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University of Tartu speaking from 13:00 pm. to 15:00, 



Effective Teaching & Learning:  
Dramatic New Insights from Neuroscience

A growing body of research insight from neuroscience has revealed many surprises 
ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǘŜŀŎƘƛƴƎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǎƻƳŜ ŦƻǊƳǎ ƻŦ ǎŜŜƳƛƴƎƭȅ άǊƻǘŜέ ƭŜŀǊƴƛƴƎ 
Ŏŀƴ ŜƴƎŀƎŜ ǎǘǳŘŜƴǘǎΩ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ǇŀǘǘŜǊƴ ǊŜŎƻƎƴƛǘƛƻƴ ǎȅǎǘŜƳǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 
invaluable in making math or language easier to learn, particularly at more 
advanced levels. And there are further surprisesτfor example, just because 
students know how to solve a problem in math or have learned a skill in sports 
does not necessarily mean that they canτor shouldτbe able to explain it. In fact, 
forcing some neurallydiverse students to explain their reasoning when they can 
already demonstrate their understanding can actually kill their motivation for 
deeper learning. 

In this talk, we will explore these and other counterintuitive insights from research 
that can allow you toƳŀƪŜ ƛƴǘŜƭƭƛƎŜƴǘ ǳǎŜ ƻŦ ǎǘǳŘŜƴǘǎΩ ŘƛŦŦŜǊƛƴƎ ǳƴŘŜǊƭȅƛƴƎ 
approaches to learning.  We will also explore the intimate connection between 
retrieval practice in math and the metaphors used in art, music, and poetry. 
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Barbara Oakley, PhD, PE
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Engineering 
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Effective Teaching & 
Learning:  Dramatic New 
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Philip Oakley
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Supplemental schooling our two daughters in 
math from ages 3 to 15.
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1 million+ copies 
worldwide 7
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The Flynn Effect

IQ

1930õs 1970õs

Å Dutton, Edward, Dimitri van der Linden, and Richard Lynn. 
"The Negative Flynn Effect: A Systematic Literature Review." 
Intelligence 59 (2016): 163-69.

Å Bratsberg, Bernt, and Ole Rogeberg. "Flynn Effect and 

Its Reversal Are Both Environmentally Caused." 
Proceedings of the National Academy of Sciences 115, 

no. 26 (2018):

Å Dworak, Elizabeth M., William Revelle, and David M. 

Condon. "Looking for Flynn Effects in a Recent Online 

U.S. Adult Sample: Examining Shifts within the SAPA 
Project." Intelligence 98 (2023). 

Flynn, James R. "The Mean IQ of Americans: Massive Gains 
1932 to 1978." Psychological Bulletin 95, no. 1 (1984): 29.
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Math and science death march

Easy stuff 
ÅRecognize faces
ÅListen to and speak a first language
ÅAcquired easily without explicit instruction

Hard stuff 
ÅReading and writing
ÅMathematics
ÅNot evolved to acquireτ

need to repurpose other neural circuits

Different types of knowledge

(Biologically primary knowledge)

(Biologically secondary knowledge)
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Memorization Understanding
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Understanding
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Memorization



Lecture

15

Active Learning



Active Learning
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Teachers matter too.

In a world of student-centered 
ǘŜŀŎƘƛƴƎΧ



Source: Future of jobs report ςworld economic forum 20
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Neurons 

send 

signals
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Neurons create 

sets of links 

when you learn 

something. 
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Connections 

strengthen 

with practice
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These are like 

sets of links 

in a chain.

27



The value of metaphor
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ÅSteal them
ÅAsk yourself what a concept is like 
(the wackier, the better)
ÅLook online
ÅAsk your students to develop 
metaphors

How to come up with metaphors
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What is the most powerful technique to 
help people learn most efficiently?

ÅReread 

ÅHighlight or underline

ÅwŜǘǊƛŜǾŀƭ ǇǊŀŎǘƛŎŜ όάǊŜŎŀƭƭέύ

ÅCreate a concept map
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Retrieval Practice
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Retrieval Practice
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www.coursera.org/
learn/teaching-online
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Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
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It takes time

Weight lifter Sultan Rakhmanov, RIA Novosti 
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Focused mode

Diffuse mode
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ADHD and
dopamine
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ÅIntroduce yourselves 

ÅDescribe the difference between focused 
and diffuse mode.  

Break Out Groups
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Working memory Long-term memory
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Working memory Long-term memory
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