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ABSTRACT -

This thesis ettempts to justify an intensive course in colour for
Fine Lrts students at the unliversity enad art school, Tﬁe teaching of
colour is justified from a-theorétical and a practical stendpoint.

" 1n the first secticn, thé verious @iseiplines concerned with the
subject of colour are examinea for evidence of colour's effect on the
7life of the'human organism, Thi§ evidence is compilearfrOm reports of
. research in educetional and psychélogical‘Journals, froﬁ the theories
-gnﬂ &iscussions available in beoks on the physicel andrpsychophysical
evaluastion of colour.and'the physiology and psychology qf colour vision,
The hypothesis that cdloﬁr iﬁfluenceSrman's life pattern is substentiated
in this compilation. '

- The phenomenon of colour is not only s significant_aspect of man's
environment, it is aléo an element of art, The responsibility for ité
teaching lies»with the ert eaucétqr; ‘The second hypothesis that the
presentation of colour to university and art school stugdents is iﬁcom-.
petible\with practical needs 1s supported by an evslustion of contem-
ﬂporerj pédagogy of colour in Vgncouver. Interviews with teachers of Fine
Arts in the Faculties of Arts an?® Fducastion, The University of British
Colgmbia. in the Vancouver School of Art and the Vancouver Art Gallefy
revéaled that for thé @ost pert, the methoa of teachﬁg;colour perpefuates
the instructor's own background in colour wheel theory,and-the mixture bf
pigmenté. Interviews with student colourists, ang questionnairés distri-

buted anong Fine Arts majors in the Faculty of EAucztion revesled that



ii
the theoretical presentation of colour has little applicstion to ths

practical needs of ert students,
This thesis concluldes with &zproposed‘revision in the approach to
colour with students of Fine Arts. The outlined course is designed to

develop the sbility to manipulaté colour through problem—solving'experi-

ences,
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INTRODUCTION

The purpose of this thesis is to'justify 8 more integsive and ext?nslve
,teachlné of colour to art atudents st the university or art school, ana._
heving done this, to propose a-suitéble-cou:se 1nAcolodr. The justificafion
is in two parts. The_firat seétion preﬁents;résearcﬁAf:om history, physics,
psychéphysics. physiology, and psychology illustrating the interdqpendencev
of man‘and colour., The second pért assesses the present pedagogy of colour
in one 1nstituti§n to determine: whether or not a need for revisLon exists,
_Thé theoretical and practical studies provide substential evigence thet
~there is a place for the proposed course, The outlined procegure for
teaching colour is en experimentsl, problem-solving ﬁathod, based on the
principle that colour is the most relative medium in art. Tpe purpose of
fhe course is fo promote & ssnsitivity to colour invtha-environment.-ahd to
capitalizq on this awereness in developing dexerity in the'personal use of

colour,
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" PART 1

TEE EFFECT OF COLOUR ON MAN

The ensuing eight chapters will attempt to substentiate the hypothesis
"that man is affected by colour. Chepter I discusses the role of colour in
relation to men's technological de#elopment. Colour es the objective physi-
cal stimulus for vision is the topic of Chapter II. Chapter‘III points out
_how:the physiologiéal functiqning of vafious'parts of the visusl receptor
depends on pigments. TFor example, the pigments in thelrods:and cones trans-
form radisnt energy into nerve activity. The psychological aspects of col~ -
our are contained in Chapter IV tkrough Chapter VIII, Thege'éspects-incluae
the variability of the conscious responss to eolour, the-effect of gqlour on
‘the emotiong and physiology of man, the evidence of men's learned sssocia-
tions with colour, the liﬁk between colour‘vision and other senses, and
finally, the deception inhsrent in the visusl sense itself, It is‘hopeaf
tﬁat this theoretical compilation will indicste that men is sffected by col-

our in diverse gnqd limitless ways.
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CHAPTER T |

TEE HISTORICAL ROLE OF COLOUR

Many centuries 8go, the value of minerels, plants, end enimals wes par-
~ tially aeterminea by the colours they pioauced. Tﬁe-artistic expréhéioh of
early man wes limited”in colour to indigenous flora, earthen colorents, and
chafcoal. -As his desire for colour expandea. man discovered that minerals

- eould be ground end mixed with a vehicle such as fat, Becauss orange-regd
~ cinnebar wss a desirable hue, mercury sulphide beceme a velued minersl.
Similarly, azurite and malachite crystals of.copper cafbonate, and lapis
.lazuli incressed in worth. In anéient Tyre the gland of the murex snéil was
esteemsd becsuse thousands of ansils were required to produce & anall pore’
‘tion of purple dye; Thi; scarcity 1is directly related to puréle's preroga-
tive as ihe~hue of royalt&. The cr;ving for coléur,also proroted explora-.
tion for new soufces anAd trading.éonnections. Duriné the'age~of exploration
new cbloﬁra were brought to F;rope from the East. Spenish conquistedores
returned from the New WorldAwith a vivia carmine red, derived from tke
cochinesl,

. As men's technology advanced, colorants ehergeavas.an important com-
modity. In 1858, quite by accigent, William Henry Perkin crested the'first.
enilene dye, Perkin's Msuve. Since then, many synthetic colofanté have been
produced from chemicals such as anthrscene, cobalt phosphete; éoba;t grsene
ete;ibarium. end phthalocysnine.  The discovery of new colorents becomgs
economicelly essentisl when standard sources for a hue sre depleteg. A'nevl
colorant'must be found to replace the cadmiums being exheusted by ths space

programme. Scientists strive to produce coloranis to fill diverse deﬁandé,
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such as fast ayqs. washable inks, and non-poisonous pigmepts, ‘Chemical re-
gearch profits from men's seérqh fgr neﬁ colour resources. )
. Discoveries involving co}our have frequently led to technologicel ad-
'vancement. Certein plants enAd substénces have,been:founa to react aiffér-
ently to light of opposite wﬁveleﬁgths.' Plants will perish inurooma painted
certein colours, élthough light, heat enA nourlshmant are ample.l The oxi-
dation of sodium sulfate is retarded by violet light, but accelerated by
'readish-yellow light, E. K. Land; whose invengion of the Poleroid csmere
employed principles of colour technology, is now proceeaing'frOm ﬁering'é.
statement, "one and the sems ray cen be seen, sccording to circumstgnces;
in all possible~hues.“2 Lsnd has produced green.from a rea_filtar plus
bleck end white. He submits thaet colour vieion aeﬁehds not only on the-'
-atimulus of-wavelength‘aﬂd intensity,_but elso on whether or not the pat- -
terns presented are accepteble renditions of the objects, fbr_exemple.-
bfown cennot be perceived until conirsst, psttern, and preférable intefpfe-
tation 6f areas of light as suffaces of objecte are gll pressnt.3 Lang's
invgstigations will no doubt eplightep the puzzie of colour perception,
meking possible further strides in man's continuous probe for thg new andgd
the bette;.
. In summary, colour has been en importent factor in the.evolutiqn of

humen technology. Tpe desire for colour has provided the motivation.to

1H11ton Brown, *Color," Lecture (Chicago. Art. Inatitute of: Chicago,
October 8, 1964),

Ewald Hering, Outlines of & Theory of the Light Sense, trens, Leo M,
Hurvich end Dorthes Jameson (Cambr1dge, Magss,: Harvard University Press,

1964), p. 289.
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exploré and investigate. Msn's understanding of the chemicel and physical
properties of colour and their inherent working principles has been cruciel

in such aiscoveries as photography, spectrophotometry, and the lsser beam,



CHAPTER II

THE VISUAL STIMULUS
Physica

.‘The physicel basis of cﬁlour.is light, end life is inconceivsble with-
out light. in addition to his dependence on colour for life itself, men is
. effected by colour in specif;c ways.  Physic$ is the one scientific discie- -
prline cohsiaering the sﬁbject of coiour from<an'objective'vieﬁpoint; The
physicist studies the sfimuius qualities of colour, without eny refersnce to
en observer. The ph&sical characteriﬁfics of colour, ﬁamely ﬁavelength snd
1ntensity. determine the menner in which colour reaches the humen feceptor.l

Wevelength, the first physical property of colour, aeterminés hue., Tye
visible speétrum is pfoducea by wavelengths between 390 mp and 710 op, F, A,
Taylor writes, "The gpectra of naturai sunlight is the basis on which &
knowledge of colour for the practical colourist is founded, en” it will thus
be realized that e sound knowledge of colour théory based on scientific
principles is the only sure gulde to the artist . . ."2 Becsuse light‘tre-
vels in waves, it behaves in specific ways effecting human visicn. Refrac-
tion, diffraction, giffusion, and polarlzation alliaetermine the msnner in
which colour is presented before the fetinz, but they arse selaom‘acknow-

ledged by msn as effecting him to the extent thet they do. The countless

1Ne11 Brearley, Interview (Vencouver: B. C. Research Council, Feb. 15,
1967). ’ |

- 2p, A..Taylor, Colour Technology (London: Oxford University Press,
1962), p. 6. _ o
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phenomena such as the colour of @he gky and the transparency of watef’occur
beceuse 6f wavelength behavior, Similarly, reflection énd absorption, per-
mitting colou: to be seen a3 a surface, depend on the wavelength composition
of'light, The predominant weveléngth in the illumination =lters the wévg-
lengfh disﬁribdtion reflected frog the surface. Red paper illuminated by
green light‘will appeaﬁ black bgcéuae the green iight lacks red weavelengths
. for the colorant to reflect. Determining the hue of & surface is Just one.
way that wavelength effects colour wislon, |

The second physical.prbperty of c¢olour is 1ﬂtensity. that is, the rete

of.the incigence of‘energy'of each wavelength reaching the visual recepto:;
‘The intensity necessary_tovmake a wavelength visible to tbe buman éye‘is
adequete between hOOimp and 700 nmp. AlthoughAit is theofetically possible
to incresss the intensity of invisible wavelengths iﬁ order to meke them
viéibie, the emount of energy required to meke 1500 mp visible would cook
fhe eye.3' Thﬁs; intensity, the second charecteristic_of colour, affects man
by determining which wavelengthszwill be visible, end how much light each

wavelength will radiate,
Pgychophysies

Before the effect of these physicel properties can be realized, man
must respond toc colour, This involvéSvthe realm of psychophysics. where

the reaction of the visual mechanism to & specifiec set of stimulus condi~"

3Jemes R. Gregg and Gordon G. Heath. Tne Eye end Sight (Boston: . C.
Heeth and Co., 1964), p. 119. _
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tions is inve;tigatea.‘ Man's reactions to the three dimen31ons of colou*---
hue, ssturation, and brightnegs--are separately measured. First, hue refers
to & scéle of perceptions rangiﬁg from red through.yellow. gresn and blue,
Ps&chophysicist& state that although wavelength changes regulerly from one
end of the spectrumifo the other, the perception of hue does not change
 sccordingly. The ability to distinguish hue peaks at 500 mp and egein st
- 570 mp, then diminiéhes:towérds the ends of the spectru@. 411 reds beyond
€50 mp look the sems to the human observer.! Sgturation, the second dimen-
sion of colour, is related to the purity end strengtﬁ of the hpe. Psycho=-
physicists find that the endé of the spectrum have more intrinsic saturation
than the center. The amounf of wavelength required to produce a,hﬁg from
white lighf decresses es the intrinsic ssturation increases.5 As the thirad
- dimension of colour. brightnsss is the mental evaluation of 1uminance.6
Esychophysicsts stuaying the relative amounts of energy in esch wavelength
region can predict that the yellpw region of the spectrum will ceuse the
most luminous sensation 1n'man's visual feceptor. Hue, saturation ang
brightness cannot be separated from wavelength.éhd intensity, theif physical
determinants, | |

In summary, the physical concept of coldﬁr. charecterized by wave-
length end intensity, detsrmines the quality of light réaching the visual
receptor. The resction of the eye to the pattern of rasdient énergi cen be

meesured in sepesrste terms of hue, saturation end brightness. Colour

hGregg' Po 116. lv 6Ib1!!0, P. 1160

S1bid., p. 118,
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affects man through these threevaimensions;- From now on, .when the noun
‘colour! is ussd, it refers to the conscious reponse, t he perception of

" eolour, Strictly spesking, all visual appearasnce depends on colour.
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CHAPTER III.

THE EHYSIOLOGTCAL RCLE OF PIGMENT IN VISION

Vision via Pigment

The eye doés not see thé energy distribution of light directly. It
sees only the relative effectiveness of the iight'on its own receptor sys-
tem. qu evaluation of radiént energj.in terms of.visual'perception.rests’
squarely on fhe properties of thevhumen eye. Supbort for the hypothesls
that colour is important to the ﬁumgn organism lies in thé examinatiﬁn of
the visusl wechsnism, ;Pigments play anr;ndispensable-role~in_eolour vision,
'Tbe'raaiant energy penetrating the cdrnea is o o moaifiea~in spectral
composition by pigments (lens, macula), tran;formea to nerve activity by
plgmenté (roads, cones), and most of it is finally absorbed by pigment in
the choroia céat."l | A

The first pigments necessary for colour vision are conteined in the
rods and comnes of the retins, Thé photosensitive material used by the rods
to absord radianf energy is called 'rhogopsin’. Beéause rhodopsin is
bleached by light, the rods are insensitive during the day: Sallors often.
prepare for night watch by wearing red goggles half‘an hour before duty, to
ellow the :hodopsin time to beconms active.‘ Tgere is somevspeculation that
the rods act as fhe blue channel in colour vigion, because~pigp§-vision is
blind to all hues but blue. *We ourselves create the silver hue of moon-

light'by looking et it with our colour-blind-roas.'2 Rhodopsin, then, is

1Deane B, Judd, Color in Business. Sciencs, eng Ingustgx (New York:. John
Wiley end Sons, Inec., 1963). v. 13.

2
WOlfgeng von. Bugdenbrock, The Senses (Ann Arbor: The University of
Michigen Press, 19614). . 80.
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the known pigmented component of the rods. The work of Weld indirectly
indicates fhe existence of one coné pigment, 'iodopsii', but tre existencé
of bthars is spe;cu_lated.3 Scientists.theorize-fhat thé cones are composed
of pigments corresponding to ths hues tb which they~are~sénsit1v§. The
retina is aiviaed>into colour zones according fo the alstribution of rods
ana.cones (cones predominafe in the foveal centralis, rods in the péti- |
bherY). The sensation of ﬁost chromatic colour eppears to change froﬁ
strqng red_to weak yellow to puré gray auring the siow;movament of the
stimulus from the-fove& to the pepiphery.h ‘Buddenbrock observes that in
order to see a ster, & person must.glance'to one side for roa vision.5
- The second pigment necessery for colour visionjis the ‘'mslanin' in the
choroid coat. Thig brownish-bleck pigment ebsorbs redient énergy to pre-
vent the image cast by the lens fron beingnpverly degraded by strey }ight.
Haemoglobin, enother pigment, assists in tﬁe absorﬁtién of light.
The ‘meculs lutes', composed of browﬁish-&ellow‘pigment called

'xsnthophyll', is loceted on ths retina, It préteets the central cones:
from-overstimulatidn by short weve energy, kﬁown-to‘cause long-lasting
: afterflmages.6 Tne understimuletion supersensitizes the cones to short

wave energy, so thet the uniform field of vision is never interrupted by

the macula spot, In addition to preventing uncomfortable efter-imeges,

3J’uad. Pe 17.

YComni ttee on Colorimetry, Optical Society of Apericas, Tye Sclence of
Color (Wgshington, D.C.: Opticel Society of America, 1963), p. 103.

Spuadenbrock, p. 80,

.6Juaa. P. 15,
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this valusble pigment also incresses the resdlutién of fine detail.
Finaily, pigments cohtribute to cologr visiqn by tinting the lens of
the eYe.’ The lenses of children.are relatively pigmqnt-free.A Witﬁ in-
‘creasea age, e melanin-type of yellowish-brown pigment developsvin the
lens, scting as = yellowlfiltef preventing shor£ wave energy from reesching
the retina, This, like the mascula lutes, protects fhe reting_frdm over= .
stiauletion by ultraviolet rays. |
| Colour, then, in the form of pigment.‘isvvitél_to ths-viaual process,
Pigments-in.thp rods;ﬁ éonea, lens, macula lutea, hsemoglobin, end choroid

coet enable vision to teke plsce.
. Veristions in Sight Due .to Pigment

Vhriationsfin the kind and emount of pigmentation cause discrepancies.
in colour vision, Tye first verietion in sight csused by s pigment is re--
lated to age. Although the melenin in thé_lenses qf'oldef people-brevgnts_
ovérstimnlation of the retine by ultraviolet rays, the msculas ldxeaapro- ‘
vides the same serviée. In persons of aavancea;gge. when both factors are
operasting, the sensitivity to violet end blue light diminishes.. In colour-
ﬁ&tchingAtasks. older people have been found }o be leas sensitive to»blue.‘
Industries requiring empioyees to discriminate between hues are slert to
this unavoidsble aacline. In general..the quality of colour visiopvincrea-
ses to the age of twenty-five years: the decresse whi§h~becomes pronounced
by the sge of sixty-five cen be pertiallyvattribﬁtea to ﬁhe-piémanfation.a

7%alph M. Evana, in ;ntroduction to Color (New York:.. John Wiley end

"Sons, Inc., 1961), p. 99.

eF(obs:rt w.. Bﬁrnham, Rendall M. vHanes end C, Jemes Bartleson. Color: &
Guide to Besic Fo.cts end Concepts (New York: John Wiley and Sons, Inc.,

1963), p. 91.
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There are three variations in colour vision ingependent of age;v Tpe
first is caused by the varistion in size of the macula lutea, Evans found
that the difference in colour mstches performed b& observers was gue to the
emount of macula pigmentetion present in the fove_al,_region.,9 Burnhanm,
Hanes ang Bartleson write, "The extent and distribution of maculer pigmen-
tation vafy irregulafly eng significantly from one person to enother, and
these variations can cause cqnsiderable individualldifferences in coldur
v:‘tsiom"10

Thé second egeless factor contributing fo disérepancies in the quality
of colour vision is the leck of melanin in fhe chorold coat. Albinos ge- .
pend on the inadequate haémoglobin to absorbd thé~stray~light within the
eyeball, Consequently, retinal images are diluted by the unabsorbed light:
the elbino suffers from low visuel aculty and photophobia.

The third ageless factor in individual colour vision aiffefences is
colour-blinaness. or to be more correct, ‘colour deficiency'. Judad says
that colour-blindness results from cones éohtainingithe wrong pigment.
Colour geficiency is eiplained through the threeareceptof theory. Assuming
thet normal vision is trichromatic, deficlent éolbur vision cen be brokeg
dowmn into categories of mono;chromacy. dichromecy, ang trichromacy, depend-
ing on whether tha subject uses one, two or three primeries to produce &
colour match., Many people never realize their own colour vision deficiency
unlesgs it is discovered in & medical examination, in the Ishihars Test, or

in & course teaching the use of colour. -

- | . ‘
9Evans, r. 199. . 1 Burnhem, Henes and Bertleson, p. 7he



R LT
To summarize, from the physiological standpoint, the pigmented parts

of the eye éssume a lerge responsibility for colour vision, Individuai
differences in‘colour vision cen also be attributed to pigments, Varia-
tions ere so plentiful thet the perception pf‘colour on this besis alone

must be considered s totelly relative phenomenon,
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- CEAPTER IV
THE PSYCHOLOGY OF COLOUR

VlRIABLES IN THE RESPONSE TC COLOUR

Thevprgceaing two.chapters.havé explained how colour affects man in

general, Coiour.is the physical stimulus for vision. Plgments comprising

vaerious parts of the bumen receptor modify the spectral'composition of light,

gbsord iight. and transform 1ight into messages received by the brain, Thus

the effects of colour can be enumerated in physicel anA phyaiological terms,

2pplying equally to any humasn orgenism possessing colour vision. Colour's
mejor effect on man, however, 1is psychologicé-lf Of perampunt concern in'
probing the effect of colour on‘the human orgenism is tha individual con-
sgious response of men., *Visual perception is defined as the integ:atea re-
sponse.moaified‘qr interpreted in terms of the stofeq phySidiOgical remnents
of past experience which ere brought to bear in that situation.'l This
definition emphasizes the‘iﬁdividual element of coloﬁr perception; The
psychology of colour sccounts for vériations in the physical stimulus, in
the physiological condition of thé eye, end in the psychological state of
the observer's mind. Variastions occurring as s result of sge, the intensity
of experience, and the acquired response, are noted cerefully in the psycho-

logicel evaluation of colour's effect on men.
Developmental Stage of Colour Percéption

The influence of colour on the humsn veries according to age. Reaction

lRobert W. Burnhem, Rendell M., Henas, end C. Jemes Bartleson, Color: a
Guide 2o Basic Facts enad Concepts (New York: John Wiley end Sons, Ine.,

1963)O P- 49'

FE
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to colour beéins at a comparatively primitive stage in.pe:ception. Pa~-
tients who have been blind since birth, and who have gained sight through -
an operstion for cataracts, ara.reputéd to perceivé colour more feadily |
| than simple form. Patients recovering from injury to the occlpital lobe

may be éble to see éolour a3 a soft, hazy film before they caﬁ see colour
as the éurface pr&perty of an object.2 ‘Research by Staples shows that ba-
- bles cen distinguish between reql, yéllow. blue snd green at fifteen months,
The colours are effective as stimuli in that Qrder.3 Chilaren under three
yeafs of age respond imquietely to shape, whéreaé'between‘tbe ages of
three end six years, they are more attracted to colour.h Faber Birren says
small children are colour dominant because colour is é more immediste ex--
perience than form., Studies inaiﬁaté that colour dominates over form in
sorting skills, Kiﬂdergarten childaren will sort objects of aifferent
shapes énd colours by their colour.5 Elsewhere, Birfen states, ®Basicelly
speaking; colour is more emotional in its impression than form., This is
particularly true of young children."6 Lindberg concluaes that the tenden-

. ¢y to respond to colour Jdecreeses with inereasing age at the elementary

2M. D. Vernon, *The Perception of Colour," The Psychology of Perception,
Penguin Books (Grest Britain: C. Nicholls and Co, Ltd., 1962), pp. 82-83.

3Ruth tacles,.°“he Responss of Infants to Colour,¥ Journal of Experi-

mentgel] Eﬁxcbolocy, xv (1932). p. 119.

hRudolf Arnheim, Art end Visusl Percention (Berkeley: University of
Cslifornia Press, 1965), p. 324.

5Faber Birren, New Horizons in Color (New York: Rineholﬁ Publlshing
Corporation, 1955), p. 110, :

. 6Birren, "Psychology of Color for the Schoolroom,® Nation's Schools,
LVII (April, 1956), p. 92. :
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school level.7 The majority of gtudies show humans béing lesé affected by

colour as they grow into adulthood.

" Intensity of Experience

Harlend Bopst says, "Color is a dominant ides in the consciousness of
everyone.'8 In actuslity, some people have intense reactions to colour,
some ere hardly affected et ali.

" The intensity . . . verieé because of the differences in affec-

tive sensitivity to colors as well as because of differences in
the colors themselves. Thus, some artists and others pay a lot
of attention to colors and refer to them by such terms as sober,
hot, heavy, Ary, juiey, voluptuous, sensual, insipid, brutel,

~ tranquil, discordant, Such terms suggest that such people are
affected by colors more then most. :

Mbst people take colour for grantad unless thelr-attentlon is focusea upon
an isolated colour 1; en experiment. Although they can supply an affective
Judgment, this response cannot be regarded as typical of their norumel reac-
tion, The intensity of experience is thought to be mainly & native re-
sponse, but it cen be influenced by learning, eﬁﬂ it can fluctuate ﬁith
changes in sttention and mood. Colour.preferénce cen glso influence msn's

response to colour. Intensive reactions»are expected from highly liked or

disliked hues, comperad to those eliciting & neutral feeling,

7Bengt J. Lindberg. Experimental Sfuaies of Colour and Non-Colour Atti-

lude 13 School Chilaren gng Adults (Copennagen- Levin angd hunksgaard. 19338),
p. 46, _

8 , _
Harlend Bopst, Color and Personalitz (New York Vantage Press, 1962%1;2}

9Committee on Colorimetry, Optical Society of America. The Sciencs of
"Color (Washington, D.C.: Optical Society of America, 1963), p. 160,
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Acquired Responss

'Repeated experiences with & colour usually result in en automatic_col-
our association. A dyer, for exemple, may prefer fast colorants to fugi-
tive colorents. In e test for colour preferences, he will respond more
favourably to the samplé corresponding to his fast dye, despite the fact
" that the psychologist does not intend this association to teke pIacg. As~
sociatioh can Ddlay a.major‘role in detérmining the pleasantness or unpleaﬁ-
sntness of a'cblour. Both the mention of a colour name end the actual
visual perception of a colour are capgble of producing a connection with a
pest cognition.. The stimulus and the idea. connect simultaneously end seem
to be one, This probably accbunts for the negative.respbnse'an eirline
company received when its aircraft interiors were painfea brown ané yellow.,
The combinafion reminded passengers of air-sicknéss, anAd they promptly be=~
, dame 111, Another aiflina official attributed the reflection of the bulk-
head green onto the passengarsf faces to their feselings of sickness,

Walter Sargent writes, ®"Our responses to colours are bound up with assoc¢i-
ations of other experiences.'lo Hospital rooms are no longer painted white
because patients associate white with sterility. Mrs. P. Gouldstone, a
member of the Faculty of Education, The University of British Columbia,
installed a mural in e Manchester chilgren's hospitel during World War II.
Before she was permitted to execute her design, she mst with doctors,

psychiatrists, snd psychologists, who elimineted all substantisl areas of

loWalter'Sargent, Enjoyment and Use of (Colour, quoted by Robert F.
Wilson, Colour snd Light et Work (London: Seven Oeks Press, Ltd., 1953),

p. 66,
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black, purple and red fram her design because of the essoﬁiations théy
might arouse, The connections rqsulting from past experiencé cen be very
'personal. Or coumon among many pqople. The scope is limitless.
In summary, although‘colour is affecting every human, fhis effect
varies between individuals, according to the stage of their colour percep-
tion. the intensity of raesponse, ahd the influence of rast leasrning o#

Juagment,



CHAPTER V
THE PSYCEOLOGY OF COLOTR

THE DIRECT RESPONSE TO COLOUR

. The ensuing discussion is basad on the assumption that colour-can.
evoke a direct response_fnom men. - No matter what dégree of intensity
sccompenies this response, it is independent of associations.with past.
experience.. Arnheim writes, %The effectAof color is much too direct end:
spontanaous to be only the prpduct of sn interpretation attached to it by
learning,ﬂl, The direct effect of colour on the human organism cen be

studied as it pertains to physiology end emotions.
. -Tpe Physical Effect

One of the most common physical effecfs:of colour is the feeling of
wermth evoked from reds and yellows, and coolness evoked from blues and
gieens. Although the comfoft zone is defined in terms of temperature,
humidity end eir movement, colour is also an'importent consideration,
For example, patrons felt chilly in & cafeteria pasinted blue. Manqgement
redecorated in pink, held the temperature constsnt, end the complaints-
ceased.2 ¥ilson tells how he changed the colour scheme of the weaving

shed in Yorkshire, only to be confronted by workers returning from their

lRuaolf Arnheim, Art angd ;ggal Pergep;; n. (Ber&eley. University of
Cglifornis Press, 1965). P. 326

2
Committee~on Colorunetry, Optical Society of america, The Science of
Color (Weshington, D.C.: Opticel Society of Americs, 1963), p. 168
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hélidays. demsnding the temperature of the work roomibe‘faised.3‘ |

-Speculation exists_bétween the aésbciative explénation and the physio-
- logicel explenation of the appeient temperaxu:e of colour. Two of the ex-
’ planaiionsvfor the‘apparent thermal effect of colour on body comfort are
associative in ngture, One b&pothesis states that bscsuse fire is warm an@
ice is cola. people associate red with heat and blue with cold. Another
theory states_thet the sunny. yellow sky prov;des_w&rmth, wherees the suh-‘
less, blue-gray sky obstructs raaiation eand is therefore associatea with
eoolness;~ The apperent temperature'ofvcolour hes been.included in this»i»
chapter, becsuse in the opinion of the‘writer-tha physiologicel explanéiion»
is ﬁore significaht; In 1900 in Peris, Féré found that musculer poﬁeriapa
blood circulation are incressed by coloured lights in the following sequence
‘of hue; blue least, through green, yellow, orange asnd red. This research
‘hes since been validated meny times. An iﬁcreasa or decreasge in blood cir-
culgtion could certainly contribute to’fEelings.of waermth and coolness.

In sddition to werm and cool colours affecting the temperature of the
body, theyae 2lso said to affect muscular ectivity. Nskshisn finds werm
colour conducive t§ musédlar activity.'whereas;cool cqloura-promote mentel
exercise, People-exposed fo large arees of req overesfimate periods of
time, but underestimate time in blue ang green surrounaings.h Birren writes,

*Physicelly red is exciting end increeses restlessness end nervouaﬂtension.'s

3Robert F, Wilson, Colour and Light et Fork (Lonaon- Ssven-0Oaks Press,
Ltde s 1953)0 P. 75'

hJacob S. Nakshian,. ®The Effects of RedwanavGreen:Surrounéith“on'BehaVé
ior,* gournaldggﬁGeneralnPsxcbologx. XXXII (December, 196&), p. 161,

SFaber Birren, Color Psychology ani Color Theragx (Toronto: McGrew-Hill
Book Co., Inc., 1950), p. 258.
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Blue is used in hospitals to minimize bables' crying and patients' anxiety
beéause it is tranquillizing. = The fogtbéll coach who keeps his team in a
blue room Aduring half-time to relax, and then delivers the pep talk in =
red antercom is utilizing this knowledge of colour to effect his Players.
Other exemples of the physical effect of colour are not nesrly as- -
ebundant as temperature, blood circulation and muscu lar ectivity, but they
8re more senéatiohal. One of the mdst_increaible examples of fhe power of
coiourmis related by Bernard Shaw.
. Among my msny medical acquaintances was & country doctor, now
dead, whose .children all died within s few.gdays.of their
births, lesving him prolific but childless...In. desperaticn
"he tried = senseless experiment.. He took the last baby into.
the garden and shaded it in a little tent of Turkey red.
Thet baby survived. When I last heard of .him from his father,
he was flourishing in the prime of life in the dntipodes. 4
spot of pleasent colour had meade sll the Adifference vetween 7
life and desth where the most intimate doctoring hsd failed.’
In contrest, a man who was blind until the age of thirty beceme physically

i1l when he first saw-yellow.8

The fact that ccol colours promwte mentel sctivity, end werm. colours
promote physical activity cen be compared. to the correlstion between per-.
sonality and colour preference. Generally speaking, people who are less
eultursl, extroverted, and ective prefer the satursted hues,.and the pare

“ ticuler hue of red. People who ere introverted, sensitive, self-awsre,
thought-oriented, and more culturally meture prefer. tints, a2 well as. blue
and green,

D, Grant Ross, "Psychology of Color Preference in Projection Sliaes.

- Journsl of the Associat1on of Jegical Illustrators. No. XVI (1965).
PP. 14-15.

: 7Bernard Shaw, "Aesthetic Science,® published for the Council of Ingus-
triel Design (London: Sun Engraving Co. Lta., n.d.), p. 143,

8R. Latta, British Journél gghPsychologx. I, quoted by R. A. Houstéun.
Light end Colour (Toronto: Longman's, Green and Co., 1923), p. 167.
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- Pr. Kurt Golastein says that colour has a strong}phyeicel effect on
| the:emotionally unetable. The stimulation occurring as e result of expo-
aure to a red environment is par ticulerly detrimental. The well-known
neu:ologist_describes e‘petient who stumbled when she wore e red drese,'
~ Blue end green clothing restored her eqpilibrium to a point of eeingvelmpet .
B normal, Dr. Goldstein writes, "It is probsbly not a false efetemenf if we -
eey'thai eispecific_coler seimulation is accompanied by e,speeific pattern |
of the entire orgengsm.'9 The suthors of Human Senses agnd Perception con-
cur with this statement, "There is indeed psychologicel justification for
maintaining that the quelity of a perficuler color sensation represents e
state of sensory eqpilibrium.'lo In reseasrch with cerbellar diseases, Dyr.
Goldstein had his petiente look at coloured paper whxle ‘they helad thezr
khidden erms outstretched. When. they viewed yellow. the srm controlled by
the defective brein center would deviate 55 em, from the migline,. Red
caused a deviation of 50 cm., white--h5 Cille blue--h2 cm., green=-40 cm.,
. and closed eyes csused a devistion of 70 en, Goldstein concluded that the
colours corresponding to long wavelengths go with expansive reaction, while

11
colours. corresponding to short wavelengths accompeny constriction,.

e

9John E, Gibeon, "How Color Affects Your Life,* Togez' 5 Health, XL
(September, 1962), p. 23.° :

10g M, Wyburn, R, W, Pickford and R, J. Hirst, Humen . Senses: anﬁ Percep-
tion (Toronto: University of Toronto Press, 1964), p. 105

11Kurt Goldstein, "Some Experimentel Observations ConcerninD the Influ-
ence of Colors on the Function of the Orgenism,® Occupational Therapx angd
Rehabilitation. XX1 (19&2). p. 149.




Emotional Effect
Colour evokes &n emotional response in the human orgenism.

.« o o 811 afféctive regponses from visual stimull must depend

upon color because visual perception is impossible without

gome visual stimulus pattern, which, in turn, is impossible

without the colors thet ere its elements, No one can gques-

tion the reslity of affective responsss to visual stimuli be-

csuse they are often of the most violent and unmisteksble

-nature, Therefore, no one can question a fundamental depen=-

dence of affective responses upon color.12 '
Comparing the response to colour with the response to shape, Rorschach
founa that cheerfui people identify colour at the expense of contour,
whereas depressed péopie most offen react to shape. People exhibiting s
‘colour dominance are open to external stimuli, sensitive, easily influ-
enced, unstable,'aisorganized and given to emotional outbursts.l3 Al-
though Rorschach offered no explanation of the correspondence between
perceptual behsvior ana personality, Schachtel points out that the experi-
ence -of colour resembles that of affect or emotion. He says that with
both.emotion and colour the humsn is a passive observer of stimﬁlation.
With shape, = more active response is reqyirea.lh

. Psychologists et Brandeis University placed normal subjects in a gray

roonn to find that the drab environment mage them critical and fault-finz-

ing. They developed physical symptoms of headache ani fatigue, ang emo- .

tional traits of aiscontent, irritability, monotony, and hostility.15

127he Science of Color, p. 150, 13Artvang_Visual Perception, p. 324.

alhibia.. p. 325. ISGibson; P. 23.
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Goethe contends that yelloﬁ-red elicito an.emotioﬁel reSpopse from eetewi
people. *T have known men of education to whom its~effect wes intolerable .
if they chanced to eee a person dressed in a scerlet‘coat on a gray, cloudy
day. »16 |

~ When normal people react to colour with a change in emotions, it is.
_understandable that colour -evokes e strong affectlve ‘responsge from the
-mentally unstable. Accounts - dating back to 1875 relate how a men .afflicted
‘with a‘taciturn delirium became gay efter spenaing three hou:s in»ﬁwredl
:oom; how & violentvcase_in 8 streight;jacket_was calmedzie ene.hoef'by
blue light, and how anotﬁer madman was completely cured after»one,day!s..
exposure to violet light}7 of questionable valiaity.-these accounts provide
evidence that the effect of colour on ﬁan wasfbeing_investigateﬂ in the - |
late nineteenth eentury, In validated cases, the evidence of‘response to
colour by menteslly unstable patients is very pronounced. Bengt J. Lindberg
.observes that substablevtypes heve the greestest colour attithde;la Cﬁ the
other hand, pereons who dislike eolour or fai; to respond to it are likely
to be repressed individuals. "Failure to rebond seldom goes hand in hand
with a eell-adjusted perSonality."l9 Birren states that severe cases of

depression frequently reject colour, preferring a grsy world end disdaining

6.
1 Johann Wolfgang von Goethe, Theory of Colour, trans, E. L Eastleke
(London: Murray, 1840), p. 776.

17R. A, Houstoun, Light andq Colour, op. 162-163,
18_ . o o o
Bengt J., Lindberg, Experimental Studjies of Colour esnd Neon-Colour Atti-
tude in Schocl Children ana Adults (Copenhagen Levin and Munksgaard, 1938),
p.llx?. '
19

John E. Gibson, "How Color Affects Your Life," p. 6},
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aaeolourful.oﬁe. 'Accoraingitb.Birren. green represents a psychological
with&rewal ffom stinuli, suggesting escapeffnom anxiety. Yellow promotes
“infentile ouﬁbufsts, end red is'aSSOcigtea with maniac tghdencies.zo

Closely akin to the relafionshlp between colour and.emotign is ths
power of colour to ;nduce mobd. ﬁr. prért R. Ross of Stanford University
' allies colbﬁr'with dramatiq intensity and emction. . Blue, purplé,Aand gray
sre best used to enfo;cé fhe'mood of a trageay.-whefeas red, orenge end
yellow are appropriate foffcomeay.2l‘ In motion pictures colour is'often
used to support end sustqin modd. Ebtman!DarewSki conducted sonme experi-
ments to determine the effect of colour on his mnsical.co@positions. He -
looked at light_thréugh_a variety of coloured gelatines-end!tabulated ﬁis
mood reactions, Thereafter.vhewfreqpently employed gels to proauce'the
mood sppropriate for his dampositions. | |

e o o colour has pntimeuin the reqqiredvst&tefof:mindnegivén

- me the desired conception or else quickened.or enlarged con-.

ception--for practically sll the. tunes which I heve written

- lately. « o o Looking through s deep blue strip of gelatine

made me -'feel' the exact music which had previously eluded

me, « « » the result wes what I regard es being one of the
best bits of composition I have ever done,

Feber Birren, Color: & Survay in Words end Pictures (New York: Univer-

211bi§.. p. 210.

22Herman Darewski, 'Composin° by Colour,e Pearson s Megszine (December,
1916), quoted by R. A. Houstoun, p. 161
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Schail found that tﬁé influence of colour on the stfength of mood end emo-
tional tone is generel and reliabla.23_ Other investigationé between col-
ours anA ﬁood names have beeh carried out by Beck and Dunbar.zb Roés aend
Xarwoski. end Ogbert ena Eckerson25 with the same significent agreement.
Then there is the remark of the witty Frenchman, who, according to Goethe.
*pretended that his tone of conversaetion with Mademe had changed since she
changed the color of the furniture in her cabi;;t from blué to erimson. ‘26
In brief psychologists are invastigatmD the direct physicel angd emo-
tionsl 1mpact of colour on man, Physically, colour c¢can make man feel warn
ana'coolg it cen increase ang aeqrease his blood circulation and mgscular
aqtivity.‘ Célour is intimately connected with sensory equi;ibrium.Aenﬂ with'
¢onstri¢¥ive and expansive movament. The respdnse to colour is slso'mani-_
festeaAin emotions and in mood. A'positive reaction to éolour is considered
emotionélly healthy, whereas a fallure to respond to colour is charactéris-
'tic of emotional ihétability. Grey csuses aepression snong norﬁal subjecfs,
and is pfeferrea by the depfessed; Colour and mboa correlate highly. Warm
ﬁues éorreéponé to héppy, optimistic moogs, while cool coloprs are qpieter

in tone. Colour is used to'éstablish’éna sust&in the dominent mood in

) 23K Werner Schail, "Scaling the Association between Colors a4 Mood-
Tones," 5ger1can Journal of Psxcholoqv. LV (1963), p. 273

Also. sea 'A Q-Sort Study of Color-Mood Association.“ Journsl of Projective.
Techniques, XXV (1961), Pp. 341-346, by the same author.

22‘H’arry S. Beck anAd Ann Dunbar, *The Consistency of Color Association to
Synonymous ‘Words,® Journgl of Educational Research, LVIII (sept.1964), p. 43.

25Tue Science of Color, p. 165.

26Art and Visual Percevtion, p. 331.
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Gramafénd motion pictures. Every human experiences some degree of airect
. reaponse to colour, This response, manifested in emotions and physicé&

functions, constitutes aanoteworthy influence on the life pattern.



CHAPTER VI
THE PSYCHOLOGY OF COLOUR

ASSOCIATIVE ASPECTS OF COLOUR

‘The suggestive power of colour, erising ffom éssociatiéns. effects
man'stréngly. ' ... the processes of learniné and conditionlng'are con-
stantly producing colour associations wmth verious feelinga. emotions and -
meanings.® o1 Two aspects of as=ociative ¢olour will be ‘discussed; first. col-

our in languege, and secondly, colour symbolism.
Colour in Language:

Marfon Milner writes, "Clesrly the subject of colour is, on the evi-
.éence'of lsngusge glone, very closely bound uﬁ with feelings.‘2 According
to Wilson, colour words ceme into our lenguage-tofexpreas-emotioné.3 Tye
use of colour words in the present English lengusge is freépently gcconm=.
panled by an emotional connotation. A review of colour vocabulafy reveals
how the communicstion of feeling depends to a considersble ext§n§ on the
associaticns with colour.

Connectad gtymologically with the Senscrit 'rudhirs', megning bloog,
red is essocisted with the stern qualities end the'passions.of man., To be

caught 'red-handed' implies a feeling of guilt, When angry, people 'see

1Committee on Colorimstry..optical Soclety of Americe, The Scierce of
' _Color (Washington, D.C.: The Optical Society of Amsrics, 1963}, p. 99.

" 2erion Milner, On Not Being Able to Pzint, fwi. Anns Freud (London:
Williem Helnemenn, Ltd., 1957), P. 157.

3Robert F. Wilson, Colour in Industry Toaay (New Ybrk The Macmillsan
Co., 1960), p. 35.
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red', when showing a ﬁet loss, their position is;déscribeavas 'in the red'.
Confusion ané delay &re'termed ‘red tape', end a diversion is cslled a-
'red herring'. A spsciasl day'is & 'red lettef day', and the celebration
vmay take the form of 'painting the town red'. References to intoxication,
p:ostitufion. and Communism often éontain the. word red. -

 Originating as the neme for the colour of the sky, the celestial queli-
tieésof blue still figure in expressions such'as"ouf of the blue', 's bolt
froﬁ the blue', anev'oncé in & blue moon', An sir of superiority surrounds
- the 'blue ribbon', the 'réyal blue blood' and the 'bluestockingf, while
'true-blue' ‘is the Scottish description of loyalty. Af the chér~end of
the sca1e-1s the dapressionuofu'plhe»Monday‘. 9fgelingvb1ue" and tbs'iﬁ-_
ectivity of 'bluing time'. Inexplicable parado#as accompany the‘menfion of
:‘blue;'“

Derived from the same rcot s grgw; greén is assocciated with freshness,
newness gnd yduth. Taken'to the extreme, it can mesan 1nexperience. 8.8,
5greenhorn!. Immaturity ié unjerstood in the expressions_'greeﬁ woqd' end
'green besr'. Immature emotions suchras envy &nd jealousy ceuss s person
to 'turn green', Aptitude, however, is assumed in the gardener with &
'green thumb', and the person who 1s confronted with the~'gfeen light',

The cénnotations of the word green oscillaté Eetween inexparience and cone
fidence, -

Yeliow hes a less then enviable emotionsl impeet in the Englich ian~
guage. ”Loning with s jaundiced eyé’-is an expression‘of di sapprovsal.
Yellow is often‘aSSOciated_with-cowardice.re.g. 'yellow streek', or with

low newspaper morslity, e.g. 'yellow journalism'.,
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"Tﬁatfs nighty white of you," and “white flower of a blameless life,*
praisa consigderate actiohé and high morality. ﬁhite enforces the unpleas;
ant situation as weli; People tell 'white lies', and ere burdened with theb
 Ywhite elephant', ‘'White-lippead’ is‘a aescriptidn of rege: '‘white as a
éheet;-is a reaction to fear, A-'white~livered'.person is a coward,‘and a
‘whitewashigis 8 COVer-up,. |

Black hasvunfavourabie connotafions. It is sssociated with wickedness,
e.g."black-hearted'.danﬂ with disaster, e.g..‘Black Death', 'black Friaayu
;black-cats', 'bléck despair', and 'a black ouflook'., An outcast is a
'black sheep'.r Poor behavior is indicated by a 'black eye', & 'bleck merk'
or a 'black recora’.“Seérecy is impliéd in 'black-balling', ané in 'black=
‘maill, _

.Addifional word associaetions are worthy of attention. fo be &ngry is
to be 'browned off'.‘énd the after-effect is s metimes ca}led a 'brown
tasté‘. Ccntemplatioﬁ is referred to as & 'browﬁ study'. Expressions of
'purple-pasaioh' and ‘purple with rege' indicate peaks in ezotion, '?urple
patéhes'are the—high points in a 'highly coloured' or emotionsl Statément.
An optimist sees the worlg through 'rqse-colourea glasses'; end believes
®*gvary clocud has a silver lining;' He sgticipates-a;'rosy future% *In the
pink' refers to superb condition, The glib orator is"silver-toﬁéuéa'. but
*silence is golden'. 'Golden opportunities', ‘zolden memories' znd ‘'golden
days of youth'! are recalled with nostaslgia. | | | ”

~In summery,

« . . color is a power in the communication of idgeas. It is
definitely engeged in our simplest experiences; we use it
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constahtly and we know so little about it.k

’ In her book, The __9_;;_11 Live In, Helen Keller indicates the importance of
eolour associeticn for the blind.
| Witkout color . . . life to me would be dark, berren, a vast
bleckmess, . . » Thus through an inner law of ?gmpleteness my
thoughts are not permitted to remsin- colorless..-
Tpe associations gnd emotions .eroused by théwuse of vocabuiary in the
- BEnglish languege 1nf1uen§é-mﬂn through hisaspeech-ahd writiﬁg. Aljthough
colour words in other lsngueges will have @ifferent comnotations, they will _
undoubtedly serve the same purpose, thet of implementing the ccmmunication f
of.emotionsé *Color is used.1n~deily expression_to‘heightep and_clérify

~ meaning,"
Colour Symbolism

Ths associative power of colour is evident in symbdlism aswweil as iﬁ
languege., There are many.lnstancesAwhere-thaseucategoriesfoverlap, where a
colour word becomes a symbol, e.g."Rea"signifieé g meinber - of the Gommu-'_
nist party. Just as the emotions éssociated.with colour words vary from-
one language to smother, sc the syubolic meaniﬁgvof coléur fluctuates be=

twgen cultures.. Fo: instance, the-purity_symbol of the bride is white in

aHarland Bopst, Color and Pereonaligx (New York: Vantage Press,- 1962).
p. 15.

5Quotea by Fgber Birren, Color‘ a §nrvex in Words enqg Pictures (New g
York:. University Booys. Inc., 1963), p. 190. : '

6 o
Donala M..Anaarson, Elements of Design (New York: Holt, Rinshart and
Winston, 1961), p. 185, :
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 western nations, yellow in China and‘Israel. end red in Indis, "Colour .

' means exsctly what society says it megns.‘7 In most cases.'sfmboi;c use of “
colour aaherés closely to the inhereht chesracteriastics of éach éoiour.a
Symbolism created by the church is more arbitrary.

Yeilow. the colour nearest the sun, is characterized by splendor, radi- .
ance, wermth and happiness, »fp the shape-of a circle, yellow spresds out
froh the center, markedly appfoaching th9 spectator.  Yellow, gmblematic<of
- the sun, is the hue of the sncient Germaﬁ sun.god. Balqur. In eccle;iastié
callsymﬁolism. saffron aenofas-the confessor, When-blué.‘green o: black
are added to ysllow, thé intrinsic bptimism‘reverses to pessimism. Tpe so-
called ‘cuckold’ colour hss been the sign of the bankrupt, the treitor, the
criminal, the Jew, end the plague. - V |

Red is glowing, s50lid snd masculine., Light redAis.grécious andféharmp
ing, whereas dark, intense red is dignified. Red is & syumbol of charity
and the life-givirg quelities of blood., It is assoéiated with sacraments
in the Greek, Roman and Apglicen churche#. and symbolizes meriyrdom for
feith in OchQental religions. Red cen signify.heauty. bashfulness - and
love., On the other hend, it is symboiic of strength end bfavery (Hahni-
bal's shield). Red cen represent fire, anger, hate, war and denger,

Graves claims it is favoured by enarchists and terrorists as en emblem of -

7Anaerson,-p. 183.

.3The charscteristics of .each colour have been: derived from Goe‘he and
Kandinsky, who heve been instrumental in deseribing the impressiveness and
expressiveness of esch hue.

Johann Wolfgang von Goethe, Thesory of Colour, trans. E. L. Eastlake
(Longon: Murray, 1840), pp. 763-801.

Wassily Kandinsky, On the Spiritusl in Art (New York- Solomon R. Gug=-
genheim Foundation for- “the Museun o;‘Non-Objectlve Painting, trans., Hilda
Rebey, 1946), pp. 61-62,
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defiance end violence.9 Tye éymbolic.funcfion of any colour cen vacillate
withltha connofations of the éituation or objeét in qgestion.fi

Tha_symboliém of purple v;fies; On the coblvside. violet is with-
dravm, hard and melancholy. Appropriatelj.-it is the colour of mourning in
China; and the symbol of sorréﬁ,,sﬁffering and penitence of the seints in
Christlenity. Violet is alﬁo sald to be ths coloﬁr’of olger infertile
women. Reference to Queen Victoria's declining reigﬁ in the nineties.&s
the 'mauve decade' is apf. Tyne warmer purple is more optimistic in impres-
siqﬁ. end is assoéiated with pomp, regality, wealth, and rule.

ﬁlue is'qegaiive.varawing the observer into it. . it is gpascious, seri-
ous and calm, Blue is consijered to be a feminine colour, symboiiziﬁg ma=-
ternity, faithfulness. end chastity. The influence of the’éhurch has led
blue to symbolize truth end falth, |

Green is satisfying, beneficiel, passiie and festful. In Christisnity
green is symbolic of hope, the resurrection, snd eéerlasting life.‘ Pale
green symbolizes baptism.

White represents s psradox because on one hand it is the intagration
of ell colours, end therefore symbolic of suprema fulfilmeht, wh;le on the
other hani, it is the absgnce of hue, and therefore of life, thus symbol-
i2ing the emptiness of the dead., Hebbel once wrote in his dlary, *We freeze
if we see-é>white mass, we shiver before & white figure. Sgow’is white.

We think of ghosts as being,white.'lo Melville's memorable description of

9heitland Graves, The Art of Color-sng Design (Toronto: McGraw—Hlll
Book Co., Ipec., 1951), D. h05

10 Martin Koblo. Yorld of Color, An Introduction to the Theory and Use of
Color in Art, trens. Ian F. Finlay (Toronto- McGraw—Hill Book Co., 1963),

P- 19.
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the penic end terrof‘eccompanying the white whele in Moby Dick illustrates
the psychological power of the absence of goldur: )

Characteristically, black is solemn, subdued end depressing. In adai-
tion to symbolizing méurning. it signifies night, Secrecy and evil, In-the
casévof'black,‘as with the other colours, symbolism and colour words re-

volve around the inherent characteristics of the colour in question.
The Development of Colour Symbolism

A few examples of colour symbolism will illustrate how colour has long
been a part of manfs conéepts. Qf-the.four elements constituting the Greek
concept of matter, earth was green, fire was red, gir ves yvellow, end water
was blue, During the Elizabethan ere, it was customary to compare the four
major hues with four humen temperementé. Elizabethans spoke of'senguine
yellow, choiefiq re#{vphlegmatic green end melencholy blue. 4nother ex-
emple of colour symbolism occurs in the medievsl trédition of hersldry.
Early in the aévelépment of heralary; eech man chose his igentifying col-
our, signifying a virtue, which wss knit into s design worn over his armour
- or on his shield, . Lafer._it beceme the king's prerogative to essign armo-
rial.bearings and colours to rewérd valour., 'In this way, red becamse the. |
attested colour of courege. The notion of & stain on one's escutcheon de-
rives from the punishmént of 1ncorp;rating an abased colour info the coeat

of arms of @ knight.12 Another form of eerly visusl symbolism wes the

1?’H’erman Melville, Moby Dick (New York: The Macmillan Co., 1962), pp.
198-203 [ 3

lorhomas H, Wolf, The Mezie of Color, illustr. Ned Seidler (New York:
The Odyssey Press, 1964), p. 19. ‘
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custom'of‘painting actor's fagés in tke Chinese theatre. 'Throughva.long _
traaition. certain‘coléurs aﬁa designs came to symbolize the personalit& Qf
the cherscter., Body decoration, sand paintings, and hex aesigns sll employ
the symbolic use oficolour. Colour symbolism has always pervaded man's lﬁ%.

¥When man begen to notice that colour symbolism was consistent‘in-a :
grbup of pqople witﬁ similar customs end learning; he reslized it could be
employsd for. 8 beneficial purpose. He considered the charécterisfics of
colours, and set about meking his ownvsymbols. The colours of traffic
lights were originelly chosen for distinguishability., Bright lights are
most easil& sesn, but whare ;ntensities are kept uniform, red lights are
easiest to recognize, followed b& gréen and yellow. Red is used for the
most pertinent aspect of traffic control, stop lights.. People.have
learned.to associate red with the commend to stop, so that the "mere per-
ceptioﬁ of the stimulus cen suffice to set fo the fear responsé.'13

In 194} Feber Birren collaboraiea with du Pont to create a coléur
éafety code for industry. BHe utilized the characteristics of colour to
best edventage. Yellow, the most luminous colour, denotes stumbling or
falling hazards, such &s low: beams or ean elteration in floor level.- Orange
cerries the message of sttention end danger, ena éesignates acute haiards
likely to cut or shock, Greeﬁ. the combination of yellow's 'attentipn"_
énd blue's 'caution?, is the colour of fifst ald equipment. Red, thé mpst
: 1nsistenf. shouting colour, is used to igentify fire alarms end spparatus,

In industry, caution signals are usually blue, while traffic control and

- Brne science of Color, p. 166.
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housekéeping are governed by white, gray and bleck, Meﬁ like Birren incor-
porate the chsracteristics 6f colour into affecfive codes of coléur com=
muhication;lh Factb?ﬁ workers‘graduallj become coﬁditionea to respond to
these colours es safety maaéures. This is how the colour code begomes sym-

bolie of varning sgainst verious hazards. ‘. |
Safety, then, whether‘inrindustry. or in traffic control, is in pert
‘dependent upoﬁ colour., The characteristics of the colour, including the
visibility factor, are consigered prior to symbolic coaés; but through con-
tiiuea a;sociation the colours become symbols of utmost efficiency. For
instence, following the introauction_of the du Pont safety'cbde. the U. S.
army Service Forces reported that the frequency of accigents in some gove
ernment plénts fell from & rate of 46.14 to 5.58. In one Quartermaster
Depot, disadbling 1njuriea=wefe cut from 13.25 ¢o 6,95, The colour employed
in the éafefy'coae instelled in the New York Tranait System was consijered
the most important fector in reduciné‘the,frequency of accidents }2.3% over

& period of 18 months.15
- Ingiviqual Colour Symbolism

Some color situations elicit consijersble agreement in emotion-
al response because of the underlying similerities in custoem,
learning snd associetion. On the other hand, many individual
differences in emotional responses to color are ascribagle to
indivigual gifferences in environment end association.!

16Faber Birren, Coior Psychology and Color Tnerapy (Toronto: McGraw-Hill
Book Co., Inc., 1950), p. 259. N |
17Robert F. Wilson, Colour in Injustry Todsy, pp. 131-132.

1876 Science of Color, p. 166.
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Colour -symbolism can be &-very personal matter, On of the few-placas in |
art with &ny symbolic colour consistancy 1s the religious paintings of the
Midale Ages. Objecta end figures assume their significance through their
colours, e.g. Judas is portrayed in yellow. In the realm of creativity,
colour selddm has one meaning. Seurat saw gaeity in werm hues, calmness in
gool hﬁéé and sadness In derk hues.17 Where Geugin thought yellow symbo-
1lized fear, his‘contempo;gry, van Gogh, said it symbolize hope. Here ven
Gogh Qescribes his symbolic use of colour in peinting.,

I exaggerate the fairness of hair, I teke .orange, chrome, dull

lemon-yellow, Behind his head, in place of the ordinary wall

- of the room, I paint infinity. I mske & simple bac§§rouna of
richest blue, as strong as the palette cen.produce,

~ In a letter to his brother Theo, ven Gogh wrote,

In my picture of Night Cafe I have tried to express.the lgea
that the cafe is = place where one:cen ruin one's sslf, run.
mad, or commit a erime, So I have. tried to express as it were
the .powers of darkness in a low Arink shop, by the soft Louis
XV green and melachite, contrasting with yellow green and hsrd
blue-greens, engd all this_in an atnaosphere like a devil's
furnace, of pale sulphur. 9 - .

In this eggressively simple languege the reader sees and feels the sirong
imegery intended in the use of colour, The communication of colour sym-

bolisnm is difect.

R o
7Birran. Color:_é-Surveyggg:Eggggﬂand”Pictures, pPe 185.
18quoted by Koblo, p. 18,

19onted by Graves, p. 348.
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In sﬁmmary, words and sjmbols contain majof associations with cdlour.
Bmotions ere expresseq by colour vocabulary, and mesasges are conveyed by
colour symbols, Both are é:prevalent eng vitél parf of communication in
ouf soéiety. The aftist'g symbolic use of qolour enhances his kina of
communication ins forcefui manner. Considering the prevalence of colour
in language and 1nAe§eryaay symbols, the importence of msn's aésociatipns=

with colour cennot be overstated.
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CHAPTER VII
THE.PSYCHOLbGY OFACOLOUR
TEE LINK BETWEEN COLOUR VISION

AND THE OTHER SENSES

Colour is intimately.connectea to the senses other thén sight;,to
touch, =mell, taste, and hearing. es well as to certain menfal concepts.
Inasmuch as colours eare waim and éool. heavy end light, c§lour~is aligned
_ with touch. 48 far as smell is concerned, red, orange, end pink ere assce
cieted with sweet odors. These examples of the sensory connect;on to ¢ol-

our ere followed by stertling connections in the reslm of teste snd hearing,
- Teste-

Colour effects the appetite. Consumers in British Columbie beceme
aware of this connection when oleomargarine was coloured yellow to rgsemble
butter. Seles increased substentially., Few people realize that butter is.
naturally hite in winter, eng is colourea to please the customer. . Further,
this colouring 1s carefully contrclled because tob light & yellow aoes‘not
appeal to the appetite, whersss too Adeep a'yellow ﬁakes tﬁe:buttgr.appear
rancid. I¢ the skin of an orange in 1njected‘witb an even rich orange dye,
the orénge will ‘881l better. Psychologicsl studies of colour's appétite
gppeal revesl a specific food palette. 'Aithough not all persons will
'feel'! the seme about colors or have fhe same reactions. by and lerge there

ere common denominators ﬁorthy»of attention in the fooa,inaustry.*l- Reg=-

lFaber Birren, "Color end Kumen Appetite.! Food Technology, XVII (hay.
1963). p. 45. . ‘
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prange and orange arouse the-most agreeable senéations. Peach, pink, tén.
. brown, yellow snd green also gtimulate the appetite. Appgal to the appetite
'aiso dependg on vériety.‘ A meal cénsisting'of steaméa sole, maeped potatoes
ang ceauliflower, sérved pn.a:white prlate, followed by rice pudainé and @&
' glaaé of milk would be less: than mouth-wgfering. A menufacturer of choco-
late cendy lesrnéé thet sugar,coating_in_a-va;lety of hues, all of the sene
vflavour. §cldvbetter than pne hue., Ths appeél of foods not only aépends on
the;r colour, but also on.the'coiour—of the peckaging &and displéy feeili-
ties, .Green-blue is rated-the most favourable:background'cblourfbr food. -
Birren pqiﬁts to one 1nstanqe where-a - school cafetéria doubled the sale. of
seleds by pqtting them oﬁ green;plates,? Thus, the role played by colour
in the appetite appeel of food 1is established. |
Colour hes e direct reletionship to the taste of £00d. Béaearchers
have found brown chocolafe ﬁés a stronger chocolate taste than white choco-
late when the subject can see what he is.eating, buf.there is no difference
in flavour when the subject is blindfolded. The introduction of new qud
colours hes been known to fail completsly. Peéﬁlé dislike the flavour of
pink and green bread used in déinty'sandwiches. whereas colouring i# cakes,
frostings, and ccokies is acceptable. The most outlandish test of the ro-
éction to unfamiliar colour in food wag conduc ted by S. G. Hibben, whose
dinner perty is now famous. Although the food was excellent, many'guests
~ lost their eppetites, and some bécame‘viqlently ill, The resson? The

ste§k5~were coloured whitish-gray, the celery was pink, the salsds ware

%Birren, Pe 47,
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) blue. fhe peas were ﬁlack like caviar, the milk was "the unwholesome color
| of blood,' the coffes h&af§='sickly jellow tinge,* aﬁd +the peanﬁts were
scarlet.3 Colour is a determining factor in the appetite appeal and the

taste of food.
Synesthesia

Another connection of cblour'with the séns§s occurs in less prevglént
instances of synesthesias, The abilit& to distinguish betwéén primery modes
of sensstion develops with sge. When the sensory links of infancy persist
into later life, one king of stimulus is likely to arouse imagery of another
quite 4apontaneoﬁsly., Colour ang taste, odor, touch end hesring have a for-
nal connecfion in this phepomanon. “It appesrs that stimull of different
sensory modes, vision, heering, etc.; are somshow linkeAd tOgéther. 80 that
in 'coloureé hearing', for instance, suditory étimuli arevperceivedbin con-

vjunction with images of colours so vivid that they glmost résemble perqeptsﬁ

The connection befweeh colour and other sensstions or ﬁercepts in the

phenomenon of synesthesie: is not directly due to colour. Rether, co;our is
the sengation thet srises simultaneously with'the’other sensetions or per-
cepts., Therefore, synesthesia cesnnot be considered as having an effect on
the humsn organism unless the organism aépénds to some‘aegree upon the gddie-
tionel imsgery. Indeed, this is the case in people who experience synes-

thesia, because they come to depend on this enrichment of their perception,

A case is reported of a man who had been blind since the sge of eleven,

BBi:fen. P. 45.

Irait1ena Graves, The Art of Color snA Pesisn (Toronto: MeGraw-Hill Book

[ =" A N

Co., Inc.,, 1951), p. 408.
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Before he became blind the connections between colour, touch and sound had
maintsined their'original childhood link; This continued sfter his loss of -

‘e s o colours appeared to be an integral part of his percep-

tions of . . . sound end touch. . . o Their mesening . . . was

not fully gpprahended until the appropriate colour imsgery had

developed. _ ’
Similerly, oomposérs who pdésess~thé synesthesic faculty depend on.the'con-’
nections between sound. end colour, Spriabin gssociated the-keys-ffom C.to
P gherp with hues from red to purple.6 -Composer'Liszt suppleméntea»hie-
conducting directions with_such pet phrases.as.!bee pink here.* %I want

it 81l ezure.® *This is toojbiack.'7

People possessing the syﬁesthesic
aptitude find it helpful in remembering the music of certain combosgrs, and
the sounds of certain instruments. After describing the festidious colour
connsections experienéed with letters and words, one women wrdté.'
Occasionelly, when uncertain how a word should be spelt, I
have consigersd what colour it ocught to be, and have decided

in that way. I believe this hes often been a great hegp to
me in spelling, both in English and foreign langueges.

5R.IH. ¥heeler and T. De Cutsforth, "Synassthesie in the.Developmesnt of
the Concepte® Journal of Experimentel Psychologx, VIII (1925), p. 149,

C. S. Myers, "Two Cases of Synaesthssia.’ British . Journsl of Psvcholggv,
VII (191&). p. 112, '

7onted by Faber Birren, Color Bsychology snd Color Therapy - (Toronto‘
McGraw-Hill Book Co., Inc., 1950), p. 163,

BB A, Hbustoun. Light ana Colour (Toronto Longman 8, Green and Co.,
1923), p. 169.
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Even though some people are &ependent on the synesthesic connection of

colour with other sensofy ﬁercepfions. 50 few pebple possess this aptituge
that it cannot be considered & significant factor in the totel effect»of'

colour on the‘human organiam. For the majority of the pépulation. hoﬁever.
the sense of taste 15 intimately connected withvcolour vision, Coloﬁr has

- been shown to affect both the appetite and the flavour of foods.



 CHAPTER VIII
' THE PSYCHOLOGY OF COLOUR

VISUAL PHENOMENA

The finel chapter in the consigeration of colour's effect on man is
based on the primary sense of colour perception, vision, The effect of col-
our on the humen orgenism through the illusion of visual phenomena is major.
A visusl phenomenas:

is ususelly not igentified at all unless it‘is actively looked
for. Furthermore, by definition, subjective phenomena are not
obviously correlated with exterral physical events, which
makes them difficult to 'prove' on a common sense basis, . . .
All perceptions are resl whether or not they happen to have
obvious correlates outside the orgenism; . . .1 :
There sre meny kinds of visual phencmena deserving ettention for their

effect on men. A number of these can be attributea-to one of three kings

of edaptation--general, local and lsteral.
Genersl Adaptetion

General adabtation phenomene sre due meinly to the edjustment made by -
the eye.to see under different conditions., As ths eye jumps over the visual
fieia. qifferent.objects occupy the center of visual attention. As the eye
stops at each one, the sensitivify chaﬁges:up or down to en appropriate

level, Accordingly, each area: is viewed with.a sensitivity defermined by

1

1Cominittee on Colorimetry, Optical Socliety of America, The Science of-

Color (Washington, ».C.: Optical Society of America, 1963), p. 121,
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the‘previous.are&. Ie brightﬁess adapf&tion, the eye is expeeed to a given
illuﬁinatien level until it accepts this level as normal, then all other
intensities are seen relative to 1t. I, other woias,ethe'pheno;enon of
brightness aaaptetion means that the brigitness»dimension of all colours
seen by ﬁan is dqeterminsgd byvthe‘brighteese of the'pfeviogs stimulus.‘ Y.
| D. Wright found that exposure of the~e&e~te'light almostvinstantly causes
the sensitivity to drop. For brief exposures, the eye .recovers almost .
imnediately, but for longer exposures, the recovery tékes~longer.2 Due ‘to
brightnees adeptation, estimation of abselute.brighfnese~1s:vague,v-Errors
'become;appareﬁt.only ehen the subject returns to the original situetion;
The estimation of relative brightness, however, is exceedipgly precise.
The eye supercedes the cemera in sbility to @istinguish grays.

In the seme way that brightness percepticon . is influenced by the light
intensity of the previous field, so the perception of colour is partially.
deferminea by the colours previouely.seen by the eye. 'Colour adaptation!
.or 'colour constancy' is e phenomepon experienced by enyone who wears sun;.
glesses,vbut soon forgets that everything is tinted green. Simiiefiy.
white paper seen in yelloﬁ candlelight.is assumed to be white, elthough in
physical fact, the yellow light reflected fromthe white paper makes the
paver yellow. Although stimulus changes aiter the sensation of colour, the
unconscious, with its store of past experience, reinterprets these changes
to maintain the apperent constancy of the colour. Celour constancy tends

to mske colour a.property of the object, rather then the veriable it would

2W D. Wright, Researches ‘on Normel and ngective Colour Vision (London.
Henry Kimpton, 1946), pp. 149-150.
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.be if the receptor sensitivities were unfixed. 'OBject"or ! surface’ éol-
our-has'been investigated by Thouléss. Percgption, he states._aéems to de-
viate from ifs stimnlus. showihg 'regreséion toward the real object."3
This phenomenon is 1mportgnt in déil& life because‘it,helps the indivigual -
identify‘object colour under adverée conditions_suchias dusk and deep
shadow,

'Memory colour' refers:tb & similer phenomenon.. Memory éoloﬁr tends-
to accehtuate theAdominépt éolour_chafaétéristic."Fof instence, when the
' shape of a leaf end ths sﬁape of a horse are cut frdm.the same cléth, the
bbﬁserver will usually think the leaf shape is greener.f-Memgry éolour_also
influences night vision., Few people‘realiie that.ﬁhare is no perceptidn'of
¢olour in night vision, becesuse theii memory-of object colour from photopic
vision persists into scotopic vision, When reproguction is the purpose of
an i1llustration or photograph, accurate';olour matching is not essentiai.
The greatsst saiisfacfion is obtained by matching the corresponding memory
colours. Thus men's judgﬁent allows his perceptlon to teske the péth of

least resistence, inaccurate though it masy be. -

Iocal Adaptation

The second group of phenomenaeare,aue=to.localladaptation, end are

best representsd by after-images.' The majority of after-imsge explana-

'SR; H. Thouless, "Phenomensl Regression to the Resl Object, I," British
Journal of Psychologyv, XXI, p. 359. .
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tions are based on,trlchnomacy.h' Adaptation to any one colour decrsases
the sensitivity to the receptors involved.--This mekes- the eye relatively
sensitive to the other cdlours, whoge corresponding receptor; arg not
tfatigued'. VWhen the viewed stimnlus is changed, the fresh receptors gove:
ern the sensation. After-sensations start foruing from ths very moment of
fixation. The intensity of the after-imege increases with the length of
fixat;on on the stimulus.5 |

-After-images are c¢lassifled as positive end negative, The original
after-images ssem in]the contemporary hue are-termed-‘nega$ive‘. They .have
& latency of one second snd & duration of ﬁalf asminute.é The hue of an
efter-imsge viewed on a neutral surféce-deviates;from the -strict complemén-
tary towards reddish -blue.’ Viewed on a-colourea surface, the affef-image
will appear as the subtfactive mixture of the complement and the -colour of.
“ the surfsce. Thezhueaof the after-imege influences the colour pérception
of any nunber of things. |

"In positive afterniméges the brightness~relationships~remain the sane

es those found in the original response to the stimulus.. The originsl :

hC. &. Pagham, ®Aftsr-Images as & Maans of Investigating Rods and Cones,®

Colour Visione-Physiolozy snd Experimentsl Psychology, Ciba Foundation Sym-
iposium, ed. A. V. S. de:Reuck, angd Julis Knight (London: J. and A. Churchili,

Ltd., 1965), p. 263.
Pagham states that no . theory of-afteraimage.is satisfactoryvax present.

-5R. W, Pickford, Individual leferences in Colour Vision. (London Rout- .
ledge and Kegsn Paul, Lta.,. 1951). Pe 20, . .

6Rudolf Arnheim, Art ana Visual Percention (Berkeley~ Univer31ty of Cali-
forniae Press, 1965), p. 348,

7Robert W. Burnham, Randell M. Hsnes, and C Janes B&rtleuon, Color: &

Guide to Basic Facts and Concepts (New York: John Wiley and Sons. Inc.,
1963), p. 70.
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process:continues-after tye stimulus has ceasef to exist. Thp.latency‘is a
émall fraction of a éecond. In fact, the positive after-image may even
" merge with the terminal leg ér the originsl sensation, éccounting for the
rfact that this type og ;fter-image ;s also affecting men's vision in‘an un-
obtfusive manner._seldom.pin-pointad as interference, beéause it is selaem
recognized, bther afterfimages;are_mofe complex in nature, Sﬁt they also‘
oécur less frequgntly in daily c¢ircunstances. EXaﬁples‘pf complex.éfter-

imsges: are the ’flightAqf‘colours9 end the 'recurrent ﬁision'. teking ‘in |
tﬁe Hering Image, Biawell's Ghosf; the Purkinje Image, ahd the Hess Image;8
A éreat number of after-imsges occur in everyaaj sitdatién. 0.8, walk-
ing into a dark rqu:and~tprning on the light, Many after-imeges are best
brought to the attention of pedp;e in demonstrations with cont:olléa means.,
Most people hsve unconsciously learned to ignore after-images becagse they'
1nterfére with more usaful perceptions. Aisa, under normal conaitiéns.
the eyes shift so frequently that there is 1nsufficient time forlan after=
imsge to develop to full strength. 'After-images ere important principelly
because of thei; implicetions for thé functiohing of tbe visusl mechdnism.
they are one manifestation of the general procesé of visdal adaptation.'9
After-images represent one kind of locsl adaptation. A closely re;
lated phenomenon is sﬁccessive—contrast, occurring when the subject looks
in succession from one stimulus fo another. A red stimlus exhausts the
red~sensitive cones so that the gubfsaquently fixated surface is.mixed

visuelly with blue~green. Aeccording to Linksz, the whole experience is

8Burnbam, Hanes, and Bartlseson, p. 71.
9. . _ . -
. "Ibid., p. 72.

o
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plalhly e sensorial process with no judgmentgpxécesi}o'All successive  con-
trest demonstrates that the effect of s stimulus does not abruptly end the

,momenf the stimulus ceases to'exist.
Letersl Adeptation

The- thira adaptive phenomenon is lateral adaptation. It is-the:major .
_ fgctor in simultaneous contraat._ threes the - after-images and . successive

contrest result from a previous stimuli ‘simultasneous contrast is e product
" of present stimuli, The illusionary effect of simultaneous contrast can be
seen in both brightness end colour contrast;. N
In brightness;contrast.~t&a»value bf,aacolour isrdete;mined to a la:ge.
' extent bv the value of its surround. It.sls&_deﬁenas-on the size ana place-
- ment of tﬁe ground. Colour contrast or colour énhancement'is the second |

‘_type of simul taneous cont:aét. *Color contrast produces en enhancement or '
intensification of the.perceivea.difference 'between‘neighbouri.ng‘_<._:o:l.ors.":!"l
Ward sumnsrizes the phenoménon this.way."Gontrast’of-cdlour is dque to ths

modifications in the appearence of colours thet are-caused by differences

in hue, brightness and purity of sdjacent or'contiguous colours,”

10Arthur Linksz, Vlsion--ngsiologx of ths §xe, 11 (New'York. Grune and
Stratton, 1952), P. 196, .

11The Science of Color, p. 117.

) Iz]amss Ward, Colour romony and_ Contrast (London: Chapman ana Hall Ltd.,
1932)0 b. 5140 |



Three identical squares of gray placed sepsrately on white,
gray and black grounds appear to change their brightness.

The magnitude of the apparent change in brightness gepends
on the size of the neighbouring stimulus,

The megnitude of the apparent change in velue also depends
on the distance between the two fielas. In juxtaposition,
simultaneous contrast sccentuates even small differences,

Brightness contrest also emphasizes the vslue difference
between two colours. The small red squere looks black snd
colourless when placed on a white grcund, whereas the ssme
red is more brilliant eand colourful on the bleck ground.

FIGURE 1

BRIGHINESS CONTRAST
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Juxtaposed colours of relatively high and low purity appear
saturated and desaturated respectively.

When a chromatic hue is contrasted with an echromatic hue, it
induces @ complementary hue in place of the hueless sensation.

The tendency of eech colour to induce its after-image comple-
mentary into its neighbour increeses the existing hue
difference of non-complementsries.

FIGﬁRE 2

COLOUR CONTRAST
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COLOUR CONTRAST CONT'D..

The simultansecus contrast of complementary colours of equal
light intensity produces illusionary cclours vibrating at the
boundary, They often appear as & shedow on one side of the
boundary and &s light reflected on the other, or &s a dupli-
cation cr triplication of the boundery line., When the fi-

gure end ground are reversed, the vibrsting boundaries meke
a corresponding quality elteration.

Complementary colours of equal light intensity tend to enhance
each othsr. Chevreul writes, "My experience tends to show:
that the effect is a redisting, setting out from the line of
Juxteposition; that it is reciprocel between two equal sur-
faces juxtaposed; that the effect of contrest still exists
when these two surfacss esre at a distence from each other,
only it is less evident than when they are contiguous; finally,

that the effegt exists when we cannot attribute it to fatigus
of the.eye.'15

13&L B, Chevreul, The Principles of Harmony end Contrast of Colours, &ng
Their Applicstion to the Aris (London: George Bell end Sons, "1890), p. 419.
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'Albers underlines the vitél less of adaptive colour phenomens. He
says the fact that the after-image and simultaneous. contrast are psycho-

physiological phenomens:
e « o 8hould prove that no normsl eye, not even the most
trained one, is foolproof ageinst colour adeception, He

who claims to see colors independent of their illusxonary
changes fools only himself, no one else.

Non-Adaptive Phenomena

Phenomena not escribable to adaptation_als§ affect the humen orgenisn,
 but in more isolateg circumgtances. A few such effects will be mentiocned
to give the reager & hint of the &éceptive quality'of colour.vision.‘ First
is the eﬁigm&tic Bezolg effect, where s black outline darkens the enclosed
huss, and enhances their saturation. This technique is exploited by manu-
facturers changing the sppearance of designs with the least alteratlion in
production, Secondly, the spreading effect, or 'hslation', causes most gria
Apaiterns to be incorrectly perceived because-thevlighter component of the
grid, whether it be the lines or the groung, tends to spread and appesar ler-
ger. Thirdly, as illuminstion is increased. colours tend to eppear more
blﬁe or more yellow. This phenomenon, called the Bezold-Brucks effeci. is
experienced by people buying fﬁrniture-and,other merchandise where colour is
an impértant consiaerétion, only to be dissatisfied with the cclour on geli-
very. (Needless to say, the colour of illumination contributes to the decep-

tion.) Fourthly, the Weber-Fechner Lew states that the visual percoption

1l‘.Tosei' Albers, Interaction of Color (hew Haven anA London: Yale Uni-
versity Press, 1963), p. 3l.
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of an arit@metic progressiqn depenaé'dn_a.physical geometric progression..
For example; the steps in a swhmming pool deepen in arithmetic progression,
but-do nof appear to be'eveniy spaced. Any many who has'triea to lighten
houss paint, an?® has been amazea at the amount of white required, has haqd
girsf-hana experience with the Webah?echner phgnomsnon. The fifth enignma,
,_thét.bf aisapbearing bounaériesa'is fhe'concefn of anyone depénding on the

éccﬁfacy of colou; pe?cepfibn for hiévsafety; Coloﬁ:s of"similar hue and
ggnai,ligh£'inten§ity ﬁéna to mgrge;‘ for exampie,»the ungersige of &
“cloud is often inaiscemime fiém the sky. In enother naturel _phenomenc;n.
, raa1;n£ energy apéa;not provige the stimulus.fbr 6oloﬁr sensation., Acci-
A q§n£a; colours, regulting from ﬁressure on fhé eye, have an amusing, |
‘sthough epheméral effect on man, Finslly, yellow has the grestest light-
_prqduciggnﬁapacity in daylight vision. In scotopic #ision, governed by the
qus, the wavelength of 507 mp (greenj is seen as the brightest hue. This
,phenomgnon, the Purkinje effect, causes the leaves ang grass to tgke on an
unnafurel brightness in ﬁight vision.unbther nén-a&aptive phenomena. can be
V;ilustratea with simple apperatus, ?échner's'colours, proéucé& by pré-
"sgntiné an achromstic stimulus intermittently, aﬁav'margihal contrast!',
p:oaucga with bléck and white rotating diséa; are convincing examples-of
:,the 111qsionary qualities of colour, | |
__iﬁ.conclusion..colour haS'apfsrent distance, @gmparature, siZe.and :

-weighﬁq vTﬁe maxim that warm colours édvancg, while ecool colours recede is
well-known. Pilisbury anA Schaefef have reinterpreted the oiderAview that

the.stimulus besis for the sdvancement snd retreat of colour is luminénce
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“rather then hue.15 Whereas'brightness determines cblour distence, hue de=-
termines colour temperaturé. The maximum wavelength for.warmth hss béen
pin?pointéa to 610 mp, and the maximum coolness ranges through green and

, biue.lé. Mneller17 ana,Arnheim}a

claim that warm snd cool.colours do hot
refer to specific hues, but to the-deviatioﬁ of a given coloui in the ail-
" rection of warmth or'coolness.' (They would haie'to concede that hues are
initially warm or cool, in oraer to aétermine_whether the direction is
warm or cool.,) Both the'appafent.aiﬁtance and,temperéture of.a,colouf de-
pend on the neighbouring colours. A green will recede when placed on a
warn fea,grouna, but it will pot recede when placea;on 8 cooler blue
' ground. Similarly, green will seen cool when juxtaposed witﬁ red, but
. warm when_juxteposed with blue, . |

Size énd weight ere also closely reléted to colour., Gundlach end
Macoubréy found that the spparent size correlstes 0.86 with luminance.
| They demonstreted that iighter‘objects look larger than darker objects of

- the same dimensions.19 The\re is general egreement that the spparent weight

15 ‘ ' ' '
W. B. Pillsbury end B. R. Schaefer, *A Note on 'Advancing end Retreat-

ing Colors'," Americen Journal of Psychology, XLIX (1937), PP. 126-130,

This hes an interesting correlation with Chevreul's classification of warm
‘and cool hues according to their luminous or sombre quelities, The lumi-
nous colours are yellow, orange, red and light green, the sombre colours
are blue, violet and deep green, '

16The Science of Color, p. 168,

Also, refer to the theoreticél explanation for colour tempersture on p, 21
of this thesis, v

;7Conrad G. Mueller, Sensory Psvcholozy {Englewood Cliffs, New Jersey:
~ Prentice-Hell, 1965), p. 323. '

l@hrt end Visual Perception, p. 329.

190. Gundlach anA D, Macoubrey, 9The Effect of Color on Apparehtfsize.‘
American Journal of Psychology, XLIII ( 1931), pp. 109-11l. :
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of colours varies asccording to brightness. Dark colours'appear hesvy and
.1ight colours appear less heévy.zp Isey Belinkin describés these factors
in the following excerpt.

‘Suppose you're a;foremen.in a- factory. &nd ask one -of your men
to move two large boxes, exactly the seme size and weight.
One is pale green and the othsr is derk brown. He's almost
sure to pick up the green ocne first:because-it looks lighter.
Now. you -esk him to put the box on either of two workbenches
some twenty feet away. One is peinted red snd one is blue.
He'll proRably put it one the red one. It looks & good step
closer, 2 '

In summery, phenomena produced by adaptstion have their impact on sll
visual appearance, whereass phenomens not aséribea to adaptation occur inter-.
mittently, or with specific conditions, and are often transient‘in affect.
Regardless of the explenstion.and the degree of the effect, the fact is

' clear thst these phenomena: influence man through his vision. “What you see

is your best guess as to what is out front.'22

2OE..Bullough, *On the Appsrent Hesviness of Colours,* British Journal

of Pgychology, II (1906-08), pp. 11l-152..

Also, J, B. DgCanmp, *"The Influence of Color on Apparent Weight, A Prelimin-
ary Study,” Journal of Experimental Psychology, II (1917), PP. 347-370.

21Isay Balinkin. The Color Tree (New York:. Interchemical Corporatlon.
1965), p. 11.

ZZProfeSSOr A. &nes, Jr., of Dartmouth Colleoe,'qpotea by Deane B, Judd,
Color in Business, Seignce, and Industrx (New York: John Wiley end Sons,
Inc., 1963). p. 23. :
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CONCLUSION TO PART I

Research discussed in the precedingbeight chapters provides evidence
to support the hypothesis that man is affected by colour., Colour is the
' physical stimulus for sight, vPhysiologists have shown how pigments imple-
ment the response process in the visual receptor. The way that man is in-
tellectually, emotionelly, and unconsciously bound up with coiour experi—'
-eﬁces 18 the concern of the psﬁchologist.

Merchandising ana aaverfising utilize the qualities of colour to pro-
duce a calculated response in the consumer.1 Man csn be made to fesel borel,
indignant, or physically i11 by colour., He can be shécked\or delightea,
Colour ﬁetermines the reaction. But these business-oriented endeavours
are gaints among the disappointingly few instances where ths potentisl of
colour is béing realized. The constructive approach of the followihg ex-

eerpt makes an apt conclusion to this section.
The value of color is determined in significent part by what
people come to think, or are made to think, of its value.
This being so, it is worthwhile to know how to make people
think that color is valuable. The most effective wgy to do
that is to arrange for them to discover that color projuces
the effect which can satisfy their wants end needs . . . »
that grester satisfaction can be derived from the use of

color; end that perceptions snd decisions having to 4o with
color tend to have a higher affective valence.2

In shbrt. this has been the sim of these sight chaptefs.

« 1See Vence Oskley Packard, The Hidden Persuaders (New York: MCKay, 1957).

2Committee on Colorimetry, Optical Society of America, The Science of
Color (Weshington, P.C.: The Optical Society of Americe, 1963), p. 167.
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PART II o

EVALUATION OF THE PRESENT SITUATION

' The profouné effect of colour on the humsn orgenism has been esta-
- blished in ths preceding presentation of research, 'If colour is important
to h@n. it is of majo; concern to the ertist, because colour is a major
elament of art. In edaition to motivating the ertist through its direct
visual impact, colour‘can affect his emotional state of mingd and his rate‘
of motor end mentsal acfivity. It pro#ides'him with an ele&ent capable of
proﬁucing mooas, space; tension, anA symboliem. The qpesiion arises aa-fov
how an artist learns to control ana utilize the powerful scope of colonr.‘
and how any person becomes aware of the richness éf colouf in the ep?iron-
ment,

The reaponsibility £ tesching colour rests with the srt educator.

It is assumed that the laymasn ang netursl colodrist-alike can improve

their expressive uss of colou¥. It is further assumed that both the lay-
man and ertist cen become more sensitive to colqur around them, Art edu-
cators are obligated to employ their best ;esourceavto assist man in see-

- ing snd using colour, ‘

The most efficient way to do this is to teach colour in a meaningful
manner to future teachsrs anA ari majﬁis at the university, a#d tq students
at art school, beéause these peoplé have the potentisl of creating a sensi-
tivity to colour in their own pupils, in erchitectural apa interior decora- .
ting clients, end in the art-conscious public. It was hyﬁothesiiea that

. colour ‘is not being taught in the most effective manner to students at

this level. /
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CHAPTER I
INTERVIEWS WITH TEACHERS

To determine how colour is being taught, interviews were conducted
withvieachars of ert aufing February end March. 1967, ‘The subjects in-
cluged 10 membqra of thé art bépartment oflthe Faculty of Educaﬁion. 3
" members of the Fine Arts Department of the Faculty of Arts, both at Tﬁe

' University of British Columbia; in addition.fo one teacher of the Vancouver
Art Gallery docents.‘aﬁé-B teachers employed by the Vancouver‘Schoql of Art,

The 17 teachers snswered the interview questions (sée Appendix A) with
reference to-their present tgaching assignments, The ;esults are summar-
izéa according to the number of the question, ana'are followed by & één;mént

on their significance.

1, a) >Sixteen teachers sepérate the’elemehts of design, justifying ths
division with three gene;al reasons, Firat, the aiscussion of tbe separste
elementa and their interralationship‘pfovides a8 mesans 6f epproaching works.
of art for understanding angd ébpreci&tion. Sécbndly. this approacﬁ f&cili;
tates-ths definition pf vocsbulary. Finally, it allows the inexperienced
student to explore and diacover for himself the principles of art in
mansgeable amognts. where a tqtal involvement might be overwhelming,

1, b) Tpe emphasis placed.by 7 feachers on one or more elements is dic-
tated by the nature of the}subject, e.g. form and texture in ceramics, col-
our sang -tone 1p‘pa1nting, line 1n.arawing end in graphics. 'Ten'subjects |
seiad they do not emphasize ahy element, maintaining that all fhe-elements‘

contribute to the total form or concept, One teacher of painting believes
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thet creetivity is restricted when an element such as 1ine or texture is
-emphasized, beceuse the students tena to forget the other elements.,'
- Comment: No teacher is more eothusiastic about colour ‘then the other ele-
menfs. yet a deep love fof colour was suggested as peart of tﬁe ideei back-
\srouna.of the teeche: of colour.v (See No. 9.) All teachers‘ere teachers

of colour in that the opportunity to mention colour arises in all classes,

2; Eight teachers ettributea their awareness of colour to a general aevel-
opment, highlighted by & van Gogh or optical palntiné. Four teachers re-
called experiences with colour in early chlldhooa, 4 rememberea school
exercises such as the mixing of pigment, sn® one describeAd a recent synes-
thesic experience, | |

Comment: No pattern emergea sugges+ing an epproach to awakening a sensi-
tivity to colour in students, Only one subject was conscious of having

experiencea the overwhelming effect of colour.

5. Twelve teachers, inciﬁding all 10 from the Facqlty of Eaucation. re=
commenged that instructicn in co;ouf begin imnedistely, because the sooner
mechanics are teught.-the sooner en ewereness of ths relstionships anab
possibilities of colour will aevelop into a dexterous handling of this
element. Tgo teachers saild they.time.the introduction of colour according
the need &n? readiness of the ;n&iviauel. Two teachere’reserve'the second
helf of their courees for‘colour.

Comment: Eeceuse of its imneaiate impact, colour»is more essily distin-

guished as en element of ert than line, form or texture. It proviges &

logical place to begin the’identification and explenation of the art ele-A
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ments. Although the majority of teadhers‘introauce coIOu: immediately,
they cover mechanies such asg the spectrum and the ﬁixing of pignents.
Teaching a student to mix'tones and tints does not not ensure the gevelop-
mant'of an adept maﬁipulation of ‘colour to‘suit personal needs. In the
opinion of the wfiter. the tesching of colour should stress the inter-
“acting charactéristics'of this element in vision, becauss colour is sel@om

- perceived in isolatea conditions,

4. a) 'Tﬁe instructors ell said theyvaéaljwith colour to some extents .
| 4. b) In the Faculty 6f Education, the level and purpose of the coursé
detenmineé tﬁe approsch to colour. In“courses designed to introduce stu-
aents-to media end methods, or to the pedagogy of art, the following as-
pectg are covered in two or three lessons; terminology, theory (colour
wheel, harmony_ana @iscord), enad experimentation in the mechanics of mixing,.
In advanced courses such as those dealing with painting or design, the stu-
“dent is assumed to have mastered the basics, and colour is brqught to his
attention through motivation anA evaluation., Activities such as the mateh-
ing of tones, mixing of pigment, eng optical exercises are assigned to help
the student., The fact thet colour is taught in & preraqpisite course';éyes
- one teacher from "going into fhe boring aetails.*

In the Feculty of Arts, tezchérs of art history deal with the srtists'
_use of colour, poinfing out ény emphasis on colour that occurs in & work of
ert. In design classes, the systems of cologr»notation are the main com-
ronent of the secona term. Colour is reserved for the last half of the.
aocént training ét the Vancouﬁer ﬁrt Gallerjf

At the Vancouver School of Aft; ths first-year student is exposed to
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colour’as part.of his orientatioﬁ to ﬁainting. Itself oh of the four areas
recelving eéyai emphasis, ’Students are introduéea to the seven colodr con-
trasté of Itten, and they also explore the relatioﬁship between colour and
nusice In the ensﬁingvyears of specialization. the student 1s assumed to
hsve mastered the basic use of colour, and the teaching of colour becomes a
| matter of indiviguel ettention and timing.

:Comment: The details of colour theory are as boring to the student asvthéy
are to the teacher, Thg feacher 6f advanceg courses shoﬁid go beyond this
point with his students. The Ostwala.ana,mnnSell.systems of colouf notetion
, wgrevaeSigned as references for science end industry. The production of in-
flexibie models of painted cardboard goes not enhance the ability to use

colour; The VancouverISchdol of Art 15 the only institqtion utilizing‘col;
oured paper to eliminate the tedious chore of mixing. The range of colours
available in the colour pack is inferior when compared to absimilér supply
available in the Unitegd Stateﬁ. No attenmpt was being made to supplement

the inagequate range.with collection of paper from magszines. A give-and-
take atmosphere of experimentation 1nvolv;ng the teacher angd students would

' be en improvement over the lecture and assignment structure of most classes.

5. Teacheré found the followiﬂg methods sﬁcceséful in heightening the stu-
dents' pérception of colour: collecting objecté of one colour to iilustrate
variations iﬁ one hue, mixing vériations of one hue in pigment, working with
& limitea palétte such as black, wh;te end ochre, freely experimenting with
paint, then explaining the thebry involved, studying the use of colour in

- works of art, and using the colour wheel to explain the nomenclature.

Comment: The methods declared to be the most successful mirror the prasent
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approach to teaching colour., There is 1little focus on the changesble,
edaptive qualities that contribute to the excitement end mystery of colour,

Stugents at this level would be stimulated by such an approach,

6. All the teachers reéommenaea a free, subjegtive abproach‘to colour with
elémehtary‘bupils. moving_into an objective approach including théoriés ang
vformulaevwith the secondary students. The more advanced the level, the .
more intellectural aﬁ spproach was rgcommendéa. |
Cﬁmment: Most university and art school students have leerned colbﬁr
théorieé in high school. A review of the material will be ineffective if
the.material is not pfactical to begin with, Formulaé ho longer satisfy
the stugdent searching‘for an indiviﬁuai expression., Tpe recommendation’

' that-the teaching of colour becoms increasingly ebstract with advanced
levels, contragicts the opinion of the majority of teachers that colour

should not be taught.as 2 thing in itself,

7. A&ll teachers were_abie to neme & colour base in their work, but they
avoid personal gemonstrations that might influence studentﬁ. Although the
art instructors denied seeing their own‘coiour base in the work of students,
they‘réaaily perceiveqd the influence of otker teachers on stugents. |
Comment: The objective onlooker is able to perceive influences the_teacher

is unable to detect. These influences could be harmful or beneficial,

8. The teachers named their theoreticel training in colour, their experi-
ence anA discoveries in the use of colour, and their efforts to keep
abreast of current trends as cbntributing to their use of colour and the

bagkground and preparation they bring to teaching.
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Comment: Teachers tend to perpétuate the mechanicgl train;ng in colour they
themselves received, 6.g. topal painting.»mafching'tones; limited palettie.

The introguction of e new approach to colour would counteract this stagnsn-

- e¥. Although the teachers are dedicated end familier with current move-

ments in ert, rot one is seeking a new way to teach colour.

9. The suﬁjeéts coﬁsiderea a command of all aspects of coiour, including
the physicel qualities of light, the chamical composition and behavior of
pigments and dyes, theiﬁsychology of_perceptions and affeétive responss to
colour'ana_the use of colour by mastérs to be components in an idesl colour
teaching background., This background would igeally be enriched with & love
for coloup. a sensitivity to c§lour. and en ability to handle it wali.
Comment: Together, the teachers; suggestions meke a composite descripticn
of an igeal teaching backgrouna,- Few teachers exprgssed en interest in
acquiring the knowledge they lack, or in strengthening the weaker aspects

‘in their teaching of colour.

10, A workshop aquippeﬁ with physicsl, chemiééi. psychologicel ang liter-
ary resources, models and machinery, and staffed by a leb assistanf, woulgd
facilitate stugent's personél explorstion of colour, A course in.colour
should comprise theory, including the physical.'chemical qnd_psychological
aspects of colour, supplemented with experimeﬁtation and practice4with
problems involving the concépts introdqcea. and appreciation of the use of
colpur in nature and in painting. Lectures by resource péopie such as
physicists, physiologists; etc. could put the stuaents in contect with

specializsd colour experts,
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: Comménf: Suggestions_for.the ideal course in colour vefy consigerebly from
the responses to the fourth eng fifth questions, implying that the teachers
of art realize that ;olour is not being taught in &n i3eal manner. Althouch
| many teachers naméa resources such as books, chemicals, coloured light
equipment, films, col&ur systems models, reproductions, and psychologicel
teéting apparatus as being igesl bﬁt ouf of the question, it is the opinion
‘of the writer that these resources are readily obtainsble, ana that their
use éan be impleﬁented iﬁ present classroom facilities without employing a

lab assiétant. This would require fime énd initiative on the tescher's pert,

11, Finelly, members of the Faculty of Egqucetion were askeq to nsme any
outstanding stugent colourists, sc that the background of the students

could be gdetermined. This is the topic_of the next block of interviews,
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CHAPTER II

INTERVIEWS WITH STUDENTS

The 5 most frequently mentioned student colqurists were interviewed to
determine the influence of their uhiversity art background on their use of

colour, (See Appendix B.)

1. Tyree students leasrned about the colour wheel in high sckool; nothing .
was epplicable to their work. Two students found their high school treining
valusble; one lesrned to mix water-colours, while the other investigated

the visual phenomena in. op art.

2. All students emphssized that ths repstitive presentation of charts and
‘wheels et the-universityblevel»is ussless. - Ope student said, *I dian't
talk to apy who liked it. The best students were most sick of it.®

Comment: If tﬁe background of colour thesory has been- taught to moét stu-
dents in high school, it can be reviewed indapendently if the need is felt,
leaving fhe teascher end student more.time»td»experiment and explore in

dopth some of the principles of the interaction of colour.

3. Two students found free experimentetion with colQur stimnlating, The
3 remaining students were unaffected by the methods to which they were ex-
posea.

Comment: This is probably because they were bored with.repetition.d,

k. Every student lserned about the use of colour through independent

study of works of sart.
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Comment: &n indivigusl, self-direct approach: :is more effective for the
student who feels a need to develop a personsl dexterity in colour, Thé‘
review of theory will seldom motivate a student to explore the field of

colour,

5. The students were injebted to teachers who either ellowed freedom to
discover about colour, or who praisgd»tba colour quelities in student vork.
COmment= ‘Students sense the attituge of the. teacher, The teacher supports
the student.just by understanding thet discovery in .the -field of colour is
highly personal eand reqpires persistence,. Enthusiasm for colour is conta=
glous,.

6; The subjects nemed the colour bese of several-inétructors, but sald the
instruéto:s were not biassed tow;ras this use of colour in students. -One

subject reported overhesring a number of stugents gay they Could not help

being influsnced by & certain instructor's use of colowrs

7. - ¥hen asked for their views.on how:colour is presently being . tasught,
L stugents replied that colour is-not being tsught, and 1 student said her
feslings on that matter were vegue because she herself has not been taught

qbout colour,. . -

8; All stucents though a course would be beneficial to the mejorit& of stu-
dents, Theﬁ would like to see the study of light, ané colour in filams in-
cluded. Tﬁree mentioned that'personally; they did not feel & need for such
& course, while 2 said they would enrol,

Comment: Although 3 students ere satisfied with their hanaiing of colour,
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they have few ideas on ths extensive areas of colour that could be presen-
ted in a course. It waé~not_expectea that any student would be interestea

in & course, because each is a skilled colourist,

9. The backgroung Qf the teacher of colour sﬁoula_incluae an ability to
vérbalize on the visual, a sensitive eye for colpur. an? &n involvemept

aﬁa inquisitivenass in the‘fiela of coloﬁr;

Comment:. Again; it eppears the teéchér should be.a'sbecialist.in the'fiela

of colour.
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- CHAPTFR III -

RESULTS OF THE QUESTIONNAIKE-

Interrogation of the student colourists revealed that the.theoreticel
approach to colour has little epplication in prectice. It was decided to
circulate é}qpesionnaire emongst ‘a more representetive group.of Fine Aris.
majors to'derive tﬁe genersl opinion on the~présent.methods of teaching.
colourkin ths Faculty of Education.. (See Appendix C.) The questionnaire
was dis;ributed onvan\&nbnygous and voluntary basis to students who have

commenced their msjors,

1, A total of )9 replies'have-beenmtabulsxed;“incluaing.22 Blementery -
single- art majors, 6 Seconaary single. art majorsg’and:él Secondary Qouble-
art majors, ‘Differences-ocgurring in the. answers are insignificant be- -
cause they can be attributea to tﬁewvariety-and*number of courses tseken,
The»results sre combined to form é:composite picture of the teeching of

colour in the Fine Arts Department..

2. The description of what has been learnsd broke‘down into four m&ﬁnarsf
gf response. To begin with, } students.gave no asnswer. Seconily, 6 stu-
dents checkea.the‘box but Aid not aescribg;what they learned. Fif%een stu-
dgnts;maae éVaiuatory comments sdéh gs: *very littlé,’ *not.in any detail,"
,'Q.very basic ihtroauction (i.e;.praciically nothing),* “learned nothing
about colourAth&t I ﬁad not ‘known before.* Some descr;ption of goiour pre-
sentation was: written by 2} sfﬁdents,c Tpe following. figures and descrip-
tions amalgomate'the three latte; modes Qf re;ponse, Thi;teenzetddents

learned how the old masters used colour in F.A, 101, ’Twﬁnty-eight



L.

. atuAehts learnsed sbout colour in F.A, 300, lThe most fréqqently mentionea‘
facets 6f colour were mixing ang éxperimenting with poster paint, colqur
charts and terminology, warmth and coolness, harmony, and clash, Two stu-
dents hentiohea leérﬁing about collage iﬁ F'Aﬂ 302. Nineteen subjects

* learned the following information in F.A. 302: colour wheel.and mixing
shades, tones ang tranéparencies to achieve various relstionships such.as
,diséord, and distence. Seven stuﬂents.laarned about the use of natural
dyes'in the design courses. Twéqty peinting majors, the majority'of whom
referréa to F.A., 401, mentioned the usé of colour in compositibn.; Specifi-
call&'they named fhe’theory behinad tores, shades and tints, the appgrent
distence ang the mood of colour. ' Ten students checked the elementafy art
education categories, referring tb the use of colour themes.‘music as a:v
stimulus for painting, and the limites ﬁalette'for children. Two étuaents
mentioneq. lea;ning how to give colour assignments in secondary schools.
.Comment: Stugdents described theory and_mechaniéal details of mixing most
frequently. No students mentioneq that en evaluation of the use of colour

 hed motivated them to enquire into the fieldg in any depth.

" 3. Twenty-four students were able to apply what tﬁey had been tsught about
colour to their own work. They spoke of the uée of colour in composition

to achieve tone, form end harmony, Fifteen s&id the information has no
value to their work., The 10 stugents wﬁo did not reply to'this gpestion
sre assumed to have the same opinion, |

Commént: Only half the stugents were able to apply their leérning, suggest-

ing thet the presentation of colour be revisesd to suit thelr needs.

4o The following chart tebulates the results 6f,the Aefinition quastion.
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STUDENT SCORES ON DEFINITIONS

-

RESULTS
i | ' Correct ’cgigigt ‘ Iécorrect Omitted Total B
Colour 8 10 22 10 | 1
Fue 5 w | 23 | 7 | w
Saturetion 2 | 4y 25 18 49
| Brightness 4 13 3 9 49
Shade 21 16 7 |
Tone 12 -5 19 13 49
TOTAL 51 51 128 64

Comnent: Students were able to define 'shéae' and 'fohe' better then the -
oﬁhér terms, Ability to define terms abes not neéessarily 1naicate gn abi-
lity to use c¢olour, but nevertheless, sll students have been exposed to some
terms in F.A, 300. Léss;thén half the subjects correctly defined 'shéde'
and 'tone', indicating ihet either the teaching of terminology is a waste

of time, or it is not taugh# in e meanigful wa&.thet can be practised by

the student.» The'qoncepts involved in-shade angd. tone ere.confusing, ang can
be better explaingd in terms of bfightness and saturation. No student knew

thet hue, saturation end brightness are the three dimensions :of colour,

Terms ftom the.pfevioﬁs questions were borrowed with nO»AGmpnstratiog of

the comprehension of their meaning, end ﬁéea in an attempt fo define the -

subsequent term. Msny students tried to deduce the mbaning from connotation,
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perticﬁlérly in the case of 'satursticn', In fact, saturation was the most
_poorly‘aefined ternm, inaicating that students are not familiar with it in
'this.context. Sarcasm‘flavouring } responses might indicate that some stu-
dents felt guilty a£ demonstrating an inferior ability to copeiwith the
 ‘bas1c terms in their fielg of gpecializati&n. Many felt the need to ra-

tionalizae or explsain their failure;»

5. Six students wers ablé to describe the interaction between gray énd
green, Four were partislly correct, 29 ﬁeré.incorfect, anAd 10 @ia not
attenpt to answer,

Comment: More than half the stuaents dig not know the visual result of a

‘ simple colour interaction. In view of the fact that colour is almosi al-
ways sseen surrounded by other colours, a weakﬁessvin,the teaching of colour

is suspecteg.

- 6. Thirty-seven students knew sbout the advancing-retsaing'phenomenon.
Nine snswereA incorréctly. and 3 d4id not attémpt the épestion.

Comment: This is one visusl property of colour that has been brought to
the attention of this gfoup of students. Theéir sbility to gresp the rela-
tive nature of the apparent ﬁovement of colopr indicates a readiness to

delve into the totsl complex of colour's reletivity.

- 7. RERighteen students felt competent in their use of colour. Thirty-ons
" 8aid they 4igd not feel compstent in manipulating colour to fulfill a
-specific neegd. |

Comment: Thigvis consiaerea a more valigd évaluation of & stugent's ability
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The

tp use colour then one supplied by a panél of judges, because the stugent

can consijer his handling of colour in more than one érea, wheregs &n obe ~

jective‘juAgment would probably be based on isolated examplés of work, . The

students also has an intimate knowledge of how this expression with colour

evolved, whather'the colours were determined with eass or with struggle.

Furthermore, the student coula dare to be honest in a sltuatiqn where. his

evaluation would only be a statis}ic.

8. Forty students felt there was a need for a course in colour, while 8

did not. One student 4id not answer.

9. The following table presents the results of Nos. 9, 10, and 1lb,

TABLE II

STUDENT CONSIDERATION OF DIFFERENT ASPECTS N
IN THE STUDY OF.COLOUR '

EVALUATION
I Need %o StuayA Competent >.Cou¥§;g§§%2}ial_
appreciation 17 8 2
Mixing 25 1 31
Light 23 1 26
Interaction 26 b 34
Theory 24 1l 24
Psychology 28 - 0 28
Physiology 28. "2 27
Chemistry 20 2 20
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Comment: A8 was expected, more students felt competent in thq appreciation
of the use of colour by old mesters, then in any other field. The number
wae still surprisingly small., Seventeen said they felt a need to study this
aspect further, end 21 would still like to have it inclugded in a-ceraea
Similer comments can be made concerning the reaction to the chemistry of
pigments, tﬁeir origin;gna nature., It wes surprising to. find the number'of
- students feeling & need for instruction in the mixing of—pigments,'end in
tﬁéiéélbﬁ; théory; as thesé»ér¢~tﬁe two aspects-of colour receiving the
most fhorough.treatmgnt at the present time.. The bulk of the needs.cceur
in cgtegories &lmosé totelly neglected by this department. Instructors
wohlé be well advised to cgter-to these needs, because whgt is now bainé |
taught is avgilable in books.'~Stuaenfs are'laarnihgvmore about colour by
studying local exhibitipns_than memoriiing mechagnics. By adopting this ap-
rosch to the review of thsory, teachers would ha§e more time to help t£e

. student in learning to control theielement of colour for,his own. .purposes.

11. e) Thirty-seven. students saild fhsy would teke a cQQrsa in colour, 4 4ig
-not know, and 8 saiad they would not enfol in ez.course. . . .
Comment: Of those whose response was negative, many reasoned that academic
legrning woulj not enhance their ability to use colour, Tpe writer agrgeé
with this obinion. Tﬁe colour coirse proposed by the writer is not escademie
bﬁt‘experimental in approach. This was not pointed out to the students.

The nature of the questionnaire, designed to evaluate the present teaching.
qf colour, aié hot give sn sccurate impression of the writer's approach‘to
colour, On tﬁe other hand, it was feared tha$ an ideal descfiptiqn of tﬁs

proposed course would be biased,
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12, Students shggested that a course-in:colour>be:cdmpfised of theory angd
history, followegd by experimentetion and practiée in application to a fielq
of apecializatlon end independent research, The ﬁajority of subjects pre=
ferred the academic portion of the course-to be consiéerably sméller.than .
the precticel applicstion., Students also favoured illustrated lsctures,
end the display of good examples of the usa--of colour,.
Comment: * It was refreshing to find the majority of students preferring %o
aiscovér rather than be told about colour., In the opinion of the writer,

theistuaents displey the readiness prerequisite to & course in clour,



770

CONCLUSION TO PART I1I

Information‘from the interviews and questionnaire supports the hypo-
thesis that the present appréach to teaching colour does not satisfy ths |
‘needs of stujents., This is less a criticism of the present methog of
teaching than an indication that teachers have insufficient. time to presént
cblour in sny other way. Eécea with a strucfureayintrcductory course.'they
can only devote two or three lessons to‘terminolpgyl,physical end chemical
theory, experimentation in pigment mixing, and the épparent temperature end _
distance\of colour, . Althbugh.this»iszoften~reviéw material to students, |
this methodwensureé a common background from which fo build. Iﬁstructora.
of advanced courses.‘however, have iittlg-opportﬁnity to develop the stﬁay
of colour beéause-theyvare primarily concerned with'the'studentfs struggle
to find = personal expreésion. The present structure of the Fine Afts Pro=-
gremae allotts insufficient time fér any course to include-a probing study
of the interdepenﬁencé and interaction of colour., At the same time, stu- -
aepts reed and went more intensive instruction in colour. The most construce
tive alternative to the present dilemns is the.intrdducfion of & cbursevin

colour,
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THE PROPOSED COURSE

Becauée colour plays an indispensable role in the fumctioning of fhe
humen orgenism, end at the - seme time is & vitel elemsnt in art, it should
be & major concern of the art teacher. The:present theoreticel appfqach~ 
is essesseqd &s-perpetuat}ng_a_poor leerning situation., The theoréticali’
Justification of PartlI-does not dictafeAthe content of the course, it4
merely enlightehs nsn’ to the~omhipotent‘prgsence“of,colourain;his lifé.
pattern. Fpom the theoreticel materiel in the justificatlon, h&weveé,'»'
emerges & characteristic of colour-=~the key to a-éound,educational approébh.
Colour is a relative phenomena, Not only is:there-a discrepancy between -
tﬁe physicai stimulus engd fhe ﬁsychic”effect. there:is & discrepanpy be=~.
tween each indivigusl péychic éffect. Men respondSvto.thensfimuidéxﬁith"
his own'receptpr, hiS-dwn pest experience, emotions and personslity. The
ideal teaching of colour will esdhere to its main characteristic, relati-
vityol 7

Jobn Ruskin wrote to art students many yéars ago, "ElveryAhue through-
out your work is altéred by e#ery touch that you add in.othar placeé; so
that what wes warm a;minute.agp. becomss cold when you have put a hotter
éolour in enother placé. end whet wés_in harmony wheﬁ you léft it,»becomes
discoraant aé you set other colourg beside i, 02 Paul Rgnner adds, ". . o

.all the colors . , . ere links in the whole, aﬁd the whole is vulnerable 1n'

1It is readily admitted that the fields of history, physics,. psychophy»
sics. ena- psychology can provide a wealth of important material for the ar-
tist. Before  he can use this. information, howaver, he. muat be. able to..
manipulate colour,. :

Qnotea by Rudolf Arnheim, Art snq Visual Percepjlon (Berkeley: Univer-
sity of Cglifornia: Press, 1958), p. 354.
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every 1:‘mk°“3 The purbose of & sﬁitqble.courée in colour is. to lead:the.
student to understand the interaction of colour Qnd to essist him in draw-
ing insight from experienca, so ehat eventually colour, the most relative
nmediuvn in arty, becomes a: tool to be manipulated by the hands end brain of
the ertist. ‘ 7

Vﬁhg_proposed course (See-Aprndix D) is essentially:derived frqm the
ﬁorkvéf Albﬁrs.k_with numerbus-exteﬁsibns and moaificétions. It will‘deéi
A'maﬁd,initiativgg patience, persistence, crm££s§anship;‘anﬂ'proﬁlemﬁsolving
ébility. ana in'fufh, thesé‘quaiitieé.%ill bé enhanced -in. the student ex- |
posed to colour in this manner. Tpe course is a step-by-step progremme-
designed to ponfront the student with a colour probiém requiping that he
think“through the situation to arrive at severalvsuitable~answars. Ebth..-
visual_ana verbal, .Tge more a pféblem‘is practisea,.the:more the studenti
'will 1earn.} The exercise is never finished, but can be-returned to at any
timq to work out new solutions and to evaluate progress.. This experzmental
-épproagh restores to tha teaching of colour thsﬁéxciting but evasive qualiﬁy'
of education that is found in the diﬁcovery Process. Discoveries can be
shared ehd diacussea in = mﬁtual give»anaetake clessroom atmosphere, Per; :
gonal anad cdlectxve evaluatlon by com.paneon° togetherrw1th discussion of
reasons snd conaitions for each phenomenon, will accelerate growth of un-
derstanaing eni ability by providing insight°

gghghcogrse as it is pre ntly outlined is suiteble for Fine Apts majors

mﬁ.gPaul Rennei.,COLOr&;Ordarqanﬁgggrmanz, transagAleiander-Nesbitta(New:
-YQrk««Reinhold-Publishing Corporation.-l96h), pP. 42.

hJosef Albers, Interactlon of Color (New:Haven ‘and London: Yale Univer«
sity Press° 1963).
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at the university and art school levels. With-adapté£ion, i% cén be used
in elementery snd secondary schools, in claaébs for the layman and the .
mature srtist. Students who lesrn to ses snd,use coiour'through {his method
will bé abie to teach it themselves with no instruction in methedology.
They will also be able to adapt it to any Xking of ﬁeréonal work, Tpis
course .could be introduced on an_expe:gnental basis in the Fine Arts,Depart~‘
ment of the Fgculty of Education, immediétely followiﬁg F.A. 300, Eventu- -
ally, it could become a prerequisite for peinting and design majors, beceuge
thé'entire course is &n exercise in two-dimensional composition. I+ has -
woithwhile application inrceramics_(colour and form, texture, and decora-
tion), and in grephics (brighfness and colour contrest, visual phenomens). -
It will be deemed e success in art eaucation-if it does nothing other than
sensitize thé student to colour in his surroundings. & more acute awasreness
of colour will breed apprecistion of its comp;exity and flexibility. &n
enfichea*perception enhances life itself, by opening & world of resources,

idees»and‘motivations.
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APPENDIX A

INTERVIEW
Teachers of Art at the University and Art School

1. a) Do you Alfferentiate between the elements of design such as lins,
form, colour, end texture in your teaching of ert? Cen you explain
why you do (or do not) make this distinction between the ‘elements?

b) Do vou emphasize one element more than the others? If so, which,
and why? ,

2.  Can you thlnk of any particular tlme that you became aware of colour
Co @s an influence in your life and work?

3. ' Is there any particulaer time in the teaching of ert at the university
or art school when you feel it is important to introduce colour?

b. &) Of the ert courses that you teach, which include some instructlon in
colour?
b) What aspects of colour do you cover in each of these courses? Can
you estimate the time thls requlres?

5. What methods do you find most successful in heightening the percep-
tion of colour in your students?

6. Would vou recommend & 4ifferent approach to teaching colour for ths
elementary, secondary, and university or ert school teacher? What
would this entail? ' :

7. &) Po you have a personal colour base in your artistic expreseion?
b) Do you detect stulents using colour the way you do? If so, what is
your reaction? .

8. Would you tell me a little about your artistic training? 1Is there
anything in your background that you fing particularly helpful in
your persongl use of colour and/or 1n»tecch1n° colour to students?

9. Ideally, what kind of background (i.e. knowledge, experience), would
you recommend for the teacher approasching the subject of colour with
unxversxty ert majors or art school stugents?

10. If you haed the timse, eqpipment. all the ideal resources end conditions,
~ how would you teach colour to art majors? How would you deal with
~such aspects as theory, practice, ana appreclation?

.11, Cen you direct me to any student who uses colour well, 80 fhet_I may
determine his background in colour and lsarn his views on its teaching?
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AP?ENDIX B '

INTERVIEW

Students of Art

Faculty of Education, The Un1versity of Brltlsh Columbia

Where have you been‘taught about colour, other than in your univer-
sity training? Can you tell me a little about what you learned and

' what you were able to epply to your work?

Can you describe what you have learnsed about colour in Fine Arts
courses of the Faculty of Eaucatlon. and what you have been able

_to apply to your work?

Cen you describe the methods used to teach these concepts.of colour?

b) What method contributed most to increasing your awareness of colour?

Have you learned anything ebout colour on your own? Do you apply

any of thi knowledge and/or experience to your work?

Have-you'hoticed whether any instructors sre particulerly sensitive
to student's use of colour? If so, how do students respond to this
sensitivity?

Are you aware of yourself or any stuaent being influenced by en in-
structor's use of colour? :

What are your views on the way colour is being taught in the Fine
Arts Department of the Faculty of Educatxon? What would you praise
and. what Woula_you criticize?

a) Do you think there is a need to desl more intensivély an? extensively

b)

with colour in' this department?
What aspects of colour would you include in & course in colour? How
should a course in colour be taught? ‘ .

What, in your opinion, 1s the igesl bacmgrouna for the teachar
approachlng the subject of colour with students?
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STUDENT SURVEY ON COLOUR

1. a) Division: Elementary | . Secondery

b) Major: Single aArt " Double Art

2, If you have learned about colour in any of the following courses,
place & check in the box, end dsscribe what you learned.

1 |F.a. 101
[ Jr.a. 300
F.A. 301
[ _Jr.a. 302 :
[ lr.a. 303 [ Juos [ Ins_
D-.F.A. 305 [ Juos 415
[ Ir.a. 307 [ Juor [ Jmar
[ Ir.a 40 Dhoz
[ lza. 205 | 505
DEa. 404

3. Has this informetion been of use to you? What have you been able to
’ apply to your own work? : :

4. Define the following terms as well as you can,

a) colour

'b) hue
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5e

7.

9.

¢) saturation

84.

4) brightness

e) shade

£) tone

Pescribe what heppens when 8 small squere of grey paper is plece& on a
green ground.’

Do warm colours always asdvance? Yes No

Ro cool colours always recé#e? Yes No

Do you feel corwpetent in your ebility to manipulate colour to fulfill

gpecific nszeds in your work?

Yes No

Do you, 88 & student, .feel there is a nesd for further instruction in

colour in art courses in the Faculty of Education?

Yes Na‘___J

Plece & check in the box beside any area where you could beneflt from
further instructlon in colour, ’

&

b

o[ ]

|Apprec¢iation of the use of colour in peintings.

Mixing pigments, anA glazing.

Coloured light, additive primerles, theatricsl gels, snd films,

Intersction of colour, subtractiive colour end complenentsry

contrast.

7 |

o]

|Colour theory--Chevreul Goethe, Munsell, Maxwell Albera, end

Hofmann,
Psychological aspects of colour, colour In language and . symbolism.

Physiological espects of colour, how the eye perceives.colour.
explanation of visual phenomena, '
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h Chemistry of colorants, drigin-and nature of pigments.

1| |other. (Fill in.)

10, List the letters from the foregoing categories in which you feel com-
~ petent as a result of art courses you have tsken in the Faculty of
" Education, : .

11, @) Assume that you will be a Fine Arts major in the Faculty of Education’
next year. Would you be interested in taking a course in colour if
1t was offered? ,

Yes '] No

b) Llst the letters from the. categorles in No, 10 which you woulg like
.to see incluged, in such a course. :

12, What esre your suggestions on how such a course be taught?
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APPENDIX D

PROPOSED OUTLINE OF COILOUR COURSE
Motto: Colour is the most relative medium in ert.

The exercises will be executed in paper and mounted on card uﬁlesa
otherwise specified, Verbal explanations will be written on the back.
Each problem.incluaes the design éf a;suifable format for ths presantation
of the solution,

The many advantages of paper meke it the ideel materisl for.solving
the problems. It is superior to paint becaﬁse it eliminates the teaious
chore of mixing, and is f;ee of textural brush strokes., Paper ﬁermits the_
student to choose from'a veriety of avsilable colours, and to use the samg
colour repeatedly. Paper is inexpensive: s purcﬁasea colour pack of two -

. hundred fifty silk-screen colours can be supplementpd by collections from
magaziﬁes énd raint chips. The only tools reqﬁireé eare & cutting edge. a

ruler, end glue,

Serjes A: How Colour Deceives

1., 3 colours as } &) brightness
' b) hue
¢) temperature
d) ssturation :
e) chromatic and achromatic

(Alternate method--intersecting colours)
2. 4 colours as 3 &) brightness
- b) colour

~'¢) complementery contrast

3. 4 colours es 2 (reflection of reverse grounds)
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L. 3 colours as 2 a) brightﬁess~
' b) hue-
¢) saturation

5. Il colours es 1, expanded up to 7 as .1,

6. 3 colours as 12 (stripe problem, adaitive and subtrdctlve
mixture) .

This series is to be followed by a display eng eveluation of results, dis-
cussion of subtractive colour, and & detailed study ofs .
: &) adaptation
b) simulteneous contrast
i) brightness .contrast
ii) colour contrast
iii) complementary contraat

Series B: Leaf Stugies (A aescriptlon of the visual result will sccompeany

examples l--6, and a description of theory end process will appear
with examples 7==9,

1, Determine the hue of = leaf.and.place in on the complement.

2, Determine the hue of a leaf end place it on a more satureted
ground of the same hue.

3. Determine the hue of a leaf and place it on. an achromat ic
varietion of that hue. A

4. Determine the hue of a leaf &and place it on:
&) a cool ground
b) a werm ground’
c¢) neutral ground of the seme.light intensity -

5. Determine the hue of a leaf end plece it on:
&) & complement of grester brilliance
b) & complement of lesser brillience

6. Find two leaves thet ere complementery and equal in brightness.
Finad ths corresponding hues in the colour pasck and mount the
leaves on the reverse grounds.

7. Pull all the hue from a leaf by placing it on some ground CORm=
. posed of other leeves, -

8. Increase the saturation of a hue by plecing it on a ground of
lesves,

9. Attempt to mske & leaf look transpsarent.
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10, Free Study: destroy the shape of the'ieaves end mount them
‘in a personally pleasming colour statement. -

Series C: Study in the Compositional Use of Complementary C.ntrast.

From & coloured magaezine photogreph mske @ tracing of shapes, end transfer
to cardgboarad,. Recreate the phofograph

1. in schromstic tones, matching the value of esch colour .to &
aray. -

2. in an srbitrarily chosen theme of complementery contrast,

Series -D: Gray Scales

l. From black-and white magazine photogrephs cut thin strips of
8ll. the greys eveilable, end errenge them -in verticsl, pare-
ellel stripes from black to white and back to.black, Evalu-
ate the accurate judguent of grays, place strips of white,
gray end bleck across the exercise and describe the illusion,
Follow with discussion.of releted pigment mixing in the
Weber-Fechner Law,

2. Create eight stripes graduating from black tc white. Mount -
" them in parallel juxtaposed lines, alternating black ang
white: at the left margin. Describa the visual effect.

Series E: Colour in One Piane (9 hues in square format)

.l. Vhich is darker?
&) warm
b) cool

2. Which is lighter?
‘8) warm
b) cool

These exercises sre to be followed by 8 diseussion of appsrent distence,
end tewperature of colours. end by. & study of colour space in paintings,

Spries F: Saturation

l. From seversl of the most saturated versions of one hue,
chooso: '
a) -the reddest -
-b) the bluest’
¢) ‘the: greenast
d)- the yellowest
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2, The Eng Effect--Plsce saﬁples.ofaoneAhue in two rows of in-

Tyis series
perception..

Seriss G

more saturated spmple. -Compere . the -fourth semple:in eaoh romzz .

creasing saturstion. One row will have 4 semples. The see
cond row will duplicate the first, but will have an &dditiondl,

is to be followed by a dlscussion of the psychology of colour

Study in Complementary Mixture -

Series H:

1

2.

Take. saturaeted -papers -of the three primaries and three se-
conderies. Find the pepers thet show three equally spaced
mixtures of the parent with its complement. Arrenge in a

-hexagonal pattern with a grey center,: -

Repeat the exercise in pigment for one complemsntary pair,
Peint séven egual steps from red to green, blue to. .orange,
or yellow to purple.- ‘

By srranging complementary peirs in verticel stripes, create:
a) edAaitive mixture of complements S
b) complementery contrast.

Arrange alternating. vertical stripes of yellow and gray .
ebove -stripes of blue ang gray. Compere-ths grays.

Juxtapose two Msltese crosses of blue end yellow, with a grey
centre. Describe what happens when concentreticn is alterna=
ted between the blue cross and the yellow CrosSs.

10" .

Colour Agsimilation
l,
2,

§eries I; Study_}g_Vibratlon

Creete grid petterns using:

&) werm snd cool colours of full .saturation eni equal light
.. intensity

b) warm end cool colours of great brillience

. ¢)-warm snd cool .colours of dim brilliance

d) chremstic anA achrometic colours
e) two warm colours
£) two cool colours

..Mount the six. studies. tOgether angd determine the.principles

2.

“of vibretion,

Free study in two-colour vibration, compositional choice.
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Series J: Additive Mixture

1. Find two colours &nd errange them in & pattern that will
allow optical mixture of the colours before they reach ths
retina, " This will be followed by e discussions of where
additive mixture is found, 6.g. Impressionism, Pointillism,
printing process, weaving.

Series K: Study in Spreading Erfect

3. Creste gria petterns using:
a) dark on light
b) light on Adark

" This will be followead by en investigation of 'halation', its reason, and
4ts prevslence in delly vision,

Series L: Opticgl Ambiguities-

1. Using black and white striped peper (obtainable in wrapping
__paper) create de31gn which will produce the greatest
visual embiguity.

2. Do the seme with coloured siripes.-

3. Find the combination of colours, which, when mounted in
intarsic, angular patterns. will cause the boungaries to
disappear.

-

Series M: Study in Trensperency and Space Illusion

l. 8 as 5
g) white film over red, blue, green end violet
b) 25% green film over four colours.
. ¢) 50% red film.over four colours

2. Create & ladder of eight brightness steps of one hue. Find
‘one :colour that, when: place? betvween these steps, will ep-
pear- to come from behind half the.- steps. and lie over the.-
other hslf.

Follow these exercises with & discussion of volume colour, apparent we;ght.
end dlstance of colour and how this affects man.,

Series N: Stugy_ig Colour Harmony

l. Using four colours, create twenty-four variaticns of one
.psttern, Evaluate in terms of space, temperature, weight,
quantity, colour end brightness changes.
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Create  an harmonious colour composition, Desc¢ribe how this
hermony is achieved in terms of quantity (how much and how
often), intensity, and weight.

Series 0: Symholic Use of Colour

1.

2.

3.

l‘o

Colour and Fmotion--With three colours, create a composition
depictinz each emot1on.

a) love-

b) envy

¢) hate

d). depression

Colour and A t1v1ty-éUsing thp same de51gn anqd alfferent
colours, create one composit1on that is- actlve and one that
is passive, :

Colour angd Age;uUsing the. same-design,: very-ths colours in
two compositiona to depict 0ld age-and youth.: ‘

Colour angd Personalitye-Free studies using different sets of
three: colours to depict:
a) Hjtler

b) ‘Toscenini

¢) Cleopatrs

d) Nepoleon

e) Doris Dgy

f) personality of choice

. The designs must contein no associative elements.

Series:P: ﬁnalyseS«of~Great Painting§;<(from good reproductions)

1.

L.

2.

Using: post card reproduction for tracing areas. analyze the
following paintings in separate studies of value, dominent
colour,: subordinate colour, colour temperature and.colour

space;: -

a) El Greco Assumption of the Virgin.

b) David Lementation . at the Foot of the Crous

c) Degas At the Millinery .

d) Seurat Sundey Afternoon on the Islang'~£_La Grange

- Jatts . -

.e) Geugin -~ ¥Why sre You Qg 1?

f) Cezanne The Vhite Sugar Bowl.

') Matisse: - Madsme Matisss:

Using the same enalyses of value, dominant and subordinate
colours, colour temperature, end colour space, study five
paintings in the. Vancouver Art G 1lery that exhibit out-
standlng use of colour.
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. These exercises will be supplemented with ihdependent research on &
topie of the stugent's choice, to be presented in written and_dral form to
'the'élass. and to be accompsnied by experiments and visual exauples where

possible.

The stugents will be required to read Interaction of Color by Josef
Albers, "The Color Problem in Pure Painting--Its Creative Origin,* by Hans

Hofmann, end The Art of Color by Johennes Itten. (See(Bibiiography.)

‘Stuaent's research ﬁreSentations will require consigersble reasding in ;peci-
fie fielas.'»This courée; however, does not require extensive reéding be=-
~cause its purpose is to promote'problempsolving ab%iity with colour, This
cannot be learned from reading.

Exenples of solutions to tﬁe exercises in the courze outline are

eveilable on request to the writer. So, too, is The Backsround for

Teachigg Colour, & two-hunared ~@ ighteen page review of research into
hysics. psychophysics, physiology. psychQIOgy angd references, designed
enrich the backiround of the teacher approaching the sﬁbject»of*colour.with .

art students,



93.
GLOSSARY

‘kchromatic - Colour lacking e'aistinguishable hue, °

. &dditive Mixture - The mixture of the light primeries--rea, blue, angd
green--in the eye, ultimately forming white.

Brightness - The dimension of colour referring to & scale of perceptions
representing a colour's similarity to one of a series of
achromatic colours ranging from very dim (dark) to very
bright (dazzling).

Chrowatic - Colour with distinguishable hue and saturation.

Colorant - A colouring meterial. taking the form of & soluble dye or an
insoluble pigment.

Colour - One aspect of visusl experience that can be described as having
quantitatively specifieble aimensions of hue, saturation, and
brightness. _

Hue - The dimension of colour referring to & scale of perceptlons ranging
from red through yellow, green, and blue.

Light Intensity - The eye's evaluation of the light reflected from &
pigment.

Seturation - The dimension of colour referring to a scsle of perceptions
‘representing a colour's degrees of departure from achromatic
colour of the seme brightness. (Sometimes called Intensity.)

Shade - A hue which has been darkened by“the eddition of black.,

Subtractive Mixture - The absorbing action of the pigment primaries--
magenta, cysn, and yellow--ultimately forming bleck.

Tint - A hue which has been lightened by the agdition of white.

Tone - A colour which has been modified in hue end seturation by the
gddition of its complemsnt.

Value - Synonymous with brightness end light intensity.
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