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PREFACE

This investigation was designed to study the facilitative effects
of color and color preference upon primary and elementary school child-
ren. The primary object was to determine if a significant difference
in retention of vocabulary words existed as a function of color pre-.
ference, .grade level, .or'color of the words presented.

The author wishes to express her appreciation to her major advi-
gsor, Dr. Thomas S. Parish, assistant professor of the Department of
Applied Behavioral Sciences, for his guidance and assistance in the
preparation of this study. Appreciation is also expressed to other mem—
bers on'the committee, Dr. Paul G. Warden, and Dr. Joseph Pearl, associate
professors of the Department of Applied Behavior Sciences.

Recognition ig given to school officials at the Ponca City school
district for allowing participation of local elementary schools. With-
out the cooperation of the principals, teachers, and students from the
Woodlands, Liberty, and Lincoln Elementary Schools, this experiment
would not have been possible.

Indebtedness is acknowledged to the Gerrard Publishing Company
for allowing publication of the Dolch Basic Sight Vocabulary Words.

I am especially grateful to my devoted mother, Mrs. June Brundige,
for her life long contribution in making this degree possible. Sin-
cere appreciation ig also expréssed to my sisters, Brenda Kasszynski

" and Rose Ann Brown for their constant source of encouragement.

iii



Gratitude ig also expressed to Miss Ann Marie Harvey for her pro-
fessional asgistance in computing and analyzing the statistical data.
Lastly, I would like to thank Mrs. Adalou Penner for the profi-

cient and competent manner in which the final manuscript was typed.

iv



TABLE OF CONTENTS

Chapter
I. XNATURE OF THE PROBLEM .+ ¢ ¢ ¢ o ¢ ¢ ¢ o o &

Introduction .+ & v v ¢ ¢ & ¢ o o & o W
Purpose of the Study . « ¢« ¢ ¢ « ¢ o &
Clarification of Terminology .+ « « « &
Organization of the Study . » « + « « &

II. REVIEW OF SELECTED LITERATURE . « « « o o &

Introduction .« « o « ¢ o o ¢ o o o o o

Studies Related to Color as aFacilitator of Learning

Studies Related to Color vs. Form . . .

Studies Related to Color Preferences in Children

III. DESIGN AN-.D MHODOLOGY . e .8 .0 .0 .0 o e . ¢ o

Introduction .« ¢« ¢« ¢ ¢ o« o o ¢ o o o @
Major Hypotheses « o« ¢ o ¢ ¢ ¢ ¢ o o &
Minor Hypotheses « « ¢ o ¢ ¢ ¢ o o o &
Description of the Sample « « « « « o &
Procedure « « « o 4 ¢ o s o o 2 ¢ o o o
Statistical Analysis . &« o ¢ ¢ ¢ ¢ o &

IV. RESIILTS e & o e o o o o e o o o @ e o o s

Major Hypotheses « ¢ ¢ v ¢ ¢ o o o« o &
Minor Hypotheses « ¢+ ¢ ¢ o ¢ o ¢ o o o

v. DI SCUSSION -2 [ ] . . L] . L] ® [ ] ] © ® * * [ ] L] *
Recommendations for Further Research .
Limitations of the Study .« « « « « « &

Summary and Conclusgions « « » o o o o

SELECTED BIBLIOGRAPHY: o ¢.0. 0.0 s.4 o o o o ¢ o o

APPENDIX A - LIST OF DOLCH SIGHT VOCABULARY WORDS PRESENTED

APPENDIX B - COLOR PREFERENCES OF FIRST, THIRD, AND FIFTH GRADES

APPENDIX C — DUNCAN'S NEW MULTIPLE RANGE TEST . . .

Page

[ASTC TG I

—~oahs S

11
11
11
11
12
12
14

15

15
16

18

23
23
24
26
31
32

33



Chapter Page
APPENDIX D ~ DUNCAN'S NEW MULTIPLE RANGE TEST « ¢ o o o ¢ o o o o 34
MIK E il F TABLE ® & & & @& & & 8 & 0 8 ° 8 F ° ° 0 e B 8 B w 35

vi



CHAPTER 1
NATURE OF THE PROBLEM
Introduction

In today's educational setting, much emphasis is placed upon indi-
vidualization of student programs. Bducators are becoming more and
more concerned with individual differences and various levels of cogni-
tive development within the classroom environment.

If individuality is to be incorporated into a progressively ori-
ented classroom, it should begin éarly in a child's educational develop-
ment. One way of pfomoting individuality is to give special considera-
tion to a child's preferences, particularly, color preference.

The primary and elementary teachers' sensitivity to individual
color preference could be incorporated into beﬁavioral objectives and
needs assessment programs. One way of accomplishing this is for teach-
ers to be aware of each student's color preference when implementing
lesson plans.

The student's performance may improve as a result of uti;izing an
individual color preference. For example, being able to write spelling
words or working math problems in one's preferred color as opposed to
traditional led pencils could enhance motivation and visual memory

- (Jones, 1965; Winkler, 1968),.

To further enhance the effectiveness of this approach, teachers



could provide various colors of paper to accompany colored pencils,
thus allowing students to pick and choose their own color combination
for each particular day.

In working with children the Ehas obgerved that childrgn perform more
enthusiastically at a task when allowed to utilize color of their own

choosing.
Purpose of the Study

The purpose of thig study is to see if color and color preference
facilitate the retention of sight vocabulary words in primary and ele-
mentary school-age children. Differences in words retained in pre-
ferred colors as compared with words retained in non-preferred colors

will also be examined.

Clarification of Terminology

Color preference: Color preference is‘defined in‘?his experiment as
that color designéted by the subject from a color chart.

Learning: Learning is defined in this experiment as the greatest num-
ber of sight vocabulary words retained following exposure to the experi-

mental procedure.
Organization of the Study

Chapter I introduces the purpose of the study, including a clari-
fication of terminoclogy. A review of related research is included in
Chapter II. The procedures and measuring devices in the experiment

are discussed in Chapter III, along with the hypotheses. Chapter IV



includes the results from the experiment, followed by Chapter V which
presents the discussion, summary and conclusions, and recommendations

for future research.



CHAPTER II
REVIEW OF SELECTED LITERATURE

Introduction

Color has been used extensively for many years in our educational,
as well ag industrial, systems in America. The significance of color
did not escape early educational researchers. Gale (1933), made worth-
while contributions concerning the effect of color in early childhood
development. Since that time, others have continued adding to the base
of these findings, and knowledge concérning eclectic responses related
to color has been expanded over a period of years (Birren, 1950;

Guilford, 1937; Lischer, 1969; Suchman & Trabasso, 1966).

Studies Related to Color as a Facilitator

of Learning

Several studies have been conducted which suggest that the addition
of color facilitates learning (Katzman & Nyenhuis, 1972; Saltz, 1963;
Weiss & Margolius, 1954). Bssentially, it is believed that learning
will be more complete as the number of cues in the learning situation
increase (Carpenter, 1953; Dale, 1946; Gibson, 1954): Dwyer (1971) made

this interpretation:

« « o that the more qualifies a visual shares (color, where
appropriate) with the object or situation to be depicted, the
more realistic the visual, and therefore, the easier to learn

(p. 40). ‘

Since color is one of the cues available in most learning situations,

>



it seems reasonable that its effects should be investigated.

In the use of media, color increases the effectiveness of the ma~
terial by making it more attractive, thereby evoking more attention on
the part of the learner. The Burke Marketing-Research study (1960),
found that the use of color prompted greater recall of seeing the com-
mercials, and that viewers were better able to remember specific de-
tails from coior commercials (Gallup & Robinson, 1965).

In the area of reading and épelling, color has been used exten-
sively in the field of education. One of the greatest proponents for
the use of color in acquiring spelling skills is Alex Bannatyne (1969).
Color coding letters of the alphabet serves as a stimulus cue for the
child to help him recall various sounds with symbols. Bach color is a
clue for a certain kind of response and facilitates recognition and re-
call of words to be learned for spelling and reading tasks (Gattegno,
1962; Gattegno & Herman, 1966; Leonore, 1965). Other areas in which
color ig utilized as an ingtructional tool in gducation are in the
fields of mathematics, music, special education, and play therapy
(Green, 1970; Jones, 1965; Krathwohl, 1972; Payne, 1970).

Winkler (1968) suggested that using color in introducing new and
imaginative ways for children to practice difficult spelling words not
only increases motivation, but it also helpé the child retain the words
through visual memory. Jones' study (1965) indicated that it wés at
least three timee harder for nursery school children to match biack
letters, or black words, than it was to match colored letters or colored

*

words.



Studies Related to Color vs. Form

Color verses form has been investigated by several regearchers.
In general, nursery school children prefer color; a shift to form pre-
ference occurs at about age six years (Brian & Goodenough, 1929; Colby
and Robertson, 1942; Goldstein & Scheerer, 1949). Given a simple sort-
ing task which allows for grouping of geometric patterns of either a
color or form dimension, similarities or sameness will be classified
according to color rather than form in younger children. The shift
from color to form, according to Suchman and Trabasso (1966), has been
regarded as a correlate of cognitive growth and development.

Suchman (1966) investigated the differences in color-form prefer-
ence between African children and Buro-American children. Her findings
differ from the concept of a universal maturational process in percep-
tual color-form preference. African children clearly chose: color in
preference to form into adolescence; Euro-American children clearly
selected form over color from kindergarten age into adulthood.

Katz (1971) investigated the hypothesis'that children who show a
tendency to be cognitively reflective will more likely respond to form
more than children who have impulsive tendencies, who usually respond
to color. This is due, mainly, to the developmental differences in
children of various age levels. Younger children, because they pro-
cess impulsively, do not decode all relevant stimulus information;
whereas, reflective children will tend to be more vigually analytic.
This data suggests that changes in cognitive tempo associated with age
(not age per se) account for the different responses on color-form

tests (Zeaman & House, 1963).



Hill and Wickens (1962) investigated the hypothesis that a stimu~
lug' form and color componenteg might evoke a response when combined.
They had gubjects learn nongense word color-common word pairs in a
non-anticipation sequence. They concluded that two cues (color and
form) were more helpful than when used singly because each subject was
free to choose his functional stimulus.

Color as a contectual cue has been the interest of several inves-
tigators (Dulsky, 1935; Hill & Wickens, 1962; Saltz, 1963; Weiss &
Margolius, 1954). Underwood, Hamm, and Ekstrand (1962) found that
adult subjects were unable to recall a list of low meaning trigrams
(meaningless consonant-vowel-consonant combinations) on different
colored cards; but meaningful words replaced the trigrams, the words
were remembered after the color cues were removed. Otto and Askov
(1968) gave this interpretation:

« » o with unfamiliar trigrams, familiar colors became the

functional stimuli; but because the subjects, being adults,

were more accustomed to responding to words than to colors,

familiar words were the functional stimuli (p. 159).

Studies Related to Color Preferences

in Children

Reavis (1920) investigated the color interests in the primary and
intermediate grades. His research concluded that children of the pri-
mary grades were more interested in sensations derived from free use of-
color than in exact representation. Children in the intermediate
grades used color primarily for the purposes of representation. Both
primary and intermediate grades were interested in strong colors,

mainly, red and blue. Children in grades one through four selected



red as their firsgt choice and blue as their gecond choice. Blue was
preferred for the firgt choice of children in grade five.

Holden and Bosse (1900) conducted one of the earliest investiga-
tions of children's preferences for single colors. Results from their
study indicated that 57 percent of the children, ages 6-7 years of age
gelected blue as their color preference, 14 percent selected red, and
29 pgréent selected a variance of other colors. Children 7 to 8 years
of age revealed these findings: 94 percent selected blue as.their
color preference, 6 percent selected other coldrs, and none in this age
group selected red. Children ranging in ages 8 to 13 years of age sug-
gested similar findings: 93 percent selected blue, T percent gelected
other, and none selected the color red.

Variance in children's color preferences was identified by Suchman
and Trabasso (1966) in these findings:

Color children generalize their preferenqe to a range of hue

intensities and do not behave in accord with the folk concept

that children prefer only saturated hues. Form children, like-

wise, generalize their preference ‘o symmetrical, as well as

asymmetrical contours and do not evidence a preference for
asymmetrical as suggested by Piaget and Inhelder (1956)

(p. 185).

Children's color preferences develop and change with age, showing a
tendency to move from warm to cool colors with increasing age (Burham,
Hanes, & Barthleson, 1963).

Birren (1950), maintaing there is a universal color order and it
is prevalent in most societies. The order becomes blue, red, green,
violet,. orange, yellow; whereas in childhood, the coloryis red, blue,
green, violet, orange; yellow. As an individual becomes older, a
greater desire for hues of shorter length (blue, green) is preferred

over hues of longer wave lengths (red, orange, yellow) (Birren, 1950;



Winch, 1909).

On a discrimination taek, Suchman and Trabasso (1966) found that
learning is facilitated or retarded depending on stimulus preference.
Thig was indicated when §'s whose form/color preferences were deter-
mined on a preliminary task, were given cues on a card sorting task in
their stimulus preference. Subjects whoge stimulus preference was form
performed significantly better on the card sorting task when cues were
presented in form, as opposed to color. Subjects whose stimulus pre—
ference was color performed gignificantly better on the card sorting
task when cues were presénted in color, as opposed to form.

Trabasso, Stone, and Elihbert (1966), examined the relationships
among children's preferences for color and form attributes, speed of
learning on initial problems, aﬁd optional shift behavior in discrimi-
nation training. Their study indicated that iearning was more rapid
if 8's stimulus preference, either color or form, was dominant.

The prominent implications of existing research on the role of
color in learning seems to be that the cue value of color is superseded
by more potent cues. Yet there is reason to believe that pupil's age,
grade, or developmental stage is critical in determining the value of
color cues (Otto & Askov, 1968; Jones, 1968); therefore, what works
at one level may, or may not work at another. Otto & Askov (1968)
gpeculated that if children were allowed to choosme their preferred
colors as cues in learning, perhaps they would be more likely to make
optimum use of the cues.

Color has been used as an educational Variable for many years

(Birren, 19505 Dwyer, 1971; Goldstein, 1939). However as a result of
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the limited amount of research done in color as an ingtructional vari-
able, the role of color in learning is still essentially unclear (Otto

& Askov, 1968).



CHAPTER III
DESIGN AND METHODOLOGY
Introduction

In this chapter hypotheses are presented which have been developed
from the rationale of material covered in Chapter I. Due to the fact
that the rdtionale is focused brimarily upon two main hypotheses, the
hypotheses will be classified under two categories: major and minor.
Included algo are a description of the sample, procedure, and statis-

tical analysis.
Major Hypotheses

Hypothesig I. There will be no significant difference in the number

of words recalled as a function of grade level.

Hypothesis II. There will be no significant interaction between color

preference and the color in which the words are written with regard to

the number of words recalled.
Minor Hypotheses

Hypothesis III. There will be no significant difference in the number
of words recalled as a function of color preference.

Hypothesis IV. There will be no significant difference in the number

of words recalled as a function of color in which the words are written.

11
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Hypothesis V. There will be no significant interaction between grade
level and color preference with regard to the number of words recalled.

Hypothegis VI. There will be no significant interaction between grade

level and color in which the words are written with regard to the num-
ber of words recalled.

Hypothegis VII. There will be no significant interaction effects be-

tween grade. levels of Ss, color in which the vocabulary words are

written, and color preference.

Descriptign othhe Sample

8

Subjects'(Ss)

és were selected from the first, third, and fifth grades of
Liberty, Lincoln, and Woodlands Elementary Publie Schools in Ponca
Cify, Oklghoma. These schoels were#selectedldue to their heterogeneous
population. Differences in localities ef the scheols provided greater
variance regarding intellgctual functioning, rac;{ and socio—economic

variables. Subjects were randomly selected from a population of 440.

The total population of Ponca City,'Oklahoma is 26,400.
Procedure

Teachers from the first, third, end fifth grades from #he three
school previously mentioned were asked to ascertain their student's
color preference three days prior to the experiment. The teachers were
provided a chart with the colors red, yellow, and blue demonstrated on
the chart, along with the corresponding word below the color. The

" teachers instructed-the students to write the color they like best on
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a piece of paper, even if that colorwere not shown on the chart. In-
formation also included the teacher's name and school.

The E collected and groupeg the data according to color preference
and grade level. The E then randomly selected 20 Ss from those who
preferred red, 20 Ss who preferred blue, and 15 Ss who preferred yellow
from each of the three grade levels. A total of 165 Ss were used in
this experiment. The E did not have direct contact with the Ss until
the time of the experiment in order to avoid contaminating the group
of students involved in the experiment.

The Ss were tested in groups ranging from six to ten depending on
the number of Ss randomly selected from each school. The E administered
ten sight vocabulary words written in red, ten in yellow, ten in blue,
and ten in black, ?espectively. The sight vocabulary words were ran-
domly selected from.the Dolch Vocabulary List until words of equal
difficulty were chosen to represent each color. Only those words
classified at the first grade reading level were used in the experi-
ment. They were selected as follows: 1l-five letter word, 2-two letter
words, 3-four letter words, and 4—~three letter words, making a total of
10 words for each color, giving a total of 40 words used in the experi-
ment. The colors, red, yellow, blue, and black were randomly assigﬁed
to each group of words. (See Appendix A)

Using a slide projector, the words wers presented at a fixed rate
of four seconds per word on a white screen. The slides were prepared
uging a‘diazzo transparency method. The order of presentation of the
vocabulary words‘was varied in order to counterbalance any error which
might occur due to the position of the color and word. To achieve

this, the words were randomly assigned from one to forty to the order
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of presentation after each group of S's are tested.

The sight vocabulary words served as a stimulus to elicit a re-
sponse in the form of word retention. Immediate visual recall was
tested following the presentation of the fofty vocabulary words writ-
ten in red, yellow, blue, and black. A ten-minute time limit for

writing the words was held constant for eth group.
Statistical Analysis

A repeate@nmasuresexperimental design with one repeated measure
and two non~repeated measureg was used to analyze the data. The de-
sign had two between block treatments, grade level and color prefer—~
ence, and one within block treatment, which was the colors of the vo-
cabulary words presented. An unweighted means was used due to the fact
that the number of §'s in }he color preference level varied across the
color treatment. All hypotheses were tested using an analysis of
variance. |

Level of confidence for all hypotheses was established at the
.05 level of significance.

Fécilitiesvof the Oklahoma State University Statistics Laboratory

were used for computing data for each S.



CHAPTER IV

RESULTS

Major Hypotheses

Hypothesis I. There will be no significant difference in the number

of words recalled as a function of grade level.

Hypothegis 1 was tested_and re jected; therefore the alternative
hypothesis was accepted which indicates that a significant difference
exists in the number of words recalled as a function of grade level.

The Duncan's New Multiple Range Test was.used to contrast
grade levels in order to determine which grades differed significantly
in retention of sight vocabulary words (See Appendix C). The mean of
Grade 1 is 11l.32. The mean of Grade 3 is 12.5, and 14.47 represents
the mean of Grade 5.

Results‘indicated that Ss from Grade 5 recalled pignificantly
more words from the experiment than Ss in Grade 1 at the .05 level of
significance. There was no significant difference in retention be-
tween Grades 1 and 3, gi between Grades 3 and 5.

'
s

Hypothesis II. There will be no significsnt interaction between color

preference and the color in which the words are written with regard
t0 the number of words recalled.
Hypothesis I1 was tested and accepted; therefore, these findings

suggest that a significant interaction 4id not exist between color

15
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preference and the color in which the words were written with regard

o0 the number of words recalled.

Minor Hypotheses

Hypothesis III. There will be no significant difference in the number

of words recalled as a function of color preference.

Hypothesis III was tested and rejected; therefore the alternative
hypothesis was accepted which indicates that a significant difference
existed in the number of words recalled ag a function of color
preference.

The Duncan's New Multiple Range Test was utilized for contrast-
ing color preferences in order to determine which color preference dif-
fered significantly in the number of words recalled. The mean of
words retained by Ss preferring red is 3.66; 3.60 is the mean of
words retained by Ss preferring yellow, and 4.00 represents the mean
of words retained by Ss preferring blue. (See Appendix D).

Results indicate that Ss preferring blue recalled significantly
more words than Ss preferring red or_yeliow. There was no significant
difference in the number of words regalled between 8s preferring red

and Ss preferring yellow.

Hypothesis IV. There will be no significant difference in the number
of words recalled as a function of color in which the words are
written. |

Hypothesis IV was tested and accepted; therefore, these findings
suggest that a significant difference in the number of words recalled

as a function of color in which the words were written did not existe.
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Hypothesis V. There will be no significant interaction between grade

level and color preference with regard to the number of words recalled.

Hypothesis V was tested and accepted; therefore, these findings
suggest that a significant interaction did not exist between grade
level and color preference with regard to the number of words recalled.
Hypothesis VI. There will be no significant interaction between grade
level and color in which the words are written with regard to the num-
ber of words recailed.

Hypothesis VI was tested and acqepted; therefore, these findings
suggest that a significant interaction 'did not exist between grade
level and color in which the wordswere‘written with regard‘to the num-
ber of words recalled.

Hypothesis VII. There will be no significant interaction effects be-

tween grade levels of Ss, color in which the vocabulary words are
written, and color preference. |

Hypothesis VII was tested and accepted; therefore, these findings
suggest that significant interaction effects did not exiét between
gfade level of 8s, color in which the Vdcabulary wordse were written,

and color preference.



CHAPTER V
DISCUSSION

The findings from the experiment did not support the hypothesis
that a significant interaction exists between words retained in speci-
fic colors (red, yellow, blue, or black) and grade level; although
findings did suggest a significant difference in retention of vocabu~
lary words between grade levels. (See Appendix E).

Otto (1967) investigated the usefulness of color as a cue with
good and poor readers. He states:

The purpose of his first study was to determine (a) whether

paired-associated learning would be enhanced with the addi-

tion of color cues, and (b) whether any facilitative effect

which might be found would differ from good and poor readers

(p. 161).

"Logically, the poor readers were expected to gain more from the addi-
tion of color than good readers, because of their apparent need of
additional cues. Seventy-two children in grades 2, 4, and 6 learned
a list of five geometric form trigram pairs. Findings suggested that
poor readers required more trials to learn the list, and the number of
trialg required decreased as grade level increased, but the addition
of color Quéé had no significant effect. | Some possible suggestions
for the absence of a significant color effect was suggested by Otto
(1967):

l. The geometric forms in the list were so dissimilar that

further cues to distinguish them were not needed. This is
in line with previous findings that color cues enhance

18
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learning only when intralist similarity is high. 2. Pre-

senting both the stimulus and response items in each pair in

a single color may have tended to decrease the salience of

the color cue. 3. The subjects were unaware of the sys-

tematic use of color in the task (p. 162).

As in the Otto (1967) study, results from the present study indicate
that performance improved among Ss as grade level increased. This is sug-
gested by the significant difference in retention of vocabulary words
among fifth gradefs as compared with the amount retained By first
graders.

Another gimilar finding was that the addition of color cues had
no significant effect. Perhaps as suggested in Otto's (1967) study,
presenting the stimulus and response items in each pair may have tended
to decrease the salience of the color cue.

Contrary to Otto and Askov's study (1968), apparently the pupil's
age, grade, or developmental stage is not a critical issue in determin-
ing the value of color cues. This is postulated due to the fact that
results failed to indicate a significant interaction between color cues
and grade level.

Some possible explapations for the absence of a significant inter-
action between grade‘levél and‘word retention in specific colors are
suggested: Like the Underwood, Ham, and BEkstrand study (L962), familiar
words, rather than color, may have been the functional stimuli for Ss
participating in the study. Children at the elementary school level
are usually presented material written in black, with emphasis on form
rather thgn color.

Since the shift from color to form occurs around the age of 6, and
is regarded by Suchman and Trabasso (1966) as a correlate of cognitive

growth and development, Ss in the experiment could be responding to
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form rather than color, since each § was six years of age or older.

Tha abense of a gignificant interaction between grade level and
retention of words written in specific colors suggests that perhaps the
traditional use of the colors black and white for classroom material
does not have a deleterious effect upon visual memory or retention of
meaningful materials. Words Qritten in red, yellow, or blue were not
retained with any greatér gignificance than words written in black.

Otto and Askov's (1968) most recent study was to examine the re-
lative roles of , and possible interactions, among intra~list similarity,
order of presentation,.and color in children's paired-associate
learning. The author sgtates:

A high similarity list, comprising six "words" made up from

three QGreek letters arranged in all possible combinations,

and a low similarity list-six three-letter words made up from

18 non-repeated Greek letters—served as stimuli; the re-

sponses were spoken three-letter English worde. Bach list

was printed in black and in six distinctive colors (p. 163).
Analysis of variance revealed significant effects of intra-list simi-
larity, order of presentation, and an interaction between them, but
there was no significant color effect. The suggestion was that color
appears to be a less potent cue than serial order, or at leasgt among
second graders used in the study, though there is some evidence of
color cue selection.

Contradictory to the Otto (1967) study, intra-list similarity in
this study was not enhanced with the addition of color cues. Although pre-
taution was takeén to select vocabulary words of equal difficulty, signifi-
cant differences between words retained in various colorse ag compared with

words retained in black was not obtained. Perhaps, as speculated by

Otto and Askov, lack of awareness of the systematic use of color in
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the experiment mey have affected results. Other implications arising
from the Otto and Askov (1968) study were that the role of color in
learning seems to be that the cue value of color is superceded by more
potent cues which are difficult to pin-point and single out as defined
variables.

Another finding from the present experimeﬁt was a significant dif-
ference in retention of vocabulary:words within color preferences, in-
dicating that Ss with a particular color preference tended to recall
more words from the experiment. Results indicated that §s preferring
blue differed significantly by retaining more vocabulary words than Ss
preferring red or yellow at the .05 level df significance. There was
no significant difference in retention of words between Ss preferring
red of Ss preferring yellow.

It is difficult to respond édéquately to Otto and Askov's (1968)
speculation that children would be more likely to make optimum use of
color cues if allowed to choose their preferred colors. Ss in the pre;
sent, experiment did‘ﬁot retain significantly more words presented in
their preferred colors as compared to words presented in their non-
preferred colors; however, as a result of the finding that Ss prefer-
ring blue retained significantly more words than Ss preferring red or
yellow, it could be inferred that Ss preferring blue made greater op-
timum use of color cues.

In an effort to identify factors which may have contributed to
those preferring blue retaining a greater amount of stimulus words
than those preferring red or yellow, the E inspected the Ss academic
performance in the classroom. This was done in order to investigate

the possibility of a relationship of leérning, or intellectual ability,
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as a function of color preference; however, a standardized measure of
intelligenoe was not available for all Ss; therefore, inferences were
not drawn from the existing data. Results from the present study pose
significanf questions for future research, however, with regard to
color preference as a corfelate of cognitive functioning.

It should also be mentioned that a white background was held con-
stant for each of the colored word combinations. Differences in con-
trasts of the various colors against a white background may have con~
founded the figure with the ground. For example, words written in
black would be more easily discriminated than words written in yellow
againgt a white background, due to the differences in the saturation
of hues. The question is asked: Would a significant difference occur
in retention of words written in preferred colors as compared with
words written in non-preferred colors if control for equal contrasting
effects among the color/word combinations were taken into consideration?
For example, words written in various colors would be written on a cor-
responding complementary. colored background (red on green, yellow on
blue, ect.) (Hilgard, 1962).

The colors red, yellow, and blue were selected on the basis of
popularity for the various age norms as citéd in previouély mentioned
studies (Holden & Boséee, 1900; Reavis, 1920). Unlike the S8s from the
Reavis (1920) study, children in the primary and elementary grades pre-
dominantly selected Elue as their preferred color over red. These
findings are, hgwever, in agreement with Holden and Bosse's (1900)
findings. At the fifth &rade level, blue, again, was selected more
often than red or yellow, which is in agreement with both of the pre-

viously mentioned studies. (See Appendix B).
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The role of color is essentially unclear (Otto and Askov, 1968);
however, its usefulness as a motivational variable and stimulus cue
may still be employed among educators in the classroom setting (Morris,

19465 Winkler, 1969).
Recommendations for Further Research

As a result of the findings from this experiment, the following
questions are poged for further research:

1. Would resﬁlts differ if Ss were aware of the systematic use
of color in the experiment?

2. WOﬁld different results be obtained ifl§s were presented an
equal number of words written in black as compared with an equal num-
ber of words written in various colors?

3. Is it possible that a shift in color preference could effect
retention of vocabulary words?

4. What inherent characterisitics do Ss preferring blue possess
which would’influence vigual memory or retention of vocabulary words?

5. Would similar results be obtained using adult Ss?

6, What heuristic value does the color preference blue have with
regard to education?

T« Is color preference a correlate of cognitive functioning?
Limitations of the Study

Since the selection of § were taken from the Pdnca City Public
Schools, results of the gtudy are generalizable only to students liv-

ing in this area.
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Summary and Conclusions

The purpose of this study was to investigate color and color pre-
ference as facilitators of retention of sight vocabulary words in pri-
mary and elementary school children. Differences in words retained
that were written in preferred colors as compared to words retained
that-were . written. in preferred colors were also examined.

The experiment was conducted using 165 Ss, randomly selected from
the first, third, and fifth grades. Color preferences were establisghed
prior to the experiment, and an equal number of Ss preferring red,
yellow; and blue were represented in the experiment. Using a slide
projector, forty sight vocabulénywords, written in various colors, were
projected on a white screen at a fixed rate of four seconds per word.
Equal numbef‘of words were written in the colors, red, yellow, blue,
and black. Immediate visual recall was tested following the presen-
tation of stimulus words, and response was measured by the amount of
words retained from the experiment within a ten minute time limit.

Analysis of variance revealed that Ss preferring blue retained
significantly more words from the experiment fhan Ss preferring red and
Ss preferring yellow at the .05 level of significance. A significant
difference did not exist in the number of words recalled between Ss
preférring red and Ss preferring yellow.

Another significant finding indicated by the experiment was the
difference in retention of vocabulary words among Ss. Ss from the
fifth grade recalled significantly more words than Ss from the first
grade; however, a significant difference did not exist in the retention

of words between first and third graders, or the amount retained
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between third and fifth graders.

Results failed to indicate an interaction effect between color
preference and the color in which the words were written with regard
to the number of words recalled. Neither did the results support the
hypothesis that a éignificant difference existed in the number of words
recalled as a function of color in which the words were written.

A repeated measureg experimental design with one repeated measure
and two non-repeated measures was used to analyze the data. The design
had two between block treatments, grade level and color preference, and
one within block treatment, whiéh was the colors of the vocabulary
words presented. Level of confidence for all hypotheses was estab-
lished at the .05 level of signifigance.

Resulte from the present study pose significant questions for fu-
ture research with regard to color preference as a correlate of cog-

nitive functioning. -
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APPENDIX A

LIST OF DOLCH SICGHT VOCABULARY WORDS PRESENTED

Red Yellow Blue Black
at by am can
fly did ate find
funny had come it
give help into know
good in is me
new let ride old
not look she ran
gome pretty where round
we too who gee
yes were you walk
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APPENDIX B

COLOR PREFERENCES OF FIRST, THIRD,
AND FIFTH GRADERS

Grade Red Yellow Blue
First 55 25 5T
Third 30 18 69
Fifth 35 22 76

COLOR PREFERENCES OTHER THAN RED, YBLLOW, BLUE,

FOR FIRST, THIRD, AND FIFTH GRADERS

Grade Green Pink Purple Blue/Green Orange Gold
First T 3 1 1 0 0
Third 6 4 8 2 2 1
Fifth 5 2 10 1 3 0
(Grade Silver Black Navy Blue White Red Violet
First 0 0 0 0 0
Third 2 1 1 0 0
Fifth 0 0 0 1 2
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DUNCAN'S NEW MULTIPLE RANGE TEST

APPENDIX C

X X5 Xy
11.32 12.5 14.47
X, - 1.18 3.15%
5 ———— —— 1 L ] 8
X2 7
X, - - —
W, 2.32 2.88
il = Mean of Grade 1
iz = Mean of Grade 3
23 = Mean of Grade 5

*Significant at the p .05
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APPENDIX D

DUNCAN' S NEW MULTIPLE RANGE TEST

> By 3
3.60 3.66 4.00
i _— . . *
A2 06 40
A —_— — : < 3%
Al 34
A3 — — —
W, .28 .32
K2 = Mean of Yellow Color Preference
Kl = Mean of Red Color Preference
I3 = Mean of Blue Color Preference

*Significant at the p .05 level of significance
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APPENDIX E

F TABLE
Source S. S. de . M. S.:S. F
Between S's 867.485 164 - -
A 1,295.321 2 647.661 5.179%*
c 872.572 2 436.286 3.486%
AC 703.879 4 175.969 1.407
Subj. W. &D. 19,508.546 156 125.054 —
Within S's 1,079.580 495 - _—
B 93.323 3 31.108 164
AB , 383.841 6 63.973 1.572
BC 312,426 6 52.071 1.279
ABC 893.463 12 T4.455 1.830
BxSubj. We gpo: 14,038.770 468 40.680 _—
Total 1, 947.065 659 o —_—
A= Colozj Preference
C = Grade Level (First, Third, Fifth)

B = Treatment Level
*¥p £ .001 level of significance (highly significant)

*p £.05 level of significance (significant)
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