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The Science of Memory: What We 
Know, and How to Help Students Study 

Better 



Learning Styles? Learning Pyramid?



Random Controlled Trials



Guess!

• distributed practice

• elaborative interrogation

• highlighting (or underlining)

• imagery use for text learning

• interleaved practice

• keyword mnemonic

• rereading

• practice testing

• self-explanation

• summarization





The Science of Memory

Image: Scipro/Gett

Image: Times Higher Ed



“Brain-Based” Publications

• Brown, P, Roediger, H., & McDaniel, M. (2014). Make It Stick: The 
Science of Successful Learning. Harvard University Press.

• Dunlosky, J, Rawson, K., Marsh, E., & Nathan, M. (2013). 
Improving students’ learning with effective learning techniques: 
Promising directions from cognitive and educational psychology. 
Psychological Science in the Public Interest, 14, 4-58. 

• Karpicke, J and Roediger, H. (2008). The critical importance of 
retrieval for learning. Science, 319, 966-968.

• Sousa, D. (2011). How the Brain Learns. Corwin Press.
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• Dollar bill

• Dice

• Tricycle

• Four-leaf clover

• Hand

• Six-pack

• Seven-up

• Octopus

• Cat lives

• Bowling pins 

• Football team

• Eggs

• Friday

• Valentine’s day
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• Four-leaf clover

• Hand

• Six-pack

• Seven-up

• Octopus

• Cat lives

• Bowling pins 
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• Eggs

• Friday

• Valentine’s day
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What about multi-tasking?
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How long can the average first year student pay 
attention?  

5 minutes

10 minutes

15 minutes 

30 minutes

60 minutes
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Safe Environment
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SPACING: Distributed Practice
Image: Scantron.com



Why do students cram?
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Interleaved (Mixed) Practice

learningscientists.org



Interleaving

Dunlosky, J., Rawson, K. A., Marsh, E. J., Nathan, M. J., & 
Willingham, D. T. (2013). Improving students’ learning with 
effective learning techniques: Promising directions from cognitive 
and educational psychology. Psychological Science in the Public 
Interest, 14(1), 4-58.



Spacing Effect
+ 

Interleaving =

?



Spacing Effect
+ 

Interleaving =

Ongoing Cumulative Testing



Academy for Teaching and Learning Excellence (ATLE)
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Context 

• Concept maps 

• Mind maps 

• Flow charts

• Examples 

• Elaboration 

Image: Leidy Klotz
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hippocampus

amygdala

thalamus

Limbic System

Image: 
http://audrageras.com



EMOTION

Image: Murray Close



What can YOU do to create positive emotions in class? 

Image: Averett.edu

https://gps.averett.edu/2017/07/10/6-emotional-stages-every-adult-student-experiences-1-2/
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Dunlosky, J., Rawson, K. A., Marsh, E. J., Nathan, M. J., & Willingham, 
D. T. (2013). Improving students’ learning with effective learning 
techniques: Promising directions from cognitive and educational 
psychology. Psychological Science in the Public Interest, 14(1), 4-58.
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Interrupting the Forgetting Process



Interrupting the Forgetting Process

LEARNING IS EFFORTFUL!



Retrieval:

http://www.worldsciencefestival.com/2014/09/so-you-think-recognize-penny/      



Retrieval:



Nicholas Carr, The Shallows (2011)
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Changes to Syllabi

• Policy against laptop use (?)

• Set context for why this class is important and relevant to 
their future

• Link students to study skills materials (see below) 

• Humanize and introduce the instructor to increase 
approachability and likability



Changes to Course Design

• Cumulative assessment structure

• Frequent quizzes

• Include unannounced quizzes

• Intentional interleaving within quizzes

• Implement flipped (or “scrambled”) design



Changes to Lesson Plans

• Cold-call on (some?) students without raised hands

• Use first and last minutes of class wisely

• Make students guess before giving answers

• Do not distribute PPT slides

• Present lectures in chunks and include attention resets

• 280 Interactive Techniques (CATs): 
http://bit.ly/interactivetechniques (example on next 
slide)

http://bit.ly/interactivetechniques
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But what about students’ burden?

Image: Economic Times

https://economictimes.indiatimes.com/magazines/panache/stress-and-anxiety-most-challenging-for-students-to-cope-with-during-the-pandemic/articleshow/81208553.cms


https://www.learningscientists.org/

See especially the downloadable 
posters: 
https://www.learningscientists.org/s/
All-Color-Posters-gsaw.pdf

https://www.learningscientists.org/
https://www.learningscientists.org/s/All-Color-Posters-gsaw.pdf
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Study Skills Tips

https://bit.ly/Yee-Study-Skills

https://bit.ly/Yee-Study-Skills



