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Applying these assumptions to 
education leads to a view of students’ 
potential for academic achievement as 
determined primarily by their inher-
ited intellectual predisposition: Some 
children possess high levels of natu-
ral talent and intelligence, while the 
learning capacity of others is limited 
by a more meager legacy. Following 
that logic, even when students with 
supposedly limited learning potential 
are doing their best, they can’t learn 
to achieve at the levels of their sup-
posedly more intellectually favored 
peers. As a result, schools often give 
them less demanding work, which 
puts them further behind their peers. 
With an underlying view that students’ 
innate ability has a more significant 
impact on academic outcomes than 
the quality of the educational experi-
ences they receive and the amount of 
effort they put into learning, it’s not 
surprising that some teachers dismiss 
the idea that all students have the 
potential to succeed as well-meaning 
but unattainable.

This is how we sort kids. This 
is how we fall short in meeting our 
missions.

There’s a better way.

R E D E F IN IN G  P O T E N T IA L

Over the past 15 years, researchers 
from the diverse but interconnected 
fields of neuroscience, psychology, 
and education have contributed to 
the emerging “science of learning,” 
expanding our understanding of how 
the brain learns and how educators 
can teach students to make the most 
of their lifelong capacity for learning. 
These findings support our defini-
tion of potential as the neurocognitive 
capacity to acquire the knowledge and 
skills to achieve to a higher level of per-
formance.1 Teachers — with support 
from school leaders — need to truly 
understand and embrace this defini-
tion of potential. Then they can begin 
to transform their teaching practices. 
The goal is for teachers to nurture 
students’ potential by guiding them 
to metaphorically rewire their minds 
with new attitudes, knowledge, and 
abilities.

One of a teach er’s 
most essential jobs is 
to guide and motivate 
students to increase

The foundations of students’ learn-
ing potential are built permanently 
into the brain’s readiness for learn-
ing from infancy throughout life and 
in the mind’s ability to continually 
adapt to new challenges. Perhaps the 
most relevant neuroscientific con-
cept for schools and communities is 
experience-dependent synaptogenesis, 
which explains and clarifies how neu-
ronal connections, or synapses, are 
forged by learning experiences. In 
essence, it tells us that the brain is 
changeable, or “plastic.” This property 
has been demonstrated by brain scans 
showing the results of intensive prac-
tice and study by groups of learners as 
diverse as violinists, cab drivers, and 
medical students.

Related to these findings is the con-
clusion that intelligence is not fixed at 
birth. Over the past two decades, in the

nurture versus nature debate, research 
has amassed on the side of nurture, 
indicating that experiential and envi-
ronmental factors contribute greatly to 
the development of intelligence. While 
genetics do play a role, “a significant 
part of students’ intelligence is attrib-
utable to environmental influences,” 
note psychologists Robert Sternberg 
and Wendy Williams.2

A related line of inquiry into the 
nature of intellectual capacity, focusing 
on the development of expertise, sug-
gests that instead of relying on innate 
intelligence, accomplished performers 
in academics, arts, sports, and other 
fields achieve their aims through per-
sistent hard work and deliberate prac-
tice. After extensive research in this 
area, psychology professor K. Anders 
Ericsson determined that committing 
to 5,000 to 10,000 hours of practice is 
the true secret of success. Applying that 
dynamic to education, students who 
are motivated to commit to the some-
times hard work required for learning 
and who receive effective instructional 
support and opportunities for practice 
are more likely to excel than their peers 
who (1) rely on innate “gifts” or (2) give 
up because they don’t believe they have 
the intellectual wherewithal to learn. 
Cognitive assets — we call them assets 
rather than skills to convey the idea that 
they are valuable and can be enhanced 
over time — are mental processes 
to carry out tasks, such as focusing 
attention on key elements in problem 
solving or employing memory strate-
gies to enhance recall. These cognitive 
assets can be taught to and learned by 
students of all ages, supporting the 
view of intelligence as dynamic and 
malleable.

One of a teacher’s most essential 
jobs is to guide and motivate students 
to increase their intelligence. Under-
standing how brain plasticity facilitates 
malleable intelligence and believing 
that students can get smarter make 
a big difference in the instructional 
strategies teachers use and the posi-
tive learning environments they create 
in their classrooms. As a teacher told 
us after learning about potential and 
plasticity, “I now teach all students
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as if they are gifted — because they 
each have a gift and can learn to do 
anything.”

Having these dispositions can also 
help inspire teachers to employ explicit 
instruction with strategies supporting 
students’ development of cognitive 
assets and capacity to become smarter 
across a range of intellectual abili-
ties. Sternberg and colleagues created 
a model designed to help teachers 
recognize and nurture complemen-
tary forms of intelligence. The WICS 
model — for Wisdom, Intelligence, 
and Creativity, Synthesized — builds 
on and expands traditional instruc-
tional models that emphasize memory 
and analytical abilities. It encompasses 
a broader range of thinking skills that 
self-directed learners need to thrive in 
21st-century classrooms and later in 
the knowledge-based working world.

P O W E R IN G  P O TE N T IA L  
TH R O U G H  M E TA C O G N IT IO N
Hand in hand with the motivating 
message that students can become 
functionally smarter is the matter of 
equipping them with the means to do 
so by teaching them to “think about 
their thinking.” In other words, they 
need to know how to employ metacog-
nition to take charge of their learning.

In a recent article in Scientific 
American Mind, cognitive neuroscien-
tist Stephen Fleming suggests “insight 
into our own thoughts, or metacogni-
tion, is key to high achievement in all 
domains.”3 Teaching for metacogni-
tion entails instruction integrated into 
and alongside core subject matter on 
why and how students can monitor 
their thinking as they engage in learn-
ing tasks and wield cognitive assets 
to improve learning. Educational 
research has determined that the 
development and use of metacognitive 
skills accounts for some 40 percent 
of the variance in learning outcomes 
across a variety of tasks.4

In our book Five Big Ideas for Effec-
tive Teaching: Connecting Mind, Brain, 
and Education Research to Classroom 
Practice, we set out a practical approach 
to teach students to employ a meta-
cognitive approach to learning. The

process begins with establishing clear 
intent about what students want to 
achieve; planning and executing action 
steps; and assessing, monitoring, and 
adjusting their thoughts and actions 
to make steady progress. This model 
emphasizes translating thinking into 
action so students recognize that they 
are responsible for maintaining their 
focus on learning, for identifying when 
they need to employ specific cognitive 
assets, and for evaluating how well 
they are learning and how they might 
do better now and in the future.5

All in all, this model conveys to stu-
dents the understanding that learning 
is an ongoing process grounded in a 
variety of thinking skills that they can 
learn to wield and improve over time. 
This is what Stanford University’s 
Carol Dweck means when she encour-
ages educators to encourage students 
to embrace a growth mindset.

P R A C TIC A L G R AIN -R A SED  
TE A C H IN G  STR A TEG IES
Here are four brain-based teaching 
strategies all educators should employ:

I Teach students about their brains’ amazing 
neuroplasticity.

Incorporating into everyday lessons 
the message that “learning changes 
their brains” empowers students to 
realize more of their academic poten-
tial. In particular, students must be 
explicitly taught how to use cognitive 
assets so they can take charge of their 
learning. These essential tools support 
learners as they gather information, 
process their learning, and then apply 
their experiences in the world. With 
support, students recognize why and 
how to steer their learning based on an 
understanding that they are growing 
their brains.

From kindergarten through high 
school, educators and their students 
experience the benefits of building 
lessons about the brain into core 
content. Kara Morrissette, who now 
teaches fourth-graders at Tybee Island 
Maritime Academy in Georgia, has 
taught the concept of brain plasticity 
to kindergartners with the message 
that each of her students has an amaz-

ingly brilliant brain that changes every 
time he or she learns something. Her 
students demonstrate their excite-
ment about learning by “kissing their 
brains” — kissing their fingertips and 
then touching their heads. They’ve 
learned this through “the magic of 
imitation,” as their teacher regularly 
shares her excitement about learning 
and growing her brain.

Older students benefit from learn-
ing the practical aspects of brain plas-
ticity as well. By the time high school 
students make it to Jeremy Green’s 
Advanced Placement psychology and 
U.S. history classes at Franklin County 
High School in Georgia, some seem 
convinced that their academic short-
comings are innate and permanent. 
They are resigned to struggling with 
reading high-level texts, the most 
common problem Green encounters 
among his students. With the goal 
of dispelling the misconception that 
they are stuck where they are, Green 
begins the school year by sharing with 
students a presentation titled “Your 
Brain Is Amazing.” He reinforces that 
message throughout the school year 
by teaching cognitive assets alongside 
core content, such as explicit instruc-
tion on the organizational skills that 
students will need to complete a 
research project.

“Our role as teachers and coaches 
is to sell them on the idea that they can 
get better,” Green says. “If we improve, 
we win — period.”

2 Use the brain's various learning pathways 
in classrooms and schools.

Teachers make learning memorable 
when students are more involved and 
motivated to participate. The thou-
sands of hours of practice identified by 
Ericsson should never be a deluge of 
worksheets and test prep. We need to 
engage students, not herd them. For 
example, well-orchestrated collabora-
tive learning gives students the chance 
to be socially engaged and to teach 
and learn from one another through 
supportive dialogue. Taking science 
classes outside — having students 
study and monitor local ponds and 
streams, grow food and learn about
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soil management, examine air quality, 
inventory local bird populations, and 
even sample locally grown produce 
at lunchtime — connects students 
to their environment and puts their 
senses to work to make learning more 
fun, real, and memorable. It also 
requires the use of cross-disciplinary 
skills, such as math, reading, and 
writing.

Using metaphors in teaching meta-
cognition is another way to engage 
multiple pathways. In keeping with the 
idea of driving their brains, students 
can learn when to step on the gas, 
when to hit the brakes, and when to 
steer in another direction.

Personalize classroom instruction.
Each brain is as unique as a finger-

print, so it requires a certain level of 
individual instruction and guidance. 
In particular, the three C’s — c a r in g ,  
ch o ice , and c h a lle n g e  —  facilitate indi-
vidualized instruction. When students 
are in a caring environment in which 
they feel safe, secure, and encouraged 
to take intellectual risks and when they 
are provided with choices — in choos-
ing books to read independently or 
choosing topics for research projects, 
for example — they can apply what 
they are learning to their personal 
interests. Giving students choices 
motivates and engages them. It rein-
forces the message that they are in 
charge of their learning. Students 
supported through these varied experi-
ences are more likely to challenge their 
own thoughts and strive to achieve 
their full learning potential. Teachers 
need a variety of strategies to meet the 
needs of all learners. A unit that com-
bines social learning, hands-on activi-
ties, and independent research, for 
example, provides a range of learning 
experiences so that each student can 
make his or her own meaning.

Applying aspects of the WICS 
model also helps personalize instruc-
tion by recognizing and building 
on each student’s strengths. Some 
students have well-developed analytic 
and working memory abilities, while 
others are practical problem solvers, 
readily able to transfer learning to new

Giving studenfs 
choices motivates 
and engages them.
It reinforces the 
message that they 
are in charge of \ 
their le a rn in g s  \

situations. Still others may be quite 
creative, exploring and synthesizing 
information in novel ways. Emphasiz-
ing these varied forms of intelligence 
underscores that all students have the 
potential to become smarter and better 
learners and sends a motivating mes-
sage about their ability to succeed.

4 Guide students  to becom e s m a rte r by 
optim izing use of th e ir cognitive assets.

Explicit instruction on “practical opti-
mism” — on taking positive action to 
increase the probability of successful 
outcomes — builds on educational 
research that reveals that when stu-
dents believe they can succeed, they 
are more likely to succeed.

Developing selective attention is 
another cognitive asset that can and 
should be taught. The HEAR strategy 
offers four steps to sharpen attention 
on learning: h a l t ,  e n g a g e , a n t ic ip a te ,  
and re p la y . With this tool, learners 
devote their attention to a specific 
purpose, practice good listening skills, 
imagine what they might gain from 
listening, and then review what they 
learned from the experience.

Another cognitive asset that has 
wide applications both inside and 
outside of the classroom is systematic 
planning. It encourages students to 
think through the steps required for 
a learning project so that it can be 
completed on time, and then to assess 
how well the plan worked and whether 
planning and execution could be 
improved in the future.

This is just a partial list of changes in 
teaching practices and strategies that 
will help align teaching and learning 
with recent research in brain develop-
ment. Essentially, what we want is for 
educators to imagine what schools can 
be like if they apply strategies aimed 
at setting aside misconceptions about 
innate talent and intelligence, focusing 
instead on guiding students to drive 
their brains to achieve their learning 
potential.

By teaching and modeling a meta- 
cognitive approach to learning, teach-
ers can guide students to develop 
cognitive assets that will serve them 
well throughout their lives in school 
and career and wherever their personal 
pursuits may take them.
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tive Education and Prevention. He can be reached 
at marcus@ciep.org. Kelly Rose, who earned her 
master’s degree in brain-based teaching and an Ed.D. 
with a minor in brain-based leadership from Nova 
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