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FOCUS OF LESSONS

Neuron Anatomy & Role of Sleep 
in Memory Formation

LESSON 1

LESSON 3 “ME J” & Myelination 

LESSON 2

Anatomy of the Learning Brain

LESSON 4

Adolescent Brain & Pathway of a 
Memory

LESSON 5

Attention and Retrieval & “ME J”



PEDAGOGY OF LESSONS

Build skills: guided note-taking, retrieval practice, group work, etc.

Classroom = metaphor for mind

“All thoughts included and expected here”; images and words

“Errorful learning”, fast feedback, work in layers

Personal connections and real life relevancy

Explore, encode, retrieve using multiple modalities

Art enhances understanding



LESSON 1: Adolescent brain & the pathway of a memory

● Generate an inclusive shared landscape 
● Basic brain facts: adolescent brain & personal power
● Pathway of a memory & our agency
● Guided notes



What do 
YOU 

think?

What do 
WE

 think?

Build shared 
knowledge and 

adjust 
understanding.



Hmmm….exploring and 
wondering together. Providing 

clarity:
scaffolded 

support

Student application and 
real life connections



Guided 
Notes and 
Changing 

Up the 
Classroom



LESSON 2:  Attention, retrieval, & personal agency

● Brain dump to review basic brain facts and memory pathway
● Pathway of a memory in layers: attention & retrieval strategies
● Guided notes
● Plant seeds for myelination



Learning in Layers



Thinking 
aloud….

https://docs.google.com/file/d/1qhFVQimGlop8k5bjR9syXbYhf0mrzcq7/preview
https://docs.google.com/file/d/1qhFVQimGlop8k5bjR9syXbYhf0mrzcq7/preview


Layered learning in action!

Retrieval,
agency, and 
application



LESSON 3: Myelination

● ME-J: Quick but Quality
● Ball Toss & Memory Connection
● What is myelination?
● Build understanding through art and story



Memory Effort Journal: 
retrieve previous learning and 

prime for new learning

Words & images; revised, 
errorful thinking!



Classroom as 
brain space.  

Ball toss 
game to 

show 
myelination 

of neural 
networks.



Using art and story to apply 
new myelination knowledge.



LESSON 4: Neuron anatomy, sleep, and personal agency

● ME-J to revisit myelination and retrieval
● Layers of neuron anatomy practice
● Neural networks and the early settlement of our nation
● Personal agency in neuron health: sleep and dendritic spines
● Art for understanding



Strain your 
brain to 
retrieve!  

Interrupt the 
forgetting!

Learning in layers: my 
thoughts, our thoughts, 

revised thoughts!



Myelination and the early settlement of 
our country

Revamping on the spot!  
Looking for the “LOPPS” in our 

own teaching and learning!





Transferring our 
understanding of 
neuron anatomy… 

Growing dendrites 
and axon terminals!

Growing axons! 



LESSON 5: The learning parts of the brain 

● ME-J to revisit neuron anatomy and sleep
● Amygdala, hippocampus, and prefrontal cortex 

○ Basic facts, hand model, and personal agency
○ Connect with classroom learning, including Phineas 

Gage
● Art for understanding



The Learning Brain



Echoing the learning layers in our art





NEUROMYTH 
BUSTERS

Cards from the Center for 
Transformative Teaching & Learning

 

https://schoolstore.saes.org/shop-cttl/face-the-mbe-facts-a-neuro-mythbuster-activity-card-set

True or False?

https://schoolstore.saes.org/shop-cttl/face-the-mbe-facts-a-neuro-mythbuster-activity-card-set




































12 Research-Informed Strategies We 
Should Use with ALL Students

Adapted from Neuroteach, by Whitman and Kelleher

aka

Aunt Bea Can Eat French Fries 
Like My Mom Plays the Queen of Spades



Strategies from
 N

euroteach, W
hitm

an and Kelleher



Make time for students to transfer new knowledge through the ARTs      

Students need basic BRAIN anatomy & info 

Offer informed CHOICE with your instruction to increase interest and motivation

Students need to know that EFFORT is the secret to rewiring the brain

Offer FREQUENT FORMATIVE, LOW/NO-STAKES ASSESSMENTS

The FIRST and LAST parts of class are prime instructional time…make them count!

Help students love and tend to their LIMBIC systems to help with learning

Teach and assess using MULTIPLE MODALITIES based on content and time of day 

(not “learning styles”)

Teach, model, and practice reflection to develop META-COGNITION

Students need time for PLAY

Self-QUIZZING is the most efficient and effective study strategy 

SLEEP is essential for memory consolidation Strategies from Neuroteach, 
Whitman and Kelleher







Anyone, 
anyone? 

MBE Shifts

http://www.youtube.com/watch?v=uhiCFdWeQfA


Primacy Recency Effect

Clear Learning Goals

Student Reflections 

Small Shifts



Practice & Retrieval with 
the “M.E. Journal”



Multimodalities:  Neural networks 
that connect many sensory systems 
(seeing, hearing, touching, doing, moving) 
increase retention and retrieval abilities.



Analyzing Columbus’ letter to the king & queen of Spain.

Analyzing a map in small groups.

Visual 
interpretation of a 
text.

Analyzing & 
annotating an 
image.

Multimodalities with Primary Sources

https://docs.google.com/file/d/1-NtF6WeYIQeEMMcj1em_Hp2Kbmj8ZWDl/preview


Landing of Columbus Variations





Formative Assessments 

Show Me Boards

Project Zero Thinking Routines



COLD CALLING 1 2 3 4 5

GIVE THINKING TIMEASK THE CLASS THE 
QUESTION

SELECT SOMEONE TO 
RESPOND

RESPOND TO THE ANSWERS SELECT ANOTHER STUDENT 
AND RESPOND AGAIN

Image from Tom Sherrington’s 
Teachhead Blog

https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/


Checking for Understanding

Show Me Boards
Quick hit of seeing 
all student answers 
at once.

Think, Pair, Share
Explore student 
ideas verbally and 
an opportunity for 
students to rehearse 
explanation.

Cold Calling
Explore a sample of 
responses in depth 
with everyone’s 
mind engaged.



Art Integration 

Black Joy & Genius

Race Project

Native American Ledger Art

Fabric of Freedom Quilt

Sundown Towns



 Make Learning Meaningful 
with Place-Based Learning

https://docs.google.com/file/d/1mzBoXRxCTNEoY9exjGIB86RmepXy9GAr/preview


Student Voices: Which MBE Strategy?

https://docs.google.com/file/d/1ab6N8xlGoyojKRSfFuUeD_-3QLPi54O_/preview
https://docs.google.com/file/d/1NBhj751HK9DR_eKIc9eGkqkFTVz4CVR6/preview


5th graders work together to 
retrieve the pathway of a 

memory.

A 5th grader describes the role 
of retrieval in the 

memory-making process.

https://docs.google.com/file/d/1jrZaJd0Zg5ZY-yNRgpBdG-yRafWq-34C/preview
https://docs.google.com/file/d/1jrZaJd0Zg5ZY-yNRgpBdG-yRafWq-34C/preview
https://docs.google.com/file/d/1epfHp4pu5lJlp81Hec2t2_byDy_ssnUC/preview
https://docs.google.com/file/d/1epfHp4pu5lJlp81Hec2t2_byDy_ssnUC/preview


An 8th grader with dyslexia 
describes his move towards MBE 
strategies over his middle school 

years.

An 8th grader describes the difference 
in how he feels now that he has MBE 

strategies in his tool box.

https://docs.google.com/file/d/1r_kUeHde0ltzXe2vOEbhOgUjC0RJs-EN/preview
https://docs.google.com/file/d/1r_kUeHde0ltzXe2vOEbhOgUjC0RJs-EN/preview
https://docs.google.com/file/d/1r_kUeHde0ltzXe2vOEbhOgUjC0RJs-EN/preview
https://docs.google.com/file/d/1r_kUeHde0ltzXe2vOEbhOgUjC0RJs-EN/preview


✔ Tom Sherrington - @teacherhead

✔ Walkthurs - @WALKTHRUs_5

✔ Dylan Wiliam - @dylanwiliam

✔ Daniel Willingham - @DTWillingham

✔ Inner Drive - @Inner_Drive

Twitterverse Recommendations

✔ Kate Jones -@KateJones_teach

✔ Oliver Lovell - @olicav 

✔ Retrieval Practice (Pooja 
Argawal) @RetrieveLearn

✔ David Goodwin - @MrGoodwin23



Books & Resources We Currently Love….
Transforming Your Teaching: Practical Classroom Strategies Informed by Cognitive Neuroscience, by Kimberly 
Carraway
Neuroteach, by Whitman and Kelleher
A Mind for Numbers: How to Excel at Math and Science (Even if You Flunked Algebra), by Barbara Oakley
Learning How to Learn, by Barbara Oakley
Uncommonsense Teaching, by Barbara Oakley
Learning How to Learn video course on Coursera for youth or for adults
Powerful Teaching, by Pooja Agarwal and Patrice Bain
A Parent’s Guide to Powerful Teaching, by Patrice Bain
Remember: The Science of Memory and the Art of Forgetting, by Lisa Genova
Sevan and a Half Lessons about the Brain, by Lisa Feldman-Barrett
Teaching WalkThrus: Visual Step-by-Step Guides to Essential Teaching Techniques, by Caviglioli and Sherrington
Innerdrive
The Learning Scientists

https://www.coursera.org/
https://www.coursera.org/learn/learning-how-to-learn-youth
https://www.coursera.org/learn/learning-how-to-learn
https://www.innerdrive.co.uk/
https://www.learningscientists.org/


Stay in touch
Anna Claire McKay: amckay@usn.org

Connie Fink: cfink@usn.org,         @finkteach

Special and immense thanks to Emily Holt for her partnership in ALL things “art”!

mailto:cfink@usn.org
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Tom Sherrington Graphics: 
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-an
d-in-person/

Anyone, Anyone teacher from Ferris Bueller’s Day Off Clip 
https://www.youtube.com/watch?v=uhiCFdWeQfA

Slidesgo:
Brain Surgery presentation slide template 

Sources

https://thenounproject.com/browse/icons/term/self-reflection/
https://depositphotos.com/95513932/stock-illustration-vector-black-brain-icon.html
https://www.dreamstime.com/outline-test-quiz-vector-icon-isolated-black-simple-line-element-illustration-user-interface-concept-editable-stroke-white-image144301204
https://www.dreamstime.com/outline-test-quiz-vector-icon-isolated-black-simple-line-element-illustration-user-interface-concept-editable-stroke-white-image144301204
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
https://www.youtube.com/watch?v=uhiCFdWeQfA
https://slidesgo.com/new-theme/brain-surgery#search-brain&position-1&results-65&rs=search

