minimum fequirement for the investigation
of integrated color sensitivity, an assessment of psychophysical
color sensitivity be included in t@e present series of experi-

ments.

Learned color sensitivity

Another kind of color sensitivity involves color sensi-
tivity as a learned habit (henceforth simply to be called
'learned color sensitivity') in which the individual in partic-
ular circumstances displays a greater than normal ability to
precisely and quickly discriminate between, say, samples of
cloth or printed colors. This type of ability is of practical

importance to industry dealing with dyed materials, and in
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printing establishments where either a close match between an
artist's sketch and an ink color must be obtained, or where the
so-called color correcti;n etching of separation plates must be
carried out. Research into the color vision requirements for
workers in these areas has been done for instance by Lakowski
(1965). In connection with the examination of printers' appren-
tices, his principal task has been one of screening aspiring
printers by establishing standards for performance on batteries
of color vision tests. The basic assumption here is that, al-
though it may take practice to attain the high degree of prac-
tical color discrimination required in a particular trade, the
prerequisite for such a goal to be reached would be a color
vision performance falling within quite narrow limits of nor-
mality.

It is a question of whether the kind of practice which is
meant here is of the type exemplified in a study by Hanes and
Rhoades (1959) in which one subject after about five months of
intensive training increased her ability to identify color chips
(that is, in this study, to name them according to the Munsell
notation) from 15 to 50. After a period of 3-1/2 months, dur-
ing which no color identification was practiced, her error score
increased about 25% however. The identification capability of
50 colors is considered rather disappointing by the authors,

although it is generally accepted that the average person is
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only able to identify about 15 colors.

The kind of practical ability to discriminate between
colors, rather than invélving ability to name colors, seems to
consist of an ability to match accurately one color with another,
(1) in cases where both colors are present, and (2) in cases where
only one color is present and the 'standard' is memorized. At
the same time, however, there may be evidence for the fact that
ability fo simply identify (which could be considered different
from naming in general, and certainly from naming in the some-
what terse Munsell terminology) does have something'to do with
the second case of color discrimination to the extent that the
process of memorizing may need some sort of cognitive identi-
fication framework.

If it can be assumed fromAthgidiscussion in section I that
a painter who is termed a colorist has some level of integrated
color sensitivity (since his world by definition would be pri-
marily color oriented), then it seems reasonable to argue that
both cases of learned color sensitivity must also apply to him.

First, the artist's color matching ability in cases where
both colors are present must be well developed. Evidence for
this may be gathered for instance from examining Renoir's
palette which only contained eight or ten pigments (Renoir,
1962), and making a comparison between the skin tones of the

numerous nudes which he painted during the latter part of his
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life. Although a change due to gradual development of 'vision'
as well as occasional concessions to the individuality of par-
ticular models are in evidence, it is still clear that a great-
ly uniform rendition of‘flesh tones was produced over a lengthy
period of time from a very limited number of pigments.

Secondly, it seems unreasonable to assume that Renoir's
ability to reproduce his particular colors would depend on him
having his latest paintings pfesent with which to compare his
new work. His sense for memorizing these complex color mix-
tures must also therefore have been quite well developed.

But integrated color sensitivity, of course, is much more
than just these two specific abilities. As was pointed out
earlier, at least four distinct dimensions could be involved.

It seems that learned color sensitivity need not embody any of
these., It may in fact be the case that continuous, and perhaps
rather mechanical, use of this type of color sensitivity in
factories will dull or diminish aspects of integrated color sensi-
tivity. At the same time, learned color sensitivity might in

soﬁe cases include some of these dimensions, and this fact gives
rise to the idea that learned color sensitivity, theoretically

at least, might be regarded as an intermediary step toward inte-
grated color sensitivity. That is, there may be a point in the
assessment of an individual when the characteristics of both

learned and integrated color sensitivity are involved to such an
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extent that the determination of which type is involved must be
arbitrary or, at best, a question to be decided on some sort of
priority rating of the four dimensions. No such attempt at rank-
ing will be made in the present study.

The problem of 'mistaken sensitivity' is of particular im-
portance to artists since to possess only a well-developed
learned color sensitivity and not a well-developed integrated
color sensitivity is precisely the difference between being
creative (i.e., colorwise) and not being so. Accurate color
rendition of a landscape, for instance, does not necessarily mean
that a work of creative merit is involved. Again, it may be, if
other dimensions are of a creative nature, but speaking only about
color, if the colors of the work are 'accurate' (i.e., of a nature
which culturally would be considered true to life), then it is
safe to assume that color is not creatively involved. Thus,
learned color sensitivity can be seen as an ability competing with
integrated color sensitivity as well as one which can precipitate
its development.

Since the present thesis is not primarily concerned with
the determination of an individual's learned color sensitivity--
even though an argument has been produced for its developmental
role in integrated color sensitivity--this particular sensitivity

will not be further examined here.
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The problem of stimulus specification

The second question with which this section is concerned is
that of the adequacy of-present paradigms for the full treatment
of integrated color sensitivity. It follows from what has been
said above that color vision tests may give a good idea of the
extent to which an individual can acquire learned color sensi-
tivity, at least insofar as the spectral distribution is concerned
(cf. error score profiles for instance in Farnsworth, 1943) and
perhaps also insofar as size of unit which can be discriminated is
concerned (Wright, ;969). It has for a long time béen a prime aim
of color psychologists to specify the stimulus in question as
accurately as possible. Pitt (1935), for instance, writes: "In
a subject dealing with the... psychological responses to physical
stimuli, it would seem to be aﬁiomgtic that these stimuli should
be stated with the utmost precision...'", (Preface) This invari-
ably involves the specification of the color stimulus in a form
borrowed from physics. And Lakowski (1969) notes how objective
measurements are best secured by avoiding “'subjective awareness
of different sensations" (p. 186), i.e., by precisely specify-
ing the color stimulus and adopting the psychophysical paradigm
for the assessment of the subject's responses. The problem,
however, in the present case is of a peculiar sort. For example,
since the first dimension of integrated color sensitivity (i.e.,

that of 'individuating through color')--and since this dimension
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is not detachable from the other dimensions of the concept, but
an integral part of it--involves the nétion of creativity in the
sense that existing parédigms are destroyed and new ones sought,
it follows that the ex{sting physical color specification sys-
tems, as they are presently stated, may not adequately indicate
the stimuli involved in integrated color sensitivity.

The problem of attempting to sort out precisely what psycho-
logists ﬁean by the term 'stimulus' has been well surveyed by
Gibson (1960). Apart from pointing out numerous conflicting con-
ceptions of stimuli, he offers some insight into part of the
presently suspected connection between the stimulus and the res-
ponse (or 'sensation' as Pickfdrd (1951) terms it). He notes
that: '"Learning would... involve not only an alteration of be-
havior but also an alteration in the effective stimulus.' (p. 202)
Presumably this would hold for the present notion of creativity
as well, in the sense that any change from a present state of
integrated sensitivity (or learning or creativity) would, apart
from the more obvious behavioral change, necessitate a different
view of the effective stimulus. And by 'effective stimulus',
Gibson means precisely the stimulus 'which arouses receptor
activity, or recorded neural impulses, or sense organ adjust-

ments, or overt responses, or verbal judgments--whichever cri-

terion one chooses'". (p. 203; Italics mine.) That is, the con-

cept of the stimulus is 'floated', as it were, and left to find
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its own meaning depending on the response in question. This
conclusion would seem to support the view taken by the present
writer that a system of ;pecification of the stimulus, however
sophisticated it may be, is only applicable to the type of re-
sponses which by definition are elicited by the stimulus.

The problem is made somewhat more ménageable by recalling
Merleau-Ponti's (1961) criticism of the 'ideology of cyber-

netics':

Thinking "operationally'" has become a sort of absolute arti-

ficialism,... where human creations are derived from a
natural information process, itself conceived on the model

of human machines. If this kind of thinking were to extend
its reign to man...; if, pretending to ignore what we know...
[of man] through our own situations it were to construct
man... on the basis of a few abstract indices... then, since
man really becomes the manipulandum he takes himself to be,

we enter into a cultural regimen where there is neither
truth nor falsity.... (p. 160)

This is of course not to say that existing color specification
systems do not have their value; the point rather is that, by
definition, one knows (or ought to know) what their value will
be before their application. About a typical color system, be

it the physicists' electromagnetic spectrum, the Ostwald, Mun-

sell or C.I.E. system, it is usual to say that all possible col-

ors will be found within certain particular boundaries. And
this is indeed true as long as one limits oneself to conceive
of colors only in terms of these existing paradigms. At the

same time, the person who is creative (in the particular sense
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described) cannot be confined within these precisely defined
boundaries.

The practical impli;ations of this argument are problematic.
On the one hand, the present systems supply a valuable precision
in the specification of color stimuli when color vision tests
are involved, and when the concern is with learned color sensi-
tivity. On the other hand, they may blind the investigation to
aspects of integrated color sensitivity which truly go beyond
conventional views. The oﬁly solution presently available is to
employ the existing paradigms to their maximum possiBle extent,
and to keep in mind the possible inadequacies of these same pro-

cedures .
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CHAPTER III
PILOT PROJECTS IN

INTEGRATED COLOR SENSITIVITY TRAINING

The second major part of the thesis concerns itself with

the proposition that certain training techniques can be shbwn
to heighten an individual's integrated color sensitivity. This
chapter describes a number of techiques which the writer had
occasion to use during a series of one week courses in the summer
of 1972, as well as a shorter course in the fall of that same
year, and which furthermore--jﬁdged informally--seemed to enhance
or heighten in the students that ability covered by the rather
vague concept of integrated color sensitivity which the writer
had at that time. The presentation will take the form of excerpts
from the writer's diary, and will cover both procedures and in-
formal comments made by participants about the seeming success of
techniques used.

| The following excerpts from the program notes show the scope

and direction of the projects:

The purpose of this exploration will be to create in the par-
ticipants an awareness that there is such a thing as level of
visual sensitivity, that this level may be dependent upon the
individual as well as upon the individual's cultural environ-
ment, and that it may be possible to raise this level of vis-
ual awareness to greater heights.

A variety of visual experiences will be provided--and a num-
ber of perception and communication 'games' entered into--in
order that the individual may reach a higher level of vis-
ual awareness.
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A wide variety of experiences which were 'unusual' to most
of the participants were provided, and the rationale for this
procedure was based on jourard's (1968) ideas that personal
growth occurs when existing concepts are broken down and the in-
dividual is forced to construct new ones.

As a further testimony of the possibility of heightening
one's sensitivity, one might quote Angyél (1962) who, although he
does not indicate precisely what triggers this process of growth

to occur, writes:

Even the most common objects were endowed with an unsus-
pected beauty; it was as if they were seen for the first
time, as if they had been never really seen before....

These perceptions had the immediacy and depth of emotional
experiences but at the same time they were easily translat-
able into thought.... The 'translation' developed easily and
naturally and appeared to be a true expression of what the
thing really was, a plain straightforward statement about

its nature.

The perception of a tree includes also the volume of air
between its branches; although I had possessed theoretical
knowledge of the perception of space, it was actually only

during this period that I started vividly noticing space
and perceiving its color. (p. 123)

There were slight variations in the procedures and tech-
niques used from week to week, and the following represents an

account of a typical five day course:

Day 1

I begin by explaining‘Carl Rogers' therapeutic method

of non-directive counselling, and give a brief demonstra-
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tion of whaf ‘positive' and 'negative' listening is like.
The parallel between positive listening and 'positive’
looking is then introduced. The group shows great amazement
that it is even possible to talk about looking in this way.
I then mention Maslow's Taoistic method: the passive, non-
interfering kind of observation which is very much like the
positive kind of looking. Some confirm that you do seem to
get a lot more out of nature, for instance,if you just let it
happen to you instead of imposing yourself on nature. The
story of Paul Klee is brought up: how he used fo watch the
forest until suddenly he felt that the trees were looking at
him,

When positive perception is so pleasant, why then do we
often perceive negatively? That's a good question, the par-
ticipants thought. Perhaps because we've learned to per-
ceive in this fashion someone suggested.

This brought me to the role of past conditioning as a
dominant factor in our way of seeing the world. Most of us
don't realize it, but even the three dimensions of space are
not exempt from this., Space could. theoretically have any
number of dimensions as Merleau-Ponti points out.

Ecology and positive perception is mentioned, and it is
thought that once you learn to see more, you don't destroy

so much. Further, a higher sensory awareness seems to be a
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prerequisite for a higher social one.
Experiments
(1) We divide ourselves info groups of two and are each
supplied with a set of 8 color chips. These chips were
similar to the 8 colors used in the 'Short Luscher Test'
(LUscher, 1969; 1971), and were obtained by cutting into
3" x 4-1/2" chips large 'Truprint' sheets produced by
Schmidt Printing inks: dark-blue no. 131TP; blue-green no.
110; orange-red no. 130TP; black and neutral grey no. 1200TP;
bright yellow no. 130TP; violet no. 120 TP and brown no.110TP.
The object is now to start a conversation with your
group member by simply hahding him a color swatch. What
do I want to say? Try saying: I'm fine, how are you? Or:
This is me, what are you like? This should all be done
without words. It seems to Qork amazingly well in spite
of a few difficulties in understanding my instructions.
Mainly this was due to the surprise many expressed over my
request; they just didn't think it was possible to get any-
thing out of 'talking with colors'. And yet they found to
their surprise that many were quite eloquent at expressing
feelings through this medium. In some cases there were con-
tradictions of ﬁeanings, but usually this was because some
of the participants did not let their emotions rule their

color choice; rather they tried to find culturally learned
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colors to match some thought already conceived. Labels
such as 'happiness' also caused some misunderstandings.
Opinions about whicl.h color to affix to happiness varied
considerably, yet simply feeling happy in a more non-
descript way usually came across in the color choices.
Some intellectualized too much; why wouldn't they let

go and simply feel the colors? Th;y'd enjoy it so much
more. But no! Colors must have 'meanings', and unless
we know those specific meanings, we can't talk. But look!
It really works in spite of the fact that we don't have a
*color dictionary'.

(2) The first experiment focused on saying 'nice' things
to each other., This time we try to put someone elsé down
with colors. What does it rg§11y feel like to be put down
or turned off with color? This experiment seems to work
even better than the previous one, Perhaps it's because
we are gaining experience, or perhaps it is because it
really is easier to speak negatively through color. I
suspect that one is as easy or as difficult as the other.
Seems really devastating to be put down with color. If
you tell me th¢ same in words, I can argue back at you.
But colors come from the heart. I feel really hurt because
you really seem to mean the put-down. I get angry and

start throwing down my color replies. I'm sorry for



- 50 -

taking the ;conversation' so seriously; it's just a silly
game, and I must have lost my temper. Silly bits of paper
can really get you'going. Again, we have an example of the
'indifference' or lack of values in a mode of communica-
tion. In a sense, the color swatches are as indifferent as
computer bits, and yet they are loaded with emotional mean-
ing. Negative talk with colors can also be indifferent
talk: you talk about yours and I talk about mine. That's
pretty frustrating too. And it really works.

(3) We try to assign colors to the fbllowing:‘someone I
love or hate, peace, freedom, the way I sit, I want to get
to know you. Our favorite colors are usually chosen for
things we considered good. Thus there is a good variety of
responses to each of these questions. In some cases a third
person view is adopted and culturally accepted colors are
assigned instead of personal ones. Not so good qualities
are generally related to less liked colors, although re-
jected colors (of the 8 Luscher colors) are not used. No
black for instance is used. We finally make an assessment
of what color we think appropriately expresses our feel-
ings about the group right now. [A variety of colors are
assigned to the‘group, and no analysis has as yet been

made of these responses.]
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Day 2

We start out by discussing Qhat could be meant by a
body image, and I ﬁake reference to Schilder's (1935) con-
cept of this idea which we supposedly carry around with us:
the idea of what our body image is like. This apparently
changes constantly and is equally influenced by how we con-
ceive of ourselves and by how we see ourselves in others.
The'notion of the transactional situation between us and
others (and the world) is brought up: how when we work a
lump of clay we do things to the clay and the clay does
things to us. Do we really know what we look like? Do we
ever stand in front of a ﬁirror and take a really good look
at ourselves (Lewis and Streitfeld, 1970)? How much of
what we see is determined by“what we'd like to look like?
Experiments
(1) We first do a drawing project in groups of four or
five. The reaction is generally favorable. The younger
people ih the group seem more inclined to make a group
project out of it. The more mature seem to establish a
theme and then to make their own drawing as a part of this
theme. Two general kinds of individual seem to emerge:
those who attack the drawing with determination (and who
put a decisive pressure on the crayon) and those who prefer

a more cautious approach (and who keep their drawing light
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and sketchy). Rather mundane themes are chosen: a nice

day by the lake side, their surroundings in Naramata where
the seminars took blace, etc,

(2) We end up the session by doing a self-portrait. Can
we make some sort of a graphic statement which others can
see us in? Some succeed extremely well. One woman drew a
light and gentle flower, and withéut knowing who had done it,
there was general consensus that she was the artist. Others
made cartoon-like drawings which only seemed to exhibit
characteristics of the subject suitable for public discus-
sion. We could generally recognize who it was, but we felt
many times that a more honest portrayal would have been
better. The business man, for instance, in black crayon

and a business suit: would colored butterflies flutter out
from his inside if we opened up his suit? Color was of no
particular importance to him, he claimed. And yet he had
chosen black. Why? [He later told me that he is quite
color blind, but unfortunately he was not able to tell me
precisely which type of color defect he had.]

There was a real fascination derived from this ex-
periment. No one had done this before, and it was a real
eye-opener to many., I felt that their visual awareness of
themselves at least rose considerably during this experi-

ment. [In the days which followed, many spent much time
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trying to come to terms with and perhaps justify the self-

portrait they had produced.]

Day 3

(1) We do what has been called 'color breathing' (Ouseley,
1949) first today. We sit outside in the sun facing a large
tree which is predominantly light green. By bending forward
we expel most of the air from our lungs; then as we slowly
sit back up, we inhale. As we sit upright in a relaxed
position we hold our breath - all this while méking a con-
scious attempt to soak up the particular green of the tree
the way you'd drink vegetable juice or eat celery. After
the initial deep breath, we simply sit for five minutes and
‘take in' the tree-green ﬁhilg trying to breathe deeply and
slowly. We try to imagine the green color of the tree as a
sort of radiation which we in turn, then, are trying to
absorb.

After this, we turn our attention to a darker green
bush and repeat the procedure. How does it feel? Strange
and unfamiliar at first. In the end, not quite so strange,
and certainly more familiar. We feel that we really are
getting to know that particular green we are looking at.
There are comments about being a little more in touch with

what is out there. However, it is realized that it may
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take a little longer than ten minutes to achieve noticable
benefits,

(2) The second paft of this session is devoted to an
exposition and explanation of the Short Lischer Test
(LUscher, 1971).. First, everybody makes a color selec-
tion in his order of preference. This is written down

(each member keeps a record of his or her own selection).

I then briefly explain (1) LUscher's way of scoring the
selection, and (2) his interpretation of the selections.

I insist that the selections be kept private. I want to
make them aware of the wealth of information a psycholo-
gist might gain from the sélections, as well as the thera-
peutic use to which each member might put the interpretation
of his or her selection. I further mention (citing Lischer's
reasons) how a normal, healthy individual ought to place the
four psychologically primary colors in the first five places
of the selection, and that if they did not occur in these
places, it might be beneficial for the individual to speci-
fically work on those colors. The method for therapeutic
action I suggest is that of color breathing or color medi-
tatipn. If for instance the green of the test occurs in

the 6th, 7th or 8th place, it might be beneficial, I suggest,
to 'think green', to meditate on that particular blue-green

of the test in order that it may become more familiar and
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thus hopefully find a more prominent place in that indi-
vidual's life. My claim is that once you know which colors
you 'reject' and for which reasons, learning to care for
and indeed to love that particular rejected color might
simultaneously effect a physiological change in you which will
reflect a move toward normalcy and health. (It should be
added that I have no organized evidence for the effects of
this type of therapy at all. However, insofar as colors
and their effects are concerned, such as in the above ex-
periment, it is of no consequence whether the therapy works
or not.]

Most of the group are especially skeptical about the
suggestion that meditating on a color will actually change
them (i.e., 'deep down'). I_Fan only remind them of the
effects achieved through school rooms painted green, through
changing your living room carpet from, say, pale blue to deep
red, or selling colorful bonnets instead of plain black hats
to elderly ladies. ([With one group, much less skepticism
was expressed. This group was particularly interested in
arts and crafts--many of them were amateur painters-- and
it is possible that even a limited practical facility with,
for example, color mixing makes a person more receptive to
ideas such as color breathing and the deliberate, thera-

peutic use thereof.]
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Day 4

(1) We do breathing as yesterday and focus on a large tree.
We're sitting on the lawn, and to set the mood I suggest
that they become aware of their weight on the ground--how
they at this very moment are flattening hundreds of beauti-
ful grass stalks--and of their posture. We relax. Today
we soak up the greenery for 2 minutes. We then close our
eyes and imagine the same scene bathed in brilliant sunset
colors--reds, oranges and yellows--for another 2 minutes.
After that, we take in the original scene for énother 2
minutes. We are beginning to feel the first green as warm-
er and more friendly than the last green. Also, contempla-
ting the image of the sunset colored scene makes you feel

a little hotter than meditatigg on green. In fact, think-
ing red makes you not notice the slight breeze at all. As
soon as green is returned to you, you feel the breeze.

(2) We gather indoors in a completely dark foom and spend
some time walking, feeling our way around the room. We
talk and we sit down and relax. The idea is to provide an
antithetical experience to the visual ones provided so far:
from our visual world to that of the non-visible. We go
out into the sunshine again, and we notice with excitement
what we had left behind when we entered the dark. The

colorful environment--which some of us took for granted
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before--now demands our full attention. This exercise
seems to make the point_well that colors (and light) play

such a great role in the ‘creation' of our world.

DaX 5

(1) Today we try our color meditation indoors, but with
the same steps as yesterday. We subsequently imagine both
the green and the red scene. And to most people's sur-
prise, we begin to feel the same effects as we felt out-
doors before. We actually experience a sort of mind over
body effect. The seminar room is awfully hot, and by
thinking green we actually begin to feel a little cooler.
And conversely, by thinking red, we become painfully aware
of the stuffy hot air in thé';oom.

(2) I show slides of the underside of tree crowns; I
then show the same scene out of focus. We realize how by
'blinding' one aspect (the sharp, detailed part) of our
vision, we can see so much more than before. We look at
another slide in focus and attempt to estimate distances
between foreground and middleground. When this slide is
put out of focus, we lose the scale of measurement. We
are no longer able to communicate distances about the scene
in front of us to each other. And yet we feel a different

sense of distance which we cannot explain. That is how a
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very advanced artist must feel; he may be so far out in
front that his language is no longer understood by his
contemporaries. Hé may even be judged mad,

We then look at optical illusions in the works of
Riley, Albers and Vasarely, Here's something going on
which we don't particularly intend to see, and yet which
we can't help seeing. It does not seem to be learned like
so hany other things we see. People who have never seen this
kind of 'op art' before are very inpressed, and we realize
that 'hard edge' painting can be very soft indeed when we
adjust our eyes in certain ways. We begin to see things
which we never thought possible to see before. We talk
about continuity and discontinuity: I point out that nature
is 'continuous'. Man-made techniques like printing seem to
be 'bitty' and discontinuous, but we must not let this lack
of technical sophistication influence our way of looking at
the world. Even though the movie camera 'sees' the world in
24 pictures per second, we must not let ourselves be led to
believe that this 'flickering' 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 talk about
awareness and how many in the group have come to a greater
awareness that there is really a lot more to see out there

than usually meets the eye. This, we conclude, must be the
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first step toward a heightened visual sensitivity. The
groups are quite excited about it: ﬂere's a whole world
full of visual stuff which they were never really aware
of. And there furthermore seems no limit to what really
is there. We end by attempting to distinguish between
looking and seeing. We conclude that the more you look,

the more you see.

This concludes the day-by;day account of a typical visual
awareness course which the writer gave to five different groups
over a five week period during the summer of 1972, The total
number of participants over this period was approximately 200,
and their ages ranged from 17 to about 70 years.

In summary, the typical fiveﬁﬁay course contained the

following specific techniques:

1. Discussion of positive/negative looking and possible
influence of past conditioning,

Positive/negative color talk.
Assignment of colors to different concepts.

Discussion of body image.

Group drawing project.
Self-portrait drawing project.
Color meditation,

Short Liischer test,

Dark room experience.

Slides.
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In the light of one subsequent course in the fall of 1972,
which for practical reasons had to be iimited to a total of
10 hours, a re-evaluatisn of the above ten techniques has
been made, The following techniques (numbered as above) have
been found to convey the essence of the material in the
allotted time: 1, 2, 3, 6, 7, and 10.

These re-evaluated techniques will be discussed briefly

and refined to a greater extent in chapter V, section IV.
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CHAPTER IV
" HYPOTHESES AND

RESEARCH QUESTIONS

As a result of the theoretical considerations of chapter II
and the pilot studies reported on in chapter III, the following

hypotheses and research questions are advanced.
I HYPOTHESES

1. It is hypothesized that the subjects who undergo the
sensitivity training session will make a significantly
greater number of individuations through color than

those subjects who do not participate in the training.

2. It is hypothesized that the subjects who undergo the
sensitivity training session will show a tendency
toward a more personal color perception compared to

those subjects who do not participate in the training.

3. It is hypothesized that the subjects who undergo the
sensitivity training session will show an increase in

actualized color perception compared to those subjects
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who do not participate in the training.

4., It is hypothesized that the subjects who undergo the
sensitivity training session will show an increase in
transactional color perception compared to those sub-

jects who do not participate in the training.
ITI RESEARCH QUESTIONS

In order to examine to what extent color discrimination
ability is a factor in the performance on the four dimensions of
integrated color sensitivity, samples of experimental and control
subjects of high and low color discrimination ability will be de-
fined (cf. chapter V). The four groups to be defined are identi- 7
fied thus: Hi-E, Lo-E, Hi-C and LQLC, where Hi and Lo refer to
color discrimination performance and E and C refer to experimental
and control respectively.

Since one can only speculate about possible effects which

may emerge as a result of this latter examination, no hypo-
theses are advanced. Instead, a series of questions, which are

repeated in substance for each of the four dimensions of in-

tegrated color sensitivity, are posed.

1. 1Is there a difference between the performance of
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1.1 Hi-E and Lo-E
1.2 Hi-C and Lo-C
1.3 Hi-E and Hi-C, and

1.4 Lo-E and Lo-C samples
on the dimension in question?

2. Does the sensitivity training have any effect on the

post-training performance of these samples?

In addition, the following questions relating to what use
the subject makes of his psychophysical color discrimination

ability are raised.

1. Is there a difference between the extent to which éx-
perimental, control, Hi-E, Lo-E, Hi-C and Lo-C samples select
colors which fall in areas of the'épectrum where good discrim-
ination exists for individual subjects?

2. Is this performance affected by the sensitivity train-
ing procedure in the case of the main experimental, the Hi-E,

and the Lo-E samples?
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CHAPTER V

" RESEARCH DESIGN
I THE SAMPLE

The sample was obtained by invitiﬁg university students
enrolled in a teacher training program at Simon Fraser Univers-
ity to participate in a project involving color and personal
development. The benefits to the participants were advertised
as including a gain in knowledge about their perception of
themselves, others (e.g., their students), and the world. Due
to the subjects' professional interest in the project as a
learning (and teaching) experience, a debriefing session was
conducted after the conclusion of'gll the experiments during
which training techniques used were explained in detail.

The full sample consisted of 26 individuals, and these were
assigned to an experimental and a control group at random as
they presented themselves for testing.

The experimental group, numbering 15 subjects, and con-
sisting of 9 females and 6 males, had a mean age of 25.3 years
(range 19 to 42 yeafs) and a mean score on the Farnsworth-Mun-
sell 100-Hue Test (hereafter called the color discrimination

score) of 61.8 (range 0 to 275) with a retest mean score of
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43.8 (range 4 to 145).

The control group consisted of 11 subjects, 7 females and
4 males. This group haa a mean age of 23.18 years (range 20 to
26 years), a mean color discrimination score of 32.1 (range 0
to 96) and a mean retest color vision score of 17.5 (range 8

to 44).
I1 PRE-TRAINING TESTS

Two separate measurements were made: psychophy#ical color
sensitivity testing and integrated color sensitivity testing. This
was in accordance with the conclusions reached in chapter II, where
it was pointed out that a more comprehensive understanding of an
individual's integrated color Seng}tivity may possibly be gained

through a comparison with his psychophysical color vision ability.

Psychophysical color sensitivity test

The purpose of this test was to ascertain to what extent the
subject is able to physiologically discriminate between colofs.

Because of the relative simplicity with which the test can be
administered, and in order to keep the testing time within a reason-
able limit, the Farnsworth-Munsell 100-Hue Test (100-Hue) was em-
ployed (Farnsworth, 1943; 1957). It is a color vision test util-

izing the surface mode of presentation, and its main virtue is
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that it can, besides detecting color confusions, indicate minute
differences in color discrimination iﬁ deviant as well as in
normal observers (Lakowgki, 1969) . The latter ability of the test
was especially useful ﬁere since, in part, physiological color
discrimination performance is an ability which it was desirable
to compare with integrated color sensitivity scores. Further-
more, since the present testing was not so much concerned with
diagnosing particular color deficiencies as it was with the rep-
resentation of the subject's color vision discrimination profile
in an easily comprehensible form, the 100-Hue test served admir-
ably,

The 100-Hue test consists of 85 Munsell color chips distrib-
uted within the C.I.E. color space as shown in appendix B. Each
matte color chip of 1/2" diameter_js mounted in a dull black
bakelite cap, 1/8'" below the cap's top edge, and surrounded by a
1/8" wide rim. The total number of caps is divided into four
nearly equal lots which are contained in four cases, each case
containing the first and the last cap of adjacent series which
cannot be removed. The four cases contain the following numbered
caps: 1-22, 22-43, 43-64 and 64-1. The loose caps are removed
from the case and presented to the subject in a random order
which, according to Lakowski (1969), should be the same every
time the test is administered (cf. appendix B). The task is

for the subject to place the removed caps in the cases (one case
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at a time) in a consecutive or smooth color order between the

two fixed caps beginning and terminating the series of that par-
ticular case. Colorimefric data for the 85 caps is to be found
in appendix A.

The test has a peculiarity which may be seen both as an ad-
vantage and a disadvantage in the present context. The 85 Mun-
sell colors which have been chosen for‘the test (Farnsworth, 1943;
Nickerson and Granville, 1940) are placed in the color space in
such a way that they are approximately equidistant from the C.I.E.
illuminant 'C*' (i.e., 6750 K) with the result that only the hue
varies between the color chips, and chroma and value remain approx-
imately unchanged for the normal observer (5.18-5.99/4.4-6.0 in
Munsell's re-notation; 5/5 according to Nickerson and Granville
(1940; 6/6 according to Lakowski (}969)). The advantage to this
design is that only the variable of hue is tested. The disadvan-
tage perhaps is that 'color sensitivity' in this case might be
really regarded as 'hue sensitivity'. Howevever, considering the
test's power to detect a wide variety of color defects (Lakowski,
1969), and that Farnsworth_(1957) himself states that the test is
for the examination of color discrimination, it is perhaps fair
to say that in spite of its above mentioned limitation, it still
affords a convenient and reliable way to quickly assess a person's
psychophysical color sensitivity. This argument will also justify

the use of the 85 Munsell colors later in the specification of
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test stimuli.

Lakowski (1969) points out that the 100-Hue test is a
"relative measure of coiour discrimination and therefore cer-
tain criteria or reference standards are necessary against which
to evaluate the given individual score or configuration.' (p. 274)
Farnsworth (1949, 1957) employs as one standard for color discrim-
ination ability the terms superior, average and low discrimination,
and standard values for the error scores associated with these
categories are given. Ho&ever, since the scores obtained from the
100-Hue test were used in part in the selection of feasonably
homogeneous samples for statistical analysis, reference standards
found by Verriest (Lakowski, 1969) were found most useful. These

are discussed in chapter VI.

Test administration and directions

The test was presented and explained to the subjects in the
standard way as recommended by Farnsworth (1949, 1957).

A booth type of structure made from neutral gray card was
used to screen off distracting background and to ensure that no
undesirable color reflections fell on the work area. The light-
ing employed was daylight type fluorescent lights with an approx-
imate color temperature of 7000° Kelvin (General Electric, type

F-40D) .
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Scoring

The test was scored in the usual manner (Farnsworth, 1957),
the error score for each cap being the sum of the difference
between the number on the back of the cap and the numbers of

the two caps immediately adjacent to it.

Integrated Color Sensitivity Test

This test was designed specifically for the present study,
since no existing test endeavors to measure the previously
discussed four dimensions of integrated color sensitivity. The

test will be called the ICS Test (Integrated Color Sensitivity

Test) for convenience.,

Description of the ICS Test

The purpose of the test was to assess the level of the
individual subject's integrated color sensitivity separately on
a set of four dimensions.

The subject was supplied with four sheets of paper, each
displaying a black and white picture reproduced from a photograph
on a Xerox copier (cf. appendix B for samples of these pictures),
and a case of 29 felt markers which had been matched to 29 of the
85 Munsell colors used in the 100-Hue test. (See appendix B for

a full description of physical properties and colorimetric data.)
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The subject was asked to study briefly the first picture and
then to color it wusing the markers available which most approp-
riately expressed the way he saw the picture. It was further
mentioned that the picture must be completed within a two minute
time period, since it had been the writer's experience that if
given no time limit, a subject will not respond very spontaneous-
ly, nor will the finished product adequately show differences
in number of colors used between different subjects. The coloring
procedure was repeated for the remaining three pictures.

After the coloring task was completed, the subject was asked
two questions (cf. 'Directions' below).

The experimenter assessed the subject on the dimensions of
actualized and transactional color perception during the task and
these scores, the numbers of the felt markers used, and the tape
recorded answers to the two questions were kept for subsequent

analysis.

Criteria of integrated color sensitivity

The ICS test was primarily aimed at assessing the individual's
'creativity' as far as colors are concerned. However, the sense
in which 'creativity' was used here was a very special one as
mentioned in chapter II. This is particularly noticable if one
compares the ICS test with Torrance's (1966) tests of non-verbal

creative thinking ability. Torrance's notion of creativity is
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founded upon the'individual's need, when confronted with one of
the completion tasks, to create something unusual, whereas the
present test was not sa much concerned with urging the subject
to create something unusual but rather with assessing what the
individual did in an ordinary situation (or as ordinary as a
laboratory setting allows) with colors.

Furthermore, the present notion of creativity was not
tested directly., Instead, the four specific dimensions which
were shown to be derivatiVes of creativity were tested.

It should also be noted that 'priority of.color'
(cf. chapter II) was not tested directly. Like the concept of
creativity, priority of color acted as part of the analytic
underpinning of the constructed concept of integrated color
sensitivity. It was thus only teited indirectly through the
four dimensions previously mentioned.

Specifically, the four dimensions tested were:

Individuating through color,

Personal color perception,
Actualized color perception, and

W N~
L]

Transactional color perception.

1. Individuating through color. The subject was expected to

individuate between objects, persons and events depicted in the

photographs through the use of color. The more individuations
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he made, the higher level of integrated color sensitivity he was
said to have. |

In picture I, objeéts of the still life (i.e., the oranges)
had to be individuated.

In picture II, the different persons (i.e., children) as
well as the generally cheerful mood of the event had to be indiv-
iduated through color.

Picture II1I, the landscape, was not used in the assessment
of this dimension of integrated color semsitivity.

In picture IV, persons as well as the predominantly dramatic
nature of the event were expected to be individuated.

2, Personal color perception. It was assumed that the higher

the subject's level of integrated color sensitivity was, the more
personal or ideosyncratic his color choices in felt markers would
be. The extent of the subject's personal color perception was
assessed from his performance on all the pictures,

In picture III, for instance, a culturally oriented person
might feel compelled to color the sky blue, the grass green,
etc., since these are the colors usually associated with these
items. The subject with a higher level of integrated color
sensitivity, on the other hand, would be expected to deviate from
these norms.

Pictures II and IV show two contrasting events as far as

mood is concerned. The one shows a group of children who are
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clearly enjoying themselves. The other shows a dramatic scene
--an accident--in which the mood is clearly one of apprehension,
tension and shock. The‘highly color sensitive subject would be
expected to express his personally oriented color perception
through the use of 'nmon-cultural' colors in the differentiation
of these two events.

3. Actualized color perception. One would look for an openness

and a playful attitude toward the coloring task at hand from the
individual with a higher level of integrated color sensitivity.
Colorations which are indicative of this attitude might for
instance be evident from a high degree of individuating (i.e.,
by letting persons depicted in pictures II and IV 'speak their
own color', by eliciting the colors which make particular items
of vegetation in picture III 'what they really are', etc.).

4, Transactional color perception. When the color sensitive

subject is exposed to the coloring task, he should show evidence
that the colors have affected him to some extent. The highly
sensitive subject would be expected to display signs of surprise,
pleasure, displeasure, or the like during the task, whereas the
less sensitive subject would be more indifferent to and unaffected

by the coloring task.

Directions

The experimenter introduced the ICS test by saying: "I have
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here four pictures of a variety of subjects. I am going to give
you one at a time. Study each one briefly to make sure you know
what is going on in the.picture, and then color the picture with
the felt markers in the rotating tray. You can see the colors
of the felt markers on the front of the tray (he points), and
you must only take the colors you are going to use from the tray.
When you have finished with a marker, put it over into this tray
(he points). If you want to, you can use the colors you have
alread; used again, You'll have two minutes in which to finish
each picture, so you must work fast. Do you have aﬁy questions
about what to do?" -

The experimenter paid special attention to behavior indica-
ting decisiveness, hesitancy, playfulness, and to the general
mood of the subject., Did the‘subigct decide quickly on a color,
or did he spend some time searching for a particular one? Did
this type of task seem unfamiliar to the subject? Did the subject
experiment with colors, trying out first one color and then
finishing with another? Was the subject's mood indicative of
enjoyment of the task or did he treat the task as a chore?

After each picture was completed, the numbers of the felt
markers used were recorded.

After the entire coloring task was completed, the subject
was told: "I would now like to ask you a couple of questions

about what you have just been doing."
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To ascertain, in part, the extent of the subject's actualized
and transactional color perception, thé experimenter then proceeded
to ask the two followiné questions:

1. '"Do you think‘you learned anything about the things and
people in the pictures while you were coloring them?"

2. "How did you like doing the coloring?"

The answers to these questions were tape recorded and subseq-

uently typewritten.

Test administration

The coloring task was administered immediately after the color
discrimination test, using similar neutral gray booth and daylight

type fluorescent lighting.

Scoring

Each of the four dimensions of integrated color sensitivity
was scored separately, and the scoring was based on one or more of

the following:

1. Picture coloring task (scored by experimenter);
2. Observation of subject during coloring task
(scored by experimenter);
3. Responses to post-task questions (scored by raters).

Figure 2 shows an overview of which task results were used in

assessing the four dimensions.
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Individuating through color. Scoring' of this dimension was based

on the picture coloring task alone.

The number of indifiduations made through color by the
subject was counted as the maximum number of felt markers used
in pictures I, II and IV. Two scores were obtained:

1. The sum of the numbers of markers used in the three
pictures was obtained. This score indicated the total number of

individuations made by the subject between objects and persons.

2. The number of markers used in pictures II and IV, but
which were not repeated in either of these two pictures, was used
to indicate the 'uniqueness' of the event in picture II as
compared to that in picture IV,

Personal color perception. Scoring of this dimension was based

on the picture coloring task alone, and all four pictures were
used.

The recorded numbers of the felt markers used in each of the
pictures were examined together for the experimental and control
samples, and a score for each marker used by the subject was
arrived at by subtracting the number of times a particular marker
had been used from 26 (which was the maximum number of times a
marker could be used by the full sample). The score for each
subject was obtained by adding up individual scores for each marker
used by that subject. Thus, an individual who used a marker which

had been used by everyone else would receive a score of 0 for that
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marker. Had he used a marker which was used by, say, 10 other
subjects, he would have received a score of 16 (26 - 10) for
that marker. If these fwo markers were the only ones used by
this particular subject, his total score on that task (out of
the four tasks comprising the personal dimension) would have
been 0 + 16 = 16. It can be seen that the more personal or
uncommon the selection of markers, the higher an individual's
score will be.

It is noted that this procedure assumed that the cultural
norm for the application of Eolors was based solelylon the
responses of the total number of subjects. In other words, the
26 subjects constituted, for the present purpose, a complete
'cultural group' in itself,

Actualized color perception. Experimenter observation of the

subject during task completion and four rater assessments of
answers to post-task questions formed the basis for scoring of
this dimension. 5

1, The subject's attitude was observed and scored by the
experimenter on a nine point scale ranging from 'bored, dead,
manipulatory' (scored as 1) to 'responsive, alive, open, playful!
(scored as 9).

2. Recorded answers such as 'I think I learned quite a bit

about the people in the pictures', or 'I couldn't find the colors

I wanted to use', were assessed by the four raters.
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Actualized color perception was defined as consisting of
four distinct dimensions, and these were assessed by the raters

on a semantic differential type scale of the following kind:

passive _ _ manipulatory
receptive _ closed
aware _ _ unaware
interested indifferent

987654321
The scores were averaged, since the conéept of actualized color
perception was defined as the composite of the above four dimen-
sions, and a score for each subject assessed by each rater was
obtained.
The reliability of the raters' scores was tested using
Winer's (1962, pp. 124-132) method. The formula for the reliabil-

ity coefficient was:

between people ~ M res

S between people

and coefficients of 0.88 for the raters' pre-training scores and
0.83 for their post-training scores were obtained.

The four raters' scores were finally averaged, and a single
score for each subject was arrived at.

An A-test, testing the extent of agreement between subjective
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and objective assessment of actualized color perception, was
afterwards carried out. The A-test is a simplified form of the
more common t-test, and'itbis especially useful where a compar-
ison between two matched groups is desired (McGuigan, 1968,
pp. 176-178). The formula for A is:
Ld
(Ya?

where d is the (positive or negative) difference between individual
scores of the two gfoups.

The A-test showed that there was no significant difference
(p 2 0.05) between the experimenter's and the raters' scores, either
on the pre or the post-trainihg assessment,

Transactional color perception. This dimension was scored by the

experimenter on the basis of obsef&ation, and by the raters on
the basis of verbal responses after the task.

1. The subject's transactional attitude to the coloring
task was observed by the experimenter and scored on a nine point
scale ranging from 'does not seem to be affected by the task at
all; the éolors don't seem to excite him in fhe least' (scored as
1) to *he shows strong signs of surprise, pleasure, displeasure,
excitement' (scored as 9).

2. Recorded answers such as 'I really liked doing that', or

'coloring doesn't really excite me' were assessed by the raters
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on the semantic differential type scales below.
Transactional color perception was defined as consisting of

the following four polar dimensions:

involved _ cold
alive _ bored
playful _ rigid

responsive dull

987654321

The same scoring procedure as that used for actualized color
perception was used here, and a single score for each subject was
arrived at.

Reliability coefficients for the raters' assessments were
found to be 0.91 for the pre-training and 0.90 for the post-
training test scores. -

The A-test comparing the subjective and sbjective scores,
however, showed that no agreement existed between these two types
of assessment.

The results of testing for rater reliability and agreement

between raters and experimenter will be discussed in detail in

chapter VII.
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ITI POST-TRAINING TESTS

On the day followiﬁg the training session (which itself
followed one day after‘the pre-training tests), the Farnsworth-
Munsell 100-Hue test and the ICS test were again administered
to the subjects.

Procedures and scoring of the post-training tests were

identical to those of the pre-training tests.

IV INTEGRATED COLOR SENSITIVITY

TRAINING SESSION

Description

The object of this training experiment was to provide a
variety of experiences which were thought to contribute to the
heightening of the individual subject's integrated color sensi-
tivity.

The full integrated color sensitivity training course which
was constructed in accordance with the conclusions reached in

chapter III looked as follows:

Session A (3 hours):

1. Color meditation exercises,

2. Positive/negative color talk,

3. Assigning colors to concepts and people, and
4, Film and slide experiences.
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Session B (1-1/2 hours):

S. Color meditation exercises, and

6. Self-portrait.

Figure 3 presents an overview of which of the four dimensions of
integrated color sensitivity were thought to be especially
affected by each‘of the training techniques. The six techniques
(or exercises) are described briefly bélow, but a complete

description of them is to be found in chapter III,

1. Color medifation exercises. This consisted in 'asking'
particular objects how theii color makes them 'what they are'

(cf. chapter II), and thus individuating through color is involved.
Secondly, this was thought to be a good exercise in the Taoistic
method of perception since openness to objects in the colored
environment would be required. Tﬂirdly, few individuals should
fail to become aware of the effects the colors meditated upon

have on them.

2. Positive/negative color talk. The 'conversation' with colors

was assumed to contribute to the heightening of actualized as
well as transactional color perception, since both an openness
toward what the other person is trying to convey through colors
as well as an awareness of subtle effects induced in the partici-

ant as a result of his own color 'statements' were involved.
p

3. Assigning colors to concepts and people. Awareness of how
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slight nuances in concepts may require fine adjustments of colors
to fit these assignments could bg gaiﬂed from this exercise. The
eight LUscher colors uséd are almost invariably found to be
inadequate for such fine differentiations between closely related
concepts and, as a result, the individual should gain a higher
awareness of the problems and possibilities of individuating
through color. Also, since it is often the case that different
individuals pick different colors for the same concept, it

should become clear to the participants how some color choices
are idiosyncratic or personal and how others, perhaps given a
frame of reference in the form of a particular 'shared experience’,
are cultural.

In another series of experiments unrelated to those described
in chapter III, the writer has had participants assign colors to
the other individuals in the group. Since this seems particular-
ly related to the notion of individuating also, such a procedure

was included under the present heading.

4., Film and slide experiences. The slides consisted of land-
scapes, flowers and paintings by Bridget Riley and Victor Vasarely,
and they were all presented in focus as well as out-of-focus. Each
slide was accompanied by comments and discussion about what was
shown. By virtue of their unusual content, these experiences were
thought to facilitate, through distortion and subsequent loss of

physical outlines of objects, persons, etc., a heightened



awareness of individuating through color, personal rather than
cultural color perception through an understanding of the artist's
problem of the transfer.of meaning on a one-to-one basis, and
actualized color perception, since an openness toward the color
stimuli would be required in these experiences.

To supplement the slides, and in order to enhance the
effectiveness of these experiences on all four points mentioned
above, a short film, 'Mahgreb' by Paul Thompson (1972), was
included in this part of the program. This was a film depicting
life in the Sahara Desert, shot in high contrast black and white,
and later converted into color. The colors used were unusual
because they completely lacked any reference to the desert scenery,
and because they were a pure expression of the film-maker's
idiosyncratic perceptions. It was hoped that this film would act
as a facilitator in the break-down of the subjects' established
color concepts.

5. Color meditation exercises. This was a repetition of (1),

and it occurred twice in the program since it was felt that no
noticable effects of this part would be experienced with only
one exercise.

6. Self-portrait. The aim of this exercise was to specifically

heighten the ability to individuate ('self-individuating' in this
case) through color, to heighten personal color perception, since

the way one perceives of oneself does not always coincide with the
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way one is perceived of by others, and to heighten transactional
color perception, since the subject becomes aware, through group

feed-back, of the effects of his creative effort.

Criteria of training procedures

The following four conditions had to be met in the development
of the procedures:
1. The techniques selected could not 'teach the test', i.e., they
could not teach the partiéipants to perform in specified ways in
the post-training tests. This was here interpreted.to mean that
such terms as 'awareness' and 'sensitivity' must not be used by
the experimenter during the training session, and that the nature
of the previously discussed four dimensions of integrated color
sensitivity in general must not be disclosed.
2. Since the writer had found that a group of between 10 and 15
members seems to be about the right size for an enterprise of this
nature, the techniques chosen must be appropriate to such a group
size,
3. Due to the rather lengthy pre and post-training testing of
each subject, it was desirable to keep the total group training
time to less than five hours. One full day consisting of two
sessions with a short break for lunch was deemed sufficient.
4. The techniques selected must be specifically directed at

heightening one or more of the four dimensions of integrated color
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sensitivity. The ﬁrevious description of the procedures presented
arguments to meet this requirement buf, of course, the final
assessment of the succegs of the program will rest on the outcome
of the pre and post—tréining testing.

Furthermore, the activities listed conformed to points 1, 2
and 3 of the above criterion: to the first through a carefully
worded set of instructions and a de-emphasizing during subsequent
discussion of direct references to the four dimensional definition
of integrated color sensitivity; to the second and third, since
all of these techniques from the writer's experience were
suitable for relatively small groups and of sufficient brevity

to fit within the allotted time.

Administration of experiment

It was necessary to conduct the experiment twice since it
proved very difficult to obtain volunteer subjects. The first
group consisted of subjects El to E7 and Cl1 to C9, the second of
subjects E8 to E1S and C10 and Cll. The pre and post-training
testing of these groups was identical, and great care was taken
in duplicating the training session procedures and material for
the two separate groups.

The room used for the training sessions was approximately
18 ft. X 20 ft. in size, carpeted, equipped with comfortable

chairs, and lit by a combination of overhead 'deluxe warm'
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fluorescent and incandescent lights. There were no windows in
the room.

Each exercise was introduced by means of a brief, formal
description and, following each exercise, an informal discussion
of what had occurred took place. This latter took the form of
comments and questions. Since the major aim was to attempt to
heighten integrated color sensitivity rather than test the
effectiveness of any one technique, it was not felt to be
pedagogically warranted to place any restrictions on this inter-

change, and no directions for it were supplied by the experimenter.

V SAMPLES USED FOR
STATISTICAL ANALYSIS
On the basis of the averaged pre and post-training color

discrimination test scores and age information, a number of
samples were defined for statistical analysis. (The term 'full
sample' refers in the following to the complete experimental and
control group numbering 26 subjects.) Table I in chapter VI
shows this full sample with ages, and pre and post-training color

discrimination scores.

Experimental sample

This sample consisted of 10 subjects selected from the
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original 15. The original 15-subject sample had in it 5 subjects
who were clearly much beyond the means as far as either age or
color discrimination scére was concerned. The original 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-training tests were 275, 138 and 135, and on the post-
training test 145, 110 and 96 respectively. The mean scores for
the pre and post-training tests were 61.8 and 43.8. By elimin-
ating these three subjecté from the experimental sample, a sample
of 10 subjects, 7 female and 3 male, was defined. It had a mean
age of 22.6 years and mean pre and post-training color discrimi-
nation scores of 34.7 and 25.8. The subject numbers of this

sample were E2, E3, E4, ES, E6, E8, E10, E12, E13 and EI1S.

Control sample

This became the main control sample and was arrived at by
eliminating one subject from the original control group, subject
C8, whose age and color discrimination score practically coincided
with those of subject C7.

This sample thus consisted of 10 subjects, 7 female and 3
male, their age mean being 22.9 years, and their mean pre and
post-training color discrimination scores being 32.3 and 18.0,
These latter means were somewhat lower than those of the experi-

mental sample.
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The subject numbers of the control sample were Cl1, C2, C3,

c4, cs, c6, C7, C9, C10 and Cll.

Hi-E samgle

This sample consisted of the 5 highest scorers in the full
experimental sample on the color discrimination tests (the pre
and post-training color discrimination test scores having been
averaged for the purpose of this selection). Their mean (aver-
aged) color discrimination score was 113.0, and their subject

numbers were E5, E7, E11, E13 and El4,

Lo-E sgggle

This sample consisted of the 5 lowest scorers in the full
experimental sample on the averaged color discrimination tests.
Their mean score was 16.6, and their numbers were E2, E4, EG,

E8 and E10.

Hi-C sample

This sample consisted of the 5 highest scorers in the full
control sample on the averaged color discrimination tests. Their
mean score was 36.8, and their subject numbers were C3, C4, C5,

C7 and C11.
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Lo-C sggnle

This sample consisted of the 5 lowest scorers in the full
control sample on the a&eraged pre and post-training color
discrimination tests. Their mean score was 14.0 and their

numbers were C1, C2, €6, C8 and C9.
VI STATISTICAL ANALYSIS

In order to test the hypotheses stated in chapter 1V,
analyses of variance in the form of two-factor designs with
repeated measures on one factor (time) were carried out. A
computer program termed 'Anovar' was employed, and the model

used was of the following form:
Score = A(I) + B(J) + C(JK) + AB(1J) + E ,

where A was 'within groups', B was 'within time', 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 of each set of test results for the following samples:

Experimental and control samples,

.

Hi-E and Lo-E samples,

.

Hi-C and Lo-C samples,
Hi-E and Hi-C samples, and

[ I T 7 R S
.

Lo-E and Lo-E samples.
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Anbther dimension examined was what will here be called the
'utilization' performance of each subject. This term refers to
the extent to which the.subject utilizes areas of the spectrum
in which he has good discrimination, in preference to those in
which the 100-Hue test score is high (cf. questions, chapter IV).

The pre-training utilization score was derived from the pre-
training color discrimination performance, and the post-training
utilization score from the post-training color discrimination
score, The utilization score was arrived at by counting the
number of felt markers used in a particular picture; These
markers were those which did not coincide with corresponding
100-Hue test caps assigned error scores. Thus pre and post-
training scores for each of the subjects were obtained using

the following formula:

a; X 100 a, X 100 az X 100 a, x 100
+ + +
b b b b
Score = 1 2 3 4 / ¢,
4

where a = number of markers in 'no-error' areas,

b = total number of markers used,

¢ = number of total ‘'no-error' areas, and

subscripts 1, 2, 3 and 4 refer to scores for

pictures I, II, III and IV,

In other words, the score represents the average of the percentage
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of markers used which did not coincide with error caps, divided
by the number of no-error areas available.
The standard five analyses mentioned above were also applied

to the computed utilization scores.
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CHAPTER VI

RESULTS

The Farnsworth-Munsell 100-Hue test results

An examination of the results of the color discrimination
test, shown in table I, indicated that‘five experimental sub-
jects deviated from the rest of the experimental sample to a
marked extent. As was mentioned in chapter V, two subjects,

El and E9, whose ages were 42 and 37 respectively, were elim-
inated from the experimental sample because they deviated too
greatly from the mean of the remainder of the sample (mean 25,3
and range 19 to 27). Age is an important factor in color vision
performance (Lakowski, 1964), and'Fhese two subjects were clearly
different from the rest of the experimental subjects.

The remaining 13 experimental subjects could therefore be
regarded as reasonably homogeneous at least as far as age was
concerned.

In comparing the color vision scores of the remaining 13
subjects with the norms found by Verriest (Lakowski, 1969), it
was found that a further three subjects deviated to a marked

extent from the remaining 10 éubjects. Verriest's norms are:
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TABLE 1

AGES AND FARNSWORTH-MUNSELL 100-HUE TEST SCORES
"OF FULL SAMPLE

Average of

Pre-training Post-training Pre and

100-Hue 100-Hue Post-training
Subject Sex Age Score Score 100-Hue Score
El F 42 20 24 22
E2 F 21 8 4 6
E3 F 24 52 16 34
E4 F 19 46 20 33
ES F 22 52 40 : 46
E6 M 27 20 20 20
E7 M 25 275 145 210
E8 F 26 0 4 2
E9 M 37 12 24 18
E10 M 23 32 12 22
Ell F 23 135 96 115
E12 M 23 39 52 45
E13 F 20 78 . 62 70
El4 M 26 138 110 124
E15 F 21 20 B 28 24
C1 F 23 12 8 10
C2 F 20 0 8 4
C3 F 20 36 12 24
c4 F 22 20 44 32
Cs F 22 60 20 40
Cé6 M 25 24 8 16
c7 M 26 36 16 26
Cc8 M 26 30 12 21
c9 M 24 23 16 19
C10 F 26 16 20 23
Cl1 F

21 96 28 62

Subject numbers prefixed with 'E' are experimental subjects.
Subject numbers prefixed with 'C' are control subjects.
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Mean Mean Standard Range of 95th
age N score deviation scores percentile

20s 145 40 . 31 ‘ 4-162 92

The subjects E7, E11 and E14 had scores of 275, 135 and 138
respectively on the pre-training color vision test, and al-
though ,the scores of E11 and E14 were within the normal range
for that age group, they could not be considered anywhere close
to the mean of 40,

The ten remaining experimental subjects, as a result of
this elimination procedure, formed a fairly homogeneous group as
far as age and color vision score were concerned. Furthermore,
the essential randomness of this group was not impaired since
only in regard to these two factors was the group not a random
sample, Its randomness in all other respects was preserved.

Since the study was only con;erned with color discrimina-
tion ability, no attention was paid to possible color vision
defects. One of the subjects, however, was suspected of being
color defective. E7 was thought to be a probable Deutan, but
no further testing w | arried out to establish this.

Both the ages a: .olor vision scores of the control
sample were found to be well within the norms mentioned above.
For the sake of simplicity in analyzing the results, (i.e., by
obtaining a sample of the same size as the experimental one),

however, it was decided to eliminate one control subject--C8--
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whose color discrimination scores were practically identical with

those of C7.

ICS test results

Experimental and control samples as well as four smaller
samples were compared by means of analyses of variance. The
results are grouped according to which hypothesis they pertain
to, and the raw scores on which they are based are shown in
appendix A.

The first hypothesis was:
the subjects who undergo the sensitivity training
session will make a significantly greater number of
individuations through color than the subjects who
do not participate in the training.
The comparison of the,combiné& object ('oranges') and
person ('children' and 'drama') individuation between the experi-
mental and control sample showed that, although there was no
overall significant difference at the 0.05 level, there were diff-
erences between the pre'and post-training scores (p between .10
and ,05). An examination of the data suggests that the difference
was in the higher post-training score of the experimental sample.
This moved from a mean score of 14.4 to 17.2 whereas the control

sample remained relatively unchanged (from 12,3 to 13.6). Color

sensitivity training seemed to have been an effective factor in
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the higher post-éxperimental score,

A similar comparison of event ('children' and 'drama’)
individuation showed that there was an interaction effect of
group membership and sensitivity training (p between .10 and
.05). Although the experimental sample mean only increased from
7.8 to 8.0, that of the control sample decreased from 7.1 to 5.3.
This suggests that training may have had some effect in pre-
venting the mean from decreasing in the case of the experimental
sample.

Examining results to se?‘whether differences e*isted be-
tween the high and low color discrimination samples, it was found
that Hi-C subjects did better on the post-training tests of
individuating between objects and persons (p between .10 and .05),
and between events (p between }Os_gnd .01) than the Lo-C subjects.

No other significant results were obtained for the testing

of this dimension of integrated color sensitivity.

Summazx

1. Effect of training was evident in higher post-training
scores for object and person individuation of experi-
mental sample as compared to the control sample.

2. Effect of training was evident in relatively stable
event individuation of experimental sample in contrast

to a decreased control sample score.
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3. The Hi-C sample performed better on post-training
object and person individuation test than the Lo-C
sample.

4. Both Hi-C and Lo-C samples performed poorer on the

post-training object and person individuation test.

The data suggests that the first hypothesis can be accepted
with caution in spite of the fact that only a limited number of
significant results were obtained.

The second hypothesis was:

~

the subjects who undergo the sensitivity training
session will show a tendency toward a more personal
color perception compared to those subjects who do
not participate in the training.
Four coloring tasks were assessed for the scoring of this
dimension.
No significant differences were found between the experi-
mental and control samples in any of the four tasks.
In examining the performance of the Hi-Lo samples, however,
a number of differences became apparent. First, there was a
significant difference (p between .10 and .05) between pre and
post-training scores of the Hi-E/Hi-C samples on the 'oranges'
coloring task. Both samples increased their scores by about
the same amount, although the Hi-E sample scored slightly lower

on both tests. This suggests that training did not have any
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effect on scores for the high color discrimination sample.

Second, there was a significant difference (p befween .05
and .01) between pre aﬁd post-training scores fér the Hi-C/Lo-C
sample on the 'children' coloring task. Furthermore, this change
seems mainly due to the performance of the Lo-C sample whose
score increased from 68 to 96 in contrgét to that of the Hi-C
sample (107 to 121). This result however, does not support the
present hypothesis since neither of these samples participated
in the training session.

Third, on the Hi-E/Hi-C samples' performance on the 'chil-
dren' task, there was a significant interaction (p between .10
and ,05) between group membership and color sensitivity train-
ing. This seemed mainly due to the performance of the Hi-C
sample whose mean score increased from 107 to 121. In contrast,
the Hi-E sample's score decreased slightly on the post-train-
ing test from 93 to 87. Again, this result does not support
the present hypothesis.

Fourth, on the 'children' task, a similar result occurred
for the Lo-E/Lo-C samples. The Lo-E sample scored much higher
on the pre-test than the Lo-C one, but decreased slightly (144
to 137) in contrast to the Lo-C sample which increased its score
from 68 to 96. A significant overall difference (p between .10
and .05) between the two groups was found, and it seems mainly

due to the Lo-C sample's post-score. No support for the hypo-
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thesis was therefore found through this particular analysis,

Fifth, on the 'landscape' coloring task, tﬁere'was a
significant difference tp between .10 and .05) between the Hi-C
and the Lo-C samples, both on the pre and the post-training
tests. The Hi-C sample decreased its score from 52 to 45 whereas
the Lo-C sample increased its score from 80 to 98f

Sixth, on the 'drama' coloring task, differences (p between
.10 and .. 05) due to pre and post-training effects, and interac-
tion effects were found for the Hi-E/Lo-E samples. This was
mainly due to the Lo-E scores which went from 95 to 156 while
those of the Hi-E sample decreased slightly from 91 to 88. The
interaction was evident from these changes in opposite directions.
No direct inferences about the hypothesis can be made from this
result., However, it is clearlthaﬁ.while both samples scored
about equally well on the pre-test, the Lo-E sample seemed to
perform much better on the post-test.

Seventh, on the ‘'drama' task, there was fcund to be a.
difference between pre and post-training scores of the Lo-E/Lo-C
samples (p between .10 and .05} . This seemed mainly due to the
increase from 95 to 156 of the Lo-E sample, while the Lo-C
sample decreased slightly from 96 to 89. Furthermore, a signifi-
cant interaction was evident (p between .05and .01) between
group membership and training. This result suggests that as far

as low color discriminators are concerned, training did seem to
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Summary

1. There were no‘significant differences between the
experimental and control samples.

2. ('oranges') Training was not reflected in the Hi-E
sample's post-training scores.

3. ('children') The Hi-C sample scored as high on the
post-training test as the Hi-E sample.

4. ('children') The Lo-C sample improved on the post-
training score of the Hi-C sample although neither sam-
ple received any training.

5. ('children') The Hi-E sample decreased while the Hi-C
sample increased its score on the post-training tests.

6. ('landscape') The Lo-C sample increased while the
Lo-E sample decreased its score on the post-training
tests.

7. ('drama') The Lo-C sample increased while the Hi-C
sample decreased its post-training score.

8. ('drama') The Lo-E sample scored higher than the

Lo-C sample on the post-training tests.

All of these finding, with the exception of no. 8, were against
the hypothesis. Furthermore, no, 8 was in contradiction to no. 6.

The second hypothesis therefore had to be rejected, and it was

i
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concluded that the training provided did not produce the expected
increase in post-training scores of the experimental samples.
The third hypothesis was:
the subjects who undergo the sensitivity training
session will show an increase in actualized color
perception compared to those subjects who do not
participate in the training.
Subjective (i.e., carried out by the experimenter) and object-
ive (i.e., carried out by a panel of four raters) assessments

were obtained.

Subjective results

No significant differences between the experimental and the
control samples were found.

In examining the results of the Hi-E/Lo-E scores, which was
the only analysis yielding significant results, it was seen that
a significant change (p between .10 and .05) had occurred as a
result of the training. Both of these samples increased their
scores about equally (from 3.7 to 4.7 and 4.2 to 5.0, respect-

ively).

Objective results

A significant difference (p between .05 and ,01) as a

result of training was found between the experimental and the
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control sample, Although both samples increased their scores
from pre to post-test, the control samﬁle's increase was rela-
tively small (4.6 to 5.15 compared with that of the experimental
sample (3.8 to 5.5). This data suggests that the difference

was mainly due to the post-training performance of the experi-
mental sample, and that training thus seems to have been an
effective factor.

The results of the other samples' scores showed that for
the Hi-E/Lo-E samples, a significant difference (p € .01) occur-
red from the pre to post-training test, But that both of these
samples performed about equally well. There was furthermore no
substantive difference betweenvthe two samples on either pre or
post-training test. The data here suggests that a decisive
effect of training was evident in poth of these post scores.

Analysis of the Hi-E/Hi-C samples showed a significant
difference (p between .05 and .01), largely accounted for by
the increased Hi-E scores (from 3.6 to 5.9) as compared to the
slight Hi-C increase (from 4.9 to 5.2) Also evident was an
interaction effect of group membership and training (p between
.10 and .05), which mainly seemed due to the Hi-E increase.

This data suggests that the significant change which occurred
in the case of the Hi-E sample was a result of the effects
of training.

The Lo-E sample did not perform quite this well on the
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post-training test as compared to the Lo-C sample, although a

significant overall change (p between .05 and .01) from pre to

post-testing seemed mainly due to the Lo-E increase (from 3.5

to 6.0).

However, the Lo-C sample also increased (from 3.8 to

4,5), and it is questionable whether a clearcut statement can

be made about the effects of training in this case.

Summarz

Subjective results

1,

There were no significant differences between the
experimental and control samples.
Both Hi-E and Lo-E samples increased their post-train-

ing test scores,

Objective results

3‘

The experimental sample scored significantly higher
on the post-training test than the control sample.
Both the Hi-E and Lo-E samples increased on the post-
training test.

The Hi-E sample showed a significant increase in score
over that of the Hi-C sample.

The Lo-E sample may have performed slightly better

than the Lo-C sample on the post-training test.

From these findings, it is apparent that the third hypothesis
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can be accepted.
The fourth hypothesis was:
the subjects who undergo the sensitivity training
session will show an increase in transactional color

perception compared to those subjects who do not

participate in the training.

In a manner similar to that employed in the assessment of
actualized color perception, this dimension of integrated color
sensitivity was also assessed by both the experimenter and the

four raters.

Subjective results

There were no significant differences found between the
experimental and the control sémplgs.

Analysis of the Hi-E/Lo-E sample scores, however, showed a
significant interaction between group membership and training
(p between ,10 and ,05). In this case, the Hi-E sample increased
its post-training score from 3.4 to 4,7, while the Lo-E sample
decreased its score from 5.5 to 4.2. The positive effect of
training in the case of the Hi-E sample seems therefore to be
suggested by this data.

Results of the comparison between the Hi-E and the Hi-C
mean scores showed an even more decisive increase in post-

training test Hi-E scores. An interaction which seemed attribu-
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table largely to the post-training test Hi-E scores was
present (p between .05 and .01). Thishlatter sample went from
a mean score of 3.4 to 4.7, while the Hi-C sample decreased its
score from 3.9 to 3.1.l The effect of training, therefore, on
the Hi-E sample is strongly suggested by the data.

The Lo-E sample did not score as high as the Lo-C sample.
Both samples however increased their scores slightly. No con-
clusion can be drawn as to the effect of training, since a sig-
nificant difference was only evident between groups (p between

.10 and .05).

Objective results

The comparison of transactional color perception between
the experimental and the control sample showed that there was
a marked interaction between the effects of group membership and
training (p between ,05and .01)., The data suggests that this
result was due mainly to the increased post-training score of
the experimental sample (from 4.1 to 6.3) as compared to the |
decreased post-training score of the control sample (from 5.4
to 4.9). Training thus seemed to be a factor of significance
although no significant result was found for training only over
the two samples. It was furthermore interesting to note how
the experimental sample scored considerably lower on the pre-

training test than the control sample, and how this was markedly
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reversed in the post-training test scores.

A highly significant difference (p ¢ .01) was found between
samples Hi-E and Lo-E, és well as between their pre and post-
training scores (p< .01). The Hi-E sample scored much lower on
the pre-training test than the Lo-E sample (2.9 versus 5.8), but
on the post-training test the mean scores were 6.2 for the Hi-E
sample and 6.9 for the Lo-E sample. Tr;ining seems here to
have been especially effective in the case of the Hi-E sample,.

The comparison between the Hi-E and Hi-C samples showed -a
significant difference (p between .10 and .05) between pre and
post-training scores, as well as an interaction between effects
of group membership and training (p between .05 and .01). The
Hi-E sample's pre-training test mean score was 2.9 (as compared
to 5.3 for the Hi-C sample), and ;pat of the Hi-E sample's
post-training test score 5.3 as compared to 5.1 for the Hi-C
sample. Withthe significant change therefore reflected in the
Hi-E sample's post-training score, it must be assumed that this
interaction stems primarily from the noticable effect of
training.

The Lo-E sample also did rather well on the post-training
test as compared with the Lo-C sample. Its mean score increased
from 5.8 to 6.9 whereas that of the Lo-C sample decreased from
5.0 to 3.9. There was a resultant significant difference be-

tween the samples (p between .05 and .0l) as well as an inter-
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action between group membership and training (p between .10

and ,05), Training seems to have been a factor in the occur-

rence of these significant differences.

Summary

Subjective results

1. There were no significant differences between the
experimental and control samples.

2. The Hi-E sample ;cored significantly higher on the
post-training tests than the Lo-E sample.

3. The Hi-E sample scored significantly higher on the

post-training tests than the Hi-C samples.

Objective results

4. The experimental sample scored significantly higher
on the post-training tests than the control sample.

5. The Hi-E sample scored significantly higher on the
post-training tests than the Lo-E sample, although both
of these samples increased their post-training test
scores.

6. The Hi-E sample scored significantly higher on the
post-training tests than the Hi-C sample,.

7. The Lo-E sample scored significantly higher on

the post-training tests than the Lo-C sample.
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These findings support the fourth hypothesis.

Utilization score results

Analyses of variances were carried out, but no results of

significance were obtained.
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CHAPTER VII

DISCUSSION

Introduction

The present study was experimenta1 in the fullest sense of
the word in that it not only attempted to measure behavior in an
experimental setting, but did this on the basis of its own theory
and, to some extent, its own methods of measurement.

The concept under investigation was integrated color sensi-
tivity. Once the basic theory supporting the explication of this
concept had been developed, a set of operational definitions were
laid down. These, subsequently, became the basis for the four
hypotheses and the research questions. A condensed color sensi-
tivity training course was patterned on the casual methods and
results of a number of pilot studies involving color sensitivity
training, and this short course was used to test the general
thesis that integrated color sensitivity can be heightened.

The exi;tence of the concept of integrated color sensi-
tivity was taken for granted--at least while the theory was
being developed--although the subsequent occurrence of a number
of significant results confirmed that a concept like that des-
cribed exists. Whether the conéept, as a result of the experi-

mental findings, needs revision is another question, and one
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which will be di;cussed later in this chapter.

The effectiveness of the measures and training techniques
used were also subject fo testing, although only the latter
were specifically subjected to testing. The success--or lack of
success--of the ICS test itself emerges only indirectly as a
result of the testing.

The possibility that something may go seriously wrong in an
experimehtal study of this kind was particularly great since so
many of the procedures were new and untried, and since there
always was the risk of misinterpreting the test resﬁlts in such
a way that one step of the process from theory to results got
blamed for failures which in fact were incurred by another. This
problem was further compounded by the fact that, although exten-
sive enough for the stated pufpose3 the tests did not apply them-
selves to detecting the specific origin of failure, and by the
fact that a quite small number of subjects were used for the ex-
periments (N = 10 and 5). While these small samples were of
sufficient size to gain a broad picture of the problems, they of
course were not large enough to yield results of great statistical
reliability. It should therefore be remembered that the inter-
pretation of the results does not intend to state in unequivocal
terms that these results will be found whenever the tests are
conducted. Rather, the interpretation means to point out ways

in which the theory, the hypotheses, the measurement methods
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and the training techniques might be improved or restated, and to
indicate in a general way what might Be expected in experiments
of this nature.

For the purpose of the experiments, four specific hypo-
theses and a number of questions were investigated. The results
showed that the third and fourth hypotheses were confirmed, that
the first could be confirmed with caution, and that the second

had to be rejected.

The first hypothesis

This hypothesis was accepted with caution since, although
the comparison of the combined object and person individuation
for the experimental and control samples showed a significant
change due to the effects of color.sensitivity training, the
results of the event individuation showed that the experimental
sample did not increase its post-training mean score while the
control sample, on the other hand, decreased its score.

The reasons for this may be several. First, it is noted
that this was the only significant result on the event individ-
uation task. Comparisons involving the Hi-E, Lo-E, Hi-C and
Lo-C samples did not yield any significant results., This fact
in itself would seem to cast doubt on the event part of the
hypothesis,

Secondly, the experimental and the control samples might
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have had certain inherent characteristics which the experiment
was not designed to test for, and about whose effect on the
results one can only spéculate. However, had these hidden var-
iables existed, the results of the two samples' performance on
the actualization and transactional dimensions would likely have
confirmed this. As the results turned out, it appeared that the
two samples behaved as expected. There was no reason to suspect
that effects which did not show up in the testing of these two
dimensions would manifest themselves only on that of event indi-
viduation, and it must therefore be assumed that no hidden eff-
ects existed.

Thirdly, the claim that color sensitivity training will.
result in higher post-training experimental scores on the event
individuation task may simply be mistaken. The scores were de-
rived from a count of the markers used, and it is possible that
the number used on the post-response may in fact decrease while
the quality of the response increases. That is, it stands to
reason that a subject who only uses, say, two markers in the two
minute time period allotted will spend much more time coloring
with these two markers than a subject who uses ten markers in
the same length of time. Some such notion as the quality of
individuation may have to be included and tested for in experi-
ments designed to follow up this particular problem. A good

case in point was the performance of subject E10 who on the
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post-training test only used two colors for the 'drama' color-
ing task. The experimenter's comments seem typical of the qual-
itative aspect just meniioned: "Just sits and looks at last pic-
ture. Rotates tray. Tries to pick color. Picks one. Not cer-
tain of it. Picks green. Works fast now.'" This subject seemed
less concerned with covering the picture with color or with using
as many colors as possible in the two minute period as he seemed
with using the colors which most appropriately expressed the way
he felt about the picture:

Finally, it might be argued that the two parts of the test
(i.e., the combined object and person, and the event parts) were
quite different, both in conception and in method of scoring. .
That is, it might reasonably be said that the first hypothesis
really ought to have been formﬁlatgd as a two-part hypothesis,
and that the first part--judging from the available results--
was in fact confirmed. Had there been a second part, it would
then not have been confirmed.

The event part of the first hypothesis was concerned with
how unique the two pictures assessed were, and the scores were
obtained by counting felt markers used and subtracting those
which had been repeated in either of the two pictures. This
procedure was in principle similar to that used for the assess-
ment of the personal color perception dimension except that the

'cultural' was defined wholly in terms of the individual's
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responses to the two pictures rather than in terms of the total
group performance, and only comp;etelf unique responses re-
ceived a score. The présent method thus resembles those assoc-
iated with the second ﬁypothesis--a hypothesis which could not
be confirmed at all--and some of the possible reasons for the
latter's rejection may equally well account for the non-confirm-
ation of the present event individuation part of the first hypo-

¥

thesis,

The second hypothesis

Color sensitivity training definitely did not seem to have
any effect on the personal color perception post-training scores.
Was this due to faulty theory, poor methods of measuring perform-
ance, or inadequate training? -

While the theoretical framework for the inclusion of the
specially defined notion of creativity in integrated color sensi-
tivity (cf. chapter II) seems solid enough, the concept of ﬁer-
sonal color perception, as one instance of creative color per-
ception, may be of questionable merit. However, this concept
seemed sufficiently justified in the theoretical discussion.

The scoring system--awarding higher scores to the less
frequently repeated responses--was similar in principle to that
used by Torrance (1966) in his assessment of the originality,

flexibility, fluency and elaboration dimensions of creativity.
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It was therefore assumed that this method of scoring was ade-
quate for the purpose at hand.

One reason for the‘perplexing result may be that the test
itself did not afford the subject with enough scope for showing
his personal orientation in choosing colors. Many subjects
commented upon the lack of particular colored felt markers, and
a much finer test instrument, which truly gives the individual
the opportunity to use the colors he wishes to use instead of
the limited range of 29 hues and no value or chroma variations
might be required.

The 'culture! from which the norms were elicited (N = 26)
was also rather small, and perhaps a much larger sample, say.
between 200 and 300 subjects, would have made possible the deter-
mination of a more accurate cultural norm. Perhaps compared to
this, individual creative responses would have been easier to
detect.

It was mentioned in chapter II how existing color para-
digms may not be adequate for the characterization of creativity
in color perception since, by definition, the creative involves
what is beyond that already known or perceived of. In spite of
the fact that a larger sample and a finer test may be used,
therefore, the attempt to assess the true creative aspect of
personal color perception may be doomed from the start umless the

test can be constructed in such a way as to measure what at
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present is non-measurable, Kuhn (1962) and Toulmin (1961), for
instance, speak extensively about new paradigms and scientific
creativity, and if a parﬁllel is drawn between their exposition
of the development of a creative scientific model and the pre-
sent method of measuring creative color perception, it becomes
apparent that the only feasible way to gain a glimpse of the
unknown is to come to know the known as thoroughly as possible,
and then proceed to examine slight inconsistencies which may
result froq_inexplicable pfedictions. The present examination
of personal color perception can be seen as the firsf small step
toward the goal of knowing more about the known.

Yet another reason for the non-confirmation of the second
hypothesis may be that the training procedures were ineffective
insofar as the personal dimension was concerned. However, both
through the materials used, and during the group discussions
stress was placed on the notion of creativity and how different
objects have their own unique coloration. The coverage of this
dimension in the training session seems to have been as good as
that of the other dimensions for which satisfactory results were
obtained. |

Finally, it could be the case that the ability or attitude
associated with this particular dimension of integrated color
sensitivity takes a longer time to be acquiréd than the other

three. That is, it may take more time (with or without consistent
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training) to break out of the established cultural color para-
digm than it takes to learn to appreciate or enjoy the coloring
task or acquire a playful or open attitude toward it. Further

experiments will have to test this latter suggestion.

The third hypothesis

The dimensions of actualized and transactional color per-
ception were initially thought to be the two most difficult
dimensions of integrated color sensitivity to measure since they
depended less on numerical counts of responses than on assessments
according to fairly complex criteria, both by the (subjective)
experimenter and the (objective) raters. It was therefore par-
ticularly gratifying to find that so many significant results
were obtained on these two dimensions.

Experimental subjects clearly performed better than control
subjects on the actualization dimension, and this was also con-
firmed by the performance of the Hi-E and Lo-E samples, whose
mean scores were significantly higher than those of the Hi-C and
Lo-C samples respectively. Color sensitivity training, therefore,
seems to have been the effective factor accounting for the sig-
nificant changes.

It is interesting to note that with the exception of the
Hi-C mean score there were only slight differences between the

pre-training scores of the four samples: Hi-E, Hi-C, Lo-E and
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Lo-C (3.6, 4.9, 3.5 and 3.8 respectively). The 4.9 mean score
of the Hi-C sample was somewhat out of line with the others in
that it was higher. This discrepancy may have been due to the
small size of the sample, or it may have been due to the par-
ticularly low mean color discrimination score of this sample
(36.8) as compared to the Hi-E sample (113.0). Although it

was generally assumed that all subjects started out with the
same capacity for learning and for perceiving, the most likely
answer may be that this particular sample did in fact start

out with a higher mean level of actualized color perception than

the three other samples. This result might not have occurred

had the samples been larger and thus more randomly representative.

The fourth hypothesis

The hypothesis claiming that transactional color perception
would be heightened as a result of color sensitivity training was
confirmed. The results showed that the experimental subjects
consistently performed better than the control subjects and that
furthermore the Hi-E and Lo-E samples did better than the Hi-C
and Lo-C samples, respectively.

On the pre-training test, the mean scores for the Hi-C, Lo-E
and Lo-C samples were about the same (5.3, 5.8 and 5.0 respec-
tively), whereas that of the Hi-E sample was considerably lower

viz., 2.9. This is interesting for two reasons. First, because
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it may confirm the point made above that it is difficult to
predict how such a small sample will séore and secondly, this
particularly low pre-tr;ining score contributed to the overall
rather low pre—traininé score of the experimental sample (4.1)

as compared to the control sample (5.4).

Utilization results

It was disappointing not to find any significant results
from the analysis of utilization scores, since it was hoped that
the subjects' color discrimination ability somehow might provide
an index to how they would perform on the ICS test. From the
outset, it did not seem unreasonable to assume that a subject's
physiological color discrimination ability would be reflected in
his ability to become more aware of colors and that, as a result,
a correlation between his color discrimination ability and his
integrated color sensitivity might exist. The results, however,
clearly showed that no such correlation existed.

One reason for this may be that the scoring procedure did
not adequately characterize the subjects' performance. In order
to review the scoring procedure, several steps must be examined.
First, for each coloring task, a percentage which expressed the
number of markers used which coincided with 100-Hue test caps
carrying no error score versus the total number of markers used

was worked out. The resultant figure expressed the degree of
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overlap between markers used and corresponding 100-Hue caps:
the higher the percentage, the less overlap there was, i.e.,
the more use there was Sf no-error areas. Taken by itself,
this figure was biased against the high color discrimination
scorers since these subjects would have so many fewer areas
of no-error than the low scorers, and they would thus in some
cases simply not be able to fit their total selection into the
small no-error areas. Low scorers, on the other hand, would
not encounter this problem since almost any marker they chose
would be certain to coincide with a no-error 100 Hue cap. In
order to adjust for this bias, further adjustments which will
be mentioned momentarily were made.

Secondly, since reliability and validity were of prime
concern, the percentage scores for all four picture coloring
tasks were averaged. Although it perhaps could be argued that
it was unreasonable to expect utilization to manifest itself
equally on such diverse tasks as those employed, and that the
individual task scores in fact might show subject specificity,
it was thought that, since the criterion of excellence was the
same for all tasks, a combined score was justified.

Thirdly, in order to overcome the above mentioned bias,
the averaged percentage score was divided by the total number
of no-error'areas available. This was done to make it a func-

tion of what was possible for a particular subject to achieve,.
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It was thought that this procedure would give the high scorers--
who in many cases had perfect IOQ-Hue‘scores in parts .of the
spectrum--a chance to oStain high percentage scores in spite of
their localized color aiscrimination handicap. That is, the
'good' areas used would be credited with points as if there were
no areas of poor color discrimination throughout the remainder of
the spectrum.

The scoring procedures, which in this case are fairly in-
volved, are a determining factor in how the concept of utiliza-
tion is interpreted since they form the practical criterion for
what counts as utilization. By virtue of this, it does not seem
possible to criticize the scoring method as being wrong as long
as some degree of agreement exists between the definition of the
concept and its practical criterion, and no gross inconsistencies
between the two exist. On reviewing the concept and its measure-
ment, it seems that both of these conditions have been met.

Another characteristic of the test which could possibly
account for the lack of significant results might be that the
colors of the 29 felt markers ehployed did not correspond pre-

- cisely enough to the corresponding 29 100-Hue test caps. This
might be due to the material properties of the colors: size of
pigment particles may vary, as may the medium base into which
they are ground, to the fact that felt markers after even slight

use tend to get lighter and less saturated, and to the peculiar
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properties of the Xerox paper used in the coloring task., This
paper, with its fused toner-particle sﬁrface, did seem to intro-
duce variations in the dpplied colors which made them slightly
different from the original color samples on which the colori-
metric measurements were based.

The resultant effcct due to one or more of these points
might have been such that factors other than hue discrimination
determined the choice of colors used and that, in cons:quence,
the fine nuances which the 100-Hue test detected were lost in
the subsequent coloring task. If this indeed was the case, it
is not surprising that high color discrimination scorers (i.e.,
poor color discriminators) performed as well on utilization as
the low scorers,

The high scorers furthermore might have had an unduly easy
task due to the spacing of the 29 felt markers around the spec-
trum. It might have been too easy even for poor discriminators
to distinguish between felt marker colors since they were not
nearly as closely spaced as the 85 100-Hue colors. This would
tend to lose the purpose of fine coloar discrimination which the
100-Hue test established and thus result in lack of differences
between high and low color discrimination scorers.

Should one have expected a significant change on the util-
ization scores as a result of color scnsitivity training? For

one thing, it was known that 100-Hue test scores as a rule would
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decrecase on re-test and, since the pre-training utilizotion
scores were bascd on the first 100-Hue scores and the post-
training utilization sco%es on the 100-llue rc-test scores, it
secnicd reasouable to expect an improvement in utilization on
the post-test. TFor another thing, improvement could be exnected
since the color sensitivity training did focus on the aspect
of awareness of colors. Whereas the pre-training utilization
scores might thus have reflected r.ther mindless and haphazard
choices, the post-training scores should have been indicative
of a more attentive and color conscious attitude.

Briefly comparing the results of the other ICS test tasks,
it is interesting to note that only four instances of signifi-
cant differences between high and low color discrimination
scorers occurred, These were on the combined object and person
individuation dimension where it was found that the Hi-C sample
performed better on the post-training test than the Lo-C sample,
on the 'children' task of the personal perception dimension where
the Lo-C sample improved more than the Hi-C sample on the post-
training test, and on the transactional dimension, both according
to the subjective and objective ratings, where the Hi-E sample did
better than the Lo-E sample on the post-training test.

These instances, however, are not sufficient to establish
that any differcnce between high and low scorers really occurred

as a result of the sensitivity training, especially since the low
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contro] samnle did better than the high control sauplie in the
second instance whercas, in the other instances, the high scorers
did better than the low‘scorers.

Finally, a word should be said about the concept of util-
ization itself. Initially it scemed reasonable to assume that
physiological color discrimination ability should in some way
affect performance on the ICS test since the latter did concern
itself with the perception of colors. The lack of significant
results now r:ises the poésibility that this assumption may be
unwvarranted. Is it possible that the type of internalization
which the ICS test professes to measure in fact is not specific-
ally color oriented, but rather pertains to the acquisition of
some abstracted units of reality (in the present case, color),
and that the capability which is necessary for this acquisition
perhaps resembles intelligence more than color discrimination?
One way to get answeres to this question might be to conduct
further experiments, but while it may turn out to be true, it
could still be the case that color discrimination is an effec-
tive factor in ICS test performance. For example, some of the
possible sources of inadequacy relating to the utilization res-
ults mentioned may, if corrected in further experiments, show
that a threshold level of color discrimination proficiency is
needed for a particular level of integrated color sensitivity

to establish itself or for a heightening of it to occur, just
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as some sort of minimum visual capability seems rcquired in
order to dcvelop any consciousness which has as its baris

visual sensory input,

Problem of training

It was pointed out in the last chapter that one reason for
the lack of significant results on the event individuation dimen-
sion might have been ti.at more time is required to break old or
existing paradigms., This introduces the problem of time spent
on the sensitivity training, and it raises the question of whether
in fact 4-1/2 hours was enough time to attain the goals aimed for.
If only the acquisition of a skill had been the purpose of the -
training, this time might have been sufficient. Considering how-
ever that a process of internalization was rcquired, one wonders
if 4-1/2 hours really was sufficient time. To thoroughly make
some concept part of one's conceptual framework may take days or
months instead of hours, and it might not have been surprising
after all that many of the results lacked significance. At the
same time, it would then be even more surprising that two out of
four hypotlicses were so strongly confirmed. An argument for this
position would be that, while learning generally does take a goad
deal of time to 'sink in', it may only take a momentary revela-
tion (perhaps during a peak or near-pcak experience) to shake up

the conceptual framework and start the assembly of a new one.



Conscquently, internailization would proceed in distinct leaps,
and it may just so happen that the color sensitivity training
provided n‘condition fof such leaps. WKhether in fact this was
the casc is impossible to discern from the present results, and
further cxperiments which specifically explore this would have
to be conducted.

Another two reasons for the color sensitivity training not
having the desired effect in all cases may be the following.
First, it was decided that the training should not teach the ICS
test to the subjects (cf. chanter V)., This was interpreted to
mean that terms such as 'awareness' and 'sensitivity' should not
be used in the training sessions. Better results would possibly
have been obtained had the subjects becn told the full facts
about the ICS test, and been put through specific exercises which
prepared them for performance on it. In part, then, the test
taking skill would have been developed, and in part the subjects
might have been provided with a stronger motivation for perform-
ing well on the post-training ICS test. llowever, seen in retro-
spect, the restraint placed oh the training procedures make the

‘partially successful results even more convincing. An interest-
ing and valuable series of experiments could be conducted in
which different degrees of disclosure of information about the
concept of integrated color sensitivity constituted the differ-

ence between experimental samples.
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Secondly, the possibility cxists that the training was suc-
cessful, but that the post-training recsults really were a func-
tion of test-taking hahits rather than of training. This possi-
bility is a two-edged sword in the sense that positive results
(perhaps most evident in the casc of the control samples) may
have been a result of learning acquired during the pre-training
testing, and negative results a result of the above mentioned
time factor in combination with the test-taking habit developed
during the pre-training testing. However, it may also be the
case that these various factors cancel cach other out since they
probably affect experimental and control samnles alike. Again,
further experiments we.ild have to clarify this point.

Finally, it must be asked whether in fact the experimenter's
presence or simply the time he spent with the subjects during the
training session rather than the training itself accounted for
the difference between experimental and control scores, especially
on the actualized and transactional dimensions. These two di-
mensions possibly involved more of a change in subject attitude
than the other two, and it is quitc probable that the enthus-
iasm and zeal of the experimenter to a large extent accounted
for the higher post-training experimental scores. However,
there secms no reason why the qualities of the experimenter
should not be considered a legitimate part of the training situ-

ation although it may indeed be the case that another teacher



will obtain different results., Jusil as the precise effects of
cach training technioue were nnt_tested (only the gros- effects
of the combined tcchniqﬁcs were tested on the four dimensions of
integrated color Sensifivity), so the effects of the experimenter
nced not be specified. At the samc time, this does not mean that
further >xperiments using different tcachers will not contribute
interesting information about the experimenter as a variable.

A morc serious problem is that of time spent during the
training session with the experimental subjects as compared to
the lack of time spent with the control subjects. Was it the
time spent with the experimental subjects rather than content of
training scssion or personality of the experimenter which made
the post-training difference in scores? The most likely answer
in support of the training being the effective factor is that the
content of the training techniques used was both quite specific
and complex. That is, the techniques were designed to convey
particular information, and they had been refined and condensed
from the much lengthier pilot projects to such an extent that, in
order to contain the desired information, their construction had
to be highly complex. It is argued that anything less than what
was presented would not have effected the results obtained.

Furthermore, two hypotheses were confirmed and one was
partially confirmed. MHad the time and experimenter variables

been effective, one would have expected all four hypotheses to



have heen ¢comfirmed,

Raters' reliability and comparison hetween raters' and

experimenter’'s scores

As mentioned in chapter V, coeflficients for the raters!
reliability were worked out. These werc quite high, and in
chapter VI the extent of this agrcement between raters' scores
was relied upon to confirm the third and fourth hypotheses.

In addition, A-tests, testing the extent of agreement
between raters!' and expcrimenter's scores, werc worked out,

As mentioned in chapter V, thesc showed that there was no diff-
erence on the actualized dimension, and that there was no agrece-
ment on the transactional dimension.

The results of the A-tests raises the question of whether
the subjective or the objective results are the more reliable.
Considering that the two types of assessment were based on diff-
erent things--the experimenter's on direct observation of the
subject during the picture coloring task, the raters' on the
transcribed answers to post-task questions--it is perhaps not
surprising that only agreement on one dimension occurred. It
might in fact be surprising that agreement did occur at all.
However, since the same concepts (i.e., those of actualized and
transactional color perception) formed the criteria for both

the raters' and the experimenter's assessments, it might be
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expected that at lecast some acurcement would manifest itself,

In deciding to rely more on the raters' assessments than on
the experinenter's, sevéral points were considered. The raters'
asscssment was the more objective of the two duec to its more
detziled niiture (L.e., four facets of ecach dimensicn were asscssed
on thc scmantic differential scale), four raters werc used as
comparcd to only one experimenter, there was substantial apreement
between the ratcrs, and the experimenter might have had difficult-
ies in avoiding a bias toward obtaining 'good' results whereas
the raters were not aware of which subjects were experimental or
control subjects, or which results were pre or post-training
results,

The A-tests which werc carried out with the pre and post-
training actualizcd scores secm tollend special credibility to
the third hypothesis. Point no 4 (numbers refer to those used
in reporting results in chapter VI) is supported by point no 2,
and together with points 3 and 5 form a reasonable basis for
the acceptance of the hypothesis. The slightly inconclusive
evidence furnished by point no. 6 does not seem to outweigh
the supporting cvidence of points 2 to 5.

Since the raters' and the experimenter's assessments of
transactional color perception agrecd, this is interprected to
indicatc an even stronger support for the fourth hypothesis

than if only the raters' asscssments had resulted in these
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positive results,

Problem of validating the ICS test

Although it was nét the purpose of the experiment to vali-
date the ICS test, the guestion still rewmains as to whether the
ICS test rcally measures what it professes to measure, and with
what degree of confidence onec can expect the same results on
subscquent testing. Without data, this problem at best makes
the results obtained tentative. Experiments could be constructed
which comparc specific parts such as actualized celor perception
of the ICS test to established tests such as the Shostrom Inven-
tory (Shostrom, 1964) although the latter really is a personal-
ity test and the media specificity which characterizes the ICS
test would be lacking. As far as the other dimensions of inte-
grated color sensitivity are concerned, there do not seem to be
any tests which are directly comparable., Much more theoreti-
cal groundwork would also be required before such comparisons
could be made. The simplest and perhaps the most reliable way
of assessing the ICS test would be to assess the results in real
life situations. In chapter I it was mentioned that some indi-
viduals seem to be more color conscious than others, and that
artists in particular were good examples of this type of indi-
vidual. A study which for instance compares the ICS results to

actual day-to-day performance of artists may provide the most
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dircct and rcliable way of validating the ICS test,

Probicm of smnll samnles

It has been mentioned con severa! occasions abve how the
srall number of subjcects may have contrihuted to the lack of sig-
nificant results in some cases. This may in particular be true
in the case of personal color perception since the occurrence of
the typec of creative subject in question may indeed be very rare.
While conducting the pilot projects in color sensitivity train-
ing, the writer had contact with approximately 500 individuals
and, as a rough estimatc, perhaps only 10 or 15 of these anpcared
to display any sort of creative attitude as a result of the train-

ing. This makes the number of individuals who could be expected

~

to heighten their personal color perception less than 3%. Since
the largest statistical sample used in the present study was 10,
it seems highly unlikely that even one subject should exhibit this
unusual change. The ICS test, then, was searching for the un-
usual, and in many cases faile’ to find it. Even if one such
subject had been found--and there is some question of whether
subject E4 was such a person since she scored consistently

higher on the post-training personal dimension on all four tasks
(176 to 327, 182 to 227, 102 to 174 and 132 to 281)--his posi-
tive score would have been lost in the statistical analysis.

Much larger sauples would therefore be needed to detect these
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unique individuals, or real life situations as described above
might provide further exverirents with subjects who have a
greater than average probability of displaying a heightened

integrated color sensitivity.

Conclusion

The present study endecavored to take a small part of reality
and to explore it as widely and thoroughly as possible. A myriad
of questions and puzzles have been generated as a result of the
relatively few initial questions posed, and in some way less
scerms to be known about integrated color sensitivity now than at
the outset. lowever, it is probably in the nature of any investi-
gation in a ncw area that meore questions arve created than are
answered, and that the few answers-which do emerge only appear so
much less substantial in comparison to what the study shows it is
possible to know.

The results were encouraging and indeed surpassed the expec-
tations of the experimenter. Two hypothescs were confirmed, one
was partially confirmed, and another was rcjected. However, the
exploration of even the rc¢jected hypothesis provided so much in-
sight into the topic at hand--pcrhaps even more than the accepted
ones--that its formulationwas well worthwhile,

One of the important outcomes of the study was that color

sensitivity can be heightened by deliberate training. The pros-
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pects this affords for teaching seem cndless. Certainly it would
secen to be the case that the thching‘of color sensitivity is of
greater relevance to thé educaticn of a person than many of the
make-work activities which now predominate in many 'art'classes.

.Perhaps the single most important fact learned from the
study was that the concept of integrated color sensitivity does
indeed exist, and that it is possible to investipate it and leamn
more about it. Nothing in the results leads to the conclusion
that the concept should be abandoned. On the contrary, every in-
dication is that the further study of it will produce valuable
insights into how man perceives of and responds to his color en-
vironment, that some level of understanding of this transaction
will emerge, and that man eventually, as a result, may becore
less a victim and more a creator of the color environment he

really desires.
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TABLE Al

PRE AND POST-TRAINING INDIVIDUATIONS
EXPERIMENTAL AND CONTROL
SAMPLE SCORES

Pre-Training Post-Training
Individuations Individuations

Subject Object/Person Event Object/Person Event

El 22 11 22 9
E2 17 9 21 8
E3 12 . 8 13 9
E4 22 10 39 14
ES 15 10 17 8
E6 23 12 18 5
E7 9 4 14 6
E8 10 5 11 6
E9 14 7 15 12
E10 10 6 8 6
E11 19 8 18 8
E12 9 7 9 3
E13 11 6 8 7
E14 5 4 4 3
E15 14 10 11 5
c1 13 8 11 8
C2 9 5 11 4
C3 8 8 13 8
c4 10 8 9 6
cs 19 10 25 6
Cé 11 4 12 2
C7 12 7 18 7
c8 13 9 14 8
c9 10 5 10 1
C10 22 11 19 6
C11 9 5 8 5
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TABLE A2

PRE AND POST-TRAINING
PERSONAL - COLOR PERCEPTION SCCRES -
EXPERIMENTAL AND CONTROL SAMPLE

i
|
|
|

T

[47] =77 [V 79

to [ [0} o [=1] = =12} [

= o = s = - v - - s

ord o e - o - - 0 £ O ot =

s~ A =8 - 020 = o

- un G wu e~ O © QO et @ (T o [+
B O HO (oI TR T i ® U U o - -
oL = & H T T v =y HO©
[—45 LI 1 B o~ [ ] &~ o [te} = g [ =
[} FEI] Poerd D e t e t 8 3
pE 35 25 35 p8 ES pF gl
Subject AT as a2 g2F &2 22 Fe 8¢
El 144 96 146 181 97 156 172 157
E2 34 49 154 156 112 48 145 204
E3 42 68 105 100 58 89 108 120
E4 176 327 182 227 102 174 132 281
E5 72 98 85 1o0¢ 77 109 106 141
E6 122 95 216 140 69 10G¢ 122 166
E7 62 136 73 72 89 62 78 107
E8 48 52 50 81 81 57 76 83
E9 93 47 85 127 61 101 73 110
E10 62 32 119 80 41 57 0 46
E1l1 58 117 150 139 116 100 157 112
E12 51 45 53 62 37 58 79 79
E13 40 18 110 81 55 21 65 64
E1l4 10 11 45 42 57 24 48 16
E15 62 38 102 109 76 58 101 77
Cl 42 95 85 100 83 98 116 63
C2 62 76 32 65 47 95 56 102
C3 18 59 104 99 72 60 60 116
C4 75 35 80 103 29 30 89 63
C5 164 243 119 159 52 36 90 148
C6 104 81 59 97 86 81 57 52
C7 16 105 155 167 86 73 69 178
Cs 62 109 101 148 88 138 147 143
C9 78 74 64 70 97 78 106 87
C10 117 103 178 179 131 147 182 95

Cl1 26 11 75 78 19 26 58 56
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TABLE A3

PRE AND POST-TRAINING
ACTUALIZE." AND TRANSACTIONAL
COLOR PERCEPTICN
SUBJECTIVE AND OBJECTIVE SCORES

Subjective ' Objective

w3 25w ©d FE w2
28 E8 &y By 2B EE  Zz E3
s &b @A EX gois s B AN
Hae =& Mo oo = & o -
= n (7} = o« [ = w0 [ = o [ <!
o8 BE o8 L3 o & | o8 B
Subject dE &8 L2 £28 g && 2 22
El 6.3 7.7 9.0 . 9.0 8.88 5.44 5.88 3.25
E2 6.3 6.3 7.7 6.3 6.56 5.50 4,19 3.63
E3 1.0 5.0 2.3 3.7 i.88 4.81 1.75 4.44
E4 2.3 7.7 2.3 6.3 3.63 7.88 2.25 . 7.13
ES 3.7 5.0 5.0 6.3 2.56 8.25 2.13 7.88
E6 6.3 6.3 6.3 7.7 5.25 7.19 3.50 6.44
L7 3.7 6.3 5.0 6.3 2.00 5.50 3.63 5.75
E8 3.7 3.7 2.3 2.3 6.19 6.75 3.56 6,31
E9 2.3 3.7 2.3 2.3 5.44 7.00 6.56 6.50
E10 6.3 3.7 2.3 2.5 7.25 7.31 4.19 5.94
Ell 5.0 6.3 5.0 6.3 3.56 5.69 5.00 6.31
E12 2.3 5.0 1.0 2.3 2.19 8.19 3.44 6.56
E1l3 3.7 3.7 2.3 2.3 1.56 6.56 4.13 5.81
El4 1.0 2.3 1.0 2.3 4.63 5.00 3.25 3.94
E15 3.7 3.7 3.7 3.7 7.19 5.63 5.25 5.81
Cl1 5.0 6.3 6.3 6.3 4.00 3.81 2.5¢ 3.69
Cc2 1.0 3.7 2.3 5.0 3.75 2.75 3.44 4.50
C3 2.3 2.3 2.3 3.7 6.13 5.19 5.00 5.13
C4 3.7 3.7 3.7 3.7 6.94 5,44 3.88 5.38
CSs 6.3 3.7 6.3 6.3 5.00 7.63 5.63 6.81
Cé6 3.7 2.3 6.3 1.0 5.13 5.06 3.25 5.88
C7 5.0 3.7 6.3 3.7 5.13 2.13 5.25 3.50
C8 3.7 6.3 5.0 6.3 5.50 1.88 4.06 3.06
Co 2.3 2.3 2.3 3.7 6.63 6.13 5.63 5.44
Clo 3.7 5.0 6.3 6.3 7.50 5.38 6.25 5.88
Cl1 2.3 2.3 3.7 3.7 3.38 5.13 4,56 5.13
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TABLE A4

PRE AND POST-TRAINING
UTILIZATION SCORES

[ ©h oo
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= o~ o~ = o = oed

o o° £ e ol - o - o =
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[ ] L S R S N ¥ [ ] LR ]
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~ > C =~ 20 O - O (oS
Subjcc’c o < A < B, - U - W a.w A
El 82.5 78.5 21 23 3.93 3.41
E2 89.1 . 100.0 27 27 3.30 3.70
E3 83.8 88.8 18 25 4.65 3.55
E4 67.9 87.9 20 23 3.40 3.82
E5 43.8 46.0 15 17 2,92 2.70
E6 87.3 82.4 23 23 3.80 3.58
E7 14,6 25.7 11 14 1.33 1.84
ES8 100.0 93.8 29 28 3.45 - 3.35
E9 81.3 91.7 25 25 3.25 3.67
E10 37.5 03,8 9 27 1.97 3.47
E1l 27.6 35.1 11 11 2.51 3.19
E12 47.9 35.4 17 15 2.82 2.36
E13 46.7 54.2 8 15 5.83 3.61
El4 25.0 0.0 7 9 3.57 0.00
E15 66.3 80.4 23 21 2.88 3.83
Cl1 100.0 100.0 28 28 3.57 3.57
C2 100.0 100.0 29 27 3.45 3.70
C3 81.7 95.0 19 26 4.30 3.65
C4 93.8 56.7 25 16 3.75 3.54
C5 54.9 75.4 15 24 3.65 3.14
C6 91.7 100.00 22 28 4.17 3.57
Cc7 50.4 89.1 20 26 2.52 3.43
C8 62.2 77.4 23 25 2.71 3.10
C9 48.8 62.5 20 23 2.44 2.72
Cl10 96.4 100.0- 25 24 3.86 4,35

Cil 0.0 93.8 6 23 0.00 4.08




-APPENDIX B
COLORIMETRIC DATA FOR
FARNSWORTH-MUNSELL 100-1IUE AND

ICS TEST



N

TSSOSO N
SIS ?ﬂiimrm

> NOA W c

- 148 -

Position of 85 100-Hue test colors on a perspective

projection of the C.I.E. diagram.

[After Dean Farnsworth, The Farnsworth-! nsell
100-Hue Test, Baltimore, Munsell Color C..ipany,

Inc., 1937,
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TABLE B1

RANDOM ORDER USED IN
PRESENTATION OF
100-HUE TEST

Case 1 ,
121713 92115 418 820 6 3 18510 5 7191114 216

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 58 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
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TABLE B2

COLORIMITRIC DATA FOR FELT MARKERS

Felt Corresp,

Marker 100-Hue Munsell Mfg. Marker
No, Cap No. Notation xX* y* No,**
1 1 SR 5/8 .442 .324 336-L1
2 3 7.5R 7/8 .439 .338 276-19
3 5 10R 4/6 .403 .350 333-L
4 6 2,5YR 6/10 .489 .381 233-L
5 10 7.5YR 6/10 .490 .422 A-618
6 15 2.5Y 7/10 .461 .452 243-L
7 18 6Y 7/6 .398 422 267-L
8 19 7.5Y 6/8 433 472 257-L9
9 23 2YG 7/6 .377 432 A-606
10 25 5YG 8/8 .370 455 208-L
11 30 7.5YG 7/4 .327 .386 A-608
12 32 2G 7/8 .293 .420 238-L1
13 37 5G 8/6 .282 .371 A-627
14 45 5BG 6/6 .244 .329 253-L1
15 48 7.5BG 4/6 .212 .305 258-L9
16 50 1B 7/6 .243 .300 205-L1
17 51 2B 6/8 .208 .282 A-486
18 53 5B 7/8 - .221 .273 A-483
19 57 10B 5/10 .187 .216 A-480
20 58 2.5PB 6/6 .246 . 260 A-489
21 59 3PB 6/8 .230 .239 A-427
22 66 8.5PB 5/8 .250 .220 A-405
23 72 6P 5/8 .296 .232 A-560
24 77 IRP 5/10 .392 .266 A-370
25 79 4RP 6/10 .370 .269 A-367
26 80 S5RP 6/8 . 364 .282 A-365
27 81 7.5RP 6/8 .378 .293 A-363
28 83 10RP 7/8 . 386 .307 256-L1
29 85 2.5R 6/10 432 312 A-362

* 'From: Newhall, S.M, "Final Report of the 0.S.A. Subcommittee on
the Spacing of the Munsell Colors". J. opt. Soc. Amer., 33,
1943, p.385,

** Markers prefixed with 'A' are manufactured by Letraset Canada
Ltd. The rest are made by Eberhard-Faber Canada Ltd.
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0.2 0.3 0.4

. ' ' . x
0.2 ' 0,3 1 0.4 [

Distribution of 85 100-Hue test caps and 29 felt markers on the
C.1.E. chromaticity diagram. Reference standard 'C' is indicated,
and lines radiating from 'C' through markers show graphically the
100-Hue caps which most clos ly match individual markers on the
hue dimension,

Regular numbers indicate felt markers.
Underlined numbers indicate 100-lluc test caps.
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INDIVIDUATING THROUGH COLOR
Picture for 'Oranges' coloring task.
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INDIVIDUATING THROUGH COLOR
Picture for 'Children' coloring task.



INDIVIDUATING THROUGH COLOR

'Landscape' coloring task.
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Picture for 'Drama' coloring task.

INDIVIDUATING THROUGH COLOR



