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Introduction

I began my career in education 40 years ago as a junior high special edu-
cation teacher in Montreal, Canada. The experience shaped me in a pro-
found way. I will never forget the names, faces, and personalities of my
first students. There was Helen: sullen, sometimes angry, occasionally
up for a little learning. Then there was Bernice, a sly, catlike girl of 13
who seemed to prowl rather than walk around the class looking for lit-
tle mischiefs that she could cook up and get away with scot-free. I also
remember Vince, with his bright, cheery face, his welcoming demeanor,
and his ability to pull the wool over my eyes at unexpected moments.
He was helped in this endeavor by his partner in crime, George, a
first-generation Portuguese immigrant from the Azores Islands, who
charmed his way through the curriculum and should never have been
in special education in the first place. Finally, I remember Manny, espe-
cially on that day when he painted a poster emblazoned with the slogan
“Parents treat you like pets.” This phrase was a powerfully understated
manifestation of the adolescent rebellion that left me feeling exhausted
at the end of each school day. What saved me from burnout were cross-
country skiing and hiking.

Since that time, I've learned a great deal about adolescence. I've
engaged in a lot of reminiscing about my own adolescence, visited
and taught demonstration lessons at middle schools and high schools
throughout the United States, and taught courses in childhood and ado-
lescent development at several graduate schools in the San Francisco
Bay Area. During the last 40 years, I've always felt that there was some-
thing extraordinary about the years between 11 and 18 that I couldn’t
quite put my finger on. Then I began to do my research for this book.
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Combing through thousands of documents both online and offline,
my eyes were opened by the revelations thathad been coming out of neu-
roimaging labs since the start of the 21st century. I discovered that the
adolescent brain was something very special, its 100 billion cells having
been naturally selected over the course of millions of years to accom-
plish tasks that were absolutely necessary for the continuation of our
species; tasks such as leaving the nest, mating, hunting, gathering, and
fighting or fleeing from predators. Most significantly, these prehistoric
genes are still part of teenagers’ hereditary makeup, and they manifest
in the classroom as inattention, rebellion, recklessness, charm, passion,
insight, fatigue, and a seemingly insatiable need for approval from peers.
Now I understood why we often joke about the teen years (e.g., “I teach
7th graders.” “Well, good luck with that!”). What are we to do with all
that energy and misdirection?

This book tries to answer that question by providing hundreds of
ideas, tips, strategies, programs, and resources that are based on what we
now know about how the adolescent brain works. This research-based
data can empower us as educators to more fully engage middle and high
school students in the classroom, so that instead of doing drugs, get-
ting pregnant, dying in gang fights or car crashes, or binging on alcohol,
they will develop the ability to think, make good choices, regulate their
emotions, handle social conflict, consolidate their identities, and learn
enough about the world to move into adulthood with dignity and grace.

In the first two chapters, you’ll learn a lot about what’s been dis-
covered over the past 15 years about the adolescent brain, particularly
its neuroplasticity (its ability to wire itself in response to environmen-
tal inputs), and why this knowledge is important for us to integrate into
our practice as educators. In Chapters 3 through 10, I focus on how to
take research on the adolescent brain and use it in the classroom by pre-
senting eight basic interventions that I believe are critical to the optimal

functioning of the adolescent brain in the classroom. They include:

* Opportunities to choose.

¢ Self-awareness activities.
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Peer learning connections.
Affective learning.
Learning through the body.
Metacognitive strategies.
Expressive arts activities.

Real-world experiences.

For each of these interventions, I provide several evidence-based
action steps that teachers and administrators can take, and I illustrate
each step with practical examples from middle and high schools around
the United States and the world to demonstrate that these practices have
already been successful in supporting adolescent learning and develop-
ment. I've taken particular care to include student voices as much as
possible so that we can learn directly from teens about what works and
what doesn’t work as far as helping them thrive in the classroom.

Because I use a lot of brain terminology, especially in Chapters 1
and 2, I've provided a glossary in Appendix A that you can use as a point
of reference (these terms have been italicized when they first appear in
the text). I've also included several lesson plans in Appendix B based on

the eight interventions covered in this book, and in Appendix C, I pro-

vide a number of resources—books, organizations, and websites—to
support further investigations in adolescent learning,

I hope that by reading this book and implementing some of the
practices outlined in it, you will begin to see remarkable changes in the
behaviors, attitudes, and achievement levels of your adolescent learners.
Even more than this, however, I hope that you will feel recharged in your
own teaching at the secondary level. More than anything else, it’s your
own excitement about what you're teaching that engages your students

in the adventure of learning,.




The Amazing Adolescent Brain

It appears that the brain changes characteristic of adolescence are among the

most dramatic and important to occur during the human life span.

—Laurence Steinberg, “Commentary: A Behavioral Scientist Looks
at the Science of Adolescent Brain Development,” in Brain and Cognition magazine

There has never been a more exciting time to be a middle school or high
school educator. New discoveries about the adolescent brain have com-
pletely transformed our understanding of how students between the
ages of 11 and 18 need to learn in order to be successful in school and
function optimally in the world.

As recently as the late 1990s, most scientists regarded the devel-
opment of the brain as pretty much finished by age 5 or 6. By that age,
95 percent of the brain’s volume is complete, and by around age 10, the
brain has reached adult size. But during the last 15 years, largely because
of advances in neuroimaging technologies, especially those involving
structural and functional magnetic resonance imaging (sMRI and fMRI),
awhole new picture of the adolescent brain has emerged.

In this chapter, we’ll look at some of the major discoveries that have
been made about the developing adolescent brain since the turn of the
millennium. This survey will help lay the foundation for subsequent

chapters’ discussions of the educational implications of this research.
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Raging Hormones and Beyond

Tt used to be thought that the erratic behaviors of adolescents stemmed
from the “raging hormones” accompanying puberty. It’s true that hor-
mones do play a role in driving adolescent behaviors: sex hormones
fuel sexual striving, sensitivity to physical attractiveness, and inter-
est in romantic partners. Both estrogen and testosterone (the latter of
which increases by a factor of 10 in adolescent boys) appear to orga-
nize structural connections in the brain (Arain et al., 2013) and directly
affect neurotransmitters (chemicals that travel over the synaptic cleft
and help pass information from one neuron to another), shaping brain
maturation and cognitive functioning in adolescence (Sinclair, Purves-
Tyson, Allen, & Weickert, 2014). However, direct links between testos-
terone and aggression have been called into question. Recent evidence
(Eisenegger, Haushofer, & Fehr, 2011) suggests that testosterone has
more to do with the search for and maintenance of social status, which
may result in aggression but could also induce other actions, such as
bargaining and cooperation.

More important than the specific effects of hormones are the
broader developmental changes that occur in the adolescent brain.
Perhaps the most fundamental change—and the discovery that seems
to have driven us to rethink how the teenage brain works—comes from
neuroimaging studies revealing that white matter and gray matter in the

brain undergo significant changes during the adolescent years.

White Matter Increases in the Adolescent Brain

White matter in the brain consists primarily of glia and myelin-
ated axons. Glia are cells that create myelin, the fatty protective coating
around axons, or the nerve fibers coming out of neurons in the brain.
Axons conduct electrical impulses away from the neuron’s cell body (see
Figure 1.1). When an impulse reaches the presynaptic terminal of a neu-
ron (see Figure 1.2), it helps activate a chemical message (carried by a

neurotransmitter) that takes place between brain cells.




6 | The Power of the Adolescent Brain

Figure 1.1 | Structure of a Neuron

Dendrite
Axon terminal

Myelin sheath

Nucleus

Source: Creative Commons Attribution-ShareAlike 3.0 Unported license. © Quasar Jarosz at English Wikipedia, https://
commons.wikimedia.org/w/index.php?curid=7616130.

Think of myelin as wire insulation for axons. An axon that is
myelinated can conduct electrical impulses up to 100 times faster than
an unmyelinated one. Moreover, myelination allows the axon to recover
more quickly after firing—a feature that, combined with the quicker
firing, represents a 3,000-fold increase in the nerve fiber’s bandwidth.
Myelin also helps calibrate the coordination of inputs from other neu-
rons. As Jay Giedd (2009), former chief of the Brain Imaging Section
of the Child Psychiatry Branch of the National Institute of Mental
Health, puts it,

In order for input from nearby and more distant neurons to arrive
simultaneously, the transmission must be exquisitely timed. Myelin
isintimately involved in the fine-tuning of this timing, which encodes
the basis for thought, consciousness and meaning in the brain. The
dynamic activity of myelination during adolescence reflects how

much new wiring is occurring. (p. 4)

Advanced imaging techniques confirm an increase in white matter

organization during adolescence in regions of the brain associated with




The Amazing Adolescent Brain | 7

Figure 1.2 | Structure of a Synapse
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Source: Creative Commons Attribution-ShareAlike 4.0 International license. © Thomas Splettstoesser: www.scistyle.com

cognition and behavior. As a result of myelination, the amount of white
matter in the brain increases in a linear fashion throughout adolescence
and into the late 20s.

Gray Matter Decreases in the Adolescent Brain

Gray matter refers to the cell bodies of neurons, the nerve fibers
that project from them (axons and dendrites), and support cells (see Fig-
ure 1.1). Synapses are the structures at the ends of axons and dendrites
that allow for the chemical transmission of information from one neu-
ron to the next (see Figure 1.2). When an electrical impulse travels along
aneuron’s axon, it can activate the flow of neurotransmitters across the
synaptic cleft, sending a signal to the dendrite of an adjacent neuron. In

this way, information travels from one neuron to another.
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A baby’s brain contains almost twice the number of synapses that
an adult brain has. After the age of 2 or 3, however, the brain undergoes a
process of pruning, which eliminates synapses that are not used or stim-
ulated by the environment. By diminishing the number of connections
in the brain, pruning actually results in a more efficient brain, unencum-
bered by a lot of unnecessary neuronal connections. Think of a gardener
pruning a bush, clearing out the dead wood, and creating space for new
growth to occur. The process of pruning continues during the elemen-
tary school years, particularly in the areas of the brain concerned with
sensory and motor functions.

At around the age of 11 for girls and 12 for boys, there is a short
period when the amount of gray matter increases again. After this
period, during adolescence, the brain undergoes a second round of prun-
ing, during which time the volume of gray matter continues to decrease
(Giedd, 2008). During adolescence, the brain may lose 1 percent of its
gray matter every year yet maintain the same volume because of a cor-

responding increase in the amount of white matter.

The Adolescent Brain: Pedal to the
Metal Without Suitable Brakes

Most pruning in adolescence takes place in the brain’s frontal lobes, espe-
cially in the prefrontal cortex. The prefrontal cortex is the arearesponsible
for planning, making decisions, setting priorities, forming strategies, and
inhibiting impulses and inappropriate behavior. These activities are often
referred to collectively as executive functions. A notable feature of brain
development is that both pruning and myelination move in slow waves
Jfrom back to front. This means that the prefrontal cortex (situated behind
the forehead) is the last part of the brain to be pruned and myelinated.

In other words, the areas of the brain that are responsible for deci-
sion making, impulse control, and other skills necessary for effective
functioning in the world do not reach their peak of efficiency until mid-
adolescence. By the age of 15 or 16, an adolescent can pretty much per-

form as well as an adult in laboratory tests of executive function, with
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one important caveat: the adolescent can think as maturely as an adult
under laboratory conditions, or in what has been termed a “cold” cogni-
tion setting—that is, in circumstances where there are no emotions or
social interactions or pressures involved. Under conditions of “hot” cog-
nition, where feelings come into play or people who are significant to the
individual are involved, all bets are off: the thinking process of the ado-
lescent becomes complicated by these other factors. This distinction is
significant because most of an adolescent’s life is spent in circumstances
involving “hot” cognition contexts.

An important source of this more emotionally and socially diffused
thinking process is a set of subcortical (i.e., located underneath the pre-
frontal cortex) structures that frequently work at cross-purposes with
the more rational prefrontal cortex during adolescence. These struc-
tures of the limbic system, or “emotional brain,” include the hippocampus,
amygdala, cingulate gyrus, thalamus, and hypothalamus (see Figure 1.3).

Here’s arundown of the roles of these structures:

¢ The hippocampus is a center of emotion, memory, and certain

autonomic functions.

Figure 1.3 | Structures of the Limbic System

Hypothalamus

callosum

Thalamus

Hippocampus

Source: Creative Commons Attribution-ShareAlike 3.0 Unported license. © OpenStax College-Connexions website: http://
cnx.org/content/col11496/1.6.
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¢ The amygdala is associated with emotional reactivity and strong
feelings, such as anger, fear, and joy.

¢ The cingulate gyrus is instrumental in processing emotion,
learning, and memory.

¢ The thalamus relays sensorimotor signals to the cerebral cortex
and helps regulate sleep and alertness in the brain.

¢ The hypothalamus links the nervous system to the stress-sensitive

endocrine system and plays a key role in the initiation of puberty.

While the limbic system finishes developing around puberty, prun-
ing and myelination of the prefrontal cortex proceed more slowly and
continue into late adolescence and even into the 20s. It might be helpful
to think of the limbic system as an accelerator propelling a car along the
highway, and the prefrontal cortex as the car’s steering wheel and brakes.
Because of the gap in the timing of the development of these two systems,
adolescence is a time when the accelerator is being pushed down to the
floor while the brakes have yet to be fully installed. Figure 1.4 provides a
comparison of the functions of the limbic system and the prefrontal cortex.

Research conducted during the last 15 years supports the finding
that adolescent decision making, reasoning, planning, and other forms
of deliberative thinking do not function as optimally as the thought pro-
cesses of adults. fMRI scans have revealed that when adolescents are
shown photos of people with fearful expressions, the amygdala is acti-
vated, whereas in adults it’s the prefrontal cortex thatis activated (Casey,
Jones, & Hare, 2008). This suggests that in social contexts involving
strong feelings, adolescents may be more emotionally reactive and less

capable of relying on rational faculties.

Rewards and Risks Bring
Adolescent Highs and Lows

Teenagers also have a different neural pattern in seeking pleasure and
reward than either adults or children. In one experiment conducted
at Cornell University (Galvan et al., 2006), scientists offered subjects
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Figure 1.4 | ATale of Two Brain Systems
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being scanned in an MRI machine a small, a medium, or a large reward
after successfully completing the task of identifying a photo’s orienta-
tion. When the adolescents received a large reward, the nucleus accum-
bens—an area in the brain associated with aversion, reward, pleasure,
motivation, and reinforcement learning—responded more dramati-
cally than did the same area in children’s or adults’ brains. But when the
teens were offered a small reward, their nucleus accumbens activation
decreased to a level below that of children and adults, and their prefron-
tal cortex displayed a more diffused pattern than that of either of the
other two groups. These results suggest that adolescents are primed for

big rewards, not little ones. Educators who use behavior modification

techniques involving reinforcement learning should take note!
Another fMRI study (Chein, Albert, O’Brien, Uckert, & Steinberg,
2011) suggests that teenagers may be willing to take big risks for those

big rewards, especially when they are in the presence of their peers. In a
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computerized simulation game called the Stoplight Game (played while
in an MRI machine), participants raced an automobile to a finish line.
Subjects were instructed to reach the end of the straight track as quickly
as possible. At each of 20 separate intersections, they were presented
with the option of pressing the STOP button or taking a risk by pressing
the GO button and running a yellow or red light. A successful outcome
that came from taking risks had no penalty attached to it, but an unsuc-
cessful one resulted in a crash and a relatively long delay. When tested
alone, adolescents performed pretty much as adults did, with mini-
mal risk-taking activity. But when they were told that there were two
same-age, same-sex peers watching them play on a monitor in a nearby
room, their risk taking increased significantly compared with that of
adults, and their brains displayed more activation in areas involved in
reward valuation.

In another fMRI study (Masten et al., 2009), subjects played a
computerized simulation game called Cyberball in which the adolescent
being scanned believed that he or she was playing a game of ball toss with
two other adolescents. In reality, the subject was playing with a preset
computer program, not real people. At a certain stage, the subject was
cut out of the game and observed the two peers tossing the ball to each
other on the screen. The subject’s emotional distress at being excluded
activated the subgenual anterior cingulate, a region in the brain associ-
ated with mood, anxiety, and self-esteem that plays an important role in
the incidence of major depression.

All these studies seem to suggest that adolescents are neurologi-
cally primed to experience “the thrill of victory and the agony of defeat”
more deeply than are adults or children. One dramatic example of ado-
lescent willingness to take big risks for big rewards is demonstrated in a
study that asked adolescents and adults if they would be willing to play a
game of Russian roulette in return for $1 million. Every one of the adults
said no. Half of the adolescents said yes. Cornell University researcher
Valerie Reyna (quoted in Shute, 2009) comments on the adolescents’

responses: “They’ll tell you with a straight face that there’s a whole lot
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of money, and they’re probably not going to die. It’s very logical on one

level, but on another level, it’s completely insane” (p. 38).

The Role of Neurotransmitters

An important system in the adolescent brain that fuels these out-of-
proportion reactions to the presence or absence of reward or social
interaction is represented by the dopaminergic pathways. Dopamine is a
neurotransmitter that plays a major role in reward-motivated behavior

and sensation seeking. As science writer David Dobbs (2011) points out,

Physiologically, adolescence brings a peak in the brain’s sensitiv-
ity to dopamine, a neurotransmitter that appears to prime and fire
reward circuits and aids in learning patterns and making decisions.
This helps explain the teen’s quickness of learning and extraordinary
receptivity to reward, and his keen, sometimes melodramatic reac-

tion to success as well as defeat.

Other neurotransmitters that play a significant role in adolescence
include oxytocin and serotonin. Oxytocin often works synergistically
with dopamine to link social connections to feelings of reward. Puberty-
related increases in sex hormones have been linked to a proliferation of
receptors (the receiving end of a synapse) for oxytocin in the amygdala,
the striatum (an important reward center), and other subcortical areas.
The chemical’s abundant presence during adolescence heightens the
value that teenagers attach to being with and bonding with others, par-
ticularly their peers (Suraev et al., 2014).

Serotonin is a neurotransmitter that is associated with mood,
appetite, and sleep. When optimally functioning, serotonin leads to
well-being and happiness. Low serotonin levels in adolescence have
been linked to loneliness, eating disorders, depression, and self-
harming behaviors like cutting. Girls seem to be particularly hard hit by
these serotonin fluctuations, perhaps because rising levels of sex hor-

mones, especially estrogen, are linked to the regulation of serotonergic
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Figure 1.5 | Dopamine and Serotonin Pathways
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Source: National Institutes of Health, U.S. Department of Health and Human Services.

pathways in the brain (Bethea, Lu, Gundlah, & Streicher, 2002). Figure
1.5 illustrates the dopamine and serotonin pathways in the brain.

Nature’'s Design for an
Adaptive Adolescent Brain

The studies cited above paint a picture of adolescents as sensation seek-
ers, risk takers, and attention cravers who are vulnerable to countless
insults and injuries on the road to maturity. However, the stereotype of
the adolescent as an impulsive, erratic, moody, and hypersensitive crea-
ture, although partly true, ignores an important question: if adolescence
is such an unstable period of life, why weren’t the behaviors associated
with this stage eliminated from the gene pool long ago? The answer to
this question is that the traits associated with adolescence have been
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Figure 1.6 | Evolutionary Advantages of Adolescent Traits

Adolescent Traits Evolutionary Advantages

Risk taking Drives them out of the parental nest and into the world

Sensation seeking Ignites a desire to explore the world of which they will
become an integral part

Preference for being Creates affiliations with the people they will be spending
with peers most of their time with in adulthood

Reward seeking Impels them to seek, find, and consume survival-essential
natural rewards such as food, water, and warmth

Romantic and sexual Connects them with possible mates with the potential to
attraction to others procreate and pass along genes to the next generation

designed by nature to meet specific tasks that teenagers need to accom-
plish to become contributing members of society (see Figure 1.6). From
an evolutionary point of view, risk taking is an essential trait that helps
launch adolescents out of the parental nest and into the world. The
combination of sex hormones, which propel adolescents toward find-
ing a mate (and thus perpetuating the species), and a brain designed to
take risks during these precious years means that adolescents will find
“the world out there” more attractive and rewarding than the childhood
home in which they have spent their whole lives.

Adolescents’ attraction to spending more time with their peers
and less time with their parents and other authority figures (includ-
ing teachers) likewise has a sound evolutionary basis. The people with
whom adolescents will actually spend most of their time once they reach

maturity will be peers, not authority figures. Consequently, nature has

built into the teen brain a propensity to seek out friends, link up with

partners, and affiliate with groups of their peers as preparation for
adulthood, when bonds of friendship, group affiliations, and relation-
ships with significant others will form a major part of their social world.
It is no accident that many of the ancient rites of passage indigenous

cultures have developed over the millennia have involved taking young
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adolescents away from their parents and putting them with teens of
their own age to undergo feats of strength, courage, and endurance and,
at the end of the rites, to claim their reward, usually through a grand
celebration attended by all the adult members of the community (see
Eliade, 1998; van Gennep, 1961).

Aswewill see in Chapter 2, adolescence, with its dynamic processes
of myelination, pruning of synapses, and new patterns of hormonal,
endocrinal, and neurological functioning, represents a critical time for
what scientists now refer to as neuroplasticity—the ability of the brain to
form new neural connections and modify structures in response to envi-
ronmental events, physical injury, behavior, neural processes, and other
influences. This plasticity is a key factor in the transformation not only
of individuals but also of cultures and civilizations—in fact, in the evo-
lution of the human species itself. Adolescence is a relatively late entry
in our evolution, occurring somewhere between 300,000 and 800,000
years ago in an evolutionary history that extends as far back as our hom-
inid ancestors 9 million years ago (Pearson, 2001). This new stage of
life emerged, at least in part, to extend humanity’s ability to adapt to an
ever-changing environment.

As middle and high school educators, we need to appreciate the fact
that although we confront an adolescent’s moodiness, impulsiveness,
rashness, and quixotic nature, we also encounter the teen’s exuberance,
passion, idealism, sensitivity, creativity, and caring for others—all quali-
ties that can make a significant positive contribution to the betterment

of society.
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e Sex hormones have an important role in affecting adolescent
development, both directly (e.g., adolescents’ acquisition of sex-specific
physical traits and sexual attraction to others) and indirectly (e.g.,
influencing neurotransmitter activity in the brain).

¢ Over the course of adolescence, white matter in the brain
increases and gray matter decreases.

¢ The adolescent brain loses gray matter primarily through the
pruning of synapses, and it gains white matter primarily through the
myelination (or insulation) of axons, or nerve fibers. Both of these
processes contribute to a more efficient brain.

e Pruning of gray matter occurs from the back of the brain to
the front, meaning that the prefrontal cortex (the site of executive
functions like planning, impulse inhibition, and decision making) is the
last area of the brain to be fine-tuned in adolescence.

e The limbic system, or emotional brain, matures before the

prefrontal cortex does, meaning that emotion, sensation seeking,

and social salience often override more rational ways of thinking and
behaving until late adolescence or the early 20s.

¢ Adolescents can reason, make decisions, plan, and engage
in other rational modes of thought and behavior as well as adults
by mid-adolescence (ages 15-16), but only under “cold” cognition
conditions—not under “hot” cognition contexts in which emotions or
peer influences are factors.

¢ Adolescents are more likely to take risks if they believe that
their peers are observing them.

* During adolescence, fluctuations in neurotransmitter systems
that involve dopamine, oxytocin, and serotonin can contribute to
reward-based risk taking, intense desire for social connections, and
mood disturbances.

* Many of the natural traits of adolescence (e.g., sensation
seeking, need for peer approval, and risk taking) are evolutionary
adaptations that were genetically selected for because they lead
teenagers away from the safety of home and toward the challenges of
the world that they will fully enter in just a few short years.




Conclusion

I recently read something troubling on Urban Dictionary, a crowd-
sourced online lexicon of slang words and phrases that receives 1 mil-
lion visits a day from English language readers around the world. I was

looking up the definition of high school, and here’s what I found:

High school is a failed experiment in preparing young people for the
adult world. . . . High schools are usually poorly run by a team of out
of touch ***holes, also known as Principals, counselor[s], teachers,
and ex-Marine drill sergeants (gym teachers). These people seem
hell bent on destroying all hope for students through tedious testing,
poorly planned projects, educational videos made during the Tru-

man Administration, and text books. (Urban Dictionary, 2005)

I should mention that there were quite a number of other defini-
tions for high school on the site, but this one was ranked as the “top defi-
nition,” with 10 times as many people voting for it as against it (20,000
versus 2,000). If you are a secondary school educator, this definition
should trouble you too. It suggests that beneath the surface of things,
too many people regard secondary schools as places not for growth and
learning but for stagnation and surrender.

This definition is not just some isolated joke buried in an offensive
website. It accords with the copious findings in this book revealing that
the number of disengaged and stressed-out adolescents who go through
the motions in school every day is growing. I hope that reading this book
has given you a better sense of why this is happening in our student pop-
ulation—that there is a colossal mismatch between how the adolescent

brain has evolved over eons of human existence and the passive, rote
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learning experiences that are all too often provided for students at the
secondary level.

Atthe same time, I hope that you've been encouraged by what you've
read here. There are hundreds of examples of schools and programs in
the United States and around the globe that engage in practices that mar-
velously align with recent neuroscience findings about how the adoles-
cent brain works. These programs and practices engage the emotions,
provide opportunities for student voice and choice, encourage students
to learn through their bodies, tap teen proclivities for peer interactions
through collaborative learning, offer strategies that focus on adolescents’
emerging metacognitive abilities, and develop projects that help students
work out their sense of self amid a conflicting clamor for their attention
from peers, family members, educators, the media, and others.

Naturally, some who read this book will have at least a few objec-
tions to these approaches. Accordingly, Figure C.1 provides a chart list-
ing some of these “buts,” along with my brief responses.

I also want to respond to readers who are excited about the ado-
lescent brain and the changes that can occur in students through the
application of the ideas in this book. I can’t overstate the importance
of engaging your adolescent students in brain-friendly learning activi-
ties. There are students in your classroom right now who are waiting
for you to make a difference in their lives. Perhaps you have a student
who’s wired for high sensations and spends much of his time in school
daydreaming about how he’s going to score some weed as soon as school
gets out. But then he walks into your classroom, and you immediately
engage him in a high-energy learning activity that requires him to take
some healthy risks and earns him meaningful rewards for his efforts—
perhaps peer approval, or just the thrill of “getting” a new idea or skill.
Sure, he may still go out later to buy drugs, but if you continue to engage
him day after day in ways that reach deep into his brain’s nucleus accum-
bens and dopaminergic system to satisfy his need for reward, then, just
possibly, his need to go outside school for his thrills will abate. Perhaps,
instead, he will begin to focus on getting thrills from creativity, innova-

tion, and the pure joy of learning,
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Figure C.1 | Taking on the “Buts” in School Reform

“But...”

Response

“But we don’t have any time to do these
things since we have to prepare our
students for standardized tests!”

Much evidence cited in this book
suggests that doing these things will
raise levels of academic achievement.

“But we can't depart from the dictates
of the Common Core!”

Most of these ideas and strategies
can be tied directly to Common Core
standards.

“But we don’t have the money to
follow through!”

Many of the suggestions in this book
don’t require extra funding, just the will
to change.

“But our school board and
administration won't support us!”

Many of the ideas in this book can be
applied by one teacher working alone to
make incremental changes in his or her
classroom.

“But | don't have the time to do all the
things you suggest!”

Do the things in this book that you do
have the time for.

“But | have too many students to
do this!”

Use differentiated learning strategies to
engage students with these activities.

“But we've tried all this in the past, and
it didn't work!"

Specify exactly what you tried in the
past, find out why it didn't work, and
learn from your experiences.

“But it's just too difficult to expect
things to change in our community!”

Change begins with you.

Think about this transformation occurring in student after student

in classroom after classroom across the country (and the world). Doesn’t

it make you feel lucky to be in a position to intervene in the lives of teens
at a critical moment in their brains’ development? Doesn’t it make your
own dendrites tingle a little to realize that what you do in the classroom
will help wire positive changes into your students’ brains that will last

for the rest of their lives?




References

Allen, L., Almeida, C., & Steinberg, A. (2001). Wall to wall: Implementing small
learning communities in five Boston high schools. (LAB Working Paper
No. 3). Providence, RI: Regional Educational Laboratory, the Education
Alliance at Brown University.

Allensworth, E., Nomi, T., Montgomery, N., & Lee, V. (2010, August). College
prep for all? What we’ve learned from Chicago’s efforts. Chicago: Consor-
tium on Chicago School Research, University of Chicago Urban Education
Institute.

Alvarez, T. (2015). Art and expression as a catalyst for change and development.
America’s Promise Alliance. Retrieved from http://www.americaspromise
.org/art-and-expression-catalyst-change-and-development

American Alliance for Health, Physical Education, Recreation and Dance.
(2013). Comprehensive school physical activity programs: Helping stu-
dents achieve 60 minutes of physical activity each day [Position statement].
Reston, VA: Author.

American Psychological Association Zero Tolerance Task Force. (2008, Decem-
ber). Are zero tolerance policies effective in the schools? An evidentiary
review and recommendations. American Psychologist, 63(9), 852-862.

Anderson, C. (2014). Makers: The new industrial revolution. New York: Crown
Business.

Ansary, T. (2004, November 10). A textbook example of what’s wrong with
education. Edutopia. Retrieved from http://www.edutopia.org/textbook-
publishing-controversy

Arain, M., Haque, M., Johal, L., Mathur, P, Nel, W., Rais, A,, et al. (2013, April
3). Maturation of the adolescent brain. Neuropsychiatric Disease and Treat-
ment, 9,449-461.

Aristotle. (2004). Rhetoric. New York: Dover Publications.

Armstrong, T. (2009). Multiple intelligences in the classroom (3rd ed.). Alexan-
dria, VA: ASCD.

Armstrong, T. (2014). You're smarter than you think: A kid’s guide to multiple
intelligences (2nd ed.). Minneapolis, MN: Free Spirit Publishing.

Berger, R. (2014). Leaders of their own learning: Transforming schools through
student-engaged assessment. San Francisco: Jossey-Bass.

174



References | 175

Bergmann, J., & Sams, A. (2012). Flip your classroom: Reach every student in
every class every day. Arlington, VA: International Society for Technology
in Education.

Bernhardt, P. (2009, February/March). Opening up classroom space: Student
voice, autobiography, and the curriculum. The High School Journal, 92(3),
61-67.

Bernstein, J. (2014, August 1). Turn genius hour into genius year. Edutopia.
Retrieved from http://www.edutopia.org/blog/genius-hour-into-genius-
year-jennifer-berstein

Bethea, C. L., Lu, N. Z., Gundlah, C., & Streicher, J. M. (2002, January). Diverse
actions of ovarian steroids in the serotonin neural system. Frontiers in Neu-
roendocrinology, 23(1), 41-100.

Blakemore, S.-J., den Ouden, H., Choudhury, S., & Frith, C. (2007, June). Ado-
lescent development of the neural circuitry for thinking about intentions.
Social Cognitive and Affective Neuroscience, 2(2),130-1309.

Blakemore, S.-J., & Robbins, T. W. (2012, September). Decision-making in the
adolescent brain. Nature Neuroscience, 12(11), 441-446.

Blank, S. (2014, March 12). Beyond the lemonade stand: How to teach high
school students lean startups. Steve Blank. Retrieved from http://steve
blank.com/2014,/03/12/beyond-the-lemonade-stand-how-to-teach-high-
school-students-lean-startups

Bluth, K., & Blanton, B. W. (2014). Mindfulness and self-compassion: Exploring
pathways to adolescent emotional well-being. Journal of Child and Family
Studies, 23,1298-13009.

Bock, P. (2015, January 22). Businesses find success with student apprentices.
Htrnews.com. Retrieved from http://www.htrnews.com/story/money/
companies/state-of-opportunity/2015/01/21/youth-apprentice-program/
22134759

Bogen, J. E., & Bogen, G. M. (1988, September). Creativity and the corpus callo-
sum. Psychiatric Clinics of North America, 11(3), 293-301.

Bowman-Perrott, L., Davis, H., Vannest, K., & Williams, L. (2013). Academic
benefits of peer tutoring: A meta-analytic review of single-case research.
School Psychology Review, 42(1), 39-55.

Brackett, M. A., Caruso, D. R., & Rivers, S. E. (2015, August 19). Edutopia quiz:
What is your emotional intelligence? Edutopia. Retrieved from http://
www.edutopia.org/louisville-social-emotional-learning-quiz

Brand, B. (2009, November). High school career academies: A 40-year proven

model for improving college and career readiness. New York: The National
Career Academy Coalition.

Brooks, R., Brooks, S., & Goldstein, S. (2012). The power of mindsets: Nurturing
engagement, motivation, and resilience in students. In S. L. Christenson, A.




176 | The Power of the Adolescent Brain

L. Reschly, & C. Wylie (Eds.), Handbook of research on student engagement
(pp. 541-562). New York: Springer Science+Business Media LLC.

Bruce, L. B. (2001, September). Student self-assessment: Making standards come
alive. Classroom Leadership, 5(1). Retrieved from http://www.ascd.org/
publications/classroom_leadership/sept2001/Student_Self-Assessment.aspx

Budhachandra, S. K., Reid, A., Brauer, J., Carbonell, F.,, Lewis, J., Ameis, S,, et al.
(2013, September). Developmental changes in organization of structural
brain networks. Cerebral Cortex, 23, 2072-2085.

Bundick, M. J., Quaglia, R. J., Corso, M. J., & Haywood, D. C. (2014, April). Pro-
moting student engagement in the classroom. Teachers College Record, 116,
1-32.

Burke, J. S. (2009, January 24). Chemistry meets choreography to enhance stu-
dent comprehension. Edutopia. Retrieved from http://www.edutopia.org/
arts-education-chemistry-dance-visualization

Burnett, S., Bird, G., Moll, J., Frith, C., & Blakemore, S. J. (2009, June). Develop-
ment during adolescence of the neural processing of social emotion. Jour-
nal of Cognitive Neuroscience, 21(9), 1736-1750.

Busteed, B. (2013, January 7). The school cliff: Student engagement drops with
each school year. Washington, DC: Gallup. Retrieved from http://www
.gallup.com/opinion/gallup/170525/school-cliff-student-engagement-
drops-school-year.aspx

Butler, K. (2006, July 4). The grim neurology of teenage drinking. The New
York Times. Retrieved from http://www.nytimes.com/2006/07/04/
health/04teen.html?pagewanted=all

Buzan, T., & Buzan, B. (1996). The mind map book: How to use radiant thinking to
maximize your brain’s untapped potential. New York: Plume.

Calder, A. (2015, September 23). High school students seek to “capture”
spirit of Waterville in videos. Centralmaine.com. Retrieved from http://
www.centralmaine.com/2015/09/23/high-school-students-seek-to-
capture-spirit-of-waterville-in-videos

Calderon, V. J. (2011, October 13). U.S. students’ entrepreneurial energy waiting
to be tapped. Washington, DC: Gallup. Retrieved from http://www.gallup
.com/poll/150077/students-entrepreneurial-energy-waiting-tapped.aspx

Campbell, P.S., Connell, C., & Beegle, A. (2007, October). Adolescents’ expressed
meanings of music in and out of school. Journal of Research in Music Edu-
cation, 55(3), 220-236.

Casey, B. J.,, Jones, R. M., & Hare, T. A. (2008, March). The adolescent brain.
Annals of the New York Academy of Sciences, 1124,111-126.

Catterall, J. (2011). A neuroscience of art and human empathy: Aligning behav-
ioral and brain imaging evidence. Centers for Research on Creativity.
Retrieved from http://www.croc-lab.org/uploads/7/9/9/8/7998314/
neuroscience-art-empathy.docx




References | 177

Cavanaugh, S. (2004, April 28). Survey: Teachers support real-world learning.
Education Week, 23(33),17.

Cawthon, S. W.,, Dawson, K., & Thorn, S. (2011). Activating student engagement
through drama-based instruction. Journal for Learning Through the Arts,
7(1). Retrieved from http://www.utexas.edu/finearts/tad/sites/files/tad/
content_files/escholarship_uc_item.pdf

Celio, C. I, Durlak, J., & Dymnicki, A. (2011). A meta-analysis of the impact of
service-learning on students. Journal of Experiential Education, 34(2),
164-181.

Centers for Disease Control and Prevention. (2012a). Youth violence: Facts at
a glance. Atlanta: Author. Retrieved from http://www.cdc.gov/violence
prevention/pdf/yv-datasheet-a.pdf

Centers for Disease Control and Prevention. (2012b). School Health Policies
and Practices Study. Atlanta: Author. Retrieved from http://www.cdc.gov/
healthyyouth/data/shpps/pdf/fs_overview_shpps2012.pdf

Centers for Disease Control and Prevention. (2014a). Teen drivers: Get the facts.
Atlanta: Author. Retrieved from http://www.cdc.gov/motorvehiclesafety/
teen_drivers/teendrivers_factsheet.html

Centers for Disease Control and Prevention. (2014b). Trends in the prevalence of
marijuana, cocaine, and other illegal drug use. National YRBS: 1991-2013.
Atlanta: Author. Retrieved from http://www.cdc.gov/healthyyouth/data/
yrbs/pdf/trends/us_drug_trend_yrbs.pdf

Centers for Disease Control and Prevention. (2015a). Suicide prevention. Atlanta:
Author. Retrieved from http://www.cdc.gov/violenceprevention/suicide/

Centers for Disease Control and Prevention. (2015b). Youth and tobacco use.
Atlanta: Author. Retrieved from http://www.cdc.gov/tobacco/data_
statistics/fact_sheets/youth_data/tobacco_use

Cervone, B. (2013, September). A student voice rubric from NYC high school
students. WKCD.org. Retrieved from http://www.whatkidscando.org/
studentvoicerubric

Chakravarty, A. (2012, April/June). The neural circuitry of visual artistic pro-
duction and appreciation: A proposition. Annals of Indian Academy of Neu-
rology, 15(2), 71-75.

Chang, C.-C,, Liang, C., & Chen, Y.-H. (2013, January). Is learner self-assessment
reliable and valid in a web-based portfolio environment for high school stu-
dents? Computers & Education, 60(1), 325-334.

Chapman, T. K., Hobbel, N., & Alvarado, N. V. (2011, April). A social justice
approach as a base for teaching writing. Journal of Adolescent & Adult Lit-
eracy, 54(7), 539-541.

Chein, J., Albert, D., O’Brien, L., Uckert, K., & Steinberg, L. (2011, March). Peers
increase adolescent risk taking by enhancing activity in the brain’s reward
circuitry. Developmental Science, 14(2), F1-F10.




178 | The Power of the Adolescent Brain

Chen, G. (n.d.). High school reading lists: Pros and cons of controversial books.
Public School Review. Retrieved from http://www.publicschoolreview.com/
blog/high-school-reading-lists-pros-and-cons-of-controversial-books

Chua, K. (2014, August 28). Standing desks may be the next classroom trend.
Education Week Teacher.Retrievedfromhttp://blogs.edweek.org/teachers/
teaching_now/2014/08/standing_desks_may_be_next_classroom_trend
.html

Ciesla, J. A, Reilly, L. C,, Dickson, K. S., Emanuel, A. S., & Updegraf, J. A. (2012).
Dispositional mindfulness moderates the effects of stress among adoles-
cents: Rumination as a mediator. Journal of Clinical Child & Adolescent
Psychology, 41(6), 760-770.

Cohen, G. L., Garcia, J., Apfel, N., & Master, A. (2006, September 1). Reducing
the racial achievement gap: A social-psychological intervention. Science,
313(5791),1307-1310.

Coleman, D. (2011, April 28). Bringing the Common Core to life. Transcript
of speech at Chancellors Hall, State Education Building, Albany, NY.
Retrieved from http://usny.nysed.gov/rttt/docs/bringingthecommoncore
tolife/fulltranscript.pdf

Colorado Education Initiative. (2014, August). Take a break! Teacher tool-
box: Physical activity breaks in the secondary classroom. Denver, CO:
Author. Retrieved from http://www.coloradoedinitiative.org/wp-content/
uploads/2014/08/CEI-Take-a-Break-Teacher-Toolbox.pdf

Community Reports. (2015, September 2). Atascocita High’s Advanced Ani-
mation class selected for All American High School Film Fest. The Atas-
cocita Observer. Retrieved from http://www.yourhoustonnews.com/
atascocita/news/atascocita-high-s-advanced-animation-class-selected-for-all-
american/article_cf5elc13-d96f-50cl-al19-ba803b535a70.html

Conner, J. O., & Pope, D. C. (2013). Not just robo-students: Why full engagement
matters and how schools can promote it. Journal of Youth and Adolescence,
42,1426-1442.

Cook, S. W., & Goldin-Meadow, S. (2006). The role of gesture in learning: Do
children use their hands to change their minds? Journal of Cognition and
Development, 7(2), 211-232.

Coughlin, E. (2010, April). High school at a crossroads. Educational Leadership,
67(7),48-53.

Covey, S. (1998). The 7 habits of highly effective teens. New York: Fireside.

Crews, F. T., Mdzinarishvili, A., Kim, D., He, J., & Nixon, K. (2006). Neurogen-
esis in adolescent brain is potently inhibited by ethanol. Neuroscience,
137(2), 437-445.

Crone, E. A., & Dahl, R. E. (2012). Understanding adolescence as a period of
social-affective engagement and goal flexibility. Nature Reviews Neurosci-
ence, 13(9), 636-650.




References | 179

Csikszentmihalyi, M. (2008). Flow: The psychology of optimal experience. New
York: Harper Perennial.

Csikszentmihalyi, M., Rathunde, K., & Whalen, S. (1996). Talented teenagers: The
roots of success and failure. Cambridge, UK: Cambridge University Press.

Cunningham, R. L., Lumia, A. R., & McGinnis, M. Y. (2013, July). Androgenic
anabolic steroid exposure during adolescence: Ramifications for brain
development and behavior. Hormones and Behavior, 64(2), 350-356.

D’Angelo, L. (2004, April/May). The thrills of a lifetime. Scholastic Choices,
19(6),18.

Dart, R. C., Surratt, H. L., Cicero, T. J,, Parrino, M. W., Severtson, S. G., Bucher-
Bartelson, B., et al. (2015, January 15). Trends in opioid analgesic abuse and
mortality in the United States. The New England Journal of Medicine, 372,
241-248.

David, J. L. (2008, May). What research says about ... Small learning communi-
ties. Educational Leadership, 65(8), 84-85.

Davis, M. (2012, December 5). How collaborative learning leads to stu-
dent success. Edutopia. Retrieved from http://www.edutopia.org/stw-
collaborative-learning-college-prep

Davis, M. (2013, October 4). Restorative justice: Resources for schools. Edu-
topia. Retrieved from http://www.edutopia.org/blog/restorative-justice-
resources-matt-davis

Deake, J., & Deake, T. (2013). The owner’s manual for driving your adolescent
brain. San Francisco: Little Pickle Press.

Dewey, J. (1897, January). My pedagogic creed. School Journal, 54, 77-80.
Retrieved from http://dewey.pragmatism.org/creed.htm

Dewey, J. (1933/1986). How we think. In J. A. Boydston (Ed.), John Dewey—The
later works, 1925-1953, Vol. 8: 1933 (pp. 105-352).

Diers, M., et al. (2015, January 12). Illusion-related brain activations: A new
virtual reality mirror box system for use during functional magnetic reso-
nance imaging. Brain Research, 1594,173-182.

Di Giulio, R. C. (2007). Positive classroom management: A step-by-step guide to
helping students succeed. Thousand Oaks, CA: Corwin.

Dobbs, D. (2011, October). Beautiful teenage brains. National Geographic.
Retrieved from http://ngm.nationalgeographic.com/2011/10/teenage-
brains/dobbs-text

Duer, B. (2010, March 15). Music education goes high-tech at McKinley High.
CantonRep.com. Retrieved from http://www.cantonrep.com/article/2010
0315/News,/303159854

Dumontbheil, I. (2014, October). Development of abstract thinking during child-
hood and adolescence: The role of rostrolateral prefrontal cortex. Develop-
mental Cognitive Neuroscience, 10, 57-76.

Durlak, J. A., Weissberg, R. P, Dymnicki, A. B., Taylor, R. D., & Schellinger, K.
B. (2011, January/February). The impact of enhancing students’ social and




180 | The Power of the Adolescent Brain

emotional learning: A meta-analysis of school-based universal interven-
tions. Child Development, 82(1), 405-432.

Dustin, A., Chein, J., & Steinberg, L. (2013, April). The teenage brain: Peer influ-
ences on adolescent decision-making. Current Directions in Psychological
Science, 22(2), 114-120.

Dweck, C. (2007). Mindset: The new psychology of success. New York: Ballantine.

Dwyer, J. B, McQuown, S. C., & Leslie, F. M. (2009, May). The dynamic effects of
nicotine on the developing brain. Pharmacology and Therapeutics, 122(2),
125-139.

Ebben, P. (2015, September 14). Eye on education: Wakefield Vocational stu-
dents embracing virtual reality program. CBS Boston. Retrieved from
http://boston.cbslocal.com/2015/09/14/wakefield-vocational-students-
embracing-virtual-reality-program

Education Commission of the States. (2014, January). 50-state analysis: High
school graduation requirement or credit toward graduation—Service-
learning/community service. Retrieved from http://ecs.force.com/mbdata/
mbquest3RTE?Rep=S1.1301

Eisenegger, C., Haushofer, J., & Fehr, E. (2011, June). The role of testosterone in
social interaction. Trends in Cognitive Sciences, 15(6), 263-271.

Eliade, M. (1998). Rites and symbols of initiation. New York: Spring Press.

Elias, M. (2014, August 27). SMART goal setting with your students. Eduto-
pia. Retrieved from http://www.edutopia.org/blog/smart-goal-setting-
with-students-maurice-elias

Elliot, Erwin, Hall, & Heidorn, 2013

Ellis, A. K., Denton, D. W., & Bond, J. B. (2014, February 21). An analysis of
research on metacognitive teaching strategies. Procedia—Social and Behav-
foral Sciences, 116, 4015-4024.

Ellis, L. A., Marsh, H. W., & Craven, R. G. (2009, September). Addressing the
challenges faced by early adolescents: A mixed-method evaluation of the
benefits of peer support. American Journal of Community Psychology, 44(1-
2), 54-75.

Erikson, E. H. (1993a). Childhood and society. New York: W. W. Norton &
Company.

Erikson, E. H. 1993b). Young man Luther: A study in psychoanalysis and history.
New York: W. W. Norton & Company.

Erikson, E. H. (1994a). Identity: Youth and society. New York: W. W. Norton &
Company.

Erikson, E. H. (1994b). Identity and the life cycle. New York: W. W. Norton &
Company.

Facing History and Ourselves. (2015). Journals in a Facing History classroom.
Retrieved from https://www.facinghistory.org/for-educators/educator-
resources/teaching-strategy/journals-facing-history-classroom




References | 181

Faircloth, B. S. (2012). “Wearing a mask” vs. connecting identity with learning.
Contemporary Educational Psychology, 37,186-194.

Faridi, S. (2014, June 24). Happy teaching, happy learning: 13 secrets to Fin-
land’s success. Education Week. Retrieved from http://www.edweek.org/
tm/articles/2014,/06/24/ctq_faridi_finland.html?r=2075860148

Farrington, C. A., Roderick, M., Allensworth, E., Nagaoka, J., Keyes, T. S., Johnson,
D. W, et al. (2012). Teaching adolescents to become learners. The role of non-
cognitive factors in shaping school performance: A critical literature review.
Chicago: University of Chicago Consortium on Chicago School Research.

Fedewa, A. L., & Erwin, H. E. (2011, July/August). Stability balls and students
with attention and hyperactivity concerns: Implications for on-task and in-
seat behavior. Journal of Occupational Therapy, 65(4), 393-399.

Ferlazzo, L. (2012, January 10). Response: Ways to include students in the forma-
tive assessment process. Education Week Teacher. Retrieved from http://
blogs.edweek.org/teachers/classroom_qa_with_larry_ferlazzo/2012/01/
matt_townsley_asked_carol_boston.html

Fielding, M. (2004, January). Transformative approaches to student voice: The-

oretical underpinnings, recalcitrant realities. British Educational Research
Journal, 30(2), 295-311.
Finley, T. (2014, June 10). Your face scares me: Understanding the hyperratio-

nal adolescent brain. Edutopia. Retrieved from http://www.edutopia.org/
blog/understanding-the-hyperrational-adolescent-brain-todd-finley

Fitzgerald, A. (2015, March 17). Educating the imagination. Teachers & Writers
Magazine. Retrieved from http://www.teachersandwritersmagazine.org/
the-cannibals-1102.htm

Fitzgerald, K. (2015, April 29). Australian education gives all students skills
for the workplace. Education Week Online. Retrieved from http://blogs.
edweek.org/edweek/global_learning/2015/04/australia_education_
system_giving_all_students_skills_for_the_workplace.html

Flanagan, L. (2015, January 30). How improv can open up the mind to learn-
ing in the classroom and beyond. Mind/Shift—KQED News. Retrieved from
http://ww2.kqed.org/mindshift/2015/01/30/how-improv-can-open-up-
the-mind-to-learning-in-the-classroom-and-beyond

Flavell, J. H. (1976). Metacognitive aspects of problem solving. In L. B. Resnick
(Ed.), The nature of intelligence (pp. 231-236). Hillsdale, NJ: Erlbaum.

Flavell, J. H. (2011). The developmental psychology of Jean Piaget. Whitefish,
MT: Literary Licensing, LL.C.

Flesher, A. (2013, September 18). How to teach teens about the brain. Greater
Good. Retrieved from http://greatergood.berkeley.edu/article/item/how_
to_teach_teens_about_the_brain

Forhan, S. E., Gottlieb, S. L., Sternberg, M. R., Xu, F,, Datta, S. D., McQuillan, G.
M., etal. (2009, December 1). Prevalence of sexually transmitted infections




182 | The Power of the Adolescent Brain

among female adolescents aged 14 to 19 in the United States. Pediatrics,
124(6),1505-1512.

Frank, A. (1989). The diary of Anne Frank: The critical edition. New York:
Doubleday.

Friedman, L. (2014, June 28). Why teenagers act crazy. The New York Times.
Retrieved from http://www.nytimes.com/2014/06/29/opinion/sunday/
why-teenagers-act-crazy.html

Gage, F. (2002, February 1). Neurogenesis in the adult brain. The Journal of
Neuroscience, 22(3), 612-613.

Gallup Youth Development Specialists. (2007). StrengthsExplorer for ages 10 to
14: From Gallup, the creators of StrengthsFinder. Washington, DC: Gallup
Press.

Galvan, A, Hare, T. A., Parra, C. E., Penn, J., Voss, H., Glover, G., et al. (2006).
Earlier development of the accumbens relative to orbitofrontal cortex
might underlie risk-taking behavior in adolescents. The Journal of Neuro-
science, 26(25), 6885-6892.

Gardner, H. (2000). Intelligence reframed: Multiple intelligences for the 21st cen-
tury. New York: Basic Books.

Gemmell, R. (2008, November). Encouraging student voice in academic writing.
The English Journal, 98(2), 64-68.

Gerdes, G., & Ljung, E. J. (2009, September). The students have the answers.
FEducational Leadership, 72, 71-75.

Giedd, J. N. (2002). Inside the teenage brain—Interview: Jay Giedd. Frontline.
Retrieved from http://www.pbs.org/wgbh/pages/frontline/shows/teen
brain/interviews/giedd.html

Giedd, J. N. (2008, April). The teen brain: Insights from neuroimaging. Journal
of Adolescent Health, 42(4), 335-343.

Giedd, J. N. (2009, February 26). The teen brain: Primed to learn, primed to
take risks. Cerebrum, 1-9. Retrieved from http://www.dana.org/Cerebrum/
2009/The_Teen_Brain__Primed_to_Learn, Primed _to_Take_Risks

Giedd, J. N. (2012, August). The digital revolution and adolescent brain evolu-
tion. Journal of Adolescent Health, 51(2),101-105.

Giedd, J. N, Blumenthal, J., Jeffries, N. O., Rajapakse, J. C., Vaituzis, A. C., Liu,
H., et al. (1999, May). Development of the human corpus callosum during
childhood and adolescence: A longitudinal MRI study. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 23(4), 571-588.

Gillebaart, M., Forster, J. A., Rotteveel, M., & Jehle, A. (2013). Unraveling the
effects of novelty on creativity. Creativity Research Journal, 3, 280-285.

Gillies, R. M. (2008). The effects of cooperative learning on junior high school
students’ behaviours, discourse, and learning during a science-based learn-
ing activity. School Psychology International, 29(3), 328-347.




References | 183

Gini, G., & Espelage, D. L. (2014, August 6). Peer victimization, cyberbullying,
and suicide risk in children and adolescents. Journal of the American Medi-
cal Association, 312(5), 545-546.

Goel, V,, & Dolan, R. J. (2001). The functional anatomy of humor: Segregating
cognitive and affective components. Nature Neuroscience, 4, 237-238.
Gogtay, N., Vyas, N. S, Testa, R., Wood, S. J., & Pantelis, C. (2011, May). Age of
onset of schizophrenia: Perspectives from structural neuroimaging studies.

Schizophrenia Bulletin, 37(3), 504-513.

Goldstein, S., & Kornfield, J. (2001). Seeking the heart of wisdom: The path of
insight meditation. Boulder, CO: Shambhala Publications.

Goodman, S. (2014, March 18). Fuel creativity in the classroom with diver-
gent thinking. Edutopia. Retrieved from http://www.edutopia.org/blog/
fueling-creativity-through-divergent-thinking-classroom-stacey-goodman

Gorard, S., & See, B. H. (2011). How can we enhance enjoyment of secondary
school? The student view. British Educational Research Journal, 37(4),
671-690.

Gregory, A., Clawson, K., Davis, A., & Gerewitz, J. (2014, November 4). The
promise of restorative practices to transform teacher-student relationships
and achieve equity in school discipline. Journal of Educational and Psycho-
logical Consultation, 24(1),1-29.

Grinburg, E. (2014, March 10). “Genius hour”: What kids can learn from failure.
CNN. Retrieved from http://www.cnn.com/2014/03/09/living/genius-
hour-education-schools

Guydish, M. (2015, April 2). Meyers STEM students show off 3-D printer, vir-
tual reality machine to area administrators. Times Leader. Retrieved from
http://timesleader.com/news/7407/meyers-stem-students-show-off-3-d-
printer-virtual-reality-machine-to-area-administrators

Habermas, T., & Bluck, S. (2000). Getting a life: The emergence of the life story
in adolescence. Psychological Bulletin, 126(5), 748-769.

Hafen, C. A., Allen, J. P., Mikami, A. Y., Gregory, A., Hamre, B., & Pianta, R. C.
(2012). The pivotal role of adolescent autonomy in secondary school class-
rooms. Journal of Youth and Adolescence, 41, 245-255.

Hagenauer, M. H., Perryman, J., Lee, T. M., & Carskadon, M. A. (2009). Adoles-
cent changes in the homeostatic and circadian regulation of sleep. Develop-
mental Neuroscience, 31(4), 276-284.

Haiken, M. L. (2013, January 10). 50 persuasive speech and debate topics rel-
evant today. The Teaching Factor. Retrieved from https://theteaching
factor.wordpress.com/2013/01/10/50-persuasive-speech-debate-topics-
relevant-today

Hall, G. S. 1904). Adolescence. New York: D. Appleton and Co.

Halpern, R., Heckman, P., & Larson, R. (2013, January). Realizing the potential
of learning in middle adolescence. New York: William T. Grant Foundation.




184 | The Power of the Adolescent Brain

Retrieved from http://www.howyouthlearn.org/pdf/Realizing%20the%20
Poential%200f%20Learning%20in%20Middle%20Adolescence.pdf

Halton District School Board. (2014, Fall). First-of-its-kind “active” classroom
at Milton District High School has energized student learning. Educa-
tion Matters: Newsletter for Parents. Retrieved from http://www.hdsb.ca/
ParentInfo/EMF2014/Pages/First-of-its-kind%E2%80%98active %
E2%80%99classroomatMiltonDistrictHighSchoolhasenergizedstudent
learning.aspx#

Halverson, E. R. (2010, September). Film as identity exploration: A multi-
modal analysis of youth produced films. Teachers College Record, 112(9),
2352-2378.

Hargreaves, A. (1998). The emotional practice of teaching. Teaching and Teacher
Education, 14(8), 835-854.

Harmand, S., Lewis, J. E., Feibel, C. S., Lepre, C. J, Prat, S, Lenoble, A., et al.
(2015, May 21). 3.3-million-year-old stone tools from Lomekwi 3, West
Turkana, Kenya. Nature, 521, 310-315.

Harmon, A. (2007, March 18). Facing life with a lethal gene. The New York
Times, p. Al.

Hatch, M. (2013). The maker movement manifesto: Rules for innovation in the
new world of crafters, hackers, and tinkerers. New York: McGraw-Hill.

Hawkins, T. (2012, December 28). Will less art and music in the classroom really
help students soar academically? The Washington Post. Retrieved from
http://www.washingtonpost.com/blogs/therootdc/post/will-less-art-
and-music-in-the-classroom-really-help-students-soar-academically/
2012/12/28/e18a2da0-4e02-11e2-839d-d54cc6e49b63_blog.html

He, J., & Crews, F. T. (2007). Neurogenesis decreases during brain maturation.
Pharmacological Biochemistry and Behavior, 86, 327-333.

Heick, T. (2014, March 11). 4 technologies to help students find their voice in
your classroom. Edutopia. Retrieved from http://www.edutopia.org/blog/
technologies-help-students-find-voice-terry-heick

Hellweg, E. (2005, August 11). Hip-hop helps teach everything from Eng-
lish to algebra. Edutopia. Retrieved from http://www.edutopia.org/hip-
hop-teaching-classroom

Hernandez, M. (2015, August 26). A guide to producing student digital story-
tellers. EdSurge. Retrieved from https://www.edsurge.com/news/2015-
08-26-a-guide-to-producing-student-digital-storytellers

Hill, W. F,, & Ottchen, C. J. (1995). Shakespeare’s insults: Educating your wit.
New York: Three Rivers Press.

Hodson, H. (2015, January 3). Personalised learning lets children study at their
own pace. New Scientist.

Holas, 1., & Huston, A. C. (2012, March). Are middle schools harmful? The role
of transition timing, classroom quality and school characteristics. Journal
of Youth and Adolescence, 41(3), 333-345.




References | 185

Hong, S. B, Zalesky, A., Cocchi, L., Fornito, A., Choi, E. J., Kim, H. H., et al.
(2013). Decreased functional brain connectivity in adolescents with Inter-
net addiction. PLoS One, 8(2), e57831.

Horn, M. B, & Staker, H. (2014). Blended: Using disruptive innovation to improve
schools. San Francisco: Jossey-Bass.

Horner, C. G., Wallace, T. L., & Bundick, M. J. (2015, May 15). Adolescents’ inter-
pretations of the role of emotion in high school. Teachers College Record,
117,1-34.

Hu, W. (2007, August 16). Forced to pick a major in high school. The New York
Times. Retrieved from http://www.nytimes.com/2007/08/16/education/
16major.html

Hu, W. (2008, October 26). High schools add electives to cultivate interests. The
New York Times. Retrieved from http://www.nytimes.com/2008/10/27/
education/27electives.html

Huff, D. 1993). How to lie with statistics. New York: W. W. Norton & Company.

Hughes, J. M., King, A., Perkins, P., & Fuke, V. (2011, May). Adolescents and
“autographics”: Reading and writing coming-of-age graphic novels. Journal
of Adolescent & Adult Literacy, 54(8), 601-612.

Hussain, S., Anwar, S., & Majoka, M. 1. (2011, January). Effect of peer group
activity-based learning on students’ academic achievement in phys-
ics at secondary level. International Journal of Academic Research, 3(1),
940-944.

Hyerle, D. N. (1996). Visual tools for constructing knowledge. Alexandria, VA:
ASCD.

Hyerle, D. N. (2008). Visual tools for transforming information into knowledge.
Thousand Oaks, CA: Corwin.

Inglis, E. (2009). Introducing artifacts to students (and teachers). Transcription
of video. Teachinghistory.org. Retrieved from http://teachinghistory.org/
tah-grants/lessons-learned,/23961

Inhelder, B., & Piaget, J. (2007). The growth of logical intelligence from childhood
to adolescence. London: Routledge.

Jacobus, J., & Tapert, S. F. (2013). Neurotoxic effects of alcohol in adolescence.
Annual Review of Clinical Psychology, 9,703-721.

Jacobus, J., & Tapert, S. F. (2014). Effects of cannabis on the adolescent brain.
Current Pharmaceutical Design, 20(13), 2186-2193.

Jankowski, K. F., Moore, W. E., Merchant, J. S., Kahn, L. E., & Pfeifer, J. H. (2014,
April). But do you think I'm cool? Developmental differences in striatal
recruitment during direct and reflected social self-evaluations. Develop-
mental Cognitive Neuroscience, 8, 40-54.

Jennings, S. J., & Jennings, J. L. (2013). Peer-directed, brief mindfulness train-
ing with adolescents: A pilot study. International Journal of Behavioral
Consultation and Therapy, 8(2), 23-25.




186 | The Power of the Adolescent Brain

Jensen, E. (2000). Learning with the body in mind: The scientific basis for ener-
gizers, movement, play, games, and physical education. Thousand Oaks, CA:
Corwin.

Johnson, V. L., Simon, P,, & Mun, E.-Y. (2014). A peer-led high school transition
program increases graduation rates among Latino males. The Journal of
Educational Research, 107,186-196.

Jones, R. (1976). The third wave. Retrieved from http://www.thewavehome
.com/1976_The-Third-Wave_story.htm

Joseph Lancaster. (2015). In Encyclopsedia Britannica. Retrieved November 5,
2015, from http://www.britannica.com/biography/Joseph-Lancaster

Junior Achievement. (2010, September). Job shadow: How business can help
attack the dropout crisis in America. Retrieved from https://www.junior
achievement.org/documents/20009/36541/2010_Job_Shadow_White_
Paper.pdf/809a15f9-84be-487c-8f73-078124b3a944

Kabat-Zinn, J. 1994). Wherever you go, there you are: Mindfulness meditation in
everyday life. New York: Hyperion.

Kalkavage, P. (20006, Fall). The neglected muse: Why music is an essential liberal
art. American Educator. Retrieved from http://www.aft.org/periodical/
american-educator/fall-2006/neglected-muse

Kann, L., Kinchen, S., Shanklin, S. L., Flint, K. H., Hawkins, J., Harris W. A,, et
al. (2014, June 13). Youth risk behavior surveillance—United States, 2013.
CDC Morbidity and Mortality Weekly Report, 63(4). Retrieved from http://
www.cdc.gov/mmwr/pdf/ss/ss6304.pdf

Kannapel, P. J. (2012, April). High school capstone courses: A review of the lit-
erature. Nashville, TN: The Appalachia Regional Comprehensive Center
(ARCC) at Edvantia.

Kaplan, A., & Flum, H. (2012, July). Identity formation in educational settings:
A critical focus for education in the 21st century. Contemporary Educa-
tional Psychology, 37,171-175.

Kaye, C. B. (2014, February). Meaningful reflection: A practical approach. Prin-
cipal Leadership, 14(6), 20.

Keller, R., & Davidson, D. (2001, May). The math poem: Incorporating math-
ematical terms in poetry. Mathematics Teacher, 94, 342-347.

Kemple, J. J. (2008, June). Career academies: Long-term impacts on work, edu-
cation, and transitions to adulthood. New York: MDRC.

Keren-Happuch, E., Chen, S. H., Ho, M. H., & Desmond, J. E. (2014, February).
A meta-analysis of cerebellar contributions to higher cognition from PET
and fMRI studies. Human Brain Mapping, 35(2), 593-615.

Kiang, J. (2014, May 20). 3 ways coding and gaming can enhance learning. Edu-
topia. Retrieved from http://www.edutopia.org/blog/coding-and-gaming-
enhance-learning-douglas-kiang




References | 187

Kim, K. H. (2011). The creativity crisis: The decrease in creative thinking scores
on the Torrance Tests of Creative Thinking. Creativity Research Journal,
23(4), 285-295.

Knopf, P, Park, M. J., & Mulye, T. P. (2009). The mental health of adolescents:
A national profile, 2008. San Francisco: National Adolescent Health Infor-
mation Center. Retrieved from http://nahic.ucsf.edu/downloads/Mental
HealthBrief.pdf

Koebler, J. (2011, November 7). Teachers use hip hop to engage students. U.S.
News & World Report. Retrieved from http://www.usnews.com/education/
blogs/high-school-notes/2011/11/07/teachers-use-hip-hop-to-engage-
students

Kuhn, D. (2006, March). Do cognitive changes accompany developments in the
adolescent brain? Perspectives on Psychological Science, 1(1), 59-67.

Kulowiec, G. (2011). Cell phones as classroom tools. Teachinghistory.org.
Retrieved from http://teachinghistory.org/digital-classroom/tech-for-
teachers/25273

Kuss, D. J., van Rooijb, A. J., Shorter, G. W., Griffiths, M. D., & van de Mheen, D.
(2013, September). Internet addiction in adolescents: Prevalence and risk
factors. Computers in Human Behavior, 29(5),1987-1996.

Lannegrand-Willems, L., & Bosma, H. A. (2006). Identity development-in-
context: The school as an important context for identity development.
Identity: An International Journal of Theory and Research, 6(1), 85-113.

Larmer, J., & Mergendoller, J. R. (2010, September). Seven essentials for project-
based learning. Educational Leadership, 68(1), 34-37.

Larsen, D. J., & Larsen, J. E. (2004). “I am a puzzle”: Adolescence as reflected
in self-metaphors. Canadian Journal of Counselling/Revue Canadienne de
Counseling, 38(4), 246-2509.

Lazaroff, M. J. V. (2011, October 28). Kinesthetic biology: Don’t just teach the cell
... BE the cell! Professional development session, Hartford, CT. Retrieved
from http://shs2.westport.k12.ct.us/mjvl/lazaroff/nsta/kinesthetic_
biology.pdf

Leader, S. (2014, January 15). Writing on the walls: Graffiti as an integrated
study project. Edutopia. Retrieved from http://www.edutopia.org/blog/
writing-walls-graffiti-integrated-study-shani-leader

Lee, N. (2015, June 4). Google makes its case for VR by reinventing the field trip.
Engadget.com. Retrieved from http://www.engadget.com/2015/06/04/
google-cardboard-vr-education

Lerman, R. (2012, September). Can the United States expand apprentice-
ship? Lessons from experience. Institute for Study of Labor’s (IZA) Policy
Paper No. 46. Retrieved from https://www.american.edu/cas/economics/
research/upload/2012-18.pdf




188 | The Power of the Adolescent Brain

Lerman, R. 1. (2014, June 19). Expanding apprenticeship opportunities in the
United States. Washington, DC: The Hamilton Project of the Brookings
Institute. Retrieved from http://www.brookings.edu/~/media/Research/
Files/Papers/2014/06/19_hamilton_policies_addressing_poverty/
expand_apprenticeships_united_states_lerman.pdf

Levinson, M. (2014, June 10). Simulations can change the course of history

. classes. Edutopia. Retrieved from http://www.edutopia.org/blog/
simulations-can-change-history-classes-matt-levinson

Levy, L. (2014, October 27). Doodling: A teacher’s secret weapon for unlock-
ing learning. Edudemic. Retrieved from http://www.edudemic.com/
doodling-a-teachers-secret-weapon

Lien, T. (2015, April 17). ZSpace virtual reality system makes science class look
like “Iron Man” lab. Los Angeles Times. Retrieved from http://www.latimes.
com/business/technology/la-fi-tn-zspace-virtual-reality-20150417-story.
html

Lindquist, D. H. (2012, May). Avoiding the complex history, simple answer syn-
drome: A lesson plan for providing depth and analysis in the high school
history classroom. The History Teacher, 45(3), 405-420.

Liston, C., McEwen, B. S., & Casey, B. J. (2008). Psychosocial stress reversibly
disrupts prefrontal processing and attentional control. Proceedings of the
National Academy of Sciences, 106(3), 912-917.

Luciana, M. (2013, November). Adolescent brain development in normal-
ity and psychopathology. Development and Psychopathology, 25(4, Pt. 2),
1325-1345.

Luddy, J. (2010, December 3). Entrepreneurs in the classroom: M.Y.O.B. spells
success. Education World. Retrieved from http://www.educationworld
.com/a_lesson/lesson178.shtml

Luzer, D. (2013, October 1). How apprenticeships work in Switzerland. Wash-
ington Monthly. Retrieved from http://www.washingtonmonthly.com/
college_guide/blog/how_apprenticeships_work_in_sw.php

Lynch, A. D.,, Lerner, R. M., & Leventhal T. (2013, January). Adolescent aca-
demic achievement and school engagement: An examination of the role of
school-wide peer culture. Journal of Youth and Adolescence, 42(1), 6-19.

Mabilangan, R. A., Limjap, A. A., & Belecina, R. R. (2012). Problem-solving strat-
egies of high school students on non-routine problems. Alipato: Journal of
Basic Education, 5, 23-45.

MacQuarrie, A. (2013, August 15). Transforming the way we learn: Why Mine-
craft is an amazing learning tool. Learning Liftoff. Retrieved from http://
www.learningliftoff.com/transforming-way-learn-minecraft-amazing-
learning-tool/# VISBxFViko

Magana, S., & Marzano, R. J. (2014, March). Art and science of teaching: Using
polling technologies to close feedback gaps. Educational Leadership, 71(6),
82-83.




References | 189

Maguire, C., Donovan, C., Mishook, J., de Gaillande, G., & Garcia, I. (2012, Sep-
tember). Choosing a life one has reason to value: The role of the arts in fos-
tering capability development in four small urban high schools. Cambridge
Journal of Education, 42(3), 367-390.

Marcum-Dietrich, N. 1., Byrne, E., & O’Hern, B. (2009, Winter). Marrying the
muse and the thinker: Poetry as scientific writing. Science Activities, 45(4),
14-18.

Martin, M., & Bunting, A. (2015, March 2). What is personalization, really?
Edutopia. Retrieved from http://www.edutopia.org/blog/what-is-
personalization-really-mike-martin-adam-bunting

Martinez, M. R., & McGrath, D. (2013, October). How can schools develop self-
directed learners? Kappan, 95(2), 23-27.

Masten, M. L., Eisenberger, N. 1., Borofsky, L. A., Pfeifer, J. H., McNealy, K.,
Mazziotta, J. C., et al. (2009). Neural correlates of social exclusion during
adolescence: Understanding the distress of peer rejection. Social Cognitive
and Affective Neuroscience, 4(2),143-157.

McCaleb, S. P. 1995). Building communities of learners: A collaboration among
teachers, students, families, and communities. New York: Routledge.

McKay, J. (2012, September). Art journals: High-school students get personal.
Arts & Activities, 152(1), 32-33.

McKim, R. H. (1980). Experiences in visual thinking. Monterey, CA: Brooks/
Cole Pub. Co.

Meier, D. (2002). The power of their ideas: Lessons for America from a small
school in Harlem. Boston: Beacon Press.

Michaels, K. (2012, Fall). Clear guidelines, open response: Introducing peer cri-
tique. unBoxed: A Journal of Adult Learning in Schools, 9. Retrieved from
http://www.hightechhigh.org/unboxed/issue9/introducing_peer_critique

Miller, A. (2012, April 13). Ideas for using Minecraft in the classroom. Edutopia.
Retrieved from http://www.edutopia.org/blog/minecraft-in-classroom-
andrew-miller

Miller, J. (2015, March). The debt we owe to the adolescent brain. Odyssey,
24(3), 6-10.

MindShift. (2012, April 3). Turning teacher-student roles upside down. KQED
News. Retrieved from http://ww2.kqed.org/mindshift/2012/04,/03/
turning-teacher-student-roles-upside-down/

MIT News. (2015, September 17). QS ranks MIT the world’s top university for
2015-16. Retrieved from http://news.mit.edu/2015/qs-ranks-mit-worlds-
top-univeristy-0917

Mitra, D. L. (2004, April). The significance of students: Can increasing “student
voice” in schools lead to gains in youth development? Teachers College
Record, 106(4), 651-688.

Monitorial System. (n.d.). In Wikipedia. Retrieved from https://en.wikipedia
.org/wiki/Monitorial_System




190 | The Power of the Adolescent Brain

Moran, C. (2014, March 5). In their own words: High-school students share their
experiences with A.P. The Seattle Times. Retrieved from http://www.seattle
times.com/education-lab/in-their-own-words-high-school-students-
share-their-experiences-with-a-p

Morgan, W., & Streb, M. (2001, March). Building citizenship: How student voice
in service learning develops civic values. Social Science Quarterly, 82(1),
154-169.

Musil, R. (1996). The man without qualities, vol. 1. New York: Vintage.

National Institute on Drug Abuse. (2014). DrugFacts: High school and youth
trends. Retrieved from http://www.drugabuse.gov/publications/drugfacts/
high-school-youth-trends

Nehring, J. (1998). The school within us: The creation of an innovative public
school. Albany, NY: SUNY Press.

Nielsen, K. (2014, February). Self-assessment methods in writing instruction: A
conceptual framework, successful practices and essential strategies. Jour-
nal of Research in Reading, 37(1), 1-16.

Nobori, M. (2011, June 22). Integrating art and politics to improve high school
student engagement. Edutopia. Retrieved from http://www.edutopia.org/
blog/stw-integrated-studies-video-york-high-school-teachers

Nobori, M. (2012, October 31). Internships provide on-the-job learning. Edu-
topia. Retrieved from http://www.edutopia.org/stw-college-career-stem-
internship

Northoff, G., & Bermpohl, F. (2004, March). Cortical midline structures and the
self. Trends in Cognitive Sciences, 8(3),102-107.

Novick, A. M., Forster, G. L., Tejani-Butt, S. M., & Watt, M. J. (2011, August 10).
Adolescent social defeat alters markers of adult dopaminergic function.
Brain Research Bulletin, 86(1-2),123-128.

Owens, J. (2014, September). Insufficient sleep in adolescents and young adults:
An update on causes and consequences. Pediatrics, 134(3), €921-e932.
Paccone, P. (2014, December 17). Using the talk show format to teach history.
Edutopia. Retrieved from http://www.edutopia.org/discussion/using-talk-

show-format-teach-history

Page, L., & Brin, S. (2004). 2004 founders’ IPO letter. Retrieved from https://
abc.xyz/investor/founders-letters/2004/ipo-letter.html

Patall, E. A., Cooper, H., & Wynn, S. R. (2010, November). The effectiveness and
relative importance of choice in the classroom. Journal of Educational Psy-
chology, 102(4), 896-915.

Paul, A. M. (2012, May 4). Are we wringing the creativity out of kids? Mind/
Shift-KQED News. Retrieved from http://ww2.kqed.org/mindshift/2012/
05/04/are-we-wringing-the-creativity-out-of-kids

Paulos, J. A. 1997). A mathematician reads the newspaper. New York: Anchor
Books.




References | 191

Payne, K., & Edwards, B. (2010, February). Service learning enhances education
for young adolescents. Kappan, 91(5), 27-30.

Pearson, H. (2001, December 6). Ancestors skip adolescence. Nature. Retrieved
from http://www.nature.com/news,/2001/011206/full /news011206-10.html

Perkins, D. (2003, December). Making thinking visible. New Horizons for Learn-
ing: Johns Hopkins School of Education. Retrieved from http://education
Jjhu.edu/PD/newhorizons/strategies/topics/thinking-skills/visible/

Perrin, S. (2004, Winter). Arts and the psychological growth of adolescents.
Independent School, 63(2), 20.

Pfeifer, J. H., & Blakemore, S.-J. (2012, January). Adolescent social cognitive
and affective neuroscience: Past, present, and future. Social Cognitive &
Affective Neuroscience, 7(1), 1-10.

Pfeifer, J. H., Lieberman, M. D., & Dapretto, M. (2007, August). “I know you are
butwhat am I?!” Neural bases of self- and social knowledge retrieval in chil-
dren and adults. Journal of Cognitive Neuroscience, 19(8),1323-1337.

Phillips, M. (2015, April 23). Increasing student voice in local schools and dis-
tricts. Edutopia. Retrieved from http: //www.edutopia.org/blog/increasing-
student-voice-schools-districts-mark-phillips

Pogash, C. (2009, January 28). A school-for-scribes program turns kids into nov-
elists. Edutopia. Retrieved from http://www.edutopia.org/arts-national-
novel-writing-month

Pokhrel, P., Herzog, T. A., Black, D. S., Zaman, A., Riggs, N. R., & Sussman, S.
(2013, June). Adolescent neurocognitive development, self-regulation, and
school-based drug use prevention. Prevention Science, 14(3), 218-222.

Polya, G. (1945). How to solve it: A new aspect of mathematical method. Prince-
ton, NJ: Princeton University Press.

Powell, K. (2006, August). How does the teenage brain work? Nature, 442(24),
8606.

Provost, A. (2013, June 18). Dive into the maker movement. Edutopia. Retrieved
from http://www.edutopia.org/blog/dive-into-the-maker-movement-
adam-provost

Quaglia Institute for Student Aspirations. (2014). My Voice National Student
Report 2014: Grades 6-12. Retrieved from http://www.qisa.org/dmsView/
My_Voice_2013-2014_National_Report_8_25

Rath, T. (2007). StrengthsFinder 2.0. Washington, DC: Gallup Press.

Reynolds, A. (2009, November). Why every student needs critical friends. Edu-
cational Leadership, 67(3), 54-57.

Rich, M. (2009, August 29). A new assignment: Pick books you like. The New
York Times. Retrieved from http://www.nytimes.com/2009/08/30/books/
30reading.html

Riskowski, J. L., Todd, C. D., Wee, B., Dark, M., & Harbor, J. (2009). Exploring the
effectiveness of an interdisciplinary water resources engineering module in




192 | The Power of the Adolescent Brain

an eighth grade science course. International Journal of Engineering Edu-
cation, 25(1),181-195.

Rivera, S. (2015, December 23). Using Minecraft to teach middle school history.
HowToLearn.com. Retrieved from http://www.howtolearn.com/2015/12/
using-minecraft-to-teach-middle-school-history

Robinson, K. (2012, December 7). Do schools kill creativity? Huffington Post.
Retrieved from http://www.huffingtonpost.com/sir-ken-robinson,/do-
schools-kill-creativity_b_2252942.html

Ronan, A. (2015, March 20). 7 ways to hack your classroom to include stu-
dent choice. Edudemic Favorites. Retrieved from http://www.edudemic
.com/7-ways-to-hack-your-classroom

Rooney, A. (2015, March 15). Peer mentoring at Haldane: High school students
work with eighth-graders. Phillipstown.info. Retrieved from http://philips
town.info/2015/03/15/peer-mentoring-at-haldane-high-school-students-
work-with-eighth-graders

Rosenzweig, M. R., & Bennett, E. L. (1972, August). Cerebral changes in rats
exposed individually to an enriched environment. Journal of Comparative
and Physiological Psychology, 80(2), 304-313.

Rosenzweig, M. R., Bennett, E. L., & Diamond, M. C. (1972). Brain changes in
response to experience. Scientific American, 226(2), 22-29.

Rothenberg, A. (1990, September). Creativity in adolescence. Psychiatric Clinics
of North America, 13(3), 415-434.

Roznik, S. (2012, January 13). FdL High Student Court takes restorative
approach to behavior. Fdlreporter.com.

Rubenstein, G. (2008, December 3). Real world, San Diego: Hands-on learning
at High Tech High. Edutopia. Retrieved from http://www.edutopia.org/
collaboration-age-technology-high-tech

Rubino, T., Realini, N., Braida, D., Guidi, S., Capurro, V., Vigano, D., et al. (2009,
August). Changes in hippocampal morphology and neuroplasticity induced
by adolescent THC treatment are associated with cognitive impairment in
adulthood. Hippocampus, 19(8), 763-772.

Rushton, M. (2012). The invention convention in the classroom: The basics of
disciplined creative thinking for every grade level. Lewis Center, OH: The
Invention Convention and Just Think Inc. Retrieved from http://www
Jjust-think-inc.com/documents/LessonGuide2012.pdf

Rybakova, K., Piotrowski, A., & Harper, E. (2013, Spring). Teaching controver-
sial young adult literature with the Common Core. Wisconsin English Jour-
nal, 55(1), 37-45.

Sammon, G. M. (2007). Creating and sustaining small learning communities:
Strategies and tools for transforming high schools (2nd ed.). Thousand Oaks,
CA: Corwin.

Schell, J. (2013, November 4). From flipped classrooms to flipping with peer
instruction. Turn to Your Neighbor: The Official Peer Instruction Blog.




References | 193

Retrieved from http://blog.peerinstruction.net/2013/11/04/from-flipped-
classrooms-to-flipping-with-peer-instruction

Scherf, K. S., Smyth, J. M., & Delgado, M. R. (2013, July). The amygdala: An
agent of change in adolescent neural networks. Hormones and Behavior,
64(2),298-313.

Scheuerell, S. (2010). Virtual Warrensburg: Using cooperative learning and the
Internet in the social studies curriculum. The Social Studies, 101,194-199.

Schiff, M., & Bazemore, G. (2012). “Whose kids are these?” Juvenile justice
and education partnerships using restorative justice to end the “school-
to-prison pipeline.” In New York State Permanent Judicial Commission
on Justice for Children, Keeping kids in school and out of court: A collec-
tion of reports to inform the National Leadership Summit on School-Justice
Partnerships (pp. 68-82). Albany, NY: New York State Permanent Judicial
Commission on Justice for Children.

Sebastian, C., Burnett, S., & Blakemore, S.-J. (2008, November). Development
of the self-concept during adolescence. Trends in Cognitive Sciences, 12(11),
441-446.

Selemon, L. D. (2013). A role for synaptic plasticity in the adolescent develop-
ment of executive function. Translational Psychiatry, 5(3), e238.

Sengupta, D. (2011, December 5). Online learning, personalized. The New York
Times, p. B1.

Shernoff, D. J., Csikszentmihalyi, M., Schneider, B., & Shernoff, E. S. (2002).
Student engagement in high school classrooms from the perspective of flow
theory. School Psychology Quarterly, 18(2),158-176.

Shute, N. (2009, February). The amazing teen brain. U.S. News & World Report,
146(1), 37-39.

Siegel, D. J. (2014, January 23). The ESSENCE of adolescence. Psychology
Today. Retrieved from https://www.psychologytoday.com/blog/inspire-
rewire/201401/the-essence-adolescence

Siegel, R. (2010). The mindfulness solution: Everyday practices for everyday prob-
lems. New York: Guilford Press.

Silverman, J. G., McCauley, H. L., Decker, M. R., Miller, E., Reed, E., & Raj, A.
(2011, March). Coercive forms of sexual risk and associated violence per-
petrated by male partners of female adolescents. Perspectives on Sexual and
Reproductive Health, 43(1), 60-65.

Sinai, M., Kaplan, A., & Flum, H. (2012, July). Promoting identity exploration
within the school curriculum: A design-based study in a junior high litera-
ture lesson in Israel. Contemporary Educational Psychology, 37,195-205.

Sinclair, D., Purves-Tyson, T. D., Allen, K. M., & Weickert, C. S. (2014, April).
Impacts of stress and sex hormones on dopamine neurotransmission in the
adolescent brain. Psychopharmacology, 231(8), 1581-1599.

Singmaster, H. (2015, July 9). Why we need apprenticeship programs for
high school students. Education Week Online. Retrieved from http://




194 | The Power of the Adolescent Brain

blogs.edweek.org/edweek/global_learning/2015/07/why_we_need_an_
apprenticeship_program_for_high_school_students.html?cmp=ENL-
EU-NEWS3

Sizer, T. (2004). Horace’s compromise: The dilemma of the American high school.
Boston: Marinet Books.

Slavin, R. E. (2014, October). Making cooperative learning powerful. Educa-
tional Leadership, 72(2), 22-26.

Slotnik, D. E., & Schulten, K. (2012, June 12). 163 questions to write or talk
about. The New York Times. Retrieved from http://learning.blogs.nytimes
.com/2012/06/12/163-questions-to-write-or-talk-about

Smith, E. (2010, Winter). Poetry performances and academic identity negotia-
tions in the literacy experiences of seventh grade language arts students.
Reading Improvement, 47(4), 202-218.

Sparks, S. D. (2015, April 1). “Middle” students find success as peer tutors. Edu-
cation Week, 34(26), 9.

Spear, L. (2009). The behavioral neuroscience of adolescence. New York: W. W.
Norton & Company.

Spier, V. (2015, August 25). SAS students experiment with virtual reality. News-
wire. Retrieved from http://newswire.net/newsroom/pr/00090059-sas-
students-experiment-with-virtual-reality.html

Spinks, S. (2002). Adolescent brains are works in progress. Frontline. Retrieved
from http://www.pbs.org/wgbh/pages/frontline/shows/teenbrain/work/
adolescent.html

Steinberg, L. (2010, February). Commentary: A behavioral scientist looks at the sci-
ence of adolescent brain development. Brain and Cognition, 72(1),160-164.

Steinberg, L. (2015, Spring). New foundations of adolescent learning. Indepen-
dent School, 74(3), 85-100.

Stewart, L. (2014, September 8). Maker movement reinvents education. News-
week. Retrieved from http://www.newsweek.com/2014/09/19/maker-
movement-reinvents-education-268739.html

Stltoday.com. (2011, March 30). Student artists learn through peer critique.
Retrieved from http://www.stltoday.com/suburban-journals/metro/
education/student-artists-learn-through-peer-critique/article_f7240163-
a74f-54ca-b6f2-3a8153bcd73c.html

Stoodley, C. J. (2012, June). The cerebellum and cognition: Evidence from func-
tional imaging studies. The Cerebellum, 11(2), 352-365.

Strauss, V. (2013, January 22). Why all high school courses should be elective.
The Washington Post—Answer Sheet Blog. Retrieved from http://www
.washingtonpost.com/blogs/answer-sheet/wp/2013/01/22/why-all-
high-school-courses-should-be-elective

Strong, W. B., Malina, R. M., Blimkie, C. J. R., Daniels, S. R., Dishman, R. K,
Gutin, B,, et al. (2005, June). Evidence based physical activity for school-
age youth. Journal of Pediatrics, 146(6), 732-737.




References | 195

Su’a, J. (2014). Mentally tough teens: Developing a winning mindset. Springfield,
UT: Cedar Fort Inc.

Suraev, A. S., Bowen, M. T., Ali, S. O, Hicks, C., Ramos, L., & McGregor, 1. S.
(2014, May). Adolescent exposure to oxytocin, but not the selective oxyto-
cin receptor agonist TGOT, increases social behavior and plasma oxytocin
in adulthood. Hormones and Behavior, 65(5), 488-496.

Suss, D. T. (2011). Functions of the frontal lobes: Relation to executive functions.
Journal of the International Neuropsychological Society, 17, 759-765.

Swaminathan, N. (2007, March 12). Whatever! Hormonal reversal dur-
ing puberty keeps teens totally anxious. Scientific American. Retrieved
from http://www.scientificamerican.com/article/hormone-reverses-in-
puberty-causing-anxiety

Swanson, S., Crow, S. J., Le Grange, D., Swendsen, J., & Merikangas, K. R. (2011).
Prevalence and correlates of eating disorders in adolescents. Archives of’
General Psychiatry, 68(7), 714-723.

Swearer, D. (2010). The Buddhist world of Southeast Asia: Second edition. Albany,
NY: SUNY Press.

Sztabnik, B. (2014, April 4). March Madness meets AP Lit. Edutopia. Retrieved
from http://www.edutopia.org/blog/march-madness-meets-ap-lit-brian-
sztabnik

Tannenbaum, C., La Floch, C. K., & Boyle, A. (2013, August 20). Are personalized
learning environments the next wave of K-12 education reform? Washington,
DC: American Institutes for Research.

Taylor, T. S. (2007, July 18). After school matters: Apprenticeships for adoles-
cents. Edutopia. Retrieved from http://www.edutopia.org/after-school-
matters-apprenticeships-adolescents

Temple, E. (2012, May 27). A peek inside the notebooks of famous authors,
artists and visionaries. Flavorwire. Retrieved from http://flavorwire
.com/293994/a-peek-inside-the-notebooks-of-famous-authors-artists-
and-visionaries

Teske, C. T. (2011). A study of zero tolerance policies in schools: A multi-inte-
grated systems approach to improve outcomes for adolescents. Journal of
Child and Adolescent Psychiatric Nursing, 24, 88-97.

Thapar, A., Collishaw, S., Pine, D. S., & Thapar, A. K. (2012, March 17). Depres-
sion in adolescence. Lancet, 379(9820),1056-1067.

Tharby, A. (2014, April 16). How to make marking more efficient: Three new
techniques for teachers. The Guardian. Retrieved from http://www.the
guardian.com/teacher-network/teacher-blog/2014/apr/16/how-to-
marking-techniques-teacher-feedback-students

Tiemeier, H., Lenroot, R. K., Greenstein, D. K., Tran, L., Pierson, R., & Giedd,
J. N. (2010, January 1). Cerebellum development during childhood and
adolescence: A longitudinal morphometric MRI study. Neuroimage, 49(1),
63-70.




196 | The Power of the Adolescent Brain

Tierney, A. T., Krizman, J., & Kraus, N. (2015, August 11). Music training alters
the course of adolescent auditory development. Proceedings of the National
Academy of Sciences, 112(32),10062-10067.

Tomlinson, C. A., & Imbeau, M. B. (2010). Leading and managing a differentiated
classroom. Alexandria, VA: ASCD.

Toppinga, K. J. (2009). Peer assessment. Theory Into Practice, 48(1), 20-27.

Traphagen, K., & Zorich, T. (2013, Spring). Time for deeper learning: Lessons
Jrom five high schools. Boston: The National Center on Time & Learning.

Travis, K. E., Leitner, Y., Feldman, H. M., & Ben-Shachar, M. (2015, April). Cer-
ebellar white matter pathways are associated with reading skills in children
and adolescents. Human Brain Mapping, 36(4),1536-1553.

Tseng, S.-C., & Tsai, C.-C. (2007, December). On-line peer assessment and the
role of the peer feedback: A study of high school computer course. Comput-
ers & Education, 49(4), 1161-1174.

Tucker, B. (2012, Winter). The flipped classroom. Education Next, 12(1).
Retrieved from http://educationnext.org/the-flipped-classroom

Turkay, S. (2014). Setting goals: Who, why, how? Cambridge, MA: Harvard Initia-
tive for Learning & Teaching. Retrieved from http://hilt.harvard.edu/files/
hilt/files/settinggoals.pdf?m=1397760848

Urban Dictionary. (2005, February 25). Top definition: High school. Retrieved
from http://www.urbandictionary.com/define.php?term=High+School

Valiente, C., Swanson, J., & Eisenberg, N. (2012, June). Linking students’ emo-
tions and academic achievement: When and why emotions matter. Child
Development Perspectives, 6(2),129-135.

Vander Ark, T. (2015, January 7). Experiencing success at work: High school
internships. Getting Smart. Retrieved from http://gettingsmart.com/2015/
01/experiencing-success-work-high-school-internships

Vangelova, L. (2014, July 14). This is what a student-designed school looks
like. Mind/Shift-KQED News. Retrieved from http://ww2.kged.org/mind
shift/2014/07/14/this-is-what-a-student-designed-school-looks-like

van Gennep, A. (1961). The rites of passage. Chicago: University of Chicago Press.

Voelker, D. J., & Armstrong, A. (2013, July). Designing a question-driven U.S.
history course. OAH Magazine of History, 27(3),19-24.

Vygotsky, L. (1934/1986). Thought and language. Cambridge, MA: MIT Press.

Vygotsky, L. (1931/1994). Imagination and creativity of the adolescent. In R. van
der Veer & J. Valsiner (Eds.), Vygotsky reader (pp. 266-288). Oxford, UK:
Blackwell.

Walker, J. (2015, March 26). Elgin peer jury gives kids second chance. Chicago
Tribune. Retrieved from http://www.chicagotribune.com/suburbs/elgin-
courier-news/news/ct-ecn-peer-jury-st-0327-20150326-story.html

Wallace-Siegel, R. (2012, October 4). A passionate, unapologetic plea for creative
writing in schools. The Atlantic. Retrieved from http://www.theatlantic




References | 197

.com/national /archive/2012/10/a-passionate-unapologetic-plea-for-
creative-writing-in-schools/263212/

Wanket, M. O. (2005, September). Building the habit of writing. Educational
Leadership, 63(1), 74-76.

Washor, E., & Mojkowski, C. (2013). Leaving to learn: How out-of-school learning
increases student engagement and reduces dropout rates. Portsmouth, NH:
Heinemann.

Weber, S., & Mitchell, C. (2008). Imaging, keyboarding, and posting identities:
Young people and new media technologies. In D. Buckingham (Ed.), Youth,
identity, and digital media (pp. 25-48). Cambridge, MA: MIT Press.

Weil, L. G, Fleming, S. M., Dumontheil, I., Kilford, E. J., Weil, R. S., Rees, G., et al.
(2013, March). The development of metacognitive ability in adolescence.
Consciousness and Cognition, 22(1), 264-271.

Wenger, E. (2011, October). Communities of practice: An introduction. Arlington,
VA: National Science Foundation.

Wilhelm, J. (2013). Improving comprehension with think aloud strategies: Model-
ing what good readers do. New York: Scholastic Teaching Resources.

Williams-Johnson, M. A, Cross, D., Hong, J., Aultman, L., Osbon, J., & Schutz, P.
(2008). There are no emotions in math: How teachers approach emotions
in the classroom. Teachers College Record, 110(8), 1574-1610.

Willier-Allred, M. (2010, January 29). Westlake High students observe sur-
gery on National Job Shadow Day. Ventura County Star. Retrieved from
http://www.vcstar.com/news/education/high-school-students-see-live-
surgery-for-job

Willis, J. (2007a, March). Cooperative learning is a brain turn-on. The Middle
School Journal, 38(4), 4-13.

Willis, J. (2007b). Research-based strategies to ignite student learning: Insights
from a neurologist and classroom teacher. Alexandria, VA: ASCD.

Willis, J. (2009/2010, December/January). How to teach students about the
brain. Educational Leadership, 67(4). Retrieved from http://www.ascd
.org/publications/educational-leadership/dec09/vol67/num04/How-to-
Teach-Students-About-the-Brain.aspx

Willis, J. (2012, September 14). How to build happy brains. Middleweb. Retrieved
from http://www.middleweb.com/2847/how-to-build-happy-brains

Wilson, F. 1999). The hand: How its use shapes the brain, language, and human
culture. New York: Penguin Random House.

White, J. W.,, & Hungerford-Kresser, H. (2014, May). Character journaling
through social networks. Journal of Adolescent & Adult Literacy, 57(8),
642-654.

Whitman, E. (2015, September 10). 9/11 anniversary 2015 education conun-
drum: How should teachers discuss terrorist attacks in schools? Interna-
tional Business Times.




198 | The Power of the Adolescent Brain

Wong, M. M., Robertson, G. C., & Dyson, R. B. (2015, February). Prospective rela-
tionship between poor sleep and substance-related problems in a national
sample of adolescents. Alcoholism: Clinical and Experimental Research,
39(2), 355-362.

Woodham, C. (2015, April 17). Why kids are hitting puberty earlier than
ever. U.S. News & World Report—Health. Retrieved from http://health
.usnews.com/health-news/health-wellness/articles/2015/04/17/why-
kids-are-hitting-puberty-earlier-than-ever

Zelazo, P.D., & Carlson, S. M. (2012, December). Hot and cool executive function
in childhood and adolescence: Development and plasticity. Child Develop-
ment Perspectives, 6(4), 354-360.

Zimmer, A. (2015, March 19). Peer mentors help struggling teens get to class.
DNAinfo.com. Retrieved from http://www.dnainfo.com/new-york/
20150319/chelsea/peer-mentors-help-struggling-teens-get-class




About the Author

Thomas Armstrong, PhD, is an educator, a psy-
chologist, and a writer who has worked in the
education field for more than 40 years. He is the
author of 16 books, including seven for ASCD
(Multiple Intelligences in the Classroom, The
Best Schools, Awakening Genius in the Class-
room, ADD/ADHD Alternatives in the Class-
room, The Multiple Intelligences and Reading

and Writing, Neurodiversity in the Classroom,
and this book). During the last 30 years, he has delivered more than
1,000 presentations on learning and human development in 29 coun-
tries across six continents and in 44 U.S. states. He has written for
Family Circle, Ladies Home Journal, Parenting, and the AMA Journal
of Ethics and has been honored with membership on the Board of Gov-
ernors of the Academy of Education Arts and Sciences International.
He lives in northern California with his two dogs, Dewey and Daisy. He
can be reached at thomas@institute4learning.com or through his web-
site (www.institute4learning.com), where further information about

his books, presentations, articles, and speaking schedule can be found.





