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INn brief

Concepts from Mind, Brain, and Education science
(neuroeducation), commonly referred in the popular
press as “brain-based learning,” have been applied
iIndiscreetly and inconsistently to classroom teag
practices for many years.

While standards exist in neuroscience, psychology
and pedagogy, until recently there were no agreed
upon standards in their intersection, Mind, Braimg
Education science (Neuroeducation). Some of these
standards will be discussed today.




Today's Focus

Background informatioipremises)

New Model

Educational concey.
“Well-established” e Uneonpresed) cecomprss
“Probably so”
“Intelligent speculation”
“Neuromyths”

Questions




Three Premises

The new academic discipline in discussion is the
Intersection of neuroscience, education and

psychology.
The focus Is equally balanced between knowle
of how humansdaarand how best ttetadTh

The structure of today’s talk will be a mix of new
theory, established findings, and examples from
classroom settings.




Independent Academic Discipline?

Round 3 What Should the Field be Called?

iD




Pros and Cons of Establishing a
New Field

NOT a new academic
flield:

“Easier” (relationships

are, at most, bilateral,
not multidisciplinary);

Adhere to existing
standards;

Scope: Keep studying
“learning.”

NEW Academic Field:

Requires effort in
terms of outreach to
other fields to cross
disciplines (research
and practice);

Scope: Start studying
the relationship
between “learning”
and “teaching”




One pre-judgement

This presentation iIs made by an educator
who Is striving to be a Mind, Brain, and
Education Scientists.

"We know a little of what goes on in the

brain when we learn, but hardly anything
about what goes on in the brain when we
teach," (Blakemore & Frith, 2008, p.118).




Good teaching methodologies
and activities can come from:

The Scientifically
A single discipline Substantiated Art

of Teaching
Bilateral cooperation between

disciplines
NEUROSCIENCE 37
Brain and its Funetioning. 5&

Multiple disciplines

The more academic fields that

offer support for a teaching .
methodology or activity, the B
more credible it Is.




Background of the Study

Dissertation

Grounded Theory development based on a meta
analysis of the literature (19/720Q0)) Oyevé4r>0600
documents reviewed (2,26

New Model developed.

Delphi expert panel (20 experts from six
countries) discussed 11 topics (25; 7) in three
rounds.

New Model modified.
Comparison with existing literature.




Participants in the Delphi

Daniel Ansari Usha Goswami
Michael Ather_ton Christina Hinton Virginia Berninger
Jane Bernstein Mary Helen John T. Bruer

Sarah Jayne Blakemore Immordino-Yang

Renate Nummela- Eric Jense
Caine Jelle Jolles Paul Howard-Jones

Donna Coch Michael Posner  Hideaki Koizumi
David Daniel

Stanislas Dehaene

Marian Diamond R|ta SmllkSte|n

Kurt Fischer David Sousa
SO CIEELE Judy Willis

Howard Gardne

Marc Schwartz




Topics Researched in Mind,
Brain, and Science Education

{3
2.
34
4.
5
6.
.
8.
SF

Neuroimaging

Neurotransmitters and Chemicals
Neurogenesis and Plasticity
Theories of Consciousne

Beliefs about Intelligence

New Learning Theories
Neuroethics

Learning Differences

Mind-Body Connection
Sleep
Physical Exercise
Nutrition




Major Brain Functions in the
Research

School Subjects

Art
Creativity

Languag
Reading
Math
Music
Science

Life Skills

Affect and Empathy
Emotions

Motivation

Attention

Executive Functions and/or
Decision &y
Facial Recognition and
Interpretation

Memory

Social Cognition
Spatial Management
Time Management




Eleven Areas Discussed by the
Experts

Name of the emerging field;

Academic roots;

Definition of terms;

The overarching research, practice and policy gofalse emerging field,;
History;

Thought leaders;

Steps to judging quality information;

Organizations and societies qualified to judgeiii@mation;

BELIEFS AND NEUROMYTHS(today’s focus);

Enhanced communication between professionals ipdhent disciplines;

Design of a new Master’s program to meet the neédsw professionals i
the emerging field.

For complete dissertation, email tracey.tokuhama@lgrom




The
New Model

The categorization of neuromyths and the beliefs agreed upo
by the Delphi expert panel pointed to the main tenets and
principles of Mind, Brain, and Education science.

The tenets are relative to each individual learner while the
principles are important in the same way for all learners.

The tenets and principles define the instructional guidelines @
the field.




Standards

The standards used to develop and judge existing
iInformation in the field are in accordance with the
Delphi panel findings. That is, standards are

“an appropriate synergy of standards in heuroscie
psychology, and pedagogy, as rigorous as those from
neurology, psychology, and pedagogy and in addition
should include a set of ethical guidelines for evaluating not
only the soundness of information but its usefulness,
appropriateness and applicability to learning environments

(TokuhamaHESgjriassg, 2008, p&E2).




Research Goals

The RESEARCH goals of the emerging fieldvwihd, Brain, and
Educationscience are to:

Establish a working understanding of the dynamatienships
between how we learn, how we educate, how the loemstructs ne\
learning, and how the brain organizes and procesgasnation

Study how brain mechanisms contribute to educatmhlearning;
Study relationships between development and thHedpaof the brain;

Develop insights into the neuroscientific and cagaiscientific
determinants of normal, successful and borderlatagdogical
learning and apply these into the field of edusafiocording to
evidenceblagsedopincqixss,

Study the role of the nervous system in education;




Research Goals (con’t)

The RESEARCH goals of the emerging fieldvihd, Brain, and Education
science are to:

Study context and psychosocial factors (such aslssmonomic factors,
levels of parental education, intellectually stiaturig environments, and
culture) as they interact with biological influesaan learning;

Study how biopsychological factors (such as slaapjtion, stress) can
modulate learning and the efficiency of teaching;

Study lifelong learning in the context of ‘the deymng teacher,’ including

how teacher selttiaacimpgestststlerezanpgczahexgpeses
contributes to classroom experiences, and infoonairocessing in a

teachers at different ages;

Study how student seftgrdaliatn m)etetacmtmienmhiol dingn erded ¢hirkgkon

skills can be best developed; and
Determine how and why certain pedagogical pracacesuccessful.

(Source: Tokuhamé&<dfspmsa, 2008, p ZBBH9)




Practice Goals

The PRACTICE goals of the emerging field are to:

Align learning and teaching with how human beingslaologically
organized for learning;

Reciprocally connect research with practice on @sees of learning and
teaching;

Apply neurobiological principles to the theory gmactice of educatio

Study and evaluate how findings from research urogciences can be
applied to educational practice;

Apply research findings in cognitive neuroscier@educational practice
and theory;

Use successful classroom experiences as pointgaitlire for continued
research in the neurosciences; and

Apply our understanding of the brain to education.

(Tokuhamaispiresss, 2008, p4L)




Policy Goals

The POLICY goals of the emerging field are to:

Inform educational policy and practice with reséama the science of
learning;

Improve the efficiency of education policies, bédhnormal and fo
ait-nsk il ethesm, oy nesiyingy @m sSoesmtific goinptes eff o the dhildis
brain/mind operates, both for the design and ferevaluation of
education strategies;

Continually encourage the pursuit of neuroscierdlfy substantiated
beliefs founded in educationaligspspuiedseasadjapststicn shtheesestdts
of which have potential application to educatigmaictice; and

Inform neuroscientific research directions throegperiences in
education.

(Tokuihamatsgumussea 22083 10444 )




Criteria used to categorize concepts

In Understanding the brain: The birth of a learningeswethe Organisation
for Economic Cooperation and Development (OECD 2@doposed a
continuum of four categories of concepts (beliefa¢uromyths):

What is well established (i.plasticity, which now has hundreds of
credible human studies behind

What is probably so (i.esensitive periodsvhich has hundreds of studies
behind it, though not all conducted on humans);

What is intelligent speculation (i.@ender differencesvhich has
thousands of studies behind it, albeit of mixedigguand sometimes with
contradictory findings); and

What is popular misconception or a neuromyth (ireght brain" and
"left brain" discussionwhich has been the target of thousands of books
and articles, some of which promote the term, bagtrof which criticize

the lack of factual accuracy of the claim).




Well-established Probably so Intelligent speculation Neurdm

WHAT 'S WELL-ESTABLISHED

Four Categories of Information Best Evidence Encyclopedia What Works
in the Emerging Field of Clearinghouse
Educational Neuroscience /
Mind, Brain, and Education
Science
WHAT IS WELL- STRONG EVIDENCE OF POSITIVE EFFECTS
ESTABLISHED EFFECTIVENESS
Strong evidence of a
Al. Human brains are as uniqueéAt least one large randomized or randomizedpositive effect with no
asfaces while the basic guas-experimental siudy, or multiple smaller = overriding contrary
structure is the same, there are studies, with a median effect size of at leasl evidence.
no two which are identical. +0.20. A large study is defined as one in
While there are general patterns which at least 10 classes or schools, or 25C To or more studies
of organization in how different students, were assigned to treatments. Smalkrowing statistically
people learn and which brain  studies are counted as equivalent to a large significant positive
areas are involved, each brain isstudy if their collective sample sizes are at effects, at least one of
unique and uniquely organized.Oeast 250 students. If randomized studies hawenich met WWC
(A1) a median effect of at least +0.20, the total seevidence standards for a
of studies need not have a median effect sizestrong design.

No studies showing
statistically significant
or substantively
important negative
effects.




Well-fzstablished

Probably so Intelligent speculation Neurgm

WHAT |S PROBABLY SO

Four Categories of Information Best Evidence Encyclopedia. What Works Clearinghouse

in the Emerging Field of
Educational Neuroscience /
Mind, Brain, and Education
Science
WHAT IS PROBABLY SO

B1. Human breins setk and
often quickly detect novelty,
(which is individually
defined).O(B1)

MODERATE EVIDENCE OF POTENTIALLY POSITIVE EFFECTS
EFFECTIVENESS

Evidence cf & positive eff ect with no
One large matched study or overriding contrary evidence.
multiple smaller studies with a
collective sample size of 250 At least one study showing a statistically
students, with a median effect significant or substantively important
size of at least +.0.20 positive effect.

No studies showing statistically
significant or substantively important
negative effects and few or the same
number if studies showing indeterminate
effects than showing statistically
significant or substantively important
positive effects.




Well-fzstablished

Probably so Intelligent speculation Neurgm

WHAT IS INTELLIGENT SPECULATION

Four Categories of Information
in the Emerging Field of
Educational Neuroscience /
Mind, Brain, and Education
Science
WHAT IS INTELLIGENT
SPECULATION

C8. Self-esteem impacts
learning and academic
achievement.O(C8)

Best Evidence Encyclopedia What Works Clearinghouse

LIMITED EVIDENCE OF MIXED EFFECTS

EFFECTIVENESS
Evidence of inconsistent eff ects as

At least one qualifying study  demonstrated through either of the

with a significant positive following: at least one study showing

effect and/or median effect sizestatistically or substantively importa

of +0.10 or more. positive effect and at least one stud
showing a statistically significant or
substantively important negative
effect, but no more such studies tha
the number showing a statistically
significant or substantively importan
positive effect, or at least one study
showing a statistically significant or
substantively important effect than
showing a statistically significant or
substantively important effect.




Well-established Probably so Intelligent speculation Neurgm

AT IS POPULAR MISCONCEPTION
OR ANEUROMYTH

Four Categories of Information in Best Evidence What Works Clearinghouse
the Emerging Field of Educational Encyclopedia
Neuroscience / Mind, Brain, and
Education Science
WHAT IS FOPULAR INSUFFICIENT NO DISCERNIBLE EFFECTS
MISCONCEPTION OR A EVIDENCE
NEUROMYTH No affirmative evidence of effects. None of
Studies show no the studies show a statistically significant o
D1. On average, most people useignificant differences. substantively important effect, either positiv
about 10% of their brains.O(D1) or negative.
NO QUALIFYING
STUDIES. Or
NO QUALIFYING STUDIES.

Or
POTENTIALLY NEGATIVE EFFECTS

Or
NEGATIVE EFFECTS




Beliefs and Neuromyths

—

Well-established Probably so Intelligent speculation  Neuromyth

5 19 24 28

concepts concepts concepts concepts




WELL-ESTABLISHED A1:
"Human brains are as unique as
faces (fingerprints).”

Al: “Human brains are as
unique as faces; while the
basic structure is the san
there are no two which are
identical.

While there are general
patterns of organization in how
different people learn and
which brain areas are involved,
each brain is unigue and
uniquely organized.”




WHAT IS WELL-ESTABLISHED A2:
“All brains are not equal in their ability
to solve all problems.”



WHAT IS WELL-ESTABLISHED A3:
“The brain changes with experience.”



WHAT IS WELL-ESTABLISHED
A4 Plasticity



WHAT IS WELL-ESTABLISHED
A5: Influence of past knowledge



WHAT IS PROBABLY SO B1.
Novelty



WHAT IS PROBABLY SO B2:
Patterning



WHAT IS PROBABLY SO B3:
Developmental processes



WHAT IS PROBABLY SO B4:
Rehearsal



WHAT IS PROBABLY SO B5:
Elaboration



WHAT IS PROBABLY SO BG6:.
Attention+Memory=Learning



WHAT IS PROBABLY SO BY:
Nutrition



WHAT IS PROBABLY SO BS:
Sleep



WHAT IS PROBABLY SO B9:
Stress



WHAT IS PROBABLY SO B10:
Faces and Voices



WHAT IS PROBABLY SO B11:
Feedback



WHAT IS PROBABLY SO B12:
Self-regulation



WHAT IS PROBABLY SO B13:
Sensitive periods



WHAT IS PROBABLY SO B14:
Emotions



WHAT |IS PROBABLY SO B15:
Support



WHAT IS PROBABLY SO B16:
Constructivism



WHAT IS PROBABLY SO B17:
Strategies



WHAT IS PROBABLY SO B18:
Water



WHAT IS PROBABLY SO B19:
Innate



INTELLIGENT SPECULATION
Cl: Memory



INTELLIGENT SPECULATION
C2: Synapses



INTELLIGENT SPECULATION
C3: Differentiation



INTELLIGENT SPECULATION
C4: Challenge, threat



INTELLIGENT SPECULATION
C5: Existing knowledge



INTELLIGENT SPECULATION
C6: Personal relevance



INTELLIGENT SPECULATION
C7: Self-esteem



INTELLIGENT SPECULATION
C8: Survival needs



INTELLIGENT SPECULATION
C9: Learning experiences



INTELLIGENT SPECULATION
C10: Time



INTELLIGENT SPECULATION
C11: Natural contexts



INTELLIGENT SPECULATION
C12: Sensory channels



INTELLIGENT SPECULATION
C13: Stimuli



INTELLIGENT SPECULATION
C14: Best practice activities



INTELLIGENT SPECULATION
C15: Learning environments



INTELLIGENT SPECULATION
C16: Action



INTELLIGENT SPECULATION
C17: Unconscious learning



INTELLIGENT SPECULATION
C18: Processing strategies



INTELLIGENT SPECULATION
C19: Music



INTELLIGENT SPECULATION
C20: Movement



INTELLIGENT SPECULATION
C21: Humor



INTELLIGENT SPECULATION
C22: Effortless learning



INTELLIGENT SPECULATION
C23: Gender



INTELLIGENT SPECULATION
C24: Enriched environments



NEUROMYTH D1: “On average,
most people use about 10% of
their brains.”



NEUROMYTH D2: “Brain Gym™ (‘a series of simple
body movements to integrate all areas of the brain to
enhance learning,’) is an effective way to enhance
young children’s learning potential



NEUROMYTH D3: “There are
brain differences by race.”



NEUROMYTH D4: “Brain parts act
In 1solation from one another.”



NEUROMYTH D5: “You can't
change the brain.”



NEUROMYTH D6: “Learning more
than one language at a time will
permanently disrupt learning of a

native language.”



NEUROMYTH D7: “Everything
Important about the brain is
determined by the age of three.”



NEUROMYTH D8: “Memory is like an
objective recording of a situation, and
reality exists in an abstract form for
all to perceive.”



NEUROMYTH D9: “Unstructured
discovery learning Is preferable to
structured, teacher-centered instruction
because of neurological functioning.”



NEUROMTYH D10: “The theory of
multiple intelligences is validated
by neuroscience research.”



NEUROMYTH D11: “The brain
has an unlimited capacity.”



NEUROMYTH D12: “Memorization
IS unnecessary for complex mental
processing.”



NEUROMYTH D13: “There are
optimal learning periods associated
with neurogenesis.”



NEUROMYTH D14: “The brain
remembers everything it has ever
experienced; forgetting is simply an
absence of recall ability.”



NEUROMYTH D15: "Neurons are
never replaced (you can't grow new
brain cells).”



NEUROMYTH D16: “The brain
IS different from the mind.”



NEUROMYTH D17: “Human infants
are born with a ‘blank slate’ and
knowledge just needs to be provided
for them to learn.”



NEUROMYTH D18: “Gender
differences outweigh individual
differences when it comes to learning
abilities.”




NEUROMYTH D19: “Neural
plasticity Is due to good pedagogy.”



NEUROMYTH D20: “Learning only
occurs In the classroom.”



NEUROMYTH D21: “Learning Is
iIndependent of a learner’s history.”



NEUROMYTH D22: “Learning can
be Isolated from the
soclal/emotional content.”



NEUROMYTH D23: "Teens ‘act out’
and are Irresponsible because the

prefrontal cortex doesn't develop until
the mid-20s.”



NEUROMYTH D24: “Some people
are more ‘right-brained’ than others,
and other are more ‘left-brained™



NEUROMYTH D25: “Left and right
hemispheres as separable systems

for learning.”



NEUROMYTH D26: “Language IS
located In the ‘left brain’ and spatial
abilities are in the ‘right brain.”



NEUROMYTH D27: “More will be
learned If teaching is timed with
periods of synaptogenesis.”



NEUROMYTH D28: “Reasoning and
decision-making can be divorced from
emotion and feeling, and doing so
Improves the quality of thought one
engages in.”



The Future?



Professional Formation



Principles



Principles (con't)



Principles (con't)



Tenets

111111111111



Instructional Guidelines



Instructional Guidelines (con't)



Future Areas of Research






Who Should Lead?



Final Thoughts






Remember...



Tracey Tokuhama-Espinosa



