EDUCATIONAL NEUROSCIENCE
FOR ALL

Teaching without an awareness of how the brain learns is like designing
a glove with no sense of what a hand looks like. If classrooms are to be
places of learning, then the brain—the organ of learning—must be un-
derstood and accommodated.

—Leslie A. Hart, Human Brain and Human Learning

Early in our work with the science of learning, how the brain learns, we
hit a cultural firewall. Anytime we found ourselves talking about the brain
and learning, parents often construed that such science was only good for
the struggling student, students who might be diagnosed with learning
disabilities. However, what we quickly realized is how critical neurosci-
ence is for all: the most advanced student, the often-overlooked “just fine
student,” and the struggling student. As an example, executive function-
ing, which is the ability to plan, organize, and execute, is critical for every
person. It takes place in the frontal lobes of the brain, a region that is last
to become highly developed, not until the mid-twenties at least. However,
in the world of education, executive functioning is usually only connected
to students as a “disorder.”

All the way through schooling—through elementary school, through
secondary school, through college, through a master’s degree, and into a
PhD—the prefrontal cortex is still developing. While there is a genetic
component, this development, all the way through, will be affected by the
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onment, by experiences that student has, and by how the student
s upon and unpacks those experiences. This is the concept of neu-
city, and it is something in which schools, for better or for worse,
er they sign up for it or not, play a role.
more closely at the executive functioning skills that schools can
ence the development of: “problem-solving, prioritizing, thinking
self-evaluation, long-term planning, calibration of risk and reward,
gulation of emotion.” These are skills that all students—the most
ed students, the often-overlooked “just fine students,” and the strug-
students—can benefit from being as good at as they possibly can be.

Educational neuroscience for all.

~ So executive functioning, a suite of skills crucial for learning, for jobs, and
for life, a suite of skills from which all students can benefit at excelling, a suite
of skills that schools can help grow by their deliberate actions, is relegated to
something that schools dare not talk about for fear of, at best, the discussion
being labeled as all about learning-disabled students, or, at worst, the school
itself being labeled as an institution for learning-disabled students.

Schools have a window, in the case of executive function, at least a
twenty-year window, where they can influence the rewiring of students’
brains. The sad thing is that most schools either ignore or are ignorant of
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the research and just leave this neuroplastic brain developmen.t to chance.
We tend to start this task pretty well in early elementary education, then' we
tend to drop the ball monumentally, more so the older students get, think-
ing they will just pick up this stuff as they go. So the real nugget of gold that
is “educational neuroscience for all” is that we can help all young people;
at all ages of schooling, the most advanced student, the “]:ust fm.e stuc‘lent,
and the struggling student; we can help them all to rewire thel.r brains to
become better learners and higher-achieving students. By deliberate ac-
tions we take as to how we teach, how we assess, how we guide leftrning,
we can make this happen—for all students. The first step in jin?m.ymg th'ls
nugget free to see the light of day is being able to talk about it in public
without the crucial words “for all” being summarily dismissed, and the hor-
ribly oversimplistic label “learning disabled” attached. o .
P:irst, it is critical to differentiate between the terms “brain” and “mind.
In our early experience, we used these terms interchangeably. H(?wever,
when we fiilallv had the chance to listen to Nobel Laureate Dr. Eric Kan-
del, well known for his work on memory, speak about his publication, The
Age of Insight* we recognized our inaccurate interchanging of the terms
“mind” and “brain.” So what did we do? We emailed Dr. Kandel, and he

brought clarity to our thinking:

This new science of mind is based on the principle that our mind and f)ur
brain are inseparable. The brain is a complex biological organ po§sessi11g im-
mense computatioua] capabi]ity: it constructs our sensory e'txpenence‘, regu-
lates our thoughts and emotions, and controls our actioTls. Itis l‘esPon51l)le not
only for relatively simple motor behaviors such as running and eating, b.ut E'llSO
for complex acts that we consider quintessentially hl.lman, such' as t}1111¥<‘1'11g(i
speaking, and creating works of art. Looked at .from this perspective, our min
is a set of operations carried out by our brain.?

As educators in this field, we sound a lot more believable when we say, “our
mind is a set of operations carried out by our brain.”

Second, we have found that discussions go much better when you talk
about “excellent teaching” rather than “helping students learn best..” One
begets the other, but the former is something that every parent in the
world wants—the best teaching that it is possible to get, regardless of
school type, geographical location, or tax base. Whereas the latt('er tends
to bring about a reactionary, “My child doesn’t need any help with that;
what are you implying?”

Third, {here ii a lo% of research in the field of mind, brain, and .educa-
tion (MBE) science about what excellent teaching entails, and what it most
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definitely does not include as laid out in “the unconscionable list” and “top
twelve” lists in chapter 3. The research is emerging, and the lists are not
complete, but teachers, acting as teacher-researchers (which we discuss in
chapter 12, “Teachers Are Researchers”), will play a crucial collaborative
role in helping the lists evolve.

So we are at a point when we can start explaining educational neurosci-
ence for all. We can help all students rewire their brains to increase how
their minds can perform. We can do this through excellent teaching. And
“excellent teaching” is not just a nebulous statement; it involves teachers do-
ing these practices and not doing those practices. The exact nature of these
practices will look different, varying with the contexts of each individual class-
room, but there is now sufficient MBE research to create these lists.

And, yes, we do mean all students: all ages, all abilities. However high a
flier a student is, educational neuroscience for all can make that student fly
even higher (it can also help the student fly in interesting new directions,
and, as an added benefit, get more sleep as he or she does so). The “just
fine” student, the one who, well, is doing just fine, who “falls through the
cracks” in most schools, the one whom education books typically are not
written about, can increase his or her skills, lmowledge, and confidence
through educational neuroscience for all. For the struggling student, edu-
cational neuroscience for all can help increase his or her skills, knowledge,
and confidence, too.

Educational neuroscience for all involves teachers doing these practices
and not doing those practices. Educational neuroscience for all involves
school and political leaders setting a bar that requires doing these practices
and not doing those practices with students. Educational neuroscience for
all involves parents demanding schools do these and not do those practices.
The goals of this book are thus twofold: first, to convince you this is true;
second, to show you what these practices are.

Assuming that we are now able to engage in a dialogue about how neuro-
science really can benefit all students, the high flier, the “just fine,” and the
struggling student, we can start thinking about how this might be done. The
first step is training teachers in a neurodevelopment model, which research
says is a key step in improving student performance.

As of 2016, four neurodevelopmental training models exist: Neurosci-
ence and the Classroom,* The Brain Targeted Teaching Model,? All Kinds
of Minds,% and Brain and Learning/The NEA Foundation.” They have dif-
ferent levels of research, and different levels of practical application, but all
have been important steps in showing that it is possible to get ideas from
the world of academic research into a form where it is usable by teachers.
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Furthermore, research by Professor Mariale Hardiman of the Johns
Hopkins University School of Education, and creator of The Brain Tar-
geted Teaching Model, suggests that doing so improves students” learning.®
In Neuroteach, we want to build on this work to meet the needs of teach-
ers who want to implement research-based strategies to transform their
practice, assess the impact of what they try, and do so in a sustainable way.

One of the most important things these models give a teacher is a neu-
rodevelopment lens through which to view each student, their course, or
class on a thirty-thousand—foot overhead-view level, and the week-to-week
or day-to-day implementing in the classroom level.

For example, let’s juxtapose All Kinds of Minds® and Howard Gardner’s
theory of multiple intelligences. Research suggests that a common misin-
terpretation of Gardner’s theory of multiple intelligences—that teachers
should be tailoring instruction to meet each individual student’s strengths
(linguistic; logical—mathematical; bodily-kinesthetic; musical; interpersonal;
intrapersonal)—is actually a neuromyth' (as is the idea that people are
either left-brained or right-brained)." Teachers should not be tailoring
instruction to meet each individual student’s strengths. Instead, research
suggests although ecach student has individual learning preferences, all
students learn best when taught in a variety of modalities. The best modali-
ties to use will vary from concept to concept. Teachers should differentiate
based on content, not learning style.'? This misrepresentation of Gardner’s
work is, unfortunately, quite pervasive.

A more correct interpretation of Gardner’s theory of multiple intelli-
gences is that individual differences exist—each person is better at some
of them, worse at others. The All Kinds of Mind framework provides three
levels of categorization to provide finer distinctions in a similar vein to
Gardner’s multiple intelligences, but this time in terms of neurodevelop-

ment demands that might be placed on the brain; its eight broadest catego-
ries (called “constructs”) are memory, attention, language, spatial ordering,
temporal sequential ordering, neuromotor functions, social cognition, and
higher-order cognition.

It was originally conceived as a way to characterize the strengths and
weaknesses of struggling students with an eye to helping students identify
their strengths and leverage them to address their weaknesses—a way to
identify and address individual differences. This is good, and it definitely
works as a tool to do this, but we found a much more powerful use for it
that benefits all students.

Whenever we give All Kinds of Mind workshops, there is a real “aha!”

moment—teachers realize that the greatest power of this framework is as a

EDUCATIONAL NEUROSCIENCE FOR ALL 15

lens through which to see and manipulate their courses at the day-to-da
week-to-week, and thirty-thousand-foot level. Each academic disci li(n)g
and each content area within a subject has neurodevelopmental demlz)mds
th.at are germane to it. The All Kinds of Mind framework allows teachers to
align the neurodevelopmental demands inherent in the material they want
to teach with the neurodevelopmental demands of how they teach};t and
the neurodevelopmental demands of how they assess it. When they do tilis
it benefits all learners, not least because there is a “fairness” thatystudent;
see and appreciate.

But it goes deeper than this. Viewing their classes throhgh this lens tends
to unleash innovative, creative teaching and assessing, which tends to foster
§tudent motivation and engagement, and it leads to teachers differentiat-
ing more, which helps all learners. It also helps teachers balance out the
neurodevelopmental demands they are placing on their students day to da\;
and week to week. For instance, this way, memory storage and retrieval and
language processing do not get hit day after day after day.

Instead, these demands might be placed on a student for a while, before
the teacher deliberately switches to placing those demands, all th’e while
.bearing in mind the demands inherent in the subject. F urtheljmore by add-
ing variety to the demands they are placing on their students teac,herq are
making their class more challenging while at the same time ’fOSteIiIlé ;n—
gagement—more challenging because in order to get a top grade, students
now have to master a greater variety of neurodevelopmental dem’ands L

Struggling students may be asked to do things that they find themsélves
better at; the best and brightest might be made to struggie for a whil;r thé
“just fine” students will not be coasting along in a comfortable groove, but
rather moving from tasks that they find easier to tasks that they find lilore
chﬁallenging. Teaching teachers a neurodevelopmental framework both in-
spires and equips them to vary modalities of teaching and assessment, and
differentiate based on content rather than learning style—all these ';s we
mentioned before, are factors that research says lead to increased ]e;u"ning

By equipping teachers with a neurodevelopmental framework, a HGV\}
lens through which to view their craft, we have made one ste '1l<,)n tile
path of educational neuroscience for all. Two more steps conIl)e‘b Esin
methodologies from the Top Twelve list and avoiding one on The éncon%
scionable List. More steps are outlined in the following chapters. But we
want to end by taking one further look at how educational lleu;’(.)SCiel]CG

for all applies to the best and the brightest, the highest of fliers, and thus
to everyone. , ‘
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Think of students who are good at listening to their teacher, reading their
textbooks, and remembering what they hear and see. Typical school tests,
that staple of grading, are pretty easy for them. How do you push these
students? How do you build their resiliency? You could give them more to
read, more to memorize, and maybe a shorter time in which to do it. But is
this really stressing them? It might cause them stress, ves, but they funda-
mentally know that the task ahead of them is something that they are able
to do. Maybe they are self-aware enough to know that it is even something
they are good at.

The crunch of “not enough time!” to do something that you know you
could do if you had a bit longer is different than the stress that comes from
knowing that the task ahead is something that you are not good at, that fail-
ure, absolute failure, is a possible outcome. Don’t worry; tolerable stress, as
we learn in chapter 7, can be a good thing if it occurs in short duration and
in a supportive community. How do we get the best and the brightest out
of their comfort zone? How can we put them in situations where they real-
ize that to succeed they will have to build new competencies, knowledge,
and confidence? Knowledge of a neurodevelopmental framework gives a
teacher a great toolkit to do this.

To answer this question fully, we need to explore another tendril of
“educational neuroscience for all’”—the nature of intelligence. Humans
have long attempted to define what intelligence is. Contemporary views
see psychometric intelligence, the intelligence of 1Q and standardized
tests, as an important component of intelligence, but not the only com-
ponent (this was the major theme of the 2014 Learning and the Brain
conference in New York). A broader definition of intelligence certainly
includes creativity' and maybe a category that we could call personality
or social intelligence, which includes factors like resiliency, motivation,
curiosity, and social cognitive ability.

Furthermore, intelligence does not reside in one spot in the brain, nor
does creativity, but rather involves networks of parts of the brain, all work-
ing together. Scientists have now mapped out the brain network respon-
sible for psychometric intelligence and also the brain network responsible
for creative intelligence—and, unsurprisingly, they are different. The brain
network for social intelligence is different still. This means that being good
at one of these three forms of intelligence does not necessarily mean you
are good at the others.

One of the huge ideas to come from the field of MBE science is that
intelligence is not fixed at birth. The nature versus nurture debate has
been settled: the answer is that it is a combination of both. Genetic dif-
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ferences and environmental effects, particularly in early childhood lead
to individual differences. We are all stronger or weakér in one fo;m ‘ f
intelligence than others. But neuroplasticity means that as we work Wigl
chil.dren in schools, we have the potential to help students rewire their
brains to improve their performance, to some, but significant, de i
all three of these intelligence areas. e

'P.sychon’letric intelligence, creativity, and personality/social cognitive
ftbl‘llty: which of these does traditional schooling emphaéize and iucgnentiv:

1%69 We suggest that schools put too much of their emphasis on psychomet-
ric intelligence at the expense of the others, and it is time to lzgress that
imbalance. If intelligence is a three-legged stool, it will always be able to 1sdt
there no matter how different the lengths of the legs are—but 'v:/ould oi
want to stand on it? So part of “educational neuroscience for alll” me)'/ms:
fleveloping a broader definition of intelligence in all students: for éx’lm ‘le

Ju§t because a student has high test scores doesn’t mean hc: ,or she (is cp1 ,
ative. Neuroplasticity means we can address that, and a look at the w e];

world students will one day enter means we should address tha(t o

"I“o emphasize why this is important, consider Tony Wagner’s Ii'st of seven
critical competencies, compiled following interviews’with hundreds of Busi

ness leaders to discover what skills young people need to be successful t_

close what he calls “the global achievement gap.”" These are the skills til'ct)

are needed, but that are, Wagner amongst many others argues, too r. 'd

those entering the workforce: SRR

¢ Critical thinking and problem solving
* Collaboration across networks and leading by influence
* Agility and adaptability

¢ Initiative and entrepreneurship

* Effective oral and written communication

* Accessing and analyzing information

¢ Curiosity and imagination

. Which of Wagner’s “seven survival skills” rely exclusively on psychomet
ric intelligence? Which don’t? Where does creativity come intoI l)E/l P \Vha;
about personality and social cognitive ability? Remember thereparz.differ—
ent brain networks at work here, and llaﬁllé high psychom,etric intelligence
does not necessarily mean you are strong in other forms of intelliggence’

Schools put a lot of focus or ic i
a on psychometric intelligence; but wh:
other forms of intelligence? g ’ S
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Think again of those students who are good at listening to their tea(;}ller;

reading their textbooks, and remembering what they hear and sele.11 0:
assignments in most schools are pretty straightfor\.)vard. School is ¢ 1'a (fnff_
ing, but mostly because of the gargantuan quantity 'of work—particularly
homework—that students have to do, as we discuss 11} chapter 10? not be(i
cause of the cognitive complexity of individual tasks‘. T hc'ay are getting g(l)o .
grades. But isn’t their education selling them short? Think of all the ot her
amazing, challenging, deeply engaging cognitive tasks we could be putting
i 1t of them.
N If;(l)erlgine you were given the chance to design a school. that really. S(c)lught
to develop students in the most critical knowledge, skills, an.d mindsets.
What would it look like? What would you incentivize? What kinds of tasks
would students do? Would it look like most schools today'.? o

In chapter 10, Homework, Sleep, and the Learning l?raln., we mtr“odl.lce
the toxic effect that Dr. Denise Pope at Stanford University calls Flomg
school.” Educational neuroscience for all means changing our p.ractlce SO
that we make the fundamental shift from “doing sclloo!” to. le.armng.. L(?ok
at a kindergarten classroom. Intellectual curiosity and intrinsic motivation
abound. The children here are not “doing school.” There .tends to be a pal-
pable energy and passion around learning. Where does this go? Howldobwe
get it back at every grade level? What a fabulous challenge that would be.

Without looking back from this page, what are the three most sa-
lient points you take away from this chapter of Neuroteach?

What are two things you would like to do “tomorrow” with the in-
formation you learned from reading this chapter?
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What is one question you have after reading this chapter?
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