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brain matters

other cases, neuroscience has shown that
commonly used strategies and practices
actually don’t work in the way that most
people assume that they do.

This brings us to “neuromyths” (See
pages 22-23). There are a number of
popularly accepted facts about the brain
that are simply not true, and some of these
beliefs can interfere with practices that
support appropriate learning challenge and
motivation for gifted children. In some
respects, everything is brain-based; there
are very few behaviors that do not have
their root cause in the brain. However,

if someone tells you that their approach
is better than a tried-and-true approach
because it is brain-based, it is best to treat
that assertion with educated skepticism.
We know less about the practical appli-
cations from neuroimaging studies than
you might think, although researchers are
learning more every day.

What do we know to help
parents right now?

This is not to say that neuroscience
research has nothing to offer parents of
gifted children. One of the most relevant

findings is the ability of the cerebral
cortex to change due to experience.
Neuroscientists call this “brain plasticity.”
What this means is that with every
experience, the cerebral cortex changes
both chemically and structurally. One
influential study examined what happened
in the brain when people learn to juggle.
Scientists know the basic layout of the
cerebral cortex and which areas are
generally involved with what major
functions. When people learned to juggle,
the area of the brain that is involved with
manual dexterity and visual perception
became denser. As stated earlier, the brain
affects learning, but learning also affects
the brain.

There are implications of this work
for talent development perspectives of
giftedness and equity. The work of neuro-
psychologists shows clear evidence of the
malleability of young children’s thinking
skills—the ability of the brain to adapt and
improve. We know from both laboratory
and school research that executive function
skills can be improved with training.
(Executive functions, such as the ability to
focus on relevant information and ignore
the irrelevant, can transfer to a wide variety
of outcomes that are important for school
success.) Students who are bright but disor-
ganized can improve their organizational
skills and perform better.2 There are also
important implications of neuroplasticity
research for equitable gifted programming.
One strategy might be to offer high-level,
open-ended thinking skill programming
and activities to all children at an early
age, watching for and developing talents
in children who are underrepresented in
advanced programming, rather than just
trying to identify children who already
have skills that are advanced for their age.

The Necessity of Appropriate
Challenge

There is a huge caveat to the concept
of neuroplasticity: it requires appropriate
challenge. In study after study it has been
found that new neural connections are not
formed unless the material encountered is

COMPLICATED WORLD OF 
GENETICS VS. ENVIRONMENT

Differences in cognitive ability, like virtually all human 

characteristics, have a hereditary component and an environmental 

component. Although researchers can answer questions about 

trends in large groups of people, it is difficult to answer questions 

about the relative role of heredity and the environment for any one 

individual. If a parent and a child are both good at reading, is the 

child’s ability due to genetics or environment? Most likely both. A 

parent who is good at reading probably enjoys it and, as much as 

possible, creates a reading-rich environment for the child.
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BRAIN TERMINOLOGY: 
DEFINITIONS AND CONCEPTS

BRAIN —Central nervous system component consisting of the 
cerebrum, cerebellum, and brain stem.

CEREBRAL CORTEX —Outermost layer of tissue of the 
cerebrum.

CEREBRUM —Major component of the brain and central nervous 
system including the cerebral cortex, and structures such as the 
hippocampus, basal ganglia, and olfactory bulb.

COGNITION —The actions and processes related to acquiring 
knowledge, evaluating this knowledge, and adapting to 
the environment and overcoming obstacles by engaging in 
reasoning.

EDUCATIONAL NEUROSCIENCE —The field that brings together 
the multiple components of neuroscience to address issues 
related to education. Also called neuroeducation or “Mind, 
Brain, and Education.”

NEURONS —The cells of the nervous system, including the 
brain, that are specialized to carry electrochemical messages. 
Neurons consist of cell bodies (gray matter), axons (white 
matter), and dendrites. Messages travel along axons and jump 
to the dendrite of the next neuron.

NEUROPLASTICITY —The understanding that the brain changes 
throughout life, and that environmental factors can affect both 
the structure and the function of the brain.

NEUROSCIENCE —Study of the central and peripheral nervous 
system (including the brain). Domains of study include biological 
areas like anatomy and physiology, chemical processes, and  
psychological areas such as development, sensory/perception, 
and cognition.

difficult enough to require some work and
struggle on the part of the learner. Areas of
the brain grow denser only when the task
at hand is challenging.3 A weight training
analogy is applicable here. Your muscles
do not get stronger if you just keep lifting
weights that you can already lift easily; you
must continuously lift heavier weights to
challenge yourself.

It is hard to overstate the importance of
appropriate challenge for growth, yet it is
the main stumbling block for parents who
are begging schools and teachers to make
sure that their gifted children actually learn
something new. Parent groups and others
who advocate for gifted education might
want to add this to their talking points for
school administrators and legislators.

Optimizing Your Child’s Brain
Development

There is considerable research
agreement on a number of factors related
to optimal brain development in children,
especially with regard to the foundation
that should be built to support that
development. The Aspen Institute lists
five physiological “preconditions” for
optimal brain development and learning:
quality sleep, adequate nutrition (and low
exposure to toxins), physical activity and
exercise, emotional and social well-being
and safety, and cultural well-being and
“belongingness.”4 For learning tasks,
there’s nothing wrong with brain games
and “brain training” programs, but neuro-
science research indicates that they don’t
really transfer to other skills. Playing a lot
of Sudoku makes you better at Sudoku,
but it doesn’t make you generally smarter.

Some of the strongest evidence for
broad functional improvements in
cognitive tasks is actually found in research
on physical training. Among research
studies presented at recent educational
neuroscience conferences, aerobic exercise
had some of the largest effects on general
cognitive functioning in both children and
adults. Anything that increases oxygen to

(Continues on p. 27)



MYTH 3:  The brain does not change after puberty.

The brain continues to change through neural plasticity until 
death.3 There are periods of development in which learning 
is easier, but the brain is malleable throughout one’s lifetime.

MYTH 2:  Right and left brained.

A healthy human being is not left or right brained. Dierent areas of the 
brain are specialized for dierent cognitive tasks. However, regardless 
if one has an affinity for creative or analytical thinking, both sides of the 
brain are used equally. Individuals do not favor one side or the other, and 
most tasks use at least some areas on both sides of the brain.2

MYTH 1:  You only use 10% of your brain . 

Everyone uses all areas of their brain.1 One common metaphor is to think 
about it like your home. You might not use every room every day, but over 
the course of a month, you probably have used all areas of your house. 
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NEUROMYTHS
One area of research in educational neuroscience is people’s 

beliefs about the brain; widespread incorrect beliefs are 

known as “neuromyths.” Neuromyths tend to be quite 

persistent in society, including among teachers, and some can 

interfere with educational practices that support appropriate 

learning challenge and motivation for gifted students. 




