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Brain-
Based
Learning:

Fact or Fiction?

cinated by the brain and have

logical and physiological

everyday work

inety percent of all neurosci- deals Willl tne point it does not ‘prove’ that a particular

entists who have ever lived strategy will increase student under-

are alive today.' As a result, i standing. That is not currently the pur-
we have learned more in the nnvs‘“' a,nll pose of neuroscience research. Its pur-
past several decades than nsvcnn‘ogll pose is to learn how the brain functions.
from all previous brain re- .. .We need to critically read and ana-

search throughout the history de"eianmen‘ o' lyze the research in order to separate
of the world. Humans are fs- {1 @ nrain' @fu-  the wheatfrom the chaff. If educators

do not develop a functional understand-

developed all sorts of psycho- cmﬂf s nﬂﬂd u' ing of the brain and its processes, we

will be vulnerable to pseudoscientific

means to examine and test it. unne'SIan “'e fads, inappropriate generalizations, and

Almost daily, articles in the use and “'e dubious programs.”

popular media and on television de-

scribe with breathless hyperbole some ~ TTNESUSE@ Of BI@IM  using Brain Research Intelligently

new and revolutionary “finding” based s Based on her 35 years of research
on brain research. msearcn in on the brain, neuroanatomist Marian
The challenge for teachers and prin- au"caﬁon. Diamond presents a compelling argu-

cipals is to discover how this research
can be intelligently applied to teaching
and learning. Because their everyday work deals with the
physical and psychological development of the brain, ed-
ucators need to understand the use and the misuse of
brain research in education.

“Researchers. . .caution educators to resist the temp-
tation to adopt policies on the basis of a single study or to
use neuroscience as a promotional tool for a pet pro-
gram. . . .Brain research does not—and may never—tell
us specifically what we should do in a classroom. At this
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ment for legitimate connections between
brain research and education in her
book, Magic Trees of the Mind: How to Nurture Your
Child’s Intelligence, Creativity, and Healthy Emotions
From Birth Through Adolescence.’ With co-author Janet
Hopson, Diamond describes the development and func-
tion of the brain in humans and in animals.

Diamond’s study included a comparison of rats in dif-
ferent environments. First, she placed rodents in an en-
riched environment—a large cage with lots of toys, other
rats to play with, and mazes to work through. Then she
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put some rats in an impoverished
environment—alone in a small
cage with little or nothing to play
with. The enriched rats’ brains
developed a thicker cortex with
cell bodies farther apart than in
the impoverished rats’ brains.
This thickened cortex resulted
from the development of more
dendritic branches or connec-
tions between the neurons, or
nerve cells.*
Ralph Holloway found that
neurons sent out more dendritic
branches in response to environ-
mental stimulation, and that this
branching, at least in part, caused
the cortex to grow thicker.* A
thicker cortex and more dendritic
branches meant a smarter ani-
malt
Does this research prove any-
thing other than how to produce
a smarter rat? Can we apply ani-
mal research on brain enrich-
ment to humans? Neuroscientist
Bob Jacobs says that we can. His
autopsy studies revealed that the
brains of graduate students had
more than three-fifths as many
neuronic connections as the
brains of high school dropouts;
and graduate students who were
involved in more challenging ac-
tivities had at least 25 percent
greater overall “brain growth”
than the control group.’
Amnold Schreibel, a brain re-
searcher at University of Califor-
nia-Los Angeles, is convinced that
the human brain responds to
stimulation. His studies showed
“a correlation between dendritic
complexity and the length and
levels of education and of voca-
tion in life,” which indicated that
enhancing environmental stimulation and challenge will increase the
branching of the dendrites and the thickness of the human cortex.*
Challenging sensory stimulation has been compared to a “brain
nutrient.” Experience determines which synapses are shed—and
more important—which are retained. This forms the “wiring dia-
gram” upon which subsequent development builds.”

Enrichment

At birth, human brains have all the neurons they will ever have. In
fact, some pruning of neurons occurs even before birth. Because of
this, and the fact that neurons inevitably dwindle and die during one’s

lifespan, early researchers viewed the brain as static and unchange-
able. They assumed that intelligence was fixed and thinking capacity
inevitably deteriorated with age.

ew research has revealed the exciting finding that the
brain, with its complex architecture and limitless po-
tential, is a highly plastic, constantly changing entity
that is powerfully shaped by our experiences in child-
hood and throughout life. The brain’s outer layer can
grow if 2 person or animal lives in stimulating surroundings, while the
zone can shrink if the environment is dull or unchanging."

Journal of Adventist Education  December 2080/January 2001 5




Challenging sensory
stimulation has heen
compared to a “brain
nutrient.”

573

response to experiential input. Just as the
muscles grow smaller and weaker with dis-
use, the dentritic trees will shrivel and the
cortex grow thinner with lack of mental ac-
tivity.

What does this mean for education?
Clearly, if an enriched environment con-
tributes to the growth of the cortex and den-
dritic connections, then teachers should sup-

Key Factors That Influence Brain Development and
Academic Achievement

&

Challenge and the Arts

Feedhack

Diamond says that while humans may be
unable to grow more neurons, they have an
almost unlimited capacity to make connec-
tions between the ones they already have.
Even after adolescence, the dendrites “retain
their ability to grow and branch, and it is this
lifetime growing potential that enables us to
continue learning and adapting.”” Underused
synapses will go on disappearing, even after
the major pruning years are over at ages 16
to 18. “But as long as new ideas, sensations,
and experiences continue to stimulate the
brain, the growth and loss of connections is
at least a zero-sum game. At best, lifelong en-
richment will promote continued branching
and growth of dendrites and with that, contin-
ual thickening of the cerebral cortex.”"

The cortex can expand and contract in

ply an enriched environment. According to
Diamond, an enriched environment includes
stimulation, repetition, novelty, and feed-
back."

ducators can find numerous ways
to challenge students' thinking
processes by incorporating activi-
ties that involve problem solving,
critical thinking, the arts, and
working in cooperative and multi-age groups.
They should also make the classroom a
friendly and visually interesting place. Opti-
mal learning occurs in a4 non-threatening yet
stimulating atmosphere where students are
helped to connect new learning with previous
information and personal experience. Small
groups can provide the emotionally safe cli-
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mate that fosters learning and feedback.

Other Findings of Brain Research

To summarize, what do we know for sure
about the brain and education? Pat Wolfe and
Ron Brandt list four things:"

1. Although all the neurons a person will
ever have are present at birth, nevertheless,
the brain changes as it interacts with the envi-
ronment.

2. 1Q is not fixed at birth. Craig Ramey's
research on an “intervention program for im-
poverished children” showed that 1Q could
be raised by offering an enriched environ-
ment.

3. Certain abilities, such as language, are
more easily acquired during “windows of op-
portunity.”

4. “Learning is strongly influenced by
emotion.”

Other researchers stress the connection
hetween the physical body and brain function.
Students are not just brains floating around
four feet above the ground. They are whole
people whose physical, emotional, and spiri-
tual lives affect their mental capacity and will-
ingness to learn, Teaching is most productive
when it incorporates techniques and prac-
tices that are consistent with the wholistic na-
ture of human beings.

When educators understand the effects of
emotion and physical health on learning, they
will be able to use the principles of brain re-
search to design more effective instruction."
They can do this by

= eliminating threat and stress,

e incorporating research about interac-
tion between the mind and body as they plan
the daily schedule—having students regularly
drink water, take breaks, and engage in exer-
cise;

» making sure that the classroom is com-
fortable and well lighted;

e alternating intensive work with time for
processing and review;

» scheduling subjects based on students’
attentional states; and

= teaching students (and parents!) about
the principles of health and child develop-
ment.

Administrators, too, should understand
these principles and use them as they plan the
school schedule and establish expectations
for teachers and students.

Cautions
Because brain research is so exciting and
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suggests so many possibilities, the popular
media and even some educators have made
unsupported claims about activities that will
increase intelligence. The unfortunate result
is a discrediting of legitimate applications of
brain research to learning.

ne of the most articulate
calls for caution comes from
John Bruer, who says that his
“assessment of recent arti-
cles about brain research is
that well-founded educational applications of
brain science may come eventually, but right
now, brain science has little to offer educa-

N
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’ W . v
tion practice or policy.""” He warns against : ) Je" 1‘."( i:" ; ’

Y
&)

ata

the following errors in the use of brain re-

search: _ At Birth 6 Years Old 14 Years Old
1. Inappropriate applications. On the

basis of their reading about the early develop-

ment of synapses in the brain, some parents Dendr ites

have tried to pressure young children to Synaptic Density in the Human Brain
learn. Bruer argues that while the brain does

grow rapidly during the first three years,

there is no evidence that early synaptic activity

in the brain results in long-term synaptic den-

S"Y-“

2. Simplistic or inaccurate assump- How Enrichment Changes the Structure of
tions about the parts of the brain and .
learning styles. According to Bruer, one of Brain Ce"S

the most irrationally applied notions is the
right-brain/left-brain argument. People who
believe in brain laterality think the right-brain ~ S
is the emotional, sensitive, artistic side, and lmpover lS_hed
that the left-brain is the logical, intellectual, :
mathematical side. “The fundamental prob- Neuron
lem with the right-brain versus left-brain
claims that one finds in the education litera-
ture is that they rely on our intuitions and fotk
theories about the brain. . . .[which] are too
crude and imprecise to have any scientific,
predictive, or instructional value. What mod-
ern brain science is telling us—and what
brain-based educators fail to appreciate—is
that it makes no scientific sense to map gross,
unanalyzed behaviors and skills—reading,
arithmetic, spatial reasoning—onto one
brain hemisphere or another.”*

3. Unsupported cross-species applica-
tions. Just because juvenile rats run a maze
more quickly or grow more dendritic con-

: N o /- .
nections after a particular type of enrichment : ‘ e Enriched
activity, this does not necessarily mean that a o /
similar activity will make all or even some ‘ Neuron
children smarter. ~

4. Limiting or inappropriately schedul-
ing various types of instruction due to in-
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New research has re-
vealed...that the brain,
with its complex archi-
tecture and limitless
potential, is a highly
plastic, constantly
changing entity that is
powerfully shaped by
our experiences in
childheod and
throughout life.

accurate assumptions about “windows of
opportunity.” Because researchers have dis-
covered critical periods for brain develop-
ment, some educators theorize that certain
interventions must be undertaken during
these periods, or the child will never be able
10 “make up for lost time.” A variety of
processes, like the development of vision,
occur during a certain period, with or with-
out special help from education. Overempha-
sizing specific time periods may cause educa-
tors to ignore research on the plasticity of the
brain at all ages, and the importance of an
enriched environment and learning opportu-
nities throughout life.

5. Applying knowledge about the physi-
cal brain to areas in education that deal
primarily with socialization and interper-
sonal skills. Bruer thinks that brain research
offers few insights into the best time to teach
culturally and socially transmitted skills such
as reading, mathematics, or music.” Further-
more, it may be appropriate to teach certain
skills differently in different cultures. People
of any age can benefit from instruction in a
variety of areas and can increase their intelli-
gence and expertise throughout their life-
times.*

Evaluating Claims

Brain research is revealing many things
about the brain. Credible scientists are work-
ing with educators to make appropriate con-
nections between education and science.
Marian Diamond is a prime example. But we
must take care not to read into the research
things that are not there.

One example of the misuse of brain re-
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search has been extravagant claims about the
“Mozart effect.” From limited and very spe-
cific research, the popular media and some
educators have asserted that listening to
Mozart increases brain function. It is always
important to find out what the research really
showed and then apply it rationally, not mak-

ing unwarranted assumptions. Does music af-

fect the brain? Much research suggests that it

does through emotional reactions and other

responses. Does specifically listening to

Mozart make the brain smarter, long-term? So

far, the evidence does not support that claim.
It has become clear that enriched envi-

Elements of an Enriched Environment

Essentially, the question is: What is an appropriate enriched environment in which the
brain can reach its fullest potential? Marian Diamond and Janet Hopson suggest the follow-
ing as an enriched environment:

« Includes a steady source of positive emotional support;

« Provides a nutritious diet with enough protein, vitamins, minerals, and calories;

o Stimulates all the senses (but not necessarily all at once);

* Has an atmosphere free of undue pressure and stress but suffused with a degree of
pleasurable intensity;

© Presents a series of novel challenges that are neither too easy nor too difficult for the
child at his or her stage of development;

» Allows for social interaction for a significant percentage of activities;

* Promotes the development of a broad range of skills and interests that are mental,
physical, aesthetic, social, and emotional;

* Gives the child an opportunity to choose many of his or her own actjvities;

* Gives the child a chance to assess the results of his or her efforts and to modify them;

o Provides an enjoyable atmosphere that promotes exploration and the fun of learning;

= Above all, enriched environments allow the child to be an active participant rather than
a passive observer (Marian Diamond and Janet Hopson, Magic Trees of the Mind, pp. 107,
108).
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ronments are important to growing new
synapses throughout life. But what constitutes
an appropriate enrichment for different hu-
mans at varying ages? One of the best books
on enrichment for children and adolescents
is the previously mentioned Magéc Trees of
the Mind by Marian Diamond, which urges
both caution and enthusiasm in applying
brain-based research,

Brain-based learning can be supported if
it follows some basic principles:*

“1. Designing and orchestrating lifelike,
enriching, and appropriate experiences for
learners.”

*2. Ensuring that students process expe-
riences in such a way as to increase the ex-
traction of meaning.”

Although brain research is providing ex-
citing insights about the way the brain devel-
ops and learns, many of its findings confirm
what teachers have already known or at least
theorized.” However, it does help to synthe-
size psychology and biology, and provides a
much-needed reminder of the intimate inter-
action between body and mind.

Teachers should be suspicious of any new
research used to promote extravagant claims
or pet programs. However, many classroom
practices, such as multiple intelligences and
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cooperative learning,* which teachers already
use and that have been verified through re-
search in other fields, are also supported by
brain research. Understanding how the brain
works will help teachers apply them more

successfully.

Concluslon

Research on the brain continues at a
rapid pace. Educators need to stay abreast of
current and reputable research, applying it in
responsible ways. Consulting other sources,
such as the behavioral sciences, educational
research, the Bible, and Ellen G. White’s writ-
ings, will provide verification and suggest
areas where caution is warranted. &

Anita Oliver, Ph.D., the coordinator for this
issue, is Chair of the Department of Curriculum
and Instruction at La Sierra Universily, in
Riverside, California. A former elementary
teacher, she bas been working in teacher edu-
cation for 10 years. The editors degply appre-
clate ber enthusiasm and perseverance in
assigning articles, reviewing and revising man-
uscripls, suggesting source materials, and
cheerfully answering dozens of questions.
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