i

STATEMENT BY AUTHOR

Brief quotations from the research paper are allowable without special permission,
provided accurate acknowledgement of the source is indicated. Requests for permission
to use extended quotations or reproduce the manuscript in whole or in part may be
granted by the Department of Physics or the Dean, School of Graduate Studies when the
proposed purpose is in the interest of scholarship. In all other instances, however,
permission must be obtained from the author.

%

Signed: - X

APPROVAL BY RESEARCH PAPER ADVISOR

THIS RESEARCH PAPER HAS BEEN APPROVED ON THE DATE SHOWN
BELOW: e

20 2/i2/
L) - (2/12 [oq
(ﬁDyfohn Truedson, Date / [
ommittee Chair

Associate Professor of Physics

Lol flobse 2/br/ey

Dean, School of lGraduate Studies Date




111

A LITERATURE REVIEW OF BRAIN RESEARCH AND THE INFLUENCE OF
ARTS EDUCATION ON EARLY CHILDHOOD BRAIN DEVELOPMENT

Dee A. Furfaro

Brain research is commonly used as a tool for developing sound teaching strategies and
building effective curriculums. Arts education contains areas of curriculum that are often
scrutinized as being extra expenses in a decreasing school budget. This research paper
examines what is known about early childhood brain development and reviews scientific
studies that measure the influence of the Arts Education areas of dance, theater, visual

arts and music on that development. Current research will help the reader make informed
decisions when developing and improving curriculum.
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imagery, sequencing and visual memory but had no significant differences in the other
tests. The researchers also found what they termed “cor’npliance variables” as they
observed the correlation between the levels of participation in the music program and the
outcomes on the Stanford-Binet intelligence scale (Deasy, 2000, p. 105).

The Neurological Research of 1999 documented a study done by Amy Graziano,
Matthew Peterson and Gordon Shaw on one hundred and thirty six inner-city second
graders, most of which were trained to play a spatial-temporal math video game. This
game was designed to aid in the understanding of fractions and ratios by manipulating
shapes. The game required no reading and was presented through computer animation
(Deasy, 2000).

The children were split into six groups. The control group was given no special
training and further groups were given one month, two months and three months of the
video game training. The fifth and sixth groups were given the video game training for
one hour, twice a week for 61 sessions. In addition to the video game training, the fifth
group was given piano keyboard instruction and the sixth group was given English
language training on a computer. The piano and English language lessons were given as
one-hour lessons, three times a week for a total of 42 lessons (Deasy, 2000).

The students were pre- and post-tested with the Spatial-Temporal Video Game
Evaluation Program, which tested the same types of problems that were used during the
video game training. The results showed a positive association between length of
training and level of improvement. They also showed that on the final evaluation the
piano trained group scored 15% higher on than the English language trained group

(Deasy, 2000).
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Lois Hetland presented a meta-analysis in the fall, 2000 Journal of Aesthetic
Education that consisted of fifteen studies done on subjects from ages 3 to 15. Each of
the studies were selected because they were reported in English, they had one or more
control groups, the subjects were given active instruction in making either vocal or
instrumental music, the studies had outcomes to measure spatial visualization or mental
rotation, and the studies had sufficient statistics. The studies varied in their duration,
from four weeks to two years. They also varied in sample sizes, from 12 to 219 subjects
(Deasy, 2000).

The first meta-analysis found a consistent effect of improvements in spatial
temporal reasoning due to active music instruction. The second meta-analysis found a
small but not significant effect of music making on general intelligence as measured by
the Raven’s Standard Progressive Matrices. The third meta-analysis examined tests that
measured a causal effect between music making and spatial recognition, spatial memory,
and spatial visualization. The overall results of the analysis found that individual music
lessons were more effective at increasing spatial reasoning than group lessons. They also
found that the actual study of musical notation was found to be more effective at
increasing spatial reasoning than music instruction without notation (Deasy, 2000).

Another meta-analysis, by Lois Hetland, was also presented in the same
publication of The Journal of Aesthetic Education. This set of studies dealt with the
“Mozart effect” and added further confirmation to the hypothesis that music listening
appears to enhance spatial-temporal reasoning skills. This phenomenon is often used as
evidence to prove the influence of music on brain functions, unconscious priming of the

brain and learning transfer (Deasy, 2000).
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There is also brain research that has been done on how the brain responds to
music. Many areas of the brain are influenced and the interplay of the connections is
complex. There is no specialized “center” for music in the brain. Mental response to
music involves both a perceptual and emotional component and is so adaptable that it can
change the way it adapts to musical inputs (Weinberger, 2004).

Some studies of young children point to early experience with music as a
facilitator of the development of brain responses. In 2004, Antoine Shahin, Larry
Roberts, and Laurel Trainor did a study of four- and five-year-old children at McMaster
University in Ontario. The study showed enhanced brain auditory activity in children
responding to piano, violin and pure tones, when the children have had increased
exposure to music in their homes (Weinberger, 2004).

South African researchers state that play and music are important to a child’s
mental growth and intellectual development. They have found that from two to six years
of age, a child’s frontal lobes are growing the fastest and they believe that concentration
games can enhance this development. Swanepoel has done research that shows
children’s memory during concentration games improving by 26% when baroque music
is played. This research found increased alpha rhythms stimulating both the right and left
hemispheres of the brain (Linde, 1999).

Other brain studies show musicians have differences in the physical makeup of
their brains, exhibiting hyper-development in certain areas. Peter Schneider, from the
University of Heidelberg in Germany, measured the volume of musicians’ auditory
cortex as 130 percent larger than non-musicians. This percentage of increase was linked

to the level of musical training. Another difference is the anterior corpus callosum,
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which interconnects the two motor areas. It is larger in musicians and the extent of this
increase seems to be related to how early in life music lessons began. Other studies
suggest that the motor cortex and the cerebellum is greater in musicians (Weinberger,
2004).

What are the Controversies Involving Brain Research?

Schools are in the public eye and public opinion is often important to the survival
of educational practices. These practices need to show that they work and are worth the
school’s limited budget. Popular press publications are sometimes used to promote or
prune educational practices.

Newsweek magazine is an example of a popular publication that has featured
educational issues. The cover story of their February 19™, 1996 issue was titled “Why do
schools flunk biology?” and discussed the need to improve education by making changes
based on education research and brain science. Among many of the studies mentioned,
one of the studies they briefly wrote about had the University of California, Irvine’s
physicist Gordon Shaw talking about early music training enhancing a child’s reasoning
skills. The article states that music trains the brain for higher forms of thinking and later
this skill translates to engineering and complex math skills. Problems arise when studies
like these are translated and publicized to make an educational statement that can be
acted on by well intentioned but ill-informed individuals (Hancock, 1996).

The fall 1999 edition of Childhood Education contained an article that looked at
potential disadvantages and advantages of brain development research when developing
early childhood education practices. The writers were concerned about the leap taken

when scientific studies are interpreted to impact or promote educational practices. They
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saw promise in using brain research because it further corroborates naturalistic studies
about the importance of early childhood education. They also appreciated gaining new
insight into neurological development that could create opportunities for enhancing
children’s experiences and development. But they saw peril when policies were shaped
for a quick educational fix and worried about premature interpretation and misapplication
of emerging scientific research (Puckett, Marshall & Davis, 1999).

Loraine Corrie, in the June 2000 issue of The Australian Journal of Early
Childhood took a critical look at neuroscience and its implications on educational
practices for young children. She stated it is too soon to apply neuroscience to
educational practice because many findings are exploratory and not conclusive. She
found problems with generalizing findings from studies that had as few as four children
(Corrie, 2000).

Corrie also had concerns with the transfer of data involving animal brain research
rather than human brain research. Ethical concerns have prevented neuroscientists from
doing invasive studies on humans. Animal studies are often substituted for this research
and she questions basing educational practices on research that does not specify their
subjects or uses subjects such as rats or flies. She believed that the less invasive forms of
neuroscience, like the use of MRI and PET are still in their infancy and should not be
seen as conclusive (Corrie, 2000).

Corrie questions the whole focus of educational research and what constitutes
enriched or sterile environments for a developing child. She states that a complex
environment is more important than any specific enrichment. She worries that educators

are inferring their own racism, classism and sexism into practices that they think is
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enriching. Meanwhile they may delete practices that are just as complex but not as
understandable to the educators. She writes that these theories are proven with
educational pseudo-science (Corrie, 2000).

The winter 2000 issue of Childhood Education contains another article that is
critical of brain-based products and approaches. Sara McCormick Davis writes that
behavioral psychology and neurological sciences are not connected in any studies and
develop their theories separately. Any connections between physiological brain function
and educational practice have not been proven in any studies. Even though most
cognitive scientists and neuroscientists believe that some day we will have information
about brain function that will affect classroom practice, we do not at this time (Davis,
2000)

Davis worries that popular magazines, educational journals and other media are
often enthusiastic about brain research. They tend to only tack on or bury warnings about
interpretation of studies within the articles. Davis warns that we need to step back and
critically question educational practices and products based on brain research that may

have incomplete information (Davis, 2000).
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Chapter 3: Conclusion

This paper’s purpose is to further understanding of young children’s brain
development and how arts education can influence this development. The paper began
with a basic synopsis of the biological development in the brain as a child grows from
conception through the early childhood. It focused on the development of brain nerve
cells because those cells and their connections are thought to be the foundation of a
child’s ability to learn.

The next section of the paper described the types of research that is being done on
brain development. The type of research depends on the focus of the researchers.
Psychologists or behavior scientists look at cognition development. Neuroscientists look
at the biological development of the brain. Neuropsychologists measure the behavioral
expression of brain functioning. Neuroscience technologies were briefly explained.

Arts education areas were broken into five sections: dance, drama, multi-arts,
visual arts and music. Each art education area was described along with the basic skills
and educational development that they address. Specific activities were listed as done in
an early childhood setting.

The main body of this paper presented a review of scientific studies researching
young children’s cognitive or brain development. Studies for each of the arts areas of
dance, drama, visual arts and music were presented separately. The dance education
studies showed a small positive correlation between the teaching of dance and reading
growth. The drama education studies showed a strong correlation between drama
education and increased cognitive and social growth. The visual arts education studies

showed marginal support for the hypothesis of a positive relationship between visual arts
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instruction and reading improvement. The music education studies showed multiple
examples of the strong correlation between music education and spatial-temporal
intellectual development.

The final section of this paper presented some of the possibilities and
controversies in using brain research to justify or change educational practices. There is
a problem with using a finite amount of studies to set educational agendas. Studies are
limited in scope so they can be specific, clear and scientific. Taking that specific
information and using it to construct educational practices may be jumping the gun.
There needs to be more research, more connection between types of research, more
critical analysis of research and more awareness of educational bias before brain research
can be as exacting as it needs to be. The potential for future research aiding educational
practices seems promising but at this time the research is in its infancy and needs more

time to be substantiated.



29

Bibliography
Begley, S. (1996, February 19). Your child’s brain. Newsweek, 127(8), 55-61.
Bettelheim, B. & Zelan, K. (1982). On learning to read. New York: Vintage Books.

Bilhartz, T. D., Bruhn, R. A., & Olson, J. E. (2000). The effect of early music training on

child cognitive development. Journal of Applied Developmental Psychology,
20(4), 615-636.

Bilhartz, T. D., Bruhn, R. A., & Olson, J. E. (2000). The effect of early music training on
child cognitive development. In R. Deasy (Ed.), Critical links: Learning in the
arts and student academic and social development (pp. 104-105). Washington,
DC: Arts Education Partnership.

Block, C. C. (1997). Teaching language arts: Expanding thinking through student-
centered instruction. Needham, MA: Allyn and Bacon.

Bruer, J. T. (1999, December). N.E.U.R.A.L. connections: Some you use, some you lose.
Phi Delta Kappan, 81(4), 264-277.

Burger, K., & Winner, E. (2000, Fall). Instruction in visual art: Can it help children learn
to read? Journal of Aesthetic Education, 34(3-4), 277-293.

Burger, K., & Winner, E. (2000). Instruction in visual art: Can it help children learn to
read? In R. Deasy (Ed.), Critical links: Learning in the arts and student academic
and social development (pp. 138-140). Washington, DC: Arts Education
Partnership.

Carey, J. (Ed.). (2003). Brain facts. The Society for Neuroscience (Online). Retrieved
June 20, 2003, from www.sfn.org/baw/pdf/brainfacts.pdf

Carey, J. (Ed.) (2003). Brain facts. The Society for Neuroscience. (Online). Update
available: http://www.sfn.org

Christie, J. F. (1990). Dramatic play: A context for meaningful development. The
Reading Teacher, 43, 542-545.

Corrie, L. (2000, June). Neuroscience and early childhood? A dangerous liaison.
Australian Journal of Early Childhood. 25(2), 34.

Danielson, K. E., & Dauer, S. C. (1990). Celebrate poetry through creative dramatics.
Reading Horizons, 31, 138-147.

Davis, S. M. (2000, Winter). Look before you leap: Concerns about “brain based”
products and approaches. Childhood Education, 77(2), 100-101.



30

Deasy, R. J. (Ed.). (2002). Critical links: Learning in the arts and student academic and
social development. Washington, DC: Arts Education Partnership.

Edmiston, B., Encisco, P., & King, M. L. (1987). Empowering readers and writers
through dramatics: Narrative theater. Language Arts, 64, 219-228.

Edwards, L. C. (1997). The creative arts: A process approach for teachers and children.
Upper Saddle River, NJ: Simon and Schuster.

Froese, V. (1996). Whole-language: Practice and theory (2nd ed.). Needham, MA: Allan
and Bacon.

Furman, L. (2000, Spring). In support of drama in early childhood education, again.
Early Childhood Education, 27(3), 173-178.

Graziano, A. B., Peterson, M., & Shaw, G. (1999). Enhanced learning of proportional
math through music training and spatial-temporal training. Neurological
Research, 21, 139-152.

Graziano, A. B., Peterson, M., & Shaw, G. (1999). Enhanced learning of proportional
math through music training and spatial-temporal training. In R. Deasy (Ed.),
Critical links: Learning in the arts and student academic and social development
(pp. 110-111). Washington, DC: Arts Education Partnership.

Hancock, L. (1996, Feb. 19). Why do schools flunk biology? Newsweek. 127(8), 58-61.

Harp, B. (1988). When the principal asks: “Is all that drama taking valuable time away
from reading?” The Reading Teacher, 42, 938-940.

Heinig, R. B. (1993). Creative dramatics for the classroom teacher (4"' ed.). Englewood
Cliffs, NJ: Simon and Schuster.

Hetland, L. (2000, Fall). Listening to music enhances spatial-temporal reasoning:
evidence for the “Mozart effect”. The Journal of Aesthetic Education, 34(3-4),
105-148.

Hetland, L. (2000). Listening to music enhances spatial-temporal reasoning: evidence for
the “Mozart effect”. In R. Deasy (Ed.), Critical links: Learning in the arts and
student academic and social development (pp.116-117). Washington, DC: Arts
Education Partnership.

Hetland, L. (2000, Fall). Learning to make music enhances spatial reasoning. The Journal
of Aesthetic Education, 34(3-4), 179-238.



31

Hetland, L. (2000). Learning to make music enhances spatial reasoning. In R. Deasy
(Ed.), Critical links: Learning in the arts and student academic and social
development (pp.114-115). Washington, DC: Arts Education Partnership.

Howard, P. J. (2000). Owners manual to the brain: Everyday applications from mind
based research (pp. 51-55). Charlette, NC: Bard.

Jalongo, M. R. (2003, Summer). The child’s right to creative thought and expression.
Childhood Education, 79(4), 218-229.

Jensen, E. (1998). Teaching with the brain in mind (p. 32). Alexandria, VA: Association
for Supervision and Curriculum Development.

Jensen, E. (2001). Arts with the brain in mind (p. 71). Alexandria, VA: Association for
Supervision and Curriculum Development.

Johnson, A.P. (1998, Fall). How to use creative dramatics in the classroom. Childhood
Education, 75(1), 2-6.

Keinanen, M., Hetland, L., & Winner, E. (2000, Fall). Teaching cognitive skill through
dance: Evidence for near but not far transfer. Journal of Aesthetic Education,
34(3-4), 295-306.

Keinanen, M., Hetland, L., & Winner, E. (2000). Teaching cognitive skill through dance:
Evidence for near but not far transfer. In R. Deasy (Ed.), Critical links: Learning
in the arts and student academic and social development (pp. 2-3). Washington,
DC: Arts Education Partnership.

Kelner, L. B. (1993). The creative classroom: A guide for using creative dramatics in the
classroom, pre K-6. Portsmouth, NH: Heinemann.

Labbo, L. D. (1998). Social studies “play” in kindergarten. Social Studies and the Young
Learner, 10(4), 18-20.

Leng, X., & Shaw, G. L. (1991). Toward a neural theory of higher brain function using
music as a window. Concepts in Neuroscience, 2, 229-258.

Linde, C. (1999, Summer). The relationship between play and music in early childhood.
Education, 119(4), 610.

Lindsey, G. (1999, Winter). Brain research and implications for early childhood
education. Childhood Education. 75(2), 97-100.

Lorimier, S., Doyle A., & Tessler, O. (1995). Social coordination during pretend play:
Comparisons with nonpretend play and effects on expressive content. Merrill-
Palmer Quarterly, 7, 245-262. '



32

Malamat, B. L., (2004, June 28-9). Keynote Address. Presented at Fields of Mind
Conference at University of Saint Thomas, ST. Paul, MN.

Mentzer, M. C., & Boswell, B.B. (1995). Effects of a movement poetry program on
creativity of children with behavioral disorders. Impulse, 3, 183-199.

Mentzer, M. C., & Boswell, B. B. (1995). Effects of a movement poetry program on
creativity of children with behavioral disorders. In R. Deasy (Ed.), Critical links:
Learning in the arts and student academic and social development (pp. 6-7).
Washington, DC: Arts Education Partnership.

Millar, G. M., & Mason, G. E. (1983). Dramatic improvisation: Risk-free role playing for
improving reading performance. The Reading Teacher, 37, 128-131.

Moore, B. H., & Caldwell, H. (1990). The art of planning: Drama as rehearsed for writing
in the primary grades. Youth Theater Journal, 4(3), 13-20.

Nash, N. M. (1997). Fertile minds. Time, 149(5), 48-56.

Pinciotti, P. (1993). Creative dramatics and young children: The dramatic learning
connection. Arts Education Policy Review, 94(6), 24-28.

Puckett, M., Marshall, C. S., & Davis, R. (1999, Fall). Examining the emergence of brain
development research. Childhood Education, 76(1), 8.

Rauscher, F. H. (1999, Fall). Music exposure and the development of spatial intelligence
in children. Bulletin of the Council for Research in Music Education, 142, 35-47.

Rauscher, F. H., & LeMieux, M. (1999, Fall). Enhancing abstract reasoning in head start
children. Unpublished raw data from Rauscher’s Bulletin of the Council for
Research in Music Education, 142, 35-47.

Rauscher, F. H., Shaw, G. L., Levine, L. J., Wright, E. L., Dennis, W. R., & Newcomb,
R. L. (1997, February). Music training causes long-term enhancement of
preschool children’s spatial-temporal reasoning. Neurological Research, 19(1), 1-
8.

Rauscher, F. H., Shaw, G. L., Levine, L. J., Wright, E. L., Dennis, W. R., & Newcomb,
R. L. (1997). Music training causes long-term enhancement of preschool
children’s spatial-temporal reasoning. In R. Deasy (Ed.), Critical links: Learning
in the arts and student academic and social development (pp.124-125).
Washington, DC: Arts Education Partnership.

Rauscher, F. H., & Zupan, M. A. (2000). Classroom keyboard instruction improves
kindergarten children’s spatial-temporal performance: A field experiment. Early
Childhood Research Quarterly, 15(2), 215-228.



33

Rauscher, F. H., & Zupan, M. A. (2000). Classroom keyboard instruction improves
kindergarten children’s spatial-temporal performance: A field experiment. In R.
Deasy (Ed.), Critical links: Learning in the arts and student academic and social
development (pp. 126-127). Washington, DC: Arts Education Partnership.

Rose, D. (1999). The impact of whirlwind’s basic reading through dance program on first
grade students’ basic reading skills: Study II. In R. Deasy (Ed.), Critical links:
Learning in the arts and student academic and social development (pp. 10-11).
Washington, DC: Arts Education Partnership.

Rose, D. (1999). The impact of whirlwind’s basic reading through dance program on first
grade students’ basic reading skills: Study II. Unpublished evaluation study
presented to 3-D Group in Berkely, California.

Scheible, A. B. (2002). Embryological development of the human brain. New Horizons
for Learning (Online). Retrieved June 20, 2003, from http://www.newhorizons.

org/neuro/scheibel.htm

Scheible, A. B. (2002). Embryological development of the human brain. New Horizons
for Learning (Online). Available: http://www.newhorizons.org

Simmons, T. & Sheehan, R. (1997). Brain research manifests importance of first years.
The News & Observer (Online). Available: http://www.nando.net/nao/2little2late/

stories/dayl-main.html

Sousa, D. A. (2001). How the brain learns: A classroom teacher’s guide (pp. 217-218).
Thousand Oaks, CA: Corwin Press, Inc.

Verriour, P. (1990). Storying and storytelling in drama. Language Arts, 67, 144-149.
Weinberger, N. M. (2004). Music and the brain. Scientific American, 291(5), 88-95.

Wolfe, P. (2001). Brain matters: Translating research into classroom practice.
Alexandria, VA: Association for Supervision and Curriculum Development.

Wolf, S. A. (1993). What’s in a name? Labels and literacy in readers theater. The
Reading Teacher, 46, 540-545.

Yaffee, S. H. (1989). Drama as a teaching tool. Educational Leadership, 46, 29-32.






