
What All Teachers and School Leaders Need to 

Know About the Learning Brain? 
(in the Age of AI)

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



2007

What is the next frontier 
for teacher training—
to take good teachers and
make them great,
and great teachers and 
make them expert?

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


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

Because every child deserves a teacher who 
understands how the brain learns.



What is 
Mind Brain 
Education?

Transformation lies in the translation.
And real 
students!



Arts Integration

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 for learning

Motivation

Multiple modality instruction

Multitasking

Neuromyths (eliminate!)

Neuroplasticity

Novelty

Play

Project/Problem Based Learning

Self regulation

Sleep

Spaces where learning happens

Stress

Summative assessment

Technology Use

Transfer

Well-being and Joy

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

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


From Research to Classroom to Student





Mind, Brain, and 
Education Science 

Daily Schedule 

AI

Diversity, Equity & Belonging

Social & emotional learning

Effort Grades
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Science of Reading and 
Disciplinary Literacy

Personalized 
Learning

Coaching 
teachers for 
professional 

growth

“Coaching the 
Student-Athlete’s 

Brain”

Course learning progression development
(formative assessment, feedback, summative 

assessment)

PBL vs. PBL

Learning demystification





What percentage of your 
school’s faculty, staff, and 
administration have 
foundational and accurate 
knowledge of how the brain 
learns?



Only 20% of teachers and school leaders (in a self-reported CTTL survey) have 
foundational understanding in the Science of Learning



4. Knowledge and confidence in MBE increases as you work with the CTTL



What All Teachers and School Leaders Need to 

Know About the Learning Brain? 
(in the Age of AI)



Demystify Student and 
Adult Learning with 
Neuroplasticity and 

Neuroanatomy

MBE 
Bite



What are two things no student will ever 
forget to bring with them to your 

school each day?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5NVRPdmk3ZUZqczNqNUtjZ05qNV9GSmh4NDh1d1Rwa0xyMi1IamhNVTBJIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImdkYWY2ZWYwYjM2XzBfMjQzIiwiY29udGVudEluc3RhbmNlSWQiOiIxOTVUT3ZpN2VGanMzajVLY2dOajVfRkpoeDQ4dXdUcGtMcjItSGpoTVUwSS8zMDIwODUzMC0wODJlLTRjYjQtYTM3Ni1jNjRlYzU0MTY5Y2UifQ==pearId=magic-pear-metadata-identifier
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https://www.thecttl.org/cards/


Amygdala
Corpus Callosum
Hippocampus
Limbic System
Myelination
Neuroplasticity
Neurotransmitter
Prefrontal cortex
Pruning

What if teachers, school 
leaders, and students knew 
a little bit more about 
neuroscience, 
neuroanatomy (and how 
learning happens in the 
brain)?



What neuroanatomy should all teachers know to inform their instructional 
design and work with students?

What if teachers, school 
leaders, and students knew 
a little bit more about 
neuroscience, 
neuroanatomy (and how 
learning happens in the 
brain)?



From Tom Sherrington’s book: Rosenshine’s 
Principles in Action, illustrated by Oliver Caviglioli



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



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

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


Synapse Density - see, think, wonder

     at birth         at 6 years   at 14 years

Synaptic 
growth

Pruning





Greg Dunn“Step-by-step Guide to Building Your Own Neural 
Network From Scratch”



Neuroplasticity 
aligned teaching 
learning strategies

(which do you already use?)

● Retrieval practice

● Metacognition and Visible Thinking 
Routines

● Using teacher feedback to improve as a 
learner

● Spaced and interleaved practice

● Elaboration and concept mapping

● Academic and social belonging



Memory is the 
residue of 
thought

Prof. Dan Willingham, UVA



Learning 
happens when 
you think hard

Prof. Rob Coe, Durham University (UK)



Where in the use 
of AI are students 
thinking harder 
than the 
technology?





“The real value of  AI 
comes not from 
having it emulate old 
ways of  solving 
problems, but, instead, 
by helping us unlock 
new capabilities.” 
(Ethan Mollick)



Harvard Center on the 
Developing Child

How might this 
graph inform 
how you think 
about learning 
for your child 
or children?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5Y3RpWURhVHZLQWhFYmZMZ2JQQWV5Wi1EUy1xNHY0NndXWklOemotQlpjIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWRyYWdnYWJsZSIsInNsaWRlSWQiOiJnYzY2OWUzZDEzNV8wXzg4NyIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMTljdGlZRGFUdktBaEViZkxnYlBBZXlaLURTLXE0djQ2d1daSU56ai1CWmMvNWQzMjA0NGQtYzJmYS00ZjE1LWI0YTctNzMyODlmOWFkMTM3In0=pearId=magic-pear-metadata-identifier


Harvard Center on the 
Developing Child

How might this 
graph inform 
how you think 
about the adult 
learner and 
professional 
development in 
your school?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMTcyMjMzNDg2NDQ0NzA2NjY4NjAiLCJwcmVzZW50YXRpb25JZCI6IjE5Y3RpWURhVHZLQWhFYmZMZ2JQQWV5Wi1EUy1xNHY0NndXWklOemotQlpjIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWRyYWdnYWJsZSIsInNsaWRlSWQiOiJnYzY2OWUzZDEzNV8wXzg4NyIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMTljdGlZRGFUdktBaEViZkxnYlBBZXlaLURTLXE0djQ2d1daSU56ai1CWmMvNWQzMjA0NGQtYzJmYS00ZjE1LWI0YTctNzMyODlmOWFkMTM3In0=pearId=magic-pear-metadata-identifier


All students and 
employees can learn

All students and 
employees want to learn

Evidence-informed 
practices can help 
everyone meet their full 
potential



MBE, AI and Learner 
Variability





What 
questions 
do you 
have?



MBE 
Bite Feedback that 

Improves the 
Learner

(and let’s teachers go to bed earlier)



Why should a family or families 
choose an independent school for 

their child or children?



Which of the following is the most time 
consuming in a teacher’s job?

A. Providing feedback/grading essays, projects, or tests 

B. Designing a class period

C. Creating a summative assessment for a unit or topic

D. Administrative tasks (emails, reports)



A. Providing feedback/grading essays, projects, or tests 

B. Designing a class period

C. Creating a summative assessment for a unit or topic

D. Administrative tasks (emails, reports)

Which of the following has the most 
potential to improve the learner?



Kluger and DeNisi (1996)
Meta-analysis of 3000 studies on feedback.
131 papers met their criteria; more than 600 studies

On average, feedback increases student achievement
BUT...

Does feedback increase student achievement?

38% of the effect sizes were negative!
That means feedback decreased student 

achievement

Why might this happen? Post thoughts in chat.
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The purpose of 
feedback should be 

to IMPROVE THE 

STUDENT, not the 
piece of work

Dylan Wiliam



Feedback should be 
more work for the 

student than for the 
teacher

Dylan Wiliam



Feedback, no 
matter how well 
designed, that is 

not acted upon by 
the student is a 
waste of time.

Dylan Wiliam



How might you as the 
student receive this 

feedback?

Would you be motivated or 
demotivated to revise this 

writing assignment? 



● Emotionally, I take the feedback 
well

● 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

What do students need to 
make feedback useful?



Students will be able
 to . . .

outline and write
thesis-driven essays
and papers that
converge facts
and integrate
primary
sources and
secondary
sources. 



“Wise 
Feedback”



David Yaeger, “Breaking the Cycle of Mistrust: 
Wise Interventions to Provide Critical Feedback Across 
the Racial Divide.” Journal of Experimental Psychology

I’m giving you 
these comments 

because I have very 
high expectations 

and I know that you 
can reach them.

I’m giving you 
these comments so 

that you’ll have 
feedback on your 

paper.



...because I have very 
high expectations and 

I know that you can 
reach them.

...so that you 
have feedback 
on your paper.

Yeager et al. (2014) American Psychological Association



Theories of Motivation

● Intrinsic and Extrinsic motivation

● Mindsets for learning
growth, belonging, and purpose and relevance

● Self Determination Theory, Deci and Ryan, 1985

autonomy, relatedness, and competence

● Expectancy, Value, Cost Theory, Barron and Hulleman, 2015



https://motivatelab.org/chris-hulleman

https://motivatelab.org/chris-hulleman


Is There a Place for AI in Feedback?





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

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


What 
questions 
do you 
have?



MBE 
Bite

Research-Informed 
Daily Schedule and 

Class Period 
Design

(for deeper and healthier learning)



MBE Research-Informed 
Daily Schedule Design



MBE Research-Informed 
Class Period Design



Design an outline for a 60-minute middle school history class period with 
the learning objective:"Students can explain the term geographic 
sectionalism within the New England, Middle, and Southern colonies."

The class period must create a sense of belonging for all students. It must 
start with retrieval practice, have some direct instruction with checks for 
understanding, student collaborative time with peers, and conclude with a 
formative assessment to determine if students met the learning goal for 
this one class period.

ChatGPT Prompt:



0-5 Minutes: Welcome & Community Check-In
● Purpose: Establish a sense of belonging and set the tone for a collaborative learning environment.
● Activity: As students enter, greet them warmly and ask a quick question on the board, such as 

○ “What’s one unique feature you think would make an area distinct or special?”
● Instructions: Invite students to quickly share their responses as a class warm-up.

5-10 Minutes: Retrieval Practice
● Purpose: Activate prior knowledge on the colonies and geographic differences.
● Activity: A quick quiz or short-answer exercise that covers:

○ Basic geography of the 13 colonies.
○ Climate and resource differences in New England, Middle, and Southern regions.

● Instructions: Students answer individually, then discuss answers in pairs. The teacher highlights key points that will be expanded on 
during direct instruction.

10-25 Minutes: Direct Instruction
● Purpose: Provide foundational understanding of geographic sectionalism.
● Activity: Teacher-led presentation using a map and visuals to illustrate:

○ Definitions of sectionalism and geographic sectionalism.
○ Characteristics of New England (e.g., rocky soil, small farms, trade), Middle (e.g., fertile soil, mixed agriculture, and industry),

 and Southern colonies (e.g., large plantations, cash crops).
○ How these geographic differences influenced cultural and economic development.

● Instructions**: Encourage students to take notes using a guided note template with sections for each region.

25-40 Minutes: Collaborative Activity - Sectional Expert Groups
● Purpose: Encourage peer learning and reinforce understanding of sectionalism.
● Activity: Break students into three groups, each representing one of the colonial regions.

○ Each group reviews key facts about their assigned region, then discusses how the geography might influence settlers’ daily
 life and economy.

○ Each group prepares a brief explanation to share with the class.
● Instructions: Provide students with question prompts (e.g., “How might the geography of your region affect the jobs people have?”) 

and encourage groups to select a spokesperson.



What 
questions 
do you 
have?
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How can MBE inform, validate, and transform your 
instructional design and student learning?

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




Available at 
www.thecttl.org



Join us for a 
Deeper Dive into 

Belonging
https://www.thecttl.org/winter-webinar-series-2025/

https://www.thecttl.org/winter-webinar-series-2025/


Thank 
You!

Glenn Whitman
gwhitman@saes.org
@gwhitmanCTTL


