SECRETS of the TEENAGE BRAIN
Research-Based Strategies for
Reaching & Teaching Today’s Adolescents

Sheryl Feinstein, EdD

TABLE

OF

CONTENTS

Foreword .........................................................................................iv
Teen Brain: Under Construction............................................1
Teen Cognition and Learning................................................17
The Social Brain........................................................................................49
Communication and the Unfinished Brain...........77
Self-Concept Under Attack.....................................................99
The Risk-Taking Brain.....................................................................125
Reaching & Teaching Today’s Adolescents—
Tomorrow!.....................................................................................................147
In Summary................................................................................................175
Bibliography..............................................................................................179
Index...................................................................................................................190

1
TEEN BRAIN:
UNDER CONSTRUCTION
A group of middle school boys were sitting around the lunch table telling
“Yo Mama” jokes. Everyone was having fun until one boy went too far;
tempers started to flare. A boy at an adjoining table stepped in to avert
the fight that threatened to brew. Before anyone knew it, a fight had
erupted between two boys who hadn’t been telling jokes in the first place!
A teacher, Mr. Kenith, broke up the fight and asked them, “Why are you
fighting?” Both boys answered, “I don’t know.” And they really didn’t.

Caterpillars to Butterflies
Teenage behavior—nothing is more unpredictable, volatile or
intriguing. They want more privacy on the computer but minimize
the screen as soon as you enter the room. They cycle earnestly
through the roles of vegetarian, stand-up comedian and swing
dancer. They streak around the block in sub-freezing weather on
New Year’s Eve. The sweet boy who blushed and hid his head
under a sofa pillow when the Victoria’s Secret commercials came
on now watches and comments on the models.
Common knowledge used to be that adolescence was a phase all
kids went through and that adults should wait it out. Quips like
“raging hormones” and “rebel without a clue” attempted to
explain the erratic thought patterns and subsequent behavior of
adolescents. In their frustration, teachers and parents pondered the
question, “Why can’t they act like adults?” The real explanation
provides a remarkable answer: They can’t act like adults because
they don’t think like adults. Neuroscience confirms what we’ve
always thought—the adolescent brain is still under construction.
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The implications of the transitioning state of the adolescent’s brain
are exciting and unsettling. It’s a time of great vulnerability. Teenagers’ brains are growing and changing by adding gray matter and
pruning old synapses. Choices teens make during adolescence
potentially affect their brains for the rest of their lives. For parents
and teachers, this discovery can be disconcerting. They had a great
deal of power and
influence over preschool and elementary
school brains. Parents
Hormones are off the list of
could ensure that
primary suspects! The teenagersyoung children were
act-crazy-because-of-hormones theory is
not exposed to excesincomplete. Think of it this way: Adults
sive television, videos,
have hormones in their bodies, too, yet
computer games and
manage to write memos and grade
other passive activities.
homework even while thinking about a
Teachers could monihot date later that evening. Adolescents
tor the books students
aren’t victims of chemicals coursing
read in class, assign
through their veins and turning their fanprojects for kids to
cies to thoughts of love or mayhem; if
work on (academic
work and during free
they have trouble sitting still in school and
time) and design curconcentrating on their lesson plans, it’s
riculum that applied to
because their brains aren’t finished yet!
every student. But
MRI scans performed by Dr. Jay Geidd of
adult influence is
the National Institute of Mental Health
much less effective on
have revealed that, rather than leaving
adolescents; to a great
childhood with a brain ready to take on
degree, teenagers are
the responsibilities of young adulthood,
teens have to contend with a brain that is the masters of their
own destiny and deterdestroying old neural connections and
mine the fate of their
building new ones. Instead of battening
brains (Spinks, 2002).
down the hatches to wait out some hormonal storm, teens are navigating a
cerebral hurricane without a compass. This
profound discovery will forever alter how
educators and parents interpret the mysterious behaviors of adolescence.

Teenagers also notice
the differences
between their childhood days and their
newfound adolescent
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interests. One girl said, “I go out more, hang out, talk on the
phone.” Another said, “I go to the mall, go to parties, dance, listen
to music… They’re ways to have fun and spend more time with
your friends.” A middle school boy said simply, “I just chill.”
These are the same kids who, one year ago, were racing each other
to the swings at recess, playing Candy Land and letting Mom pick
out their clothes.

Pouring the Foundation
Understanding the complexity of how the brain grows during adolescence requires knowledge about how the brain is structured. It
is composed of two types of cells, neurons and glial cells. Glial
cells are the “glue” that binds cells together; they compose ninety
percent of the cells in the brain. The other ten percent of brain cells
are neurons, cells associated with learning. Neurons hold the
secrets of the mind. They are the body’s communicators and constantly strike up conversations all over the brain. They coordinate
thoughts, ideas and feelings at breakneck speeds. You can practically hear the neurons roar and rumble in a teenager’s head as
they fire, ignite and spring into action!
Neurons are composed of a
cell body, dendrites and one
axon. Dendrites, hair-like
branches emerging from the
plump cell body, receive
information from other
neurons. Every time an individual has a new experience
or gains a bit of information,
another connection is made.
I once asked a group of middle school and high school
students what they had
learned in the last month. I
was bombarded with
responses: I started to drive,
I learned how to wait tables,
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I found out about mono, I learned how to calculate interest, I
learned what “jugar” means in Spanish. What a burst of dendrite
growth in their minds! Creating dendrites is an exciting proposition to educators; we want our students’ brains to teem with them.
The more dendrite receptors there are, the better the brain cells’
ability to network with one another. And good news—there is
plenty of room around the neuron table. Although neurons average about one thousand dendrites, one neuron can have many,
many more.
Learning would not occur if neurons were isolated from each
other. Each cell’s single axon is a long extension from the cell body
that sends information to another neuron’s dendrite. The space
between a dendrite and an axon (where communication between
neurons takes place) is called a synapse. Messages sprint from
neuron to neuron via the synapses. When the proverbial light bulb
flashes over a student’s head in a moment of sudden comprehension, the synapses go wild. Neurons spark and fire across this
entire network of cells in the brain.

Upgrading the Hard Drive
HUMAN BRAIN
Cerebral Cortex
Parietal
Lobes

Frontal
Lobes
Amydgala
Hippocampus
(hidden from view)

Cerebellum

When we think of learning and memory, the
cortex is often the first
part of the brain to
come to mind, but the
hippocampus is also
involved in learning. A
thought-provoking
study of learning done
by researchers at the
University of Colorado
revealed that the cortex
finds patterns, integrates information and
attempts to give structure to information (the
important stuff); the
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hippocampus deals
with facts and details
(rote memory). From
this it is inferred that
the hippocampus
memorizes and the
cortex learns (O’Reilly
& Rudy, 2000). Like
the rest of the brain,
the hippocampus creates new dendrites
and synapses during
adolescence, which
increases short-term
memory in teenagers.
Instead of just five to
seven bits of information, they may now be
able to remember
seven to nine bits
(Woolfolk, 2003). They
are better positioned
to memorize that wistful sonnet or crucial
math theorem.
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Remember Piaget’s theory of
cognition and the Information
Processing Model from your Ed Psych
classes? They both state that the quality
of short-term memory increases when
students enter the teenage years, but
neither explained why. Dr. Paul
Thompson from the UCLA Lab of Neuro
Imaging put adolescents into an MRI
scanner to image their brains and actually witnessed the brains growing in size
and power! The formation of new gray
and white matter, dendrites and
synapses enables teens to remember
more and remember it better. Now, Ed
Psych professors can support Piaget’s
theory and the Information Processing
Model with hard data. Finally, teachers
in the field and in training have the
whole story.

The hippocampus is slow to develop; in fact, there isn’t much evidence of activity until about age three. (This probably explains why
we have trouble remembering anything in infancy.) The hippocampus is associated with short-term memory—it helps us remember
the name and phone number of the person we just met or the location of our favorite pizza place. It acts as a switchboard between
short- and long-term memory and constantly communicates
between the two. This dialogue between the hippocampus and the
cortex helps give meaning to new information (Schacter, 1996).
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The cerebral cortex, or neocortex, is the wrinkled outer covering of
the brain, the site of higher-level thinking and self-awareness. The
most developed part of the human brain, the cerebral cortex allows
us to problem solve, think critically and make decisions. “No, I
don’t want a beer,” or, “Sure, I’ll have a cigarette,” are decisions
made in the cortex. Students who say, “Math is my favorite subject,” “I like Geography,” or, “I enjoy my creative writing class,”
are referring to the content that dwells in the cerebral cortex.
Most mental tasks require communication between both hemispheres
of the brain. The corpus callosum acts as a bridge between the two
sides, allowing information to cross with ease. Even uncomplicated
activities such as comprehending a joke or singing a song are not
confined to one hemisphere but rather require complex connections
between both sides of the brain. The more bells and whistles a task
has, the more you use the entire brain to complete it (Weissman &
Banisch, 2000). During adolescence, the corpus callosum increases
in size by creating more dendrites and synapses. As the adolescent
brain becomes capable of more complex tasks, the corpus callosum
becomes larger and thicker, better able to handle the job. Scientists
were amazed to discover its long maturation cycle—it continues
growing into young adulthood (Keshavan et al., 2002).
A relationship has recently been established between the corpus
callosum and self-awareness (the ability to monitor one’s own
thoughts). New neuroimaging technology has enabled researchers
to study the process of self-awareness in the brain. The sense of
self seems to be located in the right hemisphere of the brain and
the sense of others in the left. (Platek et al., 2004; Kircher et al., 2001).
The strengthening corpus callosum enables teens to better understand themselves in relation to others—this budding awareness is
part of what turns adolescents into adults.

Use It or Lose It
Two processes occur as the human brain develops. The first is an
overproduction of neurons, dendrites and synapses—gray matter—
that results in an overload of cell bodies and dendrites. Dendrites
and synapses are multiplying like crazy in the brain! The second

© 2007 Hawker Brownlow Education CO104X

Teen Brain: Under Construction

TEEN YEARS

Amount

SIGNIFICANT BRAIN CHANGES OCCUR
DURING TEENAGE YEARS
compared to max. during lifetime (0–100%)

process, the pruning (or
elimination) of brain
cells, follows this overproduction. Which
neurons survive or die is
determined by survival
of the fittest. The brain
selectively strengthens
or prunes neurons based
on activity. Synapses
continually used will
flourish; those that are not
will wither away. It’s “use
it or lose it” in action.
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Age 0
10
25
Adult
Synaptic density (in prefrontal cortex)
This overproduction of
# of synapses reduced by pruning
neurons, dendrites and
Volume of new dendritic branching
synapses begins at birth
Myelination process
and continues until a
(Huttenlocher & Dabholkar, 1997; Bourgeois, 2001;
child is approximately
Sampaio & Truwit, 2001)
three years old; at this
age, the average child has many more synapses than an adult.
Obviously, an amazing amount of activity occurs in the brain during this time. From the moment of birth, however, synapses and
neurons that are not being used begin to be pruned. This process is
very efficient, allowing the brain to invest in strengthening the
synapses that the individual finds most necessary and important.
This period of neural growth has become the focus of popular
attention in education, sparking a great deal of excitement from
early childhood educators and parents. Research suggests that, as
a result of the creation of gray matter, we are biologically primed
for learning in the early years. Some individuals have taken this
information about the young child to the extreme, claiming that
preschoolers who “snooze” will lose the opportunity to grow any
more brain cells—ever. This dire prediction places tremendous
pressure on preschool children and their parents to fill childhood
with as many educational and enrichment activities as possible
(Puckett et al., 1999).
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