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A LITERATURE REVIEW OF BRAIN RESEARCH AND THE INFLUENCE OF
 
ARTS EDUCATION ON EARLY CHILDHOOD BRAIN DEVELOPMENT
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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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ability and to understand the reason for the differences in spatial-temporal and other 

spatial task achievement after musical training. As of the writing of his article, only the 

Kaufman Assessment Battery for Children had been analyzed after 2 years of the 5-year 

study. The tasks that showed an improvement in ability had to do with the processes of 

closure, transformation, abstraction and enhanced motor control (Rauscher, 1999). 

Rauscher suggests that music instruction enhances spatial-temporal abilities in 

children that are five years of age. She also suggests that one year of instruction is 

probably not enough to show long term enhancement and these effects may be limited to 

spatial imagery tasks. She concludes her article by suggesting that music education is 

important for the optimal development of children (Rauscher, 1999). 

In the 2000 Journal ofApplied Developmental Psychology, Terry Bilhartz, Rick 

Bruhn and Judith Olson presented a study that dealt with seventy-one 4- and 5-year olds 

from both high- and low-income families. These children were pre-tested with sub-tests 

of the Stanford Binet. These sub-tests included: Bead Memory, Pattern Analysis, 

Memory for Sentences, Vocabulary, and the Quantitative math test. The children were 

then randomly assigned to a control group, which received no special instruction and an 

experimental group, which received a music program called Kindermusik for the Young 

Child. This weekly instruction was multifaceted and included 75 minutes a week of 

singing, instruments, learning to read and write music, composing, and exploring rhythm 

and movement. After 30 weeks of instruction the two groups were retested with the same 

Stanford-Binet subtests (Deasy, 2000). 

The results of this study showed that the music group outperformed the control 

group on the Bead Memory subtest which measures abstract reasoning skills like 
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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 "compliance 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 playa 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 ofAesthetic 

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 ofAesthetic 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 19th
, 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 



25 

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 ofEarly 

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. 
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