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ABESTRACT

A study was devised to determine whether, if color is
found superior to black-and-white for communicating dynamic picture
content, that superiority can be attributed to the realism of
authentic color, or whether that superiority is the effect of the
sinmple presence of coler. A sample of 90 sixth grade students were
shown slides, half of which depicted dynamic events and half showed
static situations. The slides were produced in three versions:
black-and-white, authentic color, and contrived cclor (without the
normal color reversal step in production). Subjects were asked to
write down what they saw immediately after viewing each picture, and
their responses were scored for describing picture content as dynamic
or non-dynamic. Results supported the hypothesis that the realism of
authentic color communicates dynamic picture content better than
either black-and-white or the simple presence of color. (SH)
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EFFECTS O BLACK AND WHITE, AUTHENTITIC AND
CONTRIVED COLOR ON CHILDREN'S PERCEPTIONS
OF DYNAMIC PICTURE CONTENT

CIAYTON J. VOLLAN
INTRODUCTION

Revent di&cussion of "wvisual literacy" in educaﬁion has
tended to obscure the fact that much of behavior which would
fall under such a rubric has a consiaerable educational history.
The use of pictures as illustrations or examples has long
played an important part in the development of educational
materials. Particularly during this'century, the rapid advance
of: tcchnoiogy has provided a guantum leap in the guantity
of such materials. The application of photography as a practical
process, the invention of more sophiéticated printing technology
and the specpacular economic abun&ance developed in the indus-
trial nationé have brought an avalanche of pictorial matepials,
not only to the éducational setting, bhut to most aspects of
our everydny lives. |

Fleming (1966) found after careful analysis of 40 text-
books that his sumple contained an average of 1.58 illustrations
per page. sach year thdusénds of line drawings and photographs,
both black and white and full—coior are located, converted
to platés and printed in textbooks. Slide sets, filmstrips,
and collections of study prints add further to the rapidly

growing quantity of still pictorial images avallable to the




classroom teacher. ALL this is executed with little under-
standing of how pictures can be used best to facilitate the

most effective learning.

PREFERENCE FOR "REALLSTTIC" PICTURES

Rudisili (1952), Rodriguez Bou (1950) and Spa.lding (1956)

have found that viewers, when presented with a selection of

pictures ranging from low to high fidelity consistently expressed

a preference for the most "realistic, or lifelike of the of-
ferings. Rudisill indicates for the firsl time in her study
that children's preference for realism in pictures is so strong
asvto cause them to prefer accurate black and white photographs
over colorfully drawn illustrations. polo:,-hbwever, is an
important factor aé well, if it contfibutes to realism. The
most. préferred pictures, at tested grade levels, kindergarten
.through six, were realistic full-colox photogfaphs. This
‘prcference increased from a slight majority at the kindergarten
level to overwhelming preference, 80 to 90 percent, at the-
fourth, fifth, and sixth grade levels. Although these prefer-
ences have been well known in the field, they have been tﬁought

to have little bearing on learning.

LEARNING FROM RUEALISTIC PICTURES

—nsne

mravers (1969) provided evidence that viewer preference
for realistic materials may not be a simple whimsy, or a purely
esthetic matter. He found that viewer preference for realistic
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picturcs may he ro ated to improved pcrception“of the pictures'
content.  "Dynamic" picture content (themes, implieé motion)
is reported withléignificantly greater fregquency if the viewer
secs realistic full-color photographs, than if.the viewcr sees
less realistic pictures. Until the Travers study, there had
been little reason to believe that the added expense of accurately
picturing phenomena was any more than a frill pandering to the
preferences of a needlessly demanding viewer. Coloxr had been
considered educationally justifiable only in cases where color
was believed a critical attribute of the object being pictured.
Taken at face value, Travers' study would suggest that
when dynamic content is intended, and Travers himself contends
fhat a very large percentage of texthbook pictures intend such,
pictures should be made as realistic as possible. Such realism,
according to his study, willlfaciiitaté the viewer's corréct
interpretation. Thus, as Travers indicates, for the purpose
of.cdﬁmunicafing dynamic content, full-color photographs appear
to be significantly superior to black and white phdtogréphs
or any other less realistic picture.
Following earlier thinking, full;color photograpns c¢an
be determined to -be more realistic than other forms used in
the Travers' study because full-color photographs are "less
arbitrary" (0Ogden and Richards, 1923), "less abstract" (bale,
1954), more amenable to "objective classification” (Edling, 1966)
and are "higher in fidelity-to-reality" (Gibson, 1954). It may

be, as Travers contends, that the greater realism of pictures
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appearing in full-coloyr is responsible for their reported
supcriorilty in communicating dypamic picture content. But
determining that pilctures appearing in full-color are more
realistic than picturcs with fewer cues does not insure that
the realistic nature of full-colox pictures is-responsible for

- the increased percepcion of dynamic picture content.. Travers,
by treating full-color and rcality as one, neglected to sucgest
the possibility that the superiority he found for full-color
might be the result of the mere presence of color, rather than
the realistic nature ‘of color used in his study.

Previous studies (Spaulding, 1955; Holmes, 1963) have
shown that we should nct be guided by the intuition of the
communicator when prodﬁcing pictures for others. We should
also beware of using intuition to ascribe usefulness to an
attrilate, such as realism, whcén it is'ponfounded with another
variable, such as full-color, simply because £he outcome fits
our preconceptions. Assumptions about the communicative value

of pictures have proved wrong too often for this confidence.

PURPOSE OF THIS STUDY .

Thus, Travers' study raises an engaging and important
.question: Do subjects viewing full-color photographs report
the perception of "dynamic" picture content with greater
frequency because of the "realistic" nature of such photographs,
or do subjects perceive "dynamic" pigture content because color,
realistic or otherwisc, helps them to better interprct the content
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of the piclure?

This gtudy investigates the effecl of color in two forms:
g -

realistic full-color, hercafler called authentic color, and

non-realistic color, hereafter called contrived color. Separating

the varialles of color and realism will allow this study to
dctermine whether, .if colox is found superior to black and

white for communicating dynamic picture content, that superiority
:an he attributed to the realism of authentic color, or whether

that superiority is the effect of the simple presence of color.

METHODOLOCY

L

This study uscd a sample of 90 sixth gxadé students who
were members of thfee intact classes from a suburban Seattle
school district which assigns students to clacses by a computer-
generated random number 1ist. No subjects had been transferred
between classes during the term. Differenées in age and acuilty
of color perception were considered to be evenly distributed
among the three classes of subjects. No subjects were reported
to have irregularities of vision considered outside normal class-
room norms. Sex ratios were determined for the study population
and for the populationAfrom which the sample was drawn. Although
the sanple favOréd malés slightly (+2.8%), the difference is

within expected limits for a sample of this size.

Treatments

Twenty-four still photographs were produced, 12 showing
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dynamic cvents arvested "in motion" by high speed photography.
The other 12 photographs showed static situations. Each of
the 24 pho{ograpﬁs was produced on a 35um transparency film in
three versions (hereafter called “"production v;rsions”), a
black and white positive form, one in authentic color (Kodak
Ektachrome), and a contrived color form, for a total of 72.

The contrived colox transparencies were produced by elimination
of the color reversal step used to-produce.normzlly colored
transparcencies. The contrived versions of the photographs
thus appeared in an unrealistic reveréal of the color normally
associated with the picture content. For example, Caucasion
skin color appeared as purple while blue skies appeared as

-

red.

The 24 slides presented to each group of subjects were
egually divided among the three production versions, eight
in black and white, eight in authentic color and eight in
cantrived color. Tn cach set of eight pictures representing
a production vexrsion, four depicted étatic scenes and féur
dynamic ucenes. ¥ach of the three groups of subjects were shown
the same picture content, presented ih one of the three al-
ternate production versions. Thus, if'group one were to .see
a blaék and white "dynamic" content picture of a man throwing
a ball, group two would view that picture in cdontrived color,
and group three in authentic color. Distribution of pic-

tures according to scene content, dynamic or static character,

and production is presented in the Presentation Matrix. Order
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of presentation of the 24 slides assigned to cach treatment

was deotermined through use of a table of random numbers.

Presentation Matrix

Groups
Scenes Dewnicted
' 1 2 3
Woman tynping 1B & W Con Color jAuth Color
Bov thrcwing ball 2|Con Colcr |[Auth Color|B & W
FMan jumning cown 3|Auth Colox|B & W Ccon Color
Man 1ifting cer hood 4B & W Con Color [Auth Color
Man getting out of cary| u 5|Con Color |Auth Coloris & W
Man opening oor i G |Auth Colori{3 & W Con Color
Dolphin Jjumning i 715 & W Con Color |Auth Color
Girl swinalng E _8|Con Coloxr [Auth Color|B & W
Children pushing toy A | 9[Auth Color|B & W Con Color
Toddler toddling 10{B & W Con Color |Auth Color
- Boy drinking ll{Con Color |Auth Coloxr|B & W
Man dropping ball 12|Auth Color|B & W Con Color
Man reading 13[B & W Con Color |Auth Color
Boat at dock L4{Con Colox |Auth Color|d3 & W
Man by car 15jAuth Color|B & W Con Color
Flowver limb 163 & W Con Color jAuth Color.
House and drive o (17]Con Colox |Auth Color|B & W
Hippic standing H ) 18jAuth Color |3 & W Con Color
Baby in crib E 1918 & W Con Celor [Auth Color
Stens £ |20|Con Colox lAuth Color|i & V
Climbers rasting. 21 1Auth Color|B & W Con Color
Moss on rock 2218 & W Con Color |Auth Color
Boy holding bat - 23|Con Color (auth Color|B & VI
Mountain ’ 24 |huth Color (B & W Con Color
Figure 1

Data concerning reported perceptions of static pic-

tures were not analyzed because pictures showing static

situations were not under study.

Such pictures were included

in ecach trcatment to provide a more representative group of

pictures to insure that subjects would not be conditioned
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for the perception of dynamic picture content-through the
exclusive use of pictures having dynami- content. Had only
pictures.with dynamic content bheen presented, suljects may
have begun to prediat the dynamic nature of subsequent
picture content. Such a prediction by subjects would have
introduced to this study a training variable. bringing about
a possible bias toward the perception of dynamic content.
Wwhen the three group presentations are shéwn as a frac-
tional factorial design with repeated measures, and the data
for revorted perceptions of static pictures is excluded, the

all experiment can be represented as shown in Figure 2.
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when combined for statistical purposes:

ay, b as, bo as, D3
Ci Ci Ca
| Q3. b, ay, be az, bs
Cz2 C2 Ca
as, bi az, by ay, bs
Cjy C3 Cs
Figure 3

combined Cells from Three
Group Presentation

Procedures

Each treatment of 24 slides was presented in ‘subdued

lighting. A light equivalent to an 18 percent grey field

illuminated the screen at all times éxcept when interrupted

by the tachistoscopic projection of the experimental pictures.

An 18 percent grey fielcl- was selectéd- because it most closely

represents the lighting of an average scene and prepared . the

subjects vision for the projected pictures as well as to

orient subjects to the area of the screen where the pictures

were shown.

rravers' (1969) study provided a viewing time of 0.25

seconds for each picture but allowed a number of repetitions
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of each picturc. This was appropriate for thg Travers study
because he was investigating, 1in part, how su>bjects accumulate
information abou_ﬁ picture content over a number of brief view-
ings of the same picture. The procedure in th’is study did
not allow for repetition of pictures, because accumulation of
perceptions of contenlt over numerous viewings was not under
study. Since subjects in‘this study had only one viewing
opportunity, approximately 0.50 scconds was allowed for
viewing. Subjects were asked to write down "what they

saw" Lmmediately after viewing each p.icture. Ninety seconds
was allowed between tachistoscopic projections for this purpose.
The grey field projection appearing on the screen during the
‘90 second response time ‘nsured that subjects had sufficient

light to write responses.

Apparatus

'f‘or this study the author developed a two-field ta-
chistoscope which used two Kodak Ektagraphic AF (Automatic
FFocus) carousel-tifpe projectors. Both projectors were fitted
with Ektanar £ 3.5 zoom lenses and used 500 watt CBA lamps.
zoom lenses provided for matching of .the screen size of images
shown by the two projectors. Thus, the grey field
and the interrupting tachistoscopié projection of the
experiment pictures occurred in the same screen area. The
apparatus provided for the grey field projection to be
blocked by a sliding mirror whiie each picture was projected, thus
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avoiding any washing out effect of the projected pictures that

continual projection of the grey field would Have produced.

Scoring
subjects' responses were scored for describing picture con-

tent as dynamic or non-dynamic. A sampling of verbs used in

the subjects' responses was taken using one-third of student

response forms drawn by lot (Backstrom and Hursh, 1963, p. 155).

Previous to the scorihg of response forms, proﬁocols were established

for the scoring of responses using the verbs which were

collected from the sample. Responses using only the verbs

"standing" or "watching", for example) were not scored as a

report of dynamic picture content. Conversely verbs like

running, throwing and jumpihg, clearly- report dynamic content.

Response forms were scored working back and forth

across the three groups tested to evenly distribute any
tendency to vary the scoring system over time. Scoring of

;all responses preceded the separation of data for produc-

tion versions so that no scoring bias toward the outcome-of
the production versions was possible.
Quantification of scoring consisted of a score of one
for a dynamic scene correctly described as:dynamic and a
score of zero for a dynamic scene described as non-dynamic.
The scoring system usea reflects description 6f'dynamic picture
éontent as dynamic or non-dynamic, not thé degree of dynamism

present in the picture content or described by the subjects.

gscores of the three production versions and the specific content

- 11 -
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of pictures scoread Qeré retrieved f£rom the scored raw data by use
of the random numbers lisls originally used ﬁo randomize the
pictures for trealtment. Production version scores were then
totaled for each subject. Subjects' number of responses correctly
describing dynamic content were thcn totaled for each production
version. Subjects' scores for production versions were then

sgquared and summed.
RESULTS

Analysis of variance for a fractional factorial design
(Kirl, 1969) was used to construct an analysis of variance table.
Table 1

Analysis of Variance Table

Soﬁrce . Sum of Mean

Squares . dr ‘Equare " F
' Betweeﬁ Subjects | 167.3518 89 |
- Between Groups 8.0963 2 | 4.0481 | 2.729  (NS)
Within Groups 159,2555 87 1.4856 |
Within Subjects | 196.0010 180 '
| Between Produc-— 56.8073 2 28.4036 41.2903%
tion Versions * : : : '
Between Slide 15.3407 2 7.6735. 11.1503%
Sets . . | L
Residual | 4.1407 2 2.0703 | 3.0095 (NS)
Error (within) | 119.7114 174 .6879 |
i -
Total | 363.3519 | 269%*
=H’k.01 **N-1=269 rdNS = Not significant
- 12 -
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I ratios were found to be significant beyond.the .01l level for

both the variance attributable to differehces among produc-

tion versions and for the variance attributable to differ-

ences among pictures grouped as sets,

variance was found.

No' other significant

variance between slide sets attributable to the ef-

fect of specific nicture content,

nature -of the scene, was expected

perimental

design with repeated measures was

difference

to elicit descriptions of dynamic

distributed acrosgs the three production versions and across

aside from the dynamic

and controlled in the ex-

design of this study. The fractional factorial

in ability of specific pictures, grouped as sets,

used to insure that the

content would be evenly

the three groups, during the three presentations. Thus if

one set of pictures tended to communicate dynamic content

to a different degree than pictures in another set this

variable will interact with a different one of the three

production versions during each of the three presentations.

Tn order to locate the source of-the variance among

production versions found to have a significant F ratio,

means for the three production versions were ranked in order

of magnitude and differences between the means calculated.

Table 2

Production Version Data

Production Versions Mean SD N
Black and White 2.856 1L.045 90
Authentic Color 3.267 .969 90
Contrived Color 2.156 1.189 90

- 13 -
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Table 3

Differences Among Prodv.ction Version Means

Production Versions Means X, -3, X3

* " Authentic Color X, = 3.267 ————— c411%* 1.111%*
Black and White X, = 2.856 | B R 700 %
Contrived Color X3 = 2.156 S e ——

Honestly Significant Difference at .05 .0765
Honestly Significant Difference at .01 = .0963

Differences found bhetween production version'mgans were
examined for significance using 7Tukey's HSD (honestly sig-
nificant difference) test. Tukey's HSD test was selected for
use in £his study Because of its sensitivity to paif~wise
‘comparisons {(IKirk, 1969, p. 88) and thus its appropriateness
for comparing a small number of means such as are found in this
study. | |

Using Tukey's HSD test, differences between all Pro-
‘duction version mcans were found to be significant at the .01
level. The authentic cclor production version mean was |
found to bhe significaﬁtly greater than the mean for the
black and white.producfion version at the .Ol.lével. The
mean for the black and white production vérsion wag found to
be significantly.greater than the meén‘of the contrived color
produqtion version at the .01l.level.

- 14 -
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DISCURS LON

This study lends support to vicewer preferences for realistic
pictures (Rodriguez Bou, 1950; Rudisill, 1952;.Spaulding, 1956) .
Tf pictures are intended to produce in viewers an interpre-
tation of action, process, or on-goingness, then it appears
viewers have been unknowingly correct in preferring pic-
tures that contain the most accurate depiction of reality.

This study also supports Travers' (1969) evidence that
viewers report dynamic picture content with significantly
greater frequency whén pictures appear in color, rather

than black and white. Further, this study demonstrates

that it is not the simple presence of color, but rather

the degree to whiéh coloy reéresents reality which is respon-
sible for the increase in reported perceptions of dynamic
content.,

_Pictureg presented in contrived, non—reélistic colors, |
produced significantly fewer reports of dynamic picture con-
tent than either authentically coléred pictures or-thosé ap—
pearing in black and white. Pictures appeafing in black and
white produced a significantly greater frequency of reports
of dynamic picture content than picturés appearing in con-
trivea colors. Black and white pictures, although they do
not share the attribute of color with authentically colored
pictures, can be considered as more realistic than pictures
in contrived color. Although blaék-and white pictures fail

to represent, they do not contradict, the specific color




attributes present in the scene as it appears }n nature.
Pictures in contrived color, although they sha:e the general
attribute of color with authentically colored pictures, con-
tradict e@ery specific coloxr attribute of the scéne as it
appears in nature ‘and must be considered as less realistic
than black and white pictures.

Thus pictures which appear ih contrived colors ére not

- z

simply anbther kind of colored picture. Such'pﬁctures must
be considered another kind of picturé altogether than a pic-
ture appearing in authentic color. Using Gibson's (1954)
"low-to-high fidelity continuum" for pictorial illustrations
this study would rate pictures appearing in contrived color
at the low fidelity end of the scale,vpictures appearing 1in
Elack and white at the middle of the scale, and pictures ap-
pearing in authentic color at ;he hiéh fidelity end of the scale.

Knowlton (1966) discussed the lack of precision in--
herent 1in using pictorial illustrations in contrast to the
précisibn possibié with language. It is undoubtedly true
that pictures lack the precision of ianguage, but pictures
have an evocative value not often found in language. A
great author or a master storyteller may "breathe life"
into a tale woven with-woras, but a.picture, often taken by
the most amateurish of photographers, can frequently spring
to life in the mind's eye. 0Ogden and Richards (1923) state that
as the "sign", in this case a picture, becomes more like the .
thing it represeﬁts, the "referentf, it may be confused

- 16 -
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with the referent. This study shows that the tendency to
see the sign and the referent as one is faciiitated by the
subjccts' tendency to generalize the sign's similarity to
the referent in such a way as to provide the sign with addi-
tional attributes of the referent. In this study it appears
that the subjects perceived that the sign had more impiicd
attributes of the referent as the npmber of actual attributes
sharedlby,the sigh and the referent increased. Thus, as
signs bhecome more like their referents, moving along Gibson's
(1954) "low-to~high fidelity continuum," from contrived color,
to black and white and to authentic color, subjects appear

to generalize additional attributesJ such as motion, to the
sign from their own experience with similar rcferents.

The tentative hypqthesis for the superiority of authen-
tically colored pictures in communicating dynamic content in
still pictures is that as the surrogate becomes more realistic, -
the viewer:provides the next lével of attribute that is implied
in the surrogafé from his own store of experience.

Both this study and Travers' (1969) study were, in part,
concerned with providing empirical data for those involved
in the design of pictures to be printed on a flat surface.
Neither author can claim with cerﬁainty that their results
are generalizable to that medium. Both studies used a means
other +han the flat printed picture, held in the subjects’
hands, for the presentation of the pictures. Further study
is neccssary to determine whether the results obtained in
these éxperimentdl settings can be generalized to subjects'

reactions to pictures appearing on the printed page.

17 -
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This study provides further evidepce tor support the
?alue'of realistic pictures for use in tegchingwlearning
activitﬁes. However, unless applied to bringing about
increascd learning, the use of authentically colored pictures
to increase reported perceptions of dynamic picture content
'is little more than an intellectual curiosity. Further
study is nceded to investigate how such én increase bhears
on both students' iﬁterest in the pictufe and students’

motivation to know more about the scene being pictured.
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