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other discipline’s findings (Jacobson, 1998). Third, policymakers and educators have a

tendency to take implications regarding teacher practice from research to the extreme
(Ellis & Fouts, 1997)).

Teachers and Their Lack of Information

Teachers do not have ample information regarding the latest brain research. One
reason may be the required coursework for teacher education students. Another reason is
that educators view brain research as just another trend. And a third reason is that
researchers feel they are the only ones qualified to interpret the results of studies. All of
these factors may inhibit teachers from gaining access to the research.

Typically; educators are required to take developmental psychology as a part of
their own education in becoming a teacher. It is not common practice for an educator to
be required to take a neuroscience course in the completion of a teaching certificate.
How then can we expect educators to have access to the latest findings on brain research
unless they have sought it out themselves (Jensen, 1998)?

While some teachers may be actively searching for information about the brain,
researchers have found that many educators are weary of the research and consider it just
another trend in education (Sousa, 1998). The skepticism about the latest information
may come from years of new methods and workshops from latest research findings
(Sousa, 1998). While most of what teachers know about the brain has come from
behavioral and cognitive psychology, teachers aren’t sure what to make of the latest
neuroscience data.

Furthermore, the results from neuroscientific studies are such that scientists feel

they should be the ones to interpret these results and that educators are not qualified to



Brain Research

3
interpret of a statistical analysis (Jacobson, 1998). These researchers fear that educators

and policymakers may oversimplify an enigma such as the brain. Bruer (1997) even goes
so far to state that “neuroscience has little to offer teachers in terms of informing
classroom practice” ( p.4).

With teacher education requirements, teacher apathy, and inconclusive statements
about the neuroscience data, it isn’t surprising that teachers do not have enough
information regarding brain research. However, some experts stress that it is essential for
educators to become consumer literate when making sense of neuroscientific data
(Jensen, 1998).

Multiple Disciplines

The discovery of how the brain works has become the goal of many different
disciplines. Cognitive Psychologist, Neuroscientist, Neurobiologist, Neuropsychologists,
and education researchers are among the disciplines conducting research on the brain
(Newberger, 1997). Each uses a different paradigm of research. Psychologists such as
Watson and Skinner have provided insights to the brain based on behavioral observations
(Jensen, 1998).

Recent neuroscience is leading the way into how the brain develops and
functions. Shatz, Chugani, and Greenough are among the numerous Neuroscientists
researching the brain (Begley, 1997). Neuroscience uses PET scans, MRI’s, and NMRI’s

in their research. Using these technologies, neurologists are discovering causes of

diseases such as schizophrenia, Touretts’s syndrome, Parkinson’s and Alzheimer’s

diseases (Jensen, 1998). The field of neuroscience is exploding to the extent that

research conducted two years ago is old news.
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Some researchers argue that the link between the brain and cognition is derived

from cognitive psychology and not neuroscience. Some debate that cognitive psychology
is the only path to follow when linking the brain and education (Bruer, 1997). Experts
state that the link between neuroscience and education is still decades away (Jacobson,
1998). In regard to how the brain shapes behavior some researchers concur that
“knowledge of the neurobiological forces that shape and are shaped by behavioral
development remains primitive” (Jacobson, 1998).

Brandt (1999) states that in understanding how the brain learns we can better
understand human behavior. Yet, educators have become accustomed to scholarly
debates about “recent research findings”. Thus, educators are not sure what to believe
concerning the latest neuroscience. Brandt goes on to say that teachers should be aware
of the research findings in that it will allow a greater understanding of how humans learn
(Brandt, 1999).

So while the objective is the same for the many disciplines, the manner in which
the research is conducted and how results are interpreted vary (Jensen, 1998). There is
dissension between psychology and neuroscience and a greater need for more action
studies (Jensen, 1998).

Policy Makers & Educators Motivated by “Scientific Research”

While policy makers and politicians feel vindicated in making decisions that may
have support from the scientific arena, many scientists feel there is not enough evidence
to make policies based on the research. However, three states initiated child care
programs based upon child care research. In Rhodes Island a program called “Starting

Right” was introduced to increase child-care funding, enlarge preschool programs, extend
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health insurance to child-care givers, and improve related training opportunities

(Jacobson, 1998). The Governor of West Virginia, requested more than $2 million to
improve parent education services, improve standards for preschools, and start more
health and educational programs for families of young children (Jacobson, 1998).
Because of the research concerning the stimulation of the brain by classical music,
Georgia’s Governor wanted funds enabling hospitals to pass out classical music compact
discs to parents of newborns (Jacobson, 1998). These legislative issues were requested
based on “scientific research” (Jacobson, 1998).

Enthusiasts of brain research suggests that the research may be one panacea for all
of education’s woes (Jacobson, 1998). However, scientists state that educators and
policy makers are overly enthusiastic and are making rash decisions not supported by
brain research (Jacobson, 1998). Experts warn educators about the tendency to go
beyond research implications regarding classroom application (Ellis & Fouts, 1997).

Ellis and Fouts state that the latest findings on the development and function of
the brain may have the power to dictate how teachers set up their environment and teach
to the brain (1997). He asserts that teachers have put significant effort into how they set
up the learning environment without understanding the ekperience-dependent system of
the brain. He uses information from Sylwester, a leader in the field of the educational
impacts of brain research. Sylwester states that previously believed theories about how
people learn are incorrect (1995).

In warning educators about their history of taking research to the extreme, Ellis
and Fouts site the left brain and right brain theory as an example. The work of Caine and

Caine developed a brain —based learning theory that they stated was “simple and
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neurologically sound” (Ellis & Fouts, 1997, p.57). Ellis & Fouts warn that this language

tends to give a research based theory more credibility that it may deserve (1997).

Purpose of the Study

Teachers are responsible for a variety of decisions regarding the education of
young children. Brain research can potentially emerge as a strong force in teacher
decision making. The purpose of this study is to determine the knowledge level of
clementary teachers in relation to current brain research and its impact on teacher

practice.

Research Questions

1. What do classroom teachers know about brain research?

2. How does teacher knowledge effect teacher practice?
A. What methods of instruction resulted from brain research perceptions?
B. Is classroom environment set up for a particular reason based on research
perceptions?
Assumption
Teachers interviewed will answer thoughtfully and honestly.
Limitations
The questionnaire is not standardized. The sample is not a random sample. The
teachers are generally a homogeneous group of educators. The setting is a suburban
setting with teachers serving a population of children ranging from middle to upper class
socioeconomic status.

Definition of Terms
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Amygdala. “Located in the middle of the brain, this almond-shaped complex

of related nuclei is a critical processor area for senses. Connected to the
hippocampus, it plays a role in emotionally laden memories. It contains a huge
number of opiate receptor sites implicated in rage, fear, and sexual feelings” (Jensen,
1998, p.115).

Axons. “Long fibers extending from the brain cells (neurons) that carry the
output (an electrical nerve impulse) to other neurons. They can be up to a meter long.
There is just one axon per neuron, but axons can subdivide to connect with many
dendrites” (Jensen, 1998, p.115).

Cerebral Cortex. “A newspaper-sized, Y inch think, outermost layer of the

cerebrum” (Jensen, 1998, p.116).

Corpus callosum. “A white-matter bundle of 200-300 million nerve fibers
that connect the left and right hemispheres. Located in the mid-brain area, it’s about
four inches long” (Jensen, 1998, p.116).

Cortisol. “Corticotrophin is a steroid hormone released by the adrenal cortex
during stress. It binds to a specialized neuronal receptor where regions in the
amygdala and hippocampus are particularly impacted” (Jensen, 1998, p. 116).

Dendrites. “Strandlike fibers emanating from the neuron. Similar to spider
webs or cracks in a wall, they are the receptor sites for axons. Each cell has many
dendrites” (Jensen, 1998, p.116).

Hippocampus. “Found dgep in the temporal lobe, central to the middle of the
brain area. It is crescent shaped and strongly involved in learning and memory

formation” (Jensen, 1998, p.117).
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Hypothalamus. “Located in the bottom center of the middle of the brain area

under the thalamus. Complex thermostat-like structure that influences and regulates
appetite, hormone secretion, digestion, sexuality, circulation, emotions, and sleep”
(Jensen, 1998, P.117).

Limbic System. “Describes a group of connected structures in the mid-brain

area. Which includes the hypothalamus, amygdala, thalamus, fornix, hippocampus,
and cingulate gyrus” (Jensen, 1998, p.117).

Neurons. “One of two types of brain cells. There are about 100 billion of
these. Receives stimulation from its branches, known as dendrites” (Jensen, 1998,
p.117).

Thalamus. “Located deep within the middle of the brain, it is a key sensory
relay station. It’s also part of the body’s reward system formation” (Jensen, 1998,

p.118).
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CHAPTER 1I

REVIEW OF THE LITERATURE

This chapter covers the current literature concerning brain research. The history
behind the development of researching the brain will be covered as well as the
physiological make up of the brain. How the brain actually develops and learns is also
included. All of the information is based on the current literature available.

The History Behind Brain Research

Uncovering the mysteries of the brain is becoming a historical phenomenon.
Vygotsky studied cognitive functioning during the early 1900°s. Broca began his theory
in the 19™ century developing the theory of dominant hemispheres in the brain. This
theory led to the 1981 Nobel Prizewinner, Sperry, who researched the split brain theory
of the 20™ century. Later, Gardner’s multiple intelligence theory created excitement
among educators during the 1990’s (Ellis & Fouts, 1997). Recently, medical advances
have allowed researchers to study multiple areas of neural development. Subjects such as
certain diseases, short and long term memory, sexuality, synaptogenesis, and multiple
intelligence are being examined (Ellis & Fouts, 1997).

Vygotsky

" Vygotsky, the Russian psychologist who studied how children learn and make
sense of their world, is now validated by current research. Vygotsky who lived from
1898-1934, studied cognitive function and language development as well as special
education. Vygotsky conducted his research and concluded his theories without the use

of advanced technology available today. His approach to learning and teaching
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incorporated social context and language as key factors in determining how a child will

learn and make sense of the world (Bodrova & Leong, 1996). In a sense he developed an
experience-dependent model of cognitive development.

Like theorists of today, Vygotsky thought that the environment played a big role
in how much a child learned. He compared learning styles of children from different
societies to make this claim. Furthermore, Vygotsky believed that how a teacher
interacts with children in regard to language had a large impact on how much or in what
way a child learns (Bodrova & Leong, 1996). Vygotsky also held that language is a tool
of the mind that allows children to make sense of information. Today, theories are
confirming what Vygotsky concluded over 70 years ago.

Gardner

Gardner, developmental psychologist and neuropsychologist, is best known for
his theory of multiple intelligence. Gardner questioned the notion that a human has one
single intelligence that can be measured by a standardized test. After a series of studies
Gardner developed the theory of multiple intelligence. Currently eight different types of
intelligence have been identified. His theory suggests that some people are stronger in
certain areas of intelligence. The different categories are the verbal-linguistic, logical-
mathematical, visual-spatial, bodily-kinesthetic, musical-rhythmic, interpersonal,
intrapersonal, and the naturalist (Gardner, 1999).

FromVygotsky to Gardner a long history of experts have opened windows into
how the human mind learns. Efforts from the past are contributing to the results of the
future; however, we now have the technology to advance the understanding of the brain

(Jensen, 1998).
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Technology and Physiology

The mind is a mystery, made up of hemispheres, systems, lobes, and other
scientific terms. Recent technological advances have provided significant information
regarding brain development and the learning process. The following information
identifies the technological tools being used in the research field and the physiological
make-up of the brain.

The Use of Technology

With the help of technology neuroscientists have discovered a wealth of
information on how the brain develops, learns, and malfunctions. While most of the
research conducted on the brain has been performed on animals, we are now capable of
using the human brain to conduct research. Positron emission tomography, or PET scans,
and magnetic resonance imaging, or MRI’s, study the brain’s activity. NMRI, nuclear
magnetic resonance imaging, is 30,000 times faster than MRI and captures images every
50 milliseconds (Jensen, 1998). PET scans and MRI technology provide scientist with a
three dimensional map of the human brain in action.

Physiological Make-up of the Brain

The cerebral cortex is referred to as the “bark™, which deals with higher cognitive
processes. The cortex is from 1.5 to 4.5 millimeters thick and is a likely target when
studying how the brain is effected by instruction. The brain has two hemispheres known
as the right and the left hemispheres. A bundle of nerves connect the two sides. The
largest bundle of nerves is known as the corpus callosum with about 250 million fibers.
The two sides of the brain exchange information with each side to process different types

of information.
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The middle brain contains the hippocampus, thalamus, hypothalamus, and

amygdala, and is sometimes referred to as the “limbic system” (Jensen, 1998). This part
is in charge of processes such as sleep, attention, emotion, hormones, sexuality, smell,
and produces many the chemicals found in the brain. The limbic comprises 20% of the
brain’s total volume. The cerebrum, which makes up 75% of the brain’s total volume,
has no identified purpose. The cerebellum is found at the back lower part of the brain.
This area is responsible for some parts of cognition, posture, balance, and motor
movement. Long term memory has been traced to the cerebellum (Jensen, 1998).

The neocortex is the most evolved part of the cerebral cortex and contains all the
nerve cells it needs from birth. This area of the brain grows most rapidly during the first
ten years of life. However, although the number of cells does not grow, the branches
called dendrites are always changing and growing. These receptive branches of the nerve
cells form the “hardware” for the brain’s intelligence. The more dendrites that form, the
higher the potential for learning. While these dendrites increase with use, they also
decrease when they are not used and reinforced. Thus, the phrase “use it or lose it’
directly applies when discussing the formation of dendrites. In recent experiments at The
Brain Research Institute in UCLA, college educated people were found to have more
dendrites than people with only a high school education (Diamond, 1997).

Making Connections: Genetic Factors and Environmental Factors

Scientists in the past decade have been able to prove theories about how the brain
begins the process of making itself complete and ready to learn. The long debate about
nature verses nurture is no longer the primary question. The new question is, “How can

we make the most of what we know about how the brain works?” Researchers found that
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nature begins the process of wiring the brain with all its neural connections needed to

learn, but experiences strengthen the neural connections. Likewise, the lack of
stimulation decreases and eliminates neurons (Sylwester, 1995).

Neuroscientists, Edelman and Crick, both Noble Prizewinners, believe that we are
born with a capacity to learn based on our genetic makeup. Some argue that this allows
racism, sexism, and elitist views (Sylwester, 1995). The latest research, using rats,
monkeys and even humans, however, disproves this theory. Along with ongoing studies,
new brain imaging technologies have enabled scientists to study how the brain makes
important neural connections or “maps” (Begley, 1997). The following section provides
information regarding stages of the brain’s development, genetic factors, and
environmental factors.

Genetic Factors

A fetus begins the process of neural wiring after the first three weeks of gestation.
Shatz describes how the prenatal brain begins its neural activity. The neural tube forms
as the result of a predetermined gene. Guided by genes, cells multiply at the rate of
250,000 times a minute. A gene nicknamed the “sonic hedgehog”, which encodes a
certain protein, determines the connections of neurons in the spinal cord and the brain
(Nash 1997).

It 1s helpful to recognize the importance of how genes direct the brain’s
development before birth. A recent study by Goodman at Berkeley using embryonic fruit
flies found that the same DNA that is used to build the embryonic brain is the same DNA
that allowed adult fruit flies to learn and store new information. Furthermore, a gene

called the CREB molecule found in the embryonic brain has been linked to the ability to
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promote long term memory throughout life (Nash, 1997). However, changes in the

environment of the womb, such as alcoholism, disease, drug abuse, and malnutrition, can
affect the productivity of these genes (Caregie Corporation, 1994).

Environmental Factors

At birth, the brain produces many more cells than it needs to provide a lifetime of

possible connections, and then eliminates the cells it doesn’t use. The process of wiring

in the brain is made up of cell bodies, dendrites, and axons. Axons emerge from the
remaining neurons as transmission lines to other neurons and cell bodies. The dendrites
are tube-like receiving lines of information. Spin-like features form on the dendrites
making even more connections possible (Sylwester, 1995). Shatz compares this process
to “Waves on the ocean floor”, and “auto-dialing” between cell bodies (Nash, 1997). All
of these connections result from stimulation in the environment.

Stress from the environment, similar to those listed above, along with an unstable
home environment are the most harmful effects on the brain of a developing fetus, infant,
or toddler (Carnegie Corporation, 1994). Studies have shown that children who are
raised in a safe, stimulating, and loving environment are better learners than those
children who are raised in opposite settings. Furthermore, stress on the brain has proven
to interfere with the development of children.

A hormone called cortisol is produced when a child experiences stress. Cortisol
1s produced from the adrenal glands as a result of physical, environmental, or emotional
stress. Extreme levels of coritsol in the hippocampus cause the elimination of brain cells
(Newberger, 1997). Research clearly shows that environment is crucial in stimulating the

brain’s growth and neural connections.
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Another convincing study illustrating the importance of a child’s environment

upon brain development occurred in Los Angeles. A 13-year-old girl was found in her
home strapped naked to her potty-chair. At night she was wrapped in a straight jacked
and placed in a crib. The child had no language, social or apparent cognitive skills. The
father thought his daughter was retarded and felt justified in his treatment (Sylwester,
1995). The child was placed in the home of a researcher from the University of
California at Los Angeles for five years. During the first years the child received love,
attention, and a strict instructional regiment. She progressed in her ability to walk, eat,
talk, and function socially; however, she never reached the same level as her same age
peers. Most language experts felt that it was far too late in her development to overcome
language obstacles. While she did learn to communicate, she had difficulty forming
sentences correctly (Sylwester, 1995). This study may show that when given an
environment full of emotional stability and appropriate stimulation, the brain can
overcome even the most devastating preexisting conditions to some degree. It also
reveals how early environments can delay the growth of children.

Periods for Optimal Growth:

Emotional, Visual, Verbal, Mathematical. and Motor Growth

Research has found that there are critical periods for optimum growth of neurons
and dendrites for specific types of intelligence. It appears that the process of developing
dendrites as a result of a stimulating environment can be found at every age; however,
some say that a child’s most significant growth has been found to occur during the first
ten years of life (Diamond, 1997). Others say that a child’s most significant growth

occurs the between ages of 2 and 11 (Sousa, 1998). Data shows that simply observing
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the environment is not enough and that interacting with the environment is essential if

one is to learn to his/her maximum potential (Diamond, 1997).

While research has shown that there are definite periods in which dendrites are
forming at a rapid rate as a result of environmental factors, growth is not limited to these
periods. Vision is the only area in which development can be prohibited. There appears
to be a specific window of opportunity for the development of vision (Begley,1996).
Other areas certainly benefit from developing at the optimal stages; although, language
skills, motor skills, mathematical and musical skills, and other skills can be regained or
mastered throughout life. Examples of individuals regaining skills can be seen in many
studies concerning stroke victims, brain trauma victims, and people who have suffered
severe selzures.

The Emotional Brain

The brain’s wiring for emotional development is the most critical growth factor
for a child. We know that children who are able to bond to caregivers and parents
become better learners. By two months of age the distress and contentment experienced
by newborns begin to change into more complex feelings such as love, joy, sadness,
envy, pride, and shame. Parents and caregivers must provide the baby’s brain with
signals of love and happy feelings. A safe and stable home along with consistent, loving
childcare will increase an infant’s emotional security (Nash, 1997).

For the child already in school, developing a safe and secure environment while
teaching the child about his/her own emotions leads to better learning and willingness to
take risks (Sousa, 1998). Some researchers and authors such as Goleman suggest that

educators teach about things like reducing stress, self control, waiting for gratification,
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and expressing their feelings appropriately. According to Sousa, emotions in learning are

how a student “feels” about his or her own learning progress (1998).
Vision

Vision begins at around the second month and peaks at around eight-months
(Begley,1996). One study illustrates the opportunity for the development of vision. A
newborn kitten’s eye was sewn shut for the suspected critical period for developing
vision and remained blind after the eye was sewn open. The wiring for vision had
already occurred; thus the adult cat only had vision in the eye that was stimulated
(Begley,1996).

Providing visually stimulating objects in the crib and changing scenarios helps to
increase a brain’s connections for vision. Black and white objects are very appropriate
for the first couple of months before the child begins to focus and recognize different
colors. However, items need not be only black and white (Nash, 1997). Colorful objects
with different textures are also good ways to increase visual stimulation..

Language

The development of language is an ongoing process that continues throughout the
first ten years of life. Researchers have shown, however, that within the first six months
infants cannot discern different vowel sounds in a foreign language but can discern all the
vowel sounds in his native language. This is learned simply by listening to their parents
talk.

Researchers believe that the ability to discern their own vowel sounds begins at

the very basis of cell bodies within the brain. As a child continually hears these sounds,

connections between predetermined cells in the brain become stronger and stronger.
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These connections between a brain’s cell bodies determine even their accent for their

native language once they begin to speak (Education Commission of the States, 1996).

Kuhl states that individuals attempting to learn a foreign language after the age of
ten struggle to master it, because our brain is wired to hear our native sounds. Spanish is
often the easiest second language for English speakers to learn, because they share
similar sounds (Education Commission of the States, 1996).

Newman studies premature babies born at least two months early. These infants
spent their time exposed to bright lights and mechanical sounds surrounding them.
Parents had to speak through the incubators to talk to their infants. Newman found that
infants whose parents visited frequently and talked to them frequently increased their
vocalization by twice as much by the third week. The infants whose parents rarely
visited actually decreased their vocalization by the third week (Education Commission of
the States, 1996).

Before 1960, language was thought to be a process of memorizing sounds and
rules (National Science Foundation, 1991). Now we know that the process of learning
language begins at birth. Language is acquired through meaningful, stimulating
experiences rich in print and language. Children need to be talked to and allowed
opportunities for self-expression through art forms, dramatic play, speaking, reading and
writing.

The toddler years are a language boom as children begin to discover words and
begin forming sentences orally to express themselves. By the end of age eight, a child’s
vocabulary increases to about 20,000 words. When a child’s environment is rich in

language and print he/she will learn 20 words a day, much more than previously thought
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(Bredekamp and Copple, 1997). Thematic units that are rich in language and provide

meaningful and engaging experiences have been round to promote memory growth
(Sylwester, 1995). Talking to children in singsong voices appears to help children learn
to speak as well (Newberger, 1997).

Math, Logic, and Music

Geary states that humans are biologically geared to learn basic mathematical
skills including counting, addition, and subtraction (Education Commission of the States,
1996). The window of opportunity for math and logical brain development is from birth
to four years. This appears to be the time when the brain makes its logical and
mathematical mapping. It is important to play math-counting games with children
(Begley,1996).

The circuits for math dwell in the brain’s cortex. This is very near where the
circuits for music lie (Nash, 1997). Researchers found that children who were given
piano and singing lessons at around age three dramatically improved their spatial
reasoning skills (Begley, 1996). Listening to classical music strengthened the circuits
that are used for mathematics (Begley, 1996). It is thought that the stronger the cortex’s
wiring for spatial reasoning up to age three, the better off the child will be when it comes
time to learn higher order math. By the age of six and seven, children can sort blocks
according to color, size, and shape. By the age of eight, children can solve one step
problems (Bredekamp and Copple, 1997).
Research shows that environments rich in manipulatives, objects to count, sort,

classify and name, strengthens the brain’s wiring for math logic. Classical music has
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been shown to stimulate certain parts of the brain that are connected to math logic as well

(Bredekamp and Copple, 1997).
Movement

The brain also wires itself for movement. Basic motor skills begin at birth while
fine motor abilities begin around age three. Musical fingering can begin at five or six.
Movements like grabbing, sitting, crawling, walking and running are all-important
milestones for children. Parents and caregivers can help a child make the most of the
window of opportunity for the wiring of the brain for movement by allowing an
environment that is safe and allows for exploration and lots of movement (Nash, 1997).

Summary

Recent research concerning the brain is so broad and so complicated, it is difficult
to grasp all of the findings. It is evident that important findings have been discovered, yet
there remains more to uncover. With time and through more action studies the mind may
be better understood in decades to come. The findings may effect parenting styles, early
childhood programs, teaching strategies, disease treatments, special educational issues,

and much more.
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CHAPTER 111

PROCEDURE

This research project is a qualitative study examining the perceived knowledge
level of elementary teachers related to current brain research. This project examines the
perceptions of elementary teachers as they reflect on their use of current brain research in
their day-to-day practice.

SUBJECTS

The subjects are 15 elementary teachers working in a suburban setting serving
children from a middle to upper socioeconomic status. Subjects were chosen based on
the grades they taught. Music teachers, special education teachers, physical education
teachers, and regular education teachers were all part of the subject group. The group
includes two first grade teachers, two second grade teachers, two third grade teachers,
one fourth grade teacher, one fifth grade teacher, one sixth grade teacher, two special
education teachers, two music teachers, one physical education teacher, and one
kindergarten teacher. The subject group, therefore, is not a random sample. The student
population is a mix of Caucasian and minority populations, with the 98% of the students
being Caucasian.

METHOD

Each subject was interviewed privately for approximately 30 minutes. After the
interviewer established a positive rapport with the subjects, the interview proceeded with
the “grand tour” question. The grand tour question was “Tell me what you know about
brain research.” The purpose of the' interview was stated and the subjects were reassured

that there was no right or wrong answer, but that their personal perceptions were of
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importance. Because subject areas taught might impact the understanding of the patterns

that emerge from the data, queries were used to elicit information about subjects taught
by the teachers to understand their philosophies on how their students learn. Teachers
who taught language arts, for example, focused more on how students were ready to learn
to read.

Queries Based on Content

While the content of the interviews was established by the interviewee, many
given statements needed clarification. For example, “students are unable to read as well
as they should” did not provide specific enough information. Clarification about the
meaning of that statement provided for distinction . For example, did the informant mean
reading comprehension, word attack skills, reading fluency, or sight word vocabulary?
Informants’ impressions were restated by the interviewer to ensure understanding of their
Impressions.

While some teachers provided information on how they use current brain research
in their classroom, others needed additional prompting on this subject. If a subject felt he
or she had no real knowledge about how the brain develops, the question about impacting
their classroom was not discussed in detail. However, if teachers did have some
impressions concerning brain research, they provided information on how it impacted
their role as a teacher during discussions. Typically these discussions centered around
their classroom environment and practices. The question “Can you tell me what you do
in your classroom as a result of your impressions about brain research?” was sometimes
used to elicit even more information on this topic. This information also evolved as

teachers discussed how they perceived their students were learning. This method of
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interviewing allows for a broader scope of information than a survey.

The Ethnographic Interview

The interview method was based on the ethnographic interview as described by
Spradley (1979). The ethnographic interview format allows the interviewer to appear
unaware of the subject’s culture, in this case a person’s classroom, experience,
perceptions, and philosophies. The ethnographic interview format has three key elements
that elicit important information while maintaining a positive rapport. Those elements
are explicit purpose, ethnographic explanations and ethnographic questions (Spradley,
1979).

Explicit Purpose. The explicit purpose stage of the interview provides

clarification for the purpose of the interview for the informant. In this project the explicit
purpose was to understand the informant’s perceptions on how the brain develops in early
childhood as it relates to current brain research and how it impacts his/her role as a
teacher. The purpose of the interview was restated several times in order to keep the
subject focused on the reason for the interview.

Ethnographic Explanations. The three ethnographic explanations used were
project explanations, recording explanations, and question explanations. For example,
subjects were informed that they would be taped recorded so that the interviewer would
not need to write throughout the interview. This helped to put subjects at ease since they
understood why the tape recorder was necessary. The subjects were also told that even

after the tape was turned off that notes would be taken in case there was more

information provided.

Question explanations for this project cued subjects that specific questions were
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going to be asked. Following the grand tour question a question explanation was used.

For example, “Let’s talk about your impressions concerning how musical development

might effect the brain of a young child” was a question explanation used to inform the

subject that the topic for following questions would be related to music.

Ethnographic Questions. The third key element of the ethnographic interview format is

ethnographic questions. For this project they are descriptive, structural, and contrast
questions (Spradley, 1979). Descriptive questions ask for descriptive information. For
example subjects were asked, “Could you describe some of the things you may have
heard about regarding recent developments in brain research?”. Structural questions
allows an interviewer to understand how informants may have developed their
perceptions. For example, “Would you say your impressions have evolved as a result of
personal experience, professional journals, workshops, required coursework or something
else?” is a structural question that was asked.

Lastly, contrast questions were used repeatedly during the interviews. Examples
of contrast questions used are, “How do you think environment compares to the genetic
make up of a child when thinking about how the brain develops?” and “Why do you think
some children can read and other children cannot read as well?”.

Because each teacher has his or her own personal experience and background, the
interviews varied in the type of information provided, however, the purpose and method
remained consistent. Spradley’s model of interviewing allowed for a broad arena of

information from each interviewed subject.




