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When thinking about your students’ 
learning, what keeps you up at night?



UG Professor

Do they remember? Does it help on a 
very practical level?

“



UG Professor

“
Many students learn very instrumentally, 

using summaries and not going to classes. 
How can we deepen this learning, within the 

possibilities of a class of 600 students?



Will they retain what they learn?
Harvard Professor

“



“
How boring I am and how little 
will be retained by the student.

Yale Professor



Disintteresse!!
Brazilian Professor

“



UG Professor

Their stress which inhibits their 
learning, and my pleasure in teaching.

“



UG Professor

I worry about the fact that young 
people these days are stressed.

“



How do students 
spend most of 
their time 
learning?

A Listening to lecture

B Reading and re-reading materials

C Taking notes and reviewing them

D Quizzing themselves 



“[Research] has 
demonstrated that 
college students 
tend to employ 
study strategies that 
are far from optimal.” Yan, 2014, p.2 



Karpicke et al., 
2009



What is rehearsal-based learning? 

Leads to weak, surface learning 

Repetitive review of knowledge  



People firmly 
believe they learn 
best by repeatedly 
putting knowledge 
into their brains.



People firmly 
believe they learn 
best by repeatedly 
putting knowledge 
into their brains.x





Karpicke, 2009, p.469 

“…because students often 
receive little or no direct 
instruction about how to 
learn they instead develop 
their own idiosyncratic 
strategies, which are likely 
to vary in effectiveness.” 



“Restudying materials has 
limited effects on long-term 
retention and the ability to 
successfully use that 
material in the future.”

Roediger & Butler, 2011



People actually 
learn best by taking 
knowledge out of 
or “retrieving it” 
from their brains.



Roediger & Karpicke, 
2006



Roediger & Karpicke, 
2006



Roediger & Karpicke, 
2006



Roediger & Karpicke, 
2006



Andrew Butler, 2009

Repeated retrieval improves 
retention of knowledge and 
the ability to transfer that 
knowledge to new contexts.



What is retrieval?  
Pulling information from memory 



Leads to strong, deep learning 

What is retrieval-based learning? 
Learning resulting from pulling 
information from memory





Exercise in repeatedly 
recalling a thing 
strengthens the 
memory. 

Aristotle in Roediger & Butler, 

2011



Wait. Isn’t retrieval just memorization?



How learning works 



How learning works 

1

1. Inputs from the environment 



How learning works 

1 2

1. Inputs from the environment 

2. Attention  



How learning works 

1
3

2

1. Inputs from the environment 

2. Attention  

3. Information enters working memory  



How learning works 

4

1
3

2

1. Inputs from the environment 

2. Attention  

3. Information enters working memory  

4. Encoding & processing leads to storage 
in long-term memory



How learning works 

4

1
3

2

1. Inputs from the environment 

2. Attention  

3. Information enters working memory  

4. Encoding & processing leads to storage 
in long-term memory

Memorization 
Passive 
Learning



5Retrieval 

How learning works 
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Active learning



Effective encoding 

Factual & procedural knowledge  
must be encoded & stored in 

long-term memory 

Analysis 

Accurate analysis of an 

unfamiliar prompt

Comprehension 

Recognition that the correct 

knowledge is stored in long-

term memory

Retrieval 

Ability to effectively recall/

pull that knowledge and get it 

into working memory 

Cognitive Load 

Have enough space in 

working memory to “work” 

the problem 

Construct new 
meaning 

Be able to construct new 

knowledge and ways of 

knowing by applying existing 

knowledge to new, unknown 

situations

Retrieval can be cognitively demanding



“It is firmly established 
that pulling information 
from memory enhances 
memory, strengthening 
it, and making it more 
readily available for 
complex tasks and 
future learning.” 

Roediger & Butler, 2011



If students will be 
asked to read and 
re-read on a test, 
that is how they 
should study.



If they will be 
asked to retrieve, 
they must practice 
doing so. 







To help people learn, embrace the 
mindset that tests can cause learning 
and can be used as an active, deep 
learning strategy.



What are ways to help students 
learn using retrieval?

1. Engage them in repeated retrieval  

2. Vary the types of retrieval  

3. Provide feedback (explanatory and  
correctness) 

4. Make it effortful 





Immediate 
Feedback 
Assessment 
Technique



Call to action 

To help people 
learn, embrace 
a pedagogy of 
retrieval. 



It will help you and your students sleep 
well at night. 
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