
Teachers Are Brain Changers

a collaboration between



Co-author of  Neuroteach: Brain Science and the Future of  
Education

Co-designer of  Neuroteach Global
gwhitman@saes.org

Follow on Twitter @gwhitmancttl

History Teacher, Student Advisor & Soccer Coach
Executive Director of  the Center for 

Transformative Teaching and Learning





To what extent do you agree or disagree with the 
statement: “Teachers are brain changers?” 

a. Strongly agree

b. Agree more than disagree

c. Disagree more than agree

d. Strong disagree

e. Never thought about it (until now)



2007

What is the next frontier 
for teacher training,
to take good teachers 
(and their schools & 
districts) and
make them great,
and great teachers (and 
their schools & districts) 
and make them expert?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5Y3RpWURhVHZLQWhFYmZMZ2JQQWV5Wi1EUy1xNHY0NndXWklOemotQlpjIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImdjZjUzMGY5Mzk3XzBfMCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMTljdGlZRGFUdktBaEViZkxnYlBBZXlaLURTLXE0djQ2d1daSU56ai1CWmMvMDMzYzFiOTEtZDQxNi00MGJjLTg5Y2QtZGNmMzI3ZDk0MTMyIn0=pearId=magic-pear-metadata-identifier


The CTTL’s vision is a world where every teacher understands how 
every student’s brain learns

The CTTL’s mission is to create and innovate in the field of Mind, 
Brain and Education Science research. 





Which one of these 
questions is least 
likely to be asked 
during a teaching 
candidate 
interview?

A. Do you know and can you teach 
the subject and age group you will 
be working with?

B. How much do you know about 
how the brain learns?

C. Do you like kids?

D. Can you coach (what else can you 
contribute to the school)?



What one is thing NO student will 
ever forget to bring with them to 

each Colorado school day?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5NVRPdmk3ZUZqczNqNUtjZ05qNV9GSmh4NDh1d1Rwa0xyMi1IamhNVTBJIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImdkYWY2ZWYwYjM2XzBfMjQzIiwiY29udGVudEluc3RhbmNlSWQiOiIxOTVUT3ZpN2VGanMzajVLY2dOajVfRkpoeDQ4dXdUcGtMcjItSGpoTVUwSS8zMDIwODUzMC0wODJlLTRjYjQtYTM3Ni1jNjRlYzU0MTY5Y2UifQ==pearId=magic-pear-metadata-identifier


“The organ of learning”



What percentage of 12,000 teachers 
surveyed reported that they have had 
foundational training in how the brain 
learns best? 

20%

40%

60%

80%

100%



www.thecttl.org/necd





What is 
Mind Brain 
Education?

Transformation lies in the translation.
And real 
students!



Arts Integration

Assessment

Attention

Belonging

Constrained Choice

Cognitive Load

Daily Schedule

Disciplinary Literacy

Dual Coding

Emotion and Cognition

Engagement

Executive Functions

Feedback

Formative assessment

Homework

Knowledge Richness & Transfer

Literacy/Science of Reading

Memory

Metacognition

Mindsets

Motivation

Multiple modalities

Multitasking

Neuromyths (eliminate!)

Neuroplasticity

Novelty

Play

Project Based Learning

Self regulation

Sleep

Spaces where learning happens

Stress

Technology Use

Transfer

Well-being and Joy

How can MBE inform, validate, and transform your 
instructional design and student learning?

And real 
students!

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5TW5BRFU2ZnEtSkRlWFBOVFJNNmhzcURHYTFyN20wUkZPaG9NeWpCX1VNIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS1udW1iZXIiLCJzbGlkZUlkIjoiZzg2NWYwM2JkOGZfMF8zMTgiLCJjb250ZW50SW5zdGFuY2VJZCI6IjE5TW5BRFU2ZnEtSkRlWFBOVFJNNmhzcURHYTFyN20wUkZPaG9NeWpCX1VNL2E5YzI5MzgyLTRjYjQtNGFhNi1iZWM5LTU5YTlmNDI0ZDEwNCJ9pearId=magic-pear-metadata-identifier


1997



A neuroteacher is one who 
intentionally applies research 
from the field of Mind, Brain, 

and Education (MBE) science to 
inform, affirm, and transform 
their instructional design and 

work with each individual 
student.



A B C

D E F



A Pathway to Becoming a Brain 
Changing Teacher or School 

Leader



Brain 
Changing 

Deeper Dive Develop your personal 
and school’s “brain 
changing” word wall



“Having words about important concepts enables community 
members to talk about them, think together and agree on 
their meaning, interrogate them for deeper understanding 
and gain collective clarity around related action and impact.”

-Language for learning leadership 
Stoll (2020)



How many of these terms do 
you currently know, 
understand, and use to inform, 
your teaching and leadership? 

Amygdala

Cognitive load

Corpus Callosum

Hippocampus

Limbic System

Myelination

Neuroplasticity 

Neurotransmitters

Prefrontal cortex

Pruning

 



Amygdala
Cognitive load
Corpus Callosum
Hippocampus
Limbic System
Myelination
Neuroplasticity 
Neurotransmitters
Prefrontal cortex
Pruning

 

1. The brain’s communication bridge, connecting the left and right hemispheres to help with coordination, 
thinking, and problem-solving. ________________________________________________________

2. Relates to the amount of  information that working memory can hold at one time. 
____________________________________________________

3. The process that enables nerve cells to transmit information faster and allows for more complex brain 
processes. _____________________________

4. The ability of  the brain throughout life to form and reorganize synaptic connections, especially in response to 
learning and experiences. _________________________________________________________

5. The brain’s emotional and motivation center, influencing feelings, memory, and decision-making in students. 
__________________________________

6. The brain’s chemical messengers, helping send signals between brain cells to regulate mood, attention, and 
learning. __________________________

7. Forms part of  the limbic system and plays a key role in the processing of  emotions. 
__________________________________________________

8. A process by which the brain eliminates extra synapses, structures that allows the neurons to transmit an 
electrical or chemical signal to another neuron, because of  lack of  use or need. 
__________________________________

9. The brain’s memory hub; it helps students store and retrieve information, making it crucial for learning. 
___________________________________

10. The brain’s control center for focus, problem-solving, and self-regulation, still developing in students, which 
affects decision-making and impulse control.
___________________________________________________________



1. The brain’s communication bridge, connecting the left and right hemispheres to help with coordination, thinking, and problem-solving. 
Corpus Callosum

2. Relates to the amount of  information that working memory can hold at one time. Cognitive Load

3. The process that enables nerve cells to transmit information faster and allows for more complex brain processes. 
Myelination

4. The ability of  the brain throughout life to form and reorganize synaptic connections, especially in response to learning and 
experiences. Neuroplasticity

5. The brain’s emotional and motivation center, influencing feelings, memory, and decision-making in students. Limbic System

6. The brain’s chemical messengers, helping send signals between brain cells to regulate mood, attention, and learning. Neurotransmitters

7. Forms part of  the limbic system and plays a key role in the processing of  emotions. Amygdala 

8. A process by which the brain eliminates extra synapses, structures that allows the neurons to transmit an electrical or 
chemical signal to another neuron, because of  lack of  use or need. Pruning

9. The brain’s memory hub; it helps students store and retrieve information, making it crucial for learning. Hippocampus

10. The brain’s control center for focus, problem-solving, and self-regulation, still developing in students, which affects decision-making and 
impulse control. Prefrontal cortex



I can apply this term to my thinking about teaching, learning and 
instructional design.

Neuroplasticity I believe all students can and want to learn - and some 
might need different temporary scaffolds (and maybe extra 
opportunities) to meet the high bar I set for all students.

Neuroscience Vocabulary Applied

I can apply this term to my thinking about teaching, learning and 
instructional design.

Myelination Increasing my integration of retrieval practice into my 
instructional design can promote myelination allowing 
students to access information more quickly and with greater 
accuracy in the future.



All students and 
employees can learn

All students and 
employees want to learn

Evidence-informed 
practices can help 
everyone meet their full 
potential

Currently
surviving

Currently
“just fine”

and
“doing school”

Currently
thriving



Brain 
Changing 

Deeper Dive Teach teachers, 
students, and parents 
about neuroplasticity







Neuroplasticity:
The lifelong ability of 
the brain to change its 
organization as a 
result of experiences.

A Neuroscience Concept that All Teachers and School Leaders Must Know





Synapse Density - see, think, wonder

     at birth         at 6 years   at 14 years

Synaptic 
growth

Pruning



Demystify learning with 
neuroplasticity vs. growth mindset



Myelination insulates axons, making electrical signals 
faster Myelin Sheath 

Fatty insulation around axons 
that increases their signal speed

Graph source: 
Doctorlib.info

https://doctorlib.info/anatomy/clinical-neuroanatomy-28/3.html


https://www.thecttl.org/think-differently-deeply/

https://www.thecttl.org/think-differently-deeply/


Empty Vessel Instruction

Why is this not learning and 
effective for brain changing?

What can make it better?



Memory is the 
residue of 
thought

Prof. Dan Willingham, UVA



Learning 
happens when 
you think hard

Prof. Rob Coe, Durham University (UK)



Neuroplasticity 
aligned and 
myelinating 
promoting teaching 
and learning 
strategies

(which do you already use?)

● Retrieval practice

● Metacognition and Visible Thinking 
Routines (Check out Project Zero)

● Using teacher “wise feedback” to improve 
as a learner

● Spaced and interleaved practice

● Elaboration and concept mapping

● Feeling a sense of academic and social 
belonging



Ebbinghaus “Forgetting Curve”

What do you see 
and wonder 
about when 
looking at this 
graphic?



Comparison of studying for the same time  
with different methods

Re-read
once

Repeated
re-reading

Concept 
mapping

Retrieval 
practice

≈40% 
higher 
for the 
same 

amount 
of time!



Let forgetting be your friend

A B C
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Amygdala
Cognitive load
Corpus Callosum
Hippocampus
Limbic System
Myelination
Neuroplasticity 
Neurotransmitters
Prefrontal cortex
Pruning

 



“All in”
Low technology 

CFUs



Multiple modality and multiple sensory 
Instructional Design: Engages More 
Neural Pathways

The brain processes information through 
multiple channels (visual, auditory, 
kinesthetic, tactile). 

When students engage in learning using 
more than one modality, they activate 
more neural connections, strengthening 
memory and comprehension (Mayer, 2009; 
Sousa, 2017).





Declaration 
of Independence

Causes (Why was it written?)

Key sections/principles

Authors & Influences 
(P4 for their times)

Historiography

Impact (US)Transnational-Impact 



Neuroteach Global Student from the CTTL: 
https://www.thecttl.org/neuroteach-global-access-program/

https://www.thecttl.org/neuroteach-global-access-program/


Brain 
Changing 

Deeper Dive
Belonging as a 
Condition for 
Learning, Growth, 
Development and 
Achievement







Belonging defined

“A universal human need that is fundamentally linked to learning 
and well-being. It describes an individual’s experience of feeling 
that they are, or are likely to be, accepted and respected as a 
valued contributor in a specific environment. When students 
experience a sense of belonging in a learning environment, 
there are both immediate and long-term positive consequences 
for their academic performance and well-being.”

      Healey & Stroman, 2021

What is Belonging?



We used to believe that we were
thinking beings who feel. We now know 
that we are feeling beings who think.

paraphrasing celebrated USC neuroscientist,
António Damásio

This should not surprise us

All Learning is Emotional, Social, and Cognitive



Every child needs at 
least one teacher who 
has an irrational belief 
in them.

Paraphrasing Urie Bronfenbrenner, 
psychologist and co-founder of Head StartAll Learning is Emotional, Social, and Cognitive



Gregory Walton Ph.D.
Michael Forman University Fellow and 
Professor of Psychology at Stanford University

All Learning is Emotional, Social, and Cognitive





What do you 
think of this?



● Emotionally, I take the feedback well
● The feedback is timely
● It’s the right amount – not too much
● I can understand the feedback
● I know what my next step is
● I have a chance to use the feedback
● My teacher believes I can improve as a learner

What do students need to make feedback useful?



"You made a strong effort 
explaining the causes of the Civil 
War! Let’s build on that by making 
your argument even clearer with 
more specific evidence. Keep 
going—you’re on the right track!"

"This is confusing and 
doesn’t make sense. 
You need to redo it."

Students receive the feedback well, emotionally



You mention 'taxes' as a cause of 
the American Revolution. Try 
naming a specific tax, like the 
Stamp Act, to make your point 
stronger."

"Your argument lacks 
coherence and is 
insufficiently 
supported by primary 
sources."

Students can understand the feedback



Before this session I used to think

_________________________________ 

but now, after this session, I am thinking 

____________________________________.



WHAT MAKES 
GREAT PD? 

Teacher Development Trust (2015)

Informed 
by 

research

Sustained and 
iterative

Focused on 
helping real 

students

Leads to you 
thinking and doing 

differently



Available at 
www.thecttl.org







Thank 
You!

Stay in touch
Glenn Whitman
gwhitman@saes.org

https://www.linkedin.com/in/gwhitman/

mailto:gwhitman@saes.org

