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Workshop goals 

You should be able to
• understand what creates enduring memories
• recognize the role of previous knowledge in creating 

new knowledge
• understand that thinking is effortful and often avoided



Welcome!

Please memorize these numbers:
 869
 the area code of your cellphone + 100
 471



Worksheet 1
Note how all are reading it – “People are naturally 

curious…”



Worksheet 2

Poll: Did you have the correct number of rows and 
columns?

 A. yes
 B. no

Poll: What percent of the icons did you correctly place? 
A. 0 to < 20%  B. 20% to < 40%

 C. 40% to < 60% D. 60% to < 80%
 E. 80% to 100%
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Presentation Notes
Mention we want our students to recall things like our job choices, not our phones.
Repetition doesn’t seem to aid memory.
Nor does doing something recently.



Worksheet 2

How can recalling your phone screen be so hard when you 
saw it recently, yet so easy to recall how you ended up in 
your current job, which was months if not years ago?
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Principle 1
“Memory is the residue of thought.”

  Dan Willingham, Ch. 3 of “Why Don’t Students Like 
School – A Cognitive Scientist Answers Questions 
About How the Mind Works and What It Means for the 
Classroom.”

 Translation – you want your student to think deeply 
about the topics you teach. Just like how you thought 
about what job to take and why.
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Presentation Notes
Mention how Willingham got into this – he was  invited to give a talk to teachers and found out they didn’t know much of what he had to say, which are staples of cognitive science. 



Principle 1: “Memory is the residue of thought.”
 Poll: Which of the following questions is most likely to 

lead to a deeper understanding of elasticity? 
 A. The price of widget goes from $1.30 to $1.50 and 

the quantity demanded falls from 2,500 units to 2,000 
units. Calculate the own price elasticity using the 
midpoint formula.

    1. -2.0   2. -1.6   3. -1.4   4. -1.2   5. -1.0   
 B. Which best explains the concept of own price 

elasticity?
  1. how a change in quantity demanded leads to a 

     change in a price
  2. how a change in a price leads to a change in    

    quantity demanded
  3. it is the slope of the demand curve
  4. it is the inverse of the slope of the demand curve



Principle 1: “Memory is the residue of thought.”
 One of my students: “I have never been a good test   

taker and the quizzes are a poor reflection of my actual 
knowledge on economics.”

 Common student practice: “reviewing” notes instead of 
thinking deeply about the topics. This often leads to 
overconfidence on exams. 



Principle 1: “Memory is the residue of thought.”

 Poll: Think about a concept that your students often miss 
every semester. What do you tend to do?

 A. try to explain it better the next semester
 B. design an active learning activity that leads students 

   to think more deeply about that topic

 ex: change in demand vs. change in quantity demanded



Number recall
Please write down the three numbers from earlier today.
They are 
 869
 the area code of cellphone + 100
 471
Poll: Did you get the first one correct?
 A. yes   B. no
Poll: Did you get the second one correct?
 A. yes   B. no
Poll: Did you get the third one correct?
 A. yes   B. no



Number recall – Principle 2
 “We understand new things in the context of things we 

already know, and most of what we know is concrete.”
  Ch. 4, Willingham
 How often do you make connections between topics?
 

 Or, better yet, do you have students make connections 
between topics so they’re thinking deeply?



Principle 2:  “We understand new things in the context of…
 GDP Deflator
 Question: What is going on from year 1 to 2?

     year 1  year 2
 nominal GDP  $10 trillion  $11 trillion
 real GDP   $10 trillion $10 trillion
 GDP deflator
 A. a recession  B. an expansion
 C. rising prices  D. falling prices
 Had this before:

 def: GDP deflator =
  (nominal GDP/real GDP) • 100

110100

p. 1



Principle 3

“People are naturally curious, but we are not naturally 
good thinkers; unless the cognitive conditions are right,  
we will avoid thinking.” 



Encoding Consolidation Retrieval

Sensory 
Information

Short-term and 
working memory

Attention

Long-term memory Working memory

Forgetting Forgetting

Lost due to lack of attention

Rehearsal Rehearsal
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Our brain processes what we experience through sensory memory and passes it along to our short-term memory, where sensory information is interpreted and encoded into memory. 
This encoding requires attention and rapid comparison of the new information presented to information we already have in our long-term memory. 
Without attention, stimuli does not enter short-term memory and has no chance of being encoded into a memory that can be stored.
Creating a long-term memory that you can recall at a later point requires storage. This process is called memory consolidation. The process of memory consolidation requires practice, effort, rehearsal. Without it, new memories can be forgotten.
And lastly, we have retrieval where we recall or remember stored memories, bringing them out of long-term storage. Retrieval also requires practice and is a part of memory processing, not just the destination. Without practice of retrieval or recall, a long term memory can be forgotten. 




Summary – the Principles

  1. Memory is the residue of thought.

  2. We understand new things in the context of things we 
already know, and most of what we know is concrete.

  3. People are naturally curious, but we are not naturally 
good thinkers; unless the cognitive conditions are 
right, we will avoid thinking. 

 



Peer Work
Form groups of 3 or 4 and introduce yourselves. Please 

spread-out laptops across the groups.
Access some of your in-class activities, homework 

questions, or exam activities.
Or think of a topic your students have difficulty with. 
With the help of your peers, rewrite previous questions, 

or develop new ones, with the principles from today in 
mind.
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