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Durable Learning Seminar Series

Role of memory and its types in 
medical education

Memory process and memory- 
enhancing learning strategies

(1) How to Ensure Durable 
Learning in Medical 

Education

(2) How to Apply Evidence 
to Tackle Misconceptions in 

Medical Education

Explosion of medical 
knowledge

Changing role of medical 
educators

History of learning and BEME 
approach

Common misconceptions in 
medical education

(3) Understanding Memory 
to Enhance Learning in 

Medical Education



Learn It, Link It, Keep It Linked



Domains and Application of Learning Science

Cognitive Science  &
Neuroscience

Instructional Design 
&

Learning Strategies

More Durable 
Learning
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Neuroscience of Learning: 
Insights for Better Learning, 

Remembering, and 
Motivation

September 22, 2021
Online Seminar



Seminar Learning Outcomes

Participants will be able to understand the critical role of 
working memory in keeping students engaged and 
focused. 

Participants will be able to define the neurochemical 
difference between expected and unexpected rewards 
and their role in motivation and durable learning.

Participants will be able to integrate practical 
recommendations for engaging their students in the 
physical and digital classroom.
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Dr. Barbara Oakley 



The Neuroscience of Learning: Insights for Better Learning, 
Remembering, and Motivation

Barbara Oakley, PhD, PE
Distinguished Professor of Engineering 

Oakland University
Rochester, Michigan
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Neurons 
create sets of 
links when you 
learn 
something. 



Connections 
strengthen 
with practice



These are 
like sets of 
links
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Courtesy Alexander 
Huth

The Neocortex



Neuron shorthand
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Neuron 
shorthand



Consolidation
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Consolidation
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Dopamine—the “feel good molecule”





Two “flavors” of dopamine

●Phasic:Unexpected rewards—

Always there, more or less.
•Tonic: Helps with motivation.

Helps with learning.Prediction errors.



Mice with damaged dopamine systems can’t learn anything new.



Problem-solving

No solution 
☹

No solution 
☹

No solution 
☹

SOLUTION!



CURIOSITY IS KING

Lead with a hook



MOTION IS THE MONARCH



Top down processing

Bottom up processing



Engaging Your Students

●Students in online courses look first at the 
videos.

●But we want them to engage.



“Zero-ith” Rule of Making Engaging 
Online Courses

Make a          videoBAD
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The value of looming motion



The value of looming motion



Active
LearningLecture Lecture Lect-

ure Lecture LActive 
Learning

Active 
Learning A

Active
Learning

Lecture

Direct instruction

ALecture Lecture Lecture Lecture LA A A

Active
LearningL L L L LActive Learning Active Learning Active 

Learning



Julius Yego

 Photo by Erik van 
Leeuwen
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DECLARATIVE

PROCEDURAL

HIPPOCAMPUS

BASAL GANGLIA



LONG-TERM 
MEMORY

WORKING 
MEMORY
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Working memory capacity
(pieces of information)

Changes in working memory capacity with age

4 years 11 years 15 years

4

Age

3

5



The value of scaffolding

•Small chunks
•Practice



Schemas



FREE online course with much more: 
www.coursera.org/learn/uncommon-sense-teaching



Q & A 



Discussion 



What techniques have you used to enhance 
durable learning and memory for your 
students?

Poll



How do you implement evidence-based 
techniques such as spaced retrieval into your 
teaching methodology?

Discussion Question



How do you encourage and motivate your 
students?

Discussion Question



What are the differences in teaching approaches 
to consider in a physical versus an online 
classroom?

Discussion Question



Our Upcoming Events

Save the date for the next seminar in the Durable Learning 
series:

Spacing and Interleaving for Better Learning

12:00 EDT | 18:00 CEST, October 20, 2021

Are you interested in contributing to Learning Science?

Join the Lecturio Learning Science team’s 
research endeavours! 
 Contact us: lecturio-science@lecturio.com



Contact us

Learning Science Team
learning-science@lecturio.com


