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ABSTRACT

Larlene Ann Gates

AN INVESTIGATION OF THE RELATIONSHIPS BETWEEN DEGREE OF BRAIN
DOMINANCE AND STUDENT PREFERENCE FOR SPATIAL
BIMENSIONALITY IN THE PRODUCTION QF ART
AT THE HIGH SCHOOL LFVEL

1995
Thesis Advisor: Dr. Lilli Levinowitz

Master of Arts in Subject Matter Teaching: Art
Graduate Division of Rowan Callege
af New Jersey

The purposes of this study were to investigate relationships between
hemisphericity and preference for spatial-dimensionality in the production of art
and to determine whether cogrnitive processes are different in students who
prefer difierent spatial activities. Specifically, this study investigated the
relationships between students’ preference for two and three-dimensional art
projects and thelr scores on Excell'sHemispherlc Mode indicator (HMI) test,

The total population of eighty-five art students from a rural, regional New
Jersey high school were included in this study. Two instruments were
administered. Scores from the teacher-made survay served as data for criterion
measure one and determined spatial-dimensionality preference. Scores from
theHM! determined each subject's degrae of brain dominance and became
data for criterion measure twa.

A 3x2 crossbreaks design was organized and a chi-square computed.



The Gramar's Phi coefficient determined the strength of thé.- association. A
Pearson r investigated correlations between degrees of dimensionality
preference and hemisphericity.

A statistical significance of x7=6.963 at the p«.05 level was found
between hemisphericity and dimensionalily preference. Based on the tindings
of this study, brain dominance and spatial-dimensionality preference can be
considered not independent. Specifically, a strong relatic:hship appears 1o exist

between left brain dominance and three-dimensicnal preference.



MINI-ABSTRACT

Darlens Ann Gates

AN INVESTIGATION OF THE RELATIONSHIPS BETWEEN DEGREE OF BRAIN
DOMINANCE AND STUDENT PREFERENCE FOR SPATIAL
DIMENSIONALITY IN THE PRODUCTION OF ART
AT THE HIGH SCHOOL LEVEL

1995
Thesis Advisor: Dr. Lilli Levinowitz

Master of Arts In Subject Matter Teaching: Art
Graduate Division of Rowan College
of New Jarsey

This study investigated relationships between students’ hemisphericity
and their preference for spatial-dimensionality in the praduction of art .

A statistical significance of x#=6.963 at the p< 05 lsvel was found
between hemisphericity and dimensionality praference. Specifically, a strong

relationship appears to exist between left brain dominance and three-

dimansional preference.



TABLE OF CONTENTS

LISTOF TABLES....

LIST OF FIGURES.......cccooererrerenn e raeE bR ie s e b e e s e e '

CHAPTER

[LINTRODUCTION AND PROBLEM.......... oo

a1 {gwln R Ted 1 o] o RO RSSO

2z
.12

PN IOES. ..o e e eremes e v eeee e ee e e et aete et et e nen e s eeeeeaen,
PIOBIETL .. e e

il. RELATED RESEARCH........ccconeeo.

The Mortfort, Martin and Fredarickson Study.. e

The Locher Sfudy....
The Leonard, anc:roft and Kroukamp Stud@.r

. DESIGN OF THE STUDY oo
Sampla....

Pmr:edure -
Design and Analy.ras

V. REGUILTS AND INTERPRETATIONS ... . oo e e

Analysis of Test of Independence
Analysis of the Strength of Assaciation ..
Analysis of Relationships for Brain Domlnanc:e and Spatlai
Dimensianality Preference...
Interpretahons
V. SUMMARY AND CONCLUSIONS e seeeees

Purpose and Problem of the Study
Desian and ANEIVEIS ... e et e
Rasults of the Study .....................................................................................
Conclusions and BecommMandations . e
APPENDIX ..

.13

14

A7
20

et
wn2d

L
... 30

31

SRR 3
RO |

32
.32

.35

creee 3D
L

36

-39
A



LIST OF TABLES

1. Contingency Table for the Frequency of Occurrence of
Brain Dominance and Spatia! Dimensionality Prefarence.....ovoeeeeooee 31

2 Correlations Betwaen Degree of Brain Dominance and Degree of Spatial
Dimensionality Preference.............cooeveice oo 3D

fil



LIST OF FIGURES
1. Pilot results of the Dimensional Preference SUrVveV........ooooeeeeeeeeeeoeo . .58

2. Scattergram for Degree of Brain Dominance and Dimensional Preference. 33



ACKNOWLEDGEMENT

The wriler wishes to thank her colleague, classmate and fellow masler's
candidate, Betay Tasker--who shared the give and take (and occasiona) giddy

mament) that is crucial to friendships, master's theses and other such

endeavors,



CHAPTER ONE

INTRODUCTION AND PROBLEM

The fine arts in public education have always had a precarious and
vaguely defined posilion within the required curricuium. Histerically, as the
educational pendulum has swung back and forth, the study of art has been
viewed as either therapy for the fractious child, as a frill, a “fringe” benefit for the
talented few, or as a means for allowing crealive, personal EXpression,
Whataver these benefits, they did not seem to cornpare with the benefits of
“higher order” thinking skills as provided by the study of more rigorous
academic subjects, namely math and science.1

This idea that aome skills are more valued than others Is not limited to the
domain of education. Within the art community itseli, ceriain skils, namely
drawing and painting, are viewed as more prestigious than other skilig, such as
pottery and crafts.  Art teachers often value drawing and painting, abilities
associated with visual perception, over more tactile and spatial approaches,
which are seen as less intellectual pursuite.2 But is this view valid? Are thera
cognitive differences in the way artists think as they create different forms of att
and, if 50, does current research support the idea that the various ceghitive
styles are of equal weighl and importance when educating a well-rounded

sludent? If a variety of cognitive etyles are prasent in the ant room, then art

" Arthur D Efland, A History of Art Fducation (Mew York, NY: Teachers Collegs
Press, 19940), 241,

2 Vikior Lowenteld, “Tasta for Visual and Haptical Aptitudes,” in Readings in Art
Ediication, ed. Elliot Eisnar and David Ecker (Waltharm, Massachusetts: Bigisds|] Putlishing
Company, 1566), 99

1
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educators need to evaluate thelr programs to ensure that the needs of their

students are met. As an added benefit, research in the cognitive and creative
approaches to art may help secure a place for the arts in education.

While it has long been known that creativity plays an important role in the
productivity of cur most brilliant mathematicians, scientists, inventors and
artists,é the phenomencn of the creative process has remained outside the
realm of scientific quantification. However, recent research in brain
hemisphericity and the concept of multiple intelligences has come to challenge
the view that the study of art lies outside the realm of scientific study.

Current medical and psychological studies have proven that the two
hemispheres of the brain process information differently and that the study of art
may engage the right hemisphere, the half of the brain long ignored by
traditional educational strategiss. We now reccgnize that both the left
hemisphere and the right hemisphere must be involved to produce an
integrated approach to thinking and problem sclving.4

The brain is composed of two hemispheres, left and right, each exhibiting
areas of specialization. Early attempts at asecribing specific abilities to areas of
the brain involved research with brain-damaged patients, As early as 1834,
observations of patients with damage to the left hemisphere indicated that such
damage would severely limit speech and language abiliies while similar

damage to the right hemisphere did not affect language. Because of the

3 Howard Gardner, Frames of Mind. The Thaaory of Muttiple inteliigences {New York, NY:
Basic Books, Inc. Publishers, 1835), 190.

# Betty Jean Exlund Shoemaker, "Education 2000 Integrated Curviculum,” Phi Cafia
Rzppan (June 1881), 793-797.

3 Jang K. Cooke and Mildred Haipi, “Thinking with the Whele Brain,” Naticnal Education
Association Professional Library (Washington D.C_: National Educaticn Aszeociation, 1988), 8-15.
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importance aitached to speech and language and their relationships to

reasoning and thinking, the left side of the brain became viewed s the
dominant side while the right side was seen as more primilive and subordinate,
aided by the more capabie left.s

It was not until the 1940s, with the work of Roger Sperry in split-brain
research, that right hamispherie functions were recognized as having cognitive
complexity. Sperry studied individuals whose corpus callosum, the bundle of
nerve fibers that allows for interactive behavior between the halves of the brain,
had been severed in order to reduce the occurrences of epileptic seizures.
Sperry's work led him to conslude that, in most individuals, lahguage and

analytical, sequential, reasoning skills were centerad in the left hemisphere
while visual, sensory, spatial and intuitive skilis were centered in the right.?

Additional studies confirmed the specialized qualities of the lwo

hemispheres. According to Jeffrey Cummings,

Fach hemisphere parforms a variety of tasks of which
the ather is incapable or able to accomplish with only
marginal facility. The lefl hemisphere Ig specialized
for language comprehension and execution, verbal
memory, and the numerical aspects of calculation,
whereas the right hemisphere s specialized for
visugl-spatial and visual-perceptual function and
non-verbal memory and comprehension.d

& Mark Beals, Ph D)., The Hight Brain: An Fmerging Fronfier in Foucation, Paper
presented as part of the symposium “Edusation and Contemparary America” at Bcisa State
University, 8-10 October 1981, 52. FRIC, ED 211 518

7Jana E. Cooke and Mildred Haipt, 10,

Bleffrey L. Curmininge, MD, "Hemispheric Asymmetries in Visual-Perceptual and Visug!-
Spatial Funetion.” in The Dual Brain, ad. . Frank Benson { New York. NY: The
Guilford Prass, 1985), 228.
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Brain research conducted by Robert Ornstein supports Sperry and

cummings. Ornstein described left brain functian as predorinantly associated
with math, speech and language, with information pracessed in & logical and
sequential manner, while right brain function involves artistic and musical

endeavors, spatial orientation and non-verbal reasoning. with information
processed as holistic and intuitive.s

Specialized functionality however, is not exclusive. As Gooke and Heaipt
report, “the right and left hemispheres of the brain complement, interact anc
collaborate with each other via commissures or fibers that connect them. This
intaraction contributes to inlegrated human thought and behavior.”10

The Hemispheric Mode Indicator (HMI), developed by Excel, Insorparated,
ig one of many self-report tests that record hemispheric mode preferences on a
continuum, from lefi-brain through whole-brain to right-brain preference. 1
These tests use a continuum scale lor measurement as it appears that an
Individual prefers one mode over another lo a degree; that is, individuals differ
not only as 1o left, right or integrated brain preterence, but alsa in the extent of
that preferance.

While many individuals use both the right and left mode depending on the

task 1o be completed, 12 numerous studies have shown that many individuals

§ Dorls B Matthews, Ph.D., Gavabra! Dominance: #e uge in Understanding { earring
Styles and Behavioral Patterns, Paper presented at tha Amarican Persennal and Guidanoe
Annuzl Convention in Detrgit, Michigan, 17-20 March 1882, 3. ERIC FD 214 559,

0 Jane K. Cooke and Mildred Haipt, 14,

11 Marcus G. Lisberman, Ph. D., Tha Hemigpheris Mode Indicatsr Technical Notes
{Barrington, linnis Excel. Ino., 1933)

12 Jaffray |, Cummings, 235
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show a marked preference for processing information in either the left or right

moda. For example, Mark McGee notes thatl recent literature suggests a

difference exists:

petween males and females in precisely those areas
of cognitive functioning that are believed to be
differentially represenied by the two cerebral
hemispheres. For example, males tend to show
performance advantages over females on various
(right hemisphere) tasks requiring spatial abilities,
whereas females tend o show performance
advantages over males on various (left hemisphere)
task requiring verbal ahbilities.13

In a report with similar findings by Matthews, girls were shown “to be more
auditory and verbal, styles characteristic of left hemispheric dominance. Boys
were shown 1o prefer visual and manipulative styles, as one would predict for
right-brain dominance.”14

Other studies have found significant cotrelations between college
discipline choice and hemispheric preference. A survey developed by Manfort
indicates that right-brained university students were more likely to choose areas
of study that are associated with the arts.15 In a similar study, Bakan's resuits on

hernisphericity in college students showed “differences in the degree 1o which

13 Mark G. McGee, "Spatial Abilities: The Influsnca of Genetic Factors.” in Spatial
Abilities, ad. Michasel Potegal {New York, NY; Academic Press, 1882), 208

14 Doris B. Marthaws, 14

15 Mary Monfort, Samual A Martin and Witliam Fredericksen, *Information-Processing
Ciffarancas and L aterality of Students from Different Colleges and Disciplines,” Parceptusf and
Motor Skills {February 1990): 70, 163-172.
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individuals in different ccoupational studies utilize each cerebral hemisphere.”16

These finds have been of significant implications for educators. Traditionat

educational practices place emphasis on left brain activities or what are known

as “the basics”-- reading, writing and mathematics. Actording to Guckes and

Elkins:

Most currently prevaiiing patierns of education

are heavily biased toward left cerebral functioning
and are antithetical to fight cerebral functioning.
Our society appears to value logic, reasohing  and
analysis far more than it does visualization, creativity,

imagination and sensory/perceptual abilities.?”

Additionally, Monfort suggests that:

The differential effects of hemispheric processing
in an educational system emphasizing the
left-hemispheric activities of structured logic and
sequential processing suggests repression of the
intellectual development of those students who
may be genetically favorable to right-hemispheric
processing.18

Therefare, research in hemispheticity indicates that both sides of the brain

should be developed. Many currently popular educational theories and

curriculum designs, such as Bernice McCarthy's 4MAT Sysfem. focus on whole

1€ Sally Springer, 243.

17 Lucille Guckes and Robert Elking, mplications of Brain Research for Educational

Practice, Faper presenied as part of the symposium “Education and Comemporary America” at
Boise State University, 8-10 Ootober 1981, 138, ERIC, ED 211 518,

18 Mary Monfort, et al., 163.
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brain learning with an emphasis on perceptual and arl-relzted activities. 19

Fducators now realize what neuropsychologists have known for decades: the
study of art offers a unique ingight toward understanding right brain thinking.
Neuropsychologists, examining the relationship between art and petception
and brain research, recognized that the artistic pracess differed significantly
from language functions in part from studies of brain-damaged artists.20

However, while it is now generally agreed that the two hemispheres are
different in their cognitive functioning, it is less clear as to which right-brained
gkills function independently. Clinical studies of artists suffering from visual
agnosia, a rare condition in which the ability to recognize objects visually
pregented is impaired, showed that the patients still exhibited some basic
perceptual skills and were able to perceive oblects tactually presented.2? in
studies of the blind by ! andau, it was shown that visual and tactile epatial
intelligences did not share a refalionship but operated separately.22 These
findings suggest that epecific right-brain processes can function as separate
entittes. Just as right-brain and left-brain skills are seen to be of equal
importance to the intellect, visyal perception is viewed 10 be just as important as
tactile perception; nowhere in the literature has it been suggested that one form
of spatlal ability is of higher cognitive value than anather,

In fact, the foundation for arfistic endeavor lies in both visual and tactile

perception. Howard Gardner points out:

13 Barnice McCarthy. The 4MAT System (Barringlon. llinals: Excel, Inc. 1987.)

20 Howard Gardner, Art Mind and Brain - A Cognitive Approach 1o Craativity {New York,
Neaw York: Basic Books, Inc., Publishars, 1932), 320,

21 lpig,, 323.

22 ihid\., Frames of Mind. The Theory of Multiple Intelligences, 186.
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The enterprises of painting and sculptura invoive

an exquisite sensifivity to the visual and spatial
world as well as an ability to recreats it in fashioning
a8 work of art. Certain other intellectual competances.
such as facility in the control of fine motor movement,
contribule as well, but the sing qua non of graphic

artistry inheres in the spatial realm. 23

Theratore, it iz in the interest of art educators to more fully understand the
various functions of the right brain.  As Avraham Scheiger jstates, “the question
ariges as 1o the similarities and differences in the cersbral prganization for
different forms of art."2+ Art-related abilities uhigue to the right brain have been
ditficult to define; however, as suggested carlier, spatial ability Is strongly
implicated. Such implications have led researchers such as La Pierre to
investigale artists’ thinking styles. perception and manipulation skills. She
concludad that artistic thinking styles differed from those of other populations.?s

A gingle definition Tor spatial ability is not found in the literature and is the
basis for much of the difficulty In measuring spatial ability. Various tests have
been constructed to measure spatial ability as defined by the researcher. In
general, spatial test terns include drawings that must be mentally rotated on a
flat pane, drawings of cubes and three-dimensional shapes that are mentally

rotated in space and the physical manipulation of flat shapes and three-

2 1bid., 196.

24 Ayraham Scheiger, *Harmony of the Spharas and the Hemishheres: ‘the Arts and
Hemispheric Epecialization” in The Dual Brain, ed. D. Frank Denson, | New York, NY: Tha Guitford
Press, 1985), 263.

23 Sharon La Pierre, The Profiessional Artiat's Thinking Slyle: Ah in-Dapth Study, Paper
presented at the National Art Edugation Association Conference inPhoenix, Arzana, April 1992,
FRIC FD 34% 219,



9
dimensional cubes.26 Spatial ability has been defined as manipulo-spatial,

posseseing the ability to manipulate spatial patterns and relationships;27
visuoconstructional, associated with perceptual-motor skills;?? and as separate
abllities, namely visual-perceptual and spatial-perceptual.22  Still other
researchers, such as Koussyst and Yend1 separate spatial skills into twe and
three-dirmensional abilities. Moreovet, the resulls of a study investigating motor-
free perception and visual-moter integration by Leonard, Foxcroft and
Kroukamp supports the hypothesis that visual perception, involving two-
dimensional ability, is a separate process from those of three-dimensional
motor-perceptual skills.32

Paralle! findings were made by Viktor Lowenfeld in 1947. Lowenfeld, a
pioneer in the field of perception and ant, defined and classified two perceptual
modalities in an effort to account for the character of children’s art. He labeled
these two modalities as haptic and visual, According to Lowenleld, those
whose perception le visually oriented tend to see the world as spectators rather

than participants and rely on sight to perceive the world. Such children have a

28 Michael C. Carballie, “Mental Rotation: Anatonty of a Paradigm,” in Spatial Abiities, cd.
Michael Potegal {New York, NY: Academic Press, 1982).176-177.

27 Sally Springer and Gaorga Deutsch, Lef Brain, Hight Brain {San Francisco, CA:W H.
Freeman and Compaty, 1981), 272

8 Arthur Benton, “Spatial Thinking in Neurological Patients: Historical Aspects,”™ in
Spatial Abiities, ad Michael Potegal (New York. NY: Academic Press, 1982), 270

298ally Springer and Ceorge Deutsch, 268.
30 Howard Gardner, Frames of Mind. The Theory of Multiple intaligences, 175.
231 Nora Neweoombe, 237

32 Panelopa Laonard, et al., "Are Yisual-Perceptual and Visual-Motor Skills Separales
Abilities?" Parceptual and Motor Skills (October 1988} 426



10
lendency in art toward objectivity, two dimensional perspective and detail.

Haptic individuals pereeive subjectively through tactite sensations and desire
physical mvolvement; they have difficulty comprehending two-dimensional
concepts such as perspective.33

To define his modes, Lowenfeld suggested that an extreme haptic type
would, if sight were denied him, be able lo function comfortably based on his
preferred tactile and spatial mode while a true visual type would be lost without
hig vision. However, just as righi/left brain preferences seem to present
themselves on a continuum, Lowenfeld remarked that extremes of this nature
were very rare, that most individuals “fall between these two extreme types.”ss
| owenteld was careful to pnint out that one type was not superior to the other,
each was simply a different approach to problem-solving.

There are other parallels that link the visual/haptic theory to theories on
right brain specialization. Psychologists have found that in very young children
the right hemisphere develops first; Lowenfeld found that young children often
begin lite as haptic individuals. Lowenfeld also discovered that haptic children
have mora difficulty learning to read, a finding consistent with studies of right-
brain dominant children taught with traditional left-braln strategies. it is
interasting to note that recent studies Indicate that right-brain dominant children,
when presented with three-dimensional letter forms, have greater success in
reading and letter recognition, 25 findings that parallel the haﬁtic definition.

Although visual/haptic theories appear to have been overshadowed in the

33 \Viktor Lowenfeld, 102-103.
34 |bid., 97.

35 Howard Gardnar, Art, Mind and Drain. A Cognitive Approach to Creativity, 237.
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early 1960's by hemisphericity studies, work by Locher in 1982 on visual/haptic

pracessing, in which subjects assembled cut out puzzle pieces, reaffirms that
haptic perception operates independent of visual perception and that haptic
individuals prefer handling test stimuli. He also concluded that haptics prefer to

rely upon tactile means for gathering information.3s
What do these findings imply for art educators? Art programs rarely

expand the concept of art beyond the visual static arts, particularly drawing and
painting.?7 Yet, i two-dimensional and three-dimensional cognitive processes
are different abilities existing within the right-brain and vary from one individua
to anather, then in order to design an art curriculumn that meets students’ needs,
art teachers need 1o identify those abilities in their studenis. Although
implications can be drawn between the spatia! tests, visual/haptic studies, and
two-dimensional and three-dimensional spatial abilities mentioned above, a
valid test designed to measure such abilities has yet to he developed,
according to Kay.38

As has been shown, the evidence suggests a strong relationship between
artistic perception and right-brain cognition; however, within the right brain,
different perceplual-spatial modes appear to exisl. Since brain dominance is
measured on a coniinuum, we may well ask if there is a relationship between
degree of brain dominance and student preference for visual-spatial tasks. K
preference, arrived at by examining choice of course work and rating activities

associated with working in two and three-dimensions, ¢an be linked to degree

36 Pau! Locher, * Influence of Vision on Haptic Encoding Processes,” Perceplual and
Motor Skilts {August 1582): 55, G0

37 Roger Gehibach, “Art Education: 1ssuas in Curriculum and Research,” Educaticnal
MHesearcher tOctobar 1950): 20.

38 Sandre Kay, 14.
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ot brain deminance using a reliable hemispheric mode test, then arl teachers

will have the necessary data fo form & basie for curriculum design and reform.
This in furn may help lessen the stigma assoclated with threé-dimensional aris
and crafts long held by the majority of fine artisis and of educators. In addition. if
degree of brain dominance can be linked to two and three-dimensional
praferance, such a link may lend support to research indiceting that these areas
are separate spatial abililies.

The purpose of this study was to investigate relationships between degree
of brain dominance and student preference for spatiai-dimensionality in the
production of art to determine if cognitive processes are differant in students
who prefer different spatial activities. The relationships were; examined to
determine whether or not brain dominance should be a factor when art teachers
select teaching strategies and topical units for classroom study within thair
curriculum.

FROBLEM

This study tested eighty-five art students, who represented the total
population of tenth, eleventh and twelfth graders at Cumberiand Regicnal High
School in Seabrook, New Jersey, for brain dominance and surveyed their
attitudes toward two-dimensional and three-dimensional art projects to
determine what relationships exist between left braitvright brain dominance and
spatlal dimensionality preference. In addilion, the strengths bf such

retationships were examined.



CHAPTER TWO
INTRODUCTION

Although many studies link brain dormninance with academic and
occupational preferences, they tend to be broad in scope, surveying a wide
spectrum of academic majors and vocations.  In these studies, art was defined
as a singte entity with no distinction made between the various disciplines
within the visual arts.? 23  Only one study was found linking hemisphericity with
discrete discipline choices in the fine aris.4

Of the studies that have sought to find relationships between brain
dominance and specific discipiines, many examine the benefits gained from
using right-brained teaching strategies within traditionally left-brained subject
mafter domains, examples of which include math and science.5 Fewer studies
were found that examined academic areas within the realm of the right brain {for
the purpose of defining specific abilities,t although two studies did atiemypt to
delermine whether or not two-dimensional, visual encoding processes were

separaie from those of three-dimensional, haptic perception.7.8

18usan King Roth, “Visualization in Science and the Ars.” in Art, Science and Visual Lr'téra::-y,
Readings from the Annual Corderance of the International Visual Literacy Assaciation, Pittsburgh,
Pennsylvania, 30 September-4 October 1993

2 Befty Jean E. Shoemaker, 783-797.
3sally Springer, 243,
4 Mary Mondort, Samuet A, Martin and William Frederickson, 163-172.

SCalin MagKinnon, Impiications of Right Brain Research on Curricuium Developient, Paper
pragented a3 part of the symposium “Education and Contermporary Amearica” at Boise State University, 8-10
Ociober 1981.

81 usilla Gueckes and Rabert Elking, 137-1486,
7Paul Locher, 59-74.

SPanglope Leonard, Cheryl Foxeroft and Tertia Kroukamp, 423-424.
13



14
As no sludies were found that spacifically addressed the relationship

between right brain dominance and dimensionality pretererice In creating works
of arl, the three studies singled out above will be discussed, as each paratiels

the major compenents of this study.

The Mortfort, Martin and Frederickson Study?

In this study, Monfart, Martin and Frederickson explored relationships
belween choice of college major and patterne of brain hemispheric dominance
in collega students from two Oklahoma universities. The following research
question was asked: Can students who have chosen specific majors be
differentiated significantly by their scores on the Human Pragessing Information
Survey, which determings processing preterances associated with brain
dominance? At the same time, biographical data were gathered to ahalyze
additional relationshipe with brain dominance.

The sample was made up of 1023 students from Central State Universtty
in Edmond, Oklahoma and the University of Oklehoma, Norman and
representing six colleges: Education, Liberal Arts, Business Administration,
Methematics and Science, Architecture and Special Arts and Sciences.  Of the
1023 students, 608 were women and 405 were men, Six individuals did not
report gender. Selection eriteria stipulated that subjects must have had
upperclassmen and/or graduate staius and had declared a major matching the
majors included in the study.

The Human Processing Information Survey, designed 1o infer left, right or

integrated brain preference and consisting of 40 foreed-choice items, was

Phiary Mormor, Samuel A Martin and Wiliam Fredatickson, 163172
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administered along with a self-report questionnaire containing items on

biographical events, medical history and handedness. Both instruments were
administered by the same examiner.

The data were analyzed in a variety of ways. First, each subject’s
responses were scored; the resulting scores were categorized as either left,
right or integrated brain preference. These scores were then combined with five
colleges to form a 3 x 5 within- and between- groups factorial design and
analyzed using a MANOVA procedure. Choice of school was used as the
dependent measure. Mean scores for college major indicated, in general,
integrated brain processing. Students in Liberal Arts, however, scored higher in
right-brain processing while students in Business Administration scored higher
in lefi-brain processing. Students enrolled in the college of Education and
Special Arts and the college of Sciences were found to process information
using both right and left hemispheres more or less evenly. Mathematics and
Sclence majors showed a slight preference for left brain processing.

A second analysis was undertaken on the three areas of brain dominance
and the 22 depariments within the colleges. These items were combined in a 3
% 22 within- and between-groups factorial design for college department. The
analysis of scores from students enrolled in Departments of Advertising, Art,
English, Journalism, Music, Oral Communications and Interior Design indicated
a significant preference (Fs,1938 = 15.81) for right brain processing at the p<.001
level. Students enrolled in Architecture were also found to show a preference
for right brain processing. The researchers noted that, with the exception of
majors in Art, Journalism, Interior Design and Architecture, results indicated that
integrated processing deminated the remaining departments.

A third analysis using a chi-square combining students determined o be
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right or left brain dominent with classification for college was found to be

gignificant {(x 2=88.75, p <.001.) This analysis, with results similar 1o the Tirst
analysis, provided validity for those findings.

The researchers also analyzed various biographic information and found
“hand dominance, reported difficulty with mathematics, incidence of ear
infections, hyperactivity, and presence of allergies ware correlatad with scores
cateqorized for brain dominance.”1¢ The geit-report quesiionnaire used to
gather this information was not included in the published study.

Germane to this study, the researchers concluded that students who tested
right brain dominant tended to choose compatible majars sach as Arl, Interior
Design and Architecture--majore requiring “spalialfiemporal visualization.” 17
When colieges and departments were analyzed with Inferred brain dominance
scores, the right brain mean score for Art majors was found to be 19.8, with a
standard devialion of 9.0. The right brain mean score for Interier Design majors
was 15.4 (S0 = 4.4), and for Architecture majors, 15.3 (D= 4.4.) The
ditference between the mean scores for Art majors and those of Interior Design
and Architecture majors, both majors that are based on threg-dimensional
concepts, may indicate that, within the study of art, students have degrees af
right-brainedness. The researchers further concluded that students’ aptitudes
and intaraste appear to be genctically influenced and that the traditional
emphasis on left-brained educational approaches require many students to
wark and learn in a non-preferred style of learning.

The Monfert, Martin and Frederickson study differs from the current study in

several ways. The Montfort, et al. study gethered brain dominance data on

101bid., 170.

11 ibid 171
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students enrolled in various colleges and departrments using the Human

{nformation Frocessing Survey; the present study conducts brain dominance
research using the Hemispheric Mode Indicator on students enrolled in post Art
Vievel art courses at the high school level. In addition, while the Maniort, at al.
study sought to determine whether or not choice of coliege major couid be:
retated 10 brain dominance, the present study seeks to determine whether or not
preferences within the study of art, epecifically between two and three-

dimensional preferences, are related to brain dominance.

The Locher Studyi2

This study investigated the intluence of vision on haptic perception to
determine whether or not visual and haptic encoding systems are scparate
perceptual operations. The research questions asked were:as follows: (1) To
whal extent does haptic parception rely on visual perception? (2} Dogs vision
dominate touch? and (3) Are _encc:ding processes and memory representations
for the haptic and visusl aystems linked or are there processes which are
modality-specific for haptic perception?

The sample congisted of fifteen right-hand dominant undergraduates who
vilunteered to be subjects for the study. No information is included In the
published article as lo the schogl in which the students were enralled or the
major they had declared. Subjects were reported as having had no special
tactite abilities such as sewing or playing musicat instruments. The researchers
felt that such abilities might have created a confounding variable during the

haptic testing.

12 Paul Lacher, 59-74,
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Subjects were tested individually and instructed to assembie four different

gray-colored, 8-piece jigsaw puzzles, under varying conditions. All subjects
participated in the control condition first, which required the subjects to
assemble the puzzle, with eyes opened, using any sirategy they chose. The
visual and haptic responses used by each subject was recorded on videotape.
Then each subject assembled the three remaining puzzles in random arder
under the following conditions: (1) Picture condition--Subiects were asked lo
assemble a second puzzie while viewing a line drawing of the completed
puzzie. The researcher placed a sereen between the drawing and the subjects’
hands and the puzzle pieces, preventing the subject from looking at the picces
or the assembly process. (2) a'magéd condition--Subjects were asked o study &
third, assembled puzzle for one minute. They were then asked to assemble the
puzzle from memoery and again prevented fram seeing the pieces ar the
assemnbly process. (3) Haptle condition--Subjects were asked (o assemble a
tourth puzzle using their sense of touch alone and were again prevented from
seeing the pieces of the puzzle or the assembly process. After each puzzie
session, subjects were interviewed by the researcher as to how he or she
completed the task.

Times for assembly and haptic scanning strategies, constiiuting the
dependent measures, were recorded for gach subject under each of the testing
conditions. Assembly times were averaged and reported with corresponding
standard deviations given. These averages were analyzed using a within-
subjects analysis of variance and wete found to be significantly different from
each other (F a42= 77.62, p < .01).

Scanning strategies, assessed by the researcher after raviewing the

videotapes and described ih detail in the published article, were determined to
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be the same for afl subjects during the control and piclure conditions,

Sirategies employed during the imaged condition were reported as “very similar
for all but one subject "3 Strategies for the haptic condition were reported as
very similar.

The significant differences in solving times for each of the aasembly
conditions led the researcher to conclude that each condition necessitated a
different form of perceptual response. The similarities in subject scanning
strategies during each of the imposed condiiions led the researcher to suggest
that the study indicated that perception of visual and haptic information is brain-
based, stating that “a cognitive component is involved during visual-tactual form
perception.”% The researcher further concluded that when haptic perception is
used Independently from visual perception, subjects can successiully complete
tasks using only tactile information, supporting the hypothesis that processes do
exist that are madality-specific to haptic perceplion.

The study has several flaws when viewed in the light of current research
on perception. Gender has been reporied as making a difference when
examining lactile skiils; in genaral, 1t has been reporied that males are better at
haptic/tactile activities than are females.15 The study faifs to report the genders
of it subjects. With a lotal sample of fifteen volunteets, it is highly possible that
a disproportionate number of males of females may have skewed the results.
Data pertaining to scanning strategies were gathered by observation and
through interviews, however, the researcher did not repart whether he

conducted the research himself or used trained observers and interviewers.

13 ibid, &8,
14 ibid, 73.

12 Nora Newoombe, 226,
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This leaves the study suspect to the threat of bias by the researcher.

Although bath this study and the current study examine differences
between spatial-perceptual modalities, the forced performance design of the
Locher study, determining gkill rather than preference and condusted in a
laboratory setting, coupled with the videolaped observations and oral
interviews, may have created conditions that made the subjects self-conscious
and thus may have affected the accuracy of the responses.

The current study employs a teacher-made self-report survey to determine
preferance rather than skill, The survey Instrument inciuded in the current study
is designed o eliclt accurate responses by means of ihé seli-report, format,
Administered in the subjects’ regular classroom settings, the study seeks to

lessen the possible confounding effacts of artificial experimental conditons.

the leonard, Foxcroft and Kroukamp Stydyié

This correlational study assessed scores on five perceptual and motor
ability tests to determine whether or not tests for visual perception, visual-maotor
integration and motor ability measure difierent skills. The researchers sought to
suppert the premise that visual perception end motor development are
agsocialed with separate spatial abilities.

The sample was made up of 18 boys and 24 girls ranging in age trom 6
years to § years, 9 months and was taken from kindergarten classes in the Port
Elizabeth area in South Africa. Both privale and government schools were

included in the study. The researchers reported that the sample was made up

18 Fenelope Leonard, Charyl Foxcrall and Tertia Kroukamp, 425428,
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of “fairty equal numbers of upper-, middle- and fower-class children™7 and

were classified as having normal central nervous system cevelopment based
on their scores on a biographical questionnaire, a neurclogical checklist and
the Quick Neurological Screening Test.

Two tests measuring visual-motor integration were administered along
with two tests that measured motor ability. The visual-motor integration tests
given were as follows: (1) the Developmental Test of Visual Motor Integration,
reported in the study as having test-retest reliability cocfficients ranging from .63
10 .92; and (2) the Copying Test from the Junior Soulh African individual
Scales, which has Kuder-Richardson Formula 8 refiability coefficients ranging
from .84 to .91. As stated in the study, “both tesis consist of a number of
geometric forms, arranged in order of increasing difficulty, that are copied by the
child.” 18 The two tests for motor abifity were taken from the Reitan-indiana
Neuropsychological Test Battery. These two tests were: (1) the Finger Tapping
Test, which uses an electrically operated tapping device and measures fine
motor functions, reliability .76; and the Marching fest. reliabiity .68.
methodology for this test was not given, hoﬂvever, it was reported that the test
measures gross skeletal motor function.

The scores from the four tests outlined above constituied the quantifiable
variables that were correlated to the results of 4 fifth test that was administered,
the Motor-free Visual Perception Test. This test, consisting of multipie choice
items, was used as the non-motor measure of visual-perceptual ability and,
according to the study, has a test-retest refiability of .81 and spfit-half reliability

of .88. While the tests for visual-motor integration and motor ability required

17 ibid, 423

18 ibid, 424.
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either copying fine drawings or fine and gross physical movement, the extent of

physicality involved in the Motor-free Visual F‘érceprual Test was that subjects
were required 10 point to the answer of his or her choice. The researchers
reporied that all tests were administered by two experienced testers.

The Pearson r was used to correlate the scores on the motor-free test and
scores from the four visuakl-motor and motor ability tests. For each test, the
mean and siandard deviation were given. As reported by the researchers, a
significant corralation (r= .36, with a coefficient of determination (r=) indicating
common variance was 13% at the p < .05 level) was found between scores on
the motor-free test and the visual-motor integration test. Alsc found to be
significant was the correlation of scores on the motor-free test and Copyving Test
(r= .54, with a coefficient of determination (r2) indicating common variance was
29% at the p < 001 level } A comelation between scores from the Finger
Tapping Test and the Marching Test with those from the motor-free test
showed no relationships.

The researchers interpreted the “small, but significant associations”19
found between the moter-fres test and the two visual-motor integration tests as
indicating that the molor-free test does measure a small component measured
by the visual-moter integration tests. However, the study aiso reported that the
motor-free measure showed a significant amount of unique variance (87% and
71%, respectively} which the researchers felt supporied their hypothesis that the
tests measured separate abilities, even though some overtap occurred. [n
additicn, the fack of correfation between the motor-free test and the two tests for
motor ability was interpreted as further supporting evidence that visual

perception and motor skills are separaie abilities.

12 ibid, 425,
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These conclusions support the premise within the present study that

spatial perception is a separate function from those of manipulo-motor abilities.
A further similarity between the Leonard, et al. study and the current study is that
both aftempt to determine differences in spatial perceptual processes through a
comparision of measures, aithough the current study aiso asks whether or not
brain dominance can be considered a factor.

The current study differs jrom the Leonard, et af. study in that preference
rather than petformance s examined. Additional differences lie between the
ages and number of subjects in each study, 40 kindergarten students for the
Leonard, et al. study and 85 high schoof students for the current study and
between the spatial-speeific criterion measure employed-<the motor-iree test,
used in the Leonard, et al. study, which measured perceptuat ability and the
teacher-made survey used in the current study, which measures perceptual

preferences while creating works of art.



CHAPTER THREE

DESIGN OF THE STUDY

Sample

Subjects for this study werg drawn from a mid-sizad, rurel, regional high
school located in Cumberland County, New Jersey. Cumberland County is &
low 1o middte class socioeconcmic area. Although funding for school pregrams
is derived primarily through state aid, the high achool’'s cost per pupil falls
beiowihe siate average. Of the school's total enrollment of 1236 during the
1934-95 school year, 64.9% were white, 28.3% were black, 2.8% were
Hispanic, 2.5% wera Asian and 1.5% were native Americar.

Eighty-five study participants, representing the total popuiation of tenth,
eleventh and twelfth grade students currently enrcllad in post-introductory, Art |
level art courees were cluster sampled. Of these, 35 (10 males, 25 females)
were enrglled in Pottery/Crafta, 11 were enrolled In Commercial Arl/Basic
Drawing (8 males, 3 females), 8 were enrclled in Studio Art (2 males, 7
females), 13 werse enrolied in Puppetry/3D Art (3 males, 10 females), and 37
were enralied in Art |l (20 males and 17 females). Adding the snrollment
figures yields a total of ninety-five, however, ten students ware enrolled in twa or
mors classes at the post Art | level and were counted once then amitted from
subsequent dass tallies. Of the eighty-five studenis, 17.5% were identified as

perceptually impaired and 4.2% were identified as special education students.
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Instruments

For this study, two measuring instruments ware administered. They wera
ag follows: (1) a teachar-mads survey (see Appendix) to datarmine student
preference for either two or three dimensional art projects, and (2) the
Hemispheric Mode Indicalor (HM1), published by Excel, Inc., which measuras
degree of brain dominance.

The teacher-mada survey, criterion one for this study, was designed as a
likart scale with the following categories: strongly agree, agree, no diffarence,
disagree, strongly disagree. Twenty statements, which were based on ten
concepts, wera developed to vield information regarding students’ preferences
batween working in two or three-dimensions.

Survey items were modalied after similar test items found in the relatsd-
literature research and focused on visual-perceptual and spatial-perceptual
skills. For exampls, the sufvey item “When | buy a kit that needs 1o be
agzembled, | prefer to try and fit the pleces logether rather than look at the
diagrams,” was constructed to reflect a similar spatial test by Corballist, in
which a subject is asked to physically manipulate flat shapes. Thig survey item
identified a spatial-perceptual skili and indicated a preterence for working in
three-dimengions. Mental rotation tests ware used (o pattern tha survey item
“When | want to draw a box, to show it in corract perspective, it woeuld be sasier
for me to draw from memory than study a real box.” This survay item identified 2
visual-perceptual skifl and indicated a preference for working in two-
dimensions. Three preference categories ware established as follows:

preferenca for two-dimensional projects, preferance for three-dimensional

1 WMichasd C Corbaliis, 176-177.
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projects and little to no preference.

For the purpose of this study, two-dimensional projects were defined as
those involving media worked on a flat surface, including drawing, painting and
graphic design. Three-dimensional projects were defined as those involving
media that rmust be manipulated in space, such as media found in the study of
puppetry, sculpture, crafts and pottery. White most of the survey tems focused
on art activities, several items addressed more general spatial preferences,
such as preferenca for assembling a kit or giving directions. These items were
designed to paralle! tests found in studies on spatial ability, and were included
tc provide insight into content validity through comparison of those answers with
answers on the art-related spatial survey items.

The statements in the survey were designed as pairs in which one
statement presented the two-dimensicnal preference first, the other presented
the three-dimensional preference first. For example, in the statement “When |
have an art project to do for another class, | would rather create a madel than
make & poster,” the preference for the third dimension was stated first. The
parallel statement was “If | were an architect, | would rather be involved with
drawing the blueprints than building the scale model.” This statement, which
mirrored the model building versus drawing format of the first example, listed
the preference for two-dimensionality first.

The ranking iterns: strongly agree, agree. no difference, disagree and
strongly disagree, were assigned the numerical values of five fhrough one,
respectively. The survey was scored using a tally sheet (see Appendix C)
which listed the two-dimensional statements in one column and three-
dimensional statements in gnother column. Individual columns were totalied

yielding two scores. Two-dimensional scores were assigned a negative vaiue,
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threa-dimensional scores were assigned a positive valus. Single scores wers

then calculated by computing the differences in scores for each subject,
resuiting in either a negative number indicating two-dimensional preference or
a positive number indicating three dimensional preference. Scures that
resulted in -1, 0, and +1 velues were placed in the category #the or no
prefarence .

The survey was piloted with 35 students randomly selected from three
specific courses. Twelve students were enrolled in Art [, an introductory course
it which a variety of two and three-dimensional projects were presenied. Eight
students were drawn from Commercial Art/Basic Drawing, a two-dimensional
media course, and fifteen students were surveyed from Crafis/Potiery. a thras-
dimensional media courge. Analysis of the pilotad data for the twenty survey
items showed a reliability of 0.41; however, when twe sets of statements were
eliminated (slaterments 8 and %, and statements 2 and 15), raliability was
determined at 0.55 for the remaining sixteen survey ilems.

A case for content validity was established through careful examination of
the data As both Commaercial Art/Basic Drawing and Crafta/Pottery were
elective courses chosen by students after successful completion of Art |, # was
reasonable to expect that most students at the post Art | leval would have
selecled media specific courses that matched their preference for working in
aither two or three-dimensions. The pilot survey results, presented in Figure |,
incdicatad that most Commercial Ari/Basic Drawing students surveyed preferred
warking in two-dimensions (75%) while most Crafte/Pottery students preferred
working in three-dimensions (88.7%). Art | students were more evenly
distributed in preference, as was expecited. These results indicated that the

survey measured what it was intended to measure.
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Figure | - Dimensional Preference Survey Piliot Results
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The other measuring instrument used in this study was the Hid! which

determined degree of brain dominance. The HM! comprises thirty-two items
arranged in pairs allowing for responses to fall between two opposites. For
example, iterm one asked the respondent to choose between bases decisions
on facts and bases dacisions on feelings. Responses were recorded as: g lof
and somewhat on one side and somewhat and a fot on the other side, for a
total of four possible responses. Results were tallied using the scoring sheet
provided with the HM/ and were reported numerically, on 2 cortinuum scale
from negative numbers, indicating left brain preference; through zero and zero
plus or minus two, indicating whole brain preference; and positive numbers,
indicating right brain preference.

Excel reports that the HM/ has internal consistency refiability of 0.72 and
test-retest reliability of 0.77. Concurrent validity has been establishaed. The HuM/

scores were used as criterion two in this study.
Method

The two instruments for the study were administered over the course of two
days. The survey instrument was given on March 15, 1995 10 each student
enrolied in the classes listed for the sample. Five minutes were aliowed for
instructions explaining the survey; students then had as much time as was
necessary to complete the survey. The HM/ was administered on the Tollowing
day, or, in the case in which a student was absent, the first day he or she
returned. Seven minutes were allotted for instructions for the HMJ. Students
were then given the remainder of the class period to complete the test. After

scoring, students were allowed to review the results of their individual tests and
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received a fact sheet as to the significance of those results.

Heporting the Data

The data were organized into a 3 x 2 crossbreaks design (dimensional
preference x brain hemisphere.} The daia were then analyzed using a chi-
square stafistic to determine whether or not relationships exist between brain
dominance and dimensional preference. To determine the strength of the
association, Cramer's Phi coefficient was computed. Finally, the raw.
uncategorized data for the left and right brain dominant subjects only were
subfected to a Pearson-Product Mément Correlation analysis to further
understand the relationships between hemisphericity and dimensional

preference.



CHAPTER FOUR

RESULTS AND INTERFPRETATIONS

Test of Indapendance

Table | represents the contingency table for the frequency of cegurrence
of brain dominance and spatial dimensionality preference. The chi-sguare
stattstic was significant at the p <.05 level. That ig, brain dominance and spatial

dimensionality preferencs can therefore be considered not independent.

TABLE |

THE CONTINGENCY TARBLE FOR THE FREQUENCY OF OCCURRENCE
OF BRAIN COMINANCE AND SPATIAL DIMENSIONALITY PREFERENCE

{20) { Mo Preterence) {30y
Left Brain 3 1 13
Right Brain 24 16 28
X2 = 6.963°
*pe 05

Strenath of Association

The calculated value for Cramer's Phi coefficient was .29, This number
indicates the degres of assoclation on a scalg from 0 - 1.00.

31



32
Relationships for Degres of Brain Dorinance and Dearee of Spatial

Dimensionalily Preferencg
The correlations between degree of brain dominance and dagree of

spatial dimensionality preference are reported in Table I!. No statistically
significant correlations were found.
TABLE I

CORRELATIONS BETWEEN DEGREE OF BRAIN DOMINANCE AND DEQREE
OF SPATIAL DIMENSIONALITY PREFERENCE

r
Left Brain Dominance and
Two-Dimensional Preference =499
Laft Brain Dominance and
Three-Dimensional Preference -.263
Right Brain Dominance and
Two-Dimansional Preference -.043
Right Brain Dominance and
Three-Limenaional Preference -.079

Interpretations

The significant chi-square and ite corresponding index of strangth was
mast probably due to the ieft brain dominant subjects only. As shown in Figure
Il. 17 {eft-brain dominant subjects were found in the total population of eighity-
five art students, making up approximately 209%of that population, of those 17,
13 or approximately 76% preterrad working it three-dimensions, 3 or

approximately 18% preferred working in two-dimensions and 1 or .06% showed
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FIGURE Il

SCATYERGRAM FOR DEGREE OF BRAIN DOMINANGCE

AND DIMENSIONAL PREFERENCE
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no dimensional preference.

Although the left-brain dominant population was small, the chi-square siafistic
wes a valid measure because, in all cases, expectad values axceeded 1.

Az shown In Table II, the degree to which an individual is right or left
brained does nol correlate significantly with the degree of his or her
preference for spatial dimensionality. Howéver, examination of the data
presented in Table | suggests that left-brain dominant subjects, as a whole,
appear to prefer projects that are three-dimensional, involving manipulative and
tactile skills over projects involving the translation of a three-dimensional reality
inta a flat, two-dimensional image. That is, lefi-brain dorminant subjects prefer
spatially concrete, hands-on experiences in producing art over more abstract
applications as would be found in drawing and painting. whera such subjects
would be required to demonstrate skills involving perspective and shading with
values. .

Further examination of Table | raveals litfle association between right-
brain dominance and dimensicnality preference, thus suggesting that
dimensional preference is not a factor for right-brained subjects when ereating
works ot ant. That is, right-brain dominant subjscts do not, as a whole, appear to
prefer a spacific dimensionality preference. In the current study, 24 or
approximately 35% of the right-brain dominant subjects praterred working in
two-dimensions, 28 or approximately 41% preferred working in three-

dimensions and 16 or approximately 249 had no preference (5eé Figure |1.)




CHAPTER FIVE

SUMMARY AND CONCLUSIONS

Purpose and Problem of the Study

The purposes of this study were to investigate retationships batwean
hemisphericity and student preferencs for spatial-dimansionality in the
production of art and to determine whethar or not cognitive processes are
differant in students who prefer different spatial activities. Specifically, the
prablemn of thia study was to investigate the relationships between students’
preference for two and three-dimensional art projecte and their scores on the

Hemispheric Mode Indicator [HM)) test.

Design and Analysis

The total population of eighty-five art students from & rural, regional New
Jersey high school were included in this study. Al students were enrolled in
pust introductory level art classes.

Soores from the teacher-made survey which determined spatial-
dimensicnality preference served as data for criterion measure ong.
Preferences ware divided into three categories as follows: 1) two-dimensional
preference, 2) three-dimensional preference and 3) little to no prefarence.

Serving as eriterion measure two wera the scores from the Hemispheric

35
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Maode Indieator (HMI), published by Excell, Ing. The AM! was administered 1o

deterrnine, for each subject i the study, hig or her degree of brain dominance,
measured on a continuum scale from left brain through integrated to right brain.
The HMI has internal consistency reliabiiity of 0.72 and test-retest rallability of
077 Concurrent validity has been established.

To interpret tha relationships between degree of hemisphericity and
dimensional preference. data from the criterion measures were organized into a
3 x 2 crossbreaks design (dimensional preference x hemisphere.) A chi-square
analysis was then computed to determine relationships. To determine the
etrength of the association, a Cramer's Phi coefficient was caloulated. The
Pearson r carrsiation was calculated on the raw, uncategorized data from
criterion one (minus the data from the little to no preference category) and data

from criterion measure two.

Results of the Study

A statistical significance of x2— 6.9632 at the p < .05 level was found
between hemisphericity and dimensional preference. The moderate strength in
the association that can be interpreted irom the Cramer’s Phi was most
probably due to the strength of the relationship between left brain dominance
and dimensional preterence. Litle association between right brain dominance
and dimensional preference was found. No statistical significance was found
for correlations between degree of brain dominance and degree of

hemisphericity.
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Conclusinns and Becommandations

Baged on the findings of thia study, brain dominance and spatial
dimensionality preference can be considered not independent. Specifically, a
strong relationship appears to exist between lefl brain dominange and
dimensional preference, leading support to current brain dominance theorigs
that maintain that 1) cognitive thought processes are differant for left and right
brained individuals and 2} that two and three-dimensional skifls are separate
spatial abilities which may, for certain individﬁais, restde in different parts of the
brain.

Germane to the current study', although it appears that right brain dominant
art students show no predominant dimensionality preference, left brain
dominant students do. That is, left brain dominant students appear to prefer to
work on three-dimensional projects rather than two-dimensional projects.
Therefore, it s of particular impaortance for art teachefs to Include opportunities
for students to work with three-dimensional media across all art curricuta, not
just in crafts or seuipture classes.

Furthermare, considering that left brain dominant students may often bs in
the minority in the art room (in this study, only 20% of the total population of art
students were left brainad), providing for three-dimensional experignces and
experimentation may serve to validate the left brained student's preferred
cognitive style. Additionally, the relationship between left brain dominance
(associated with analytical and reagoning skills!) and preference for working in
three-dimensions may help to diminish the bias against crafts, traditionally

viewed by art educators as a less intellectual pursuit. For, as stated in Chapter

TJane E. Cooke and Mikirad Feipt, 10
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|, art teachers often value drawing and painting, abilities associated with visual

perception, aver more tactlle end spatial approaches, which are seen as less
intellectual pursuits.2

| ess than one-third of the right brain dominant subjects were found to
have na dimensionality preference, meaning that they worked equalty
comtortably in two or three-dimensional media. The remainder praferred to
wark in either twa or three-dimensions. again suggesting that the incarporation
of three-dimensional projects would allow more students in experience succesas
and satisfaction when creating works of art.

Finally, the recagnition that spatial-dimansionality skills, as are found in
the study of art, are reflected in both left and right brain cognition may

strengthen tha position ot art in education.

2 viktor Lowentald, 59.
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STUDENT ART SLRVEY
DIRECTIONS: Pleasa read the following statemants and put
& checkmark in the column that most accurately reflects your
feelings gbout each statierment.

1.1 prferin sholoh rather then creete crafts.

2, Itwoid be eesier for me to sorlpt & fage 0wt of clay fran draw
face.

3. When | have en ert prejecttn do for anofiwr ciass, | would raihar create 2 model than
mehe aposier.

4. Whan nianning a sofmposition, il wauld be e asier for me 10 cul oul shepee from papar
and vz them around rether than WoRk out the composition with penod and paper.

6. When | buy & lat that needs to v asembled, | prafern tryto fit the picvestogether
ratharthan ok at the diagrame.

B. | walild rather ke acourse in Crafle and Seulpiurs than acourss
mn Drewing and Paimting.

7.1 sobve pratiemzin extbetier by skelching And drawing rether than
by making madate.

2. When l'wanttn draw a box, to show it in coreet parspective | would be eagier forme
1o draw from memory than sudy arcal box

9. Galar thaary i aagier for me o unteratand when | experiment by mixing peinte rethar
than oking at & polor wheel.

10,1 Liveee en architect, | waud raier e involved with drawtg e blueprints than
building the soale model.

1.1 prefer & Work with two-dimensianal projeete rather than ihree-dmenskonal projests,

12. When | pley with maza gemes, | prefer flal mezes that are solved
by fraging a path with & pendl rether than the Kind in which a Bell hearing is rolied
through & fhre s-dimensionel maze.

13, When | puta 2igsaw puzzle together, | ysually consder the shape
of each pigcs befare | congider the picture on each piege,

14 In my art projects, | fzel that | have A bettar senee of three-dimensional spaca rether
than wn-dimenzianal spaca,

15. lwauid prafer o design jewsiry piecas rather than: aciually
meking the precar.

16. When | examine an object, { prefer to be an observer, jooking atthe obiact cather
than tolsthg it

17. When I am frying to figure out how an ohjaot works, | prefer to
learn by studying the pictures in 2 tnanuel rether fian taking the
chiect epart

18. Whan | nsed to explzin to sarmeone how something warks,
! usually find myself explaining with hand gestures rather than
drawing a diagram.

19. When | examine an abject, | prafer to pick it up and tum it around in my
hands ta experience it frof all angles rather than examing it by looking,

20. Wher | give z perzon strest dirsctions, | usually draw 2 map
rathar than use my hands to show left and nght tuma,
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