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A Common Teaching Problem

Why don’t my students get this?

It seems so simple!

What’s going on here?

Bad teacher? Not working hard 

enough?
Just dumb?



Cognitive Compilation

Limited: 7±2 things at a time [1]
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Overcome limitation by 

Compiling knowledge

Long term memory
Working (short term) 

memory



Examples of Cognitive Compilation
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Chess [2] Physics Problem-Solving [3]



A Challenge for Teachers

Compilation is useful for experts…

…but can be a challenge for teachers

Teachers who ignore their own compilation risk

• Skipping crucial details

• Losing sight of challenges

• Packing too much content into a single lesson
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Decompiling Knowledge: “Breaking apart” 

problems or ideas into their constituent pieces



Decompilation Activity Setup

Instructions: 

1. Get into groups of 4-6, based on your closest discipline 

(math, physics, bio, chemistry, etc.)

2. Pick up posterboard, sticky notes, science problem

3. Briefly discuss how you would solve this problem
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Decompilation Activity

Goal: “reverse-engineer” the knowledge required to solve a 

“simple” science problem
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Credit: Redish et al. [4]

• ﻿𝐹𝐶 = 𝑘
𝑄1𝑄2

𝑟2

• Charge comes in + and -

• Like charges repel, unlike attract

• ﻿E-force increases with charge 

• Equilibrium is… 

…etc.



DISTILLING LEARNING GOALS
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Learning Goals

Learning goal: the core skills or ideas in a lesson/set of lessons

Characteristics of good learning goals:

• 1-2 per lesson

• Compact (1 sentence or skill)

• Recurring
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Learning Goal Examples
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Designing Based on Learning Goals

Learning 
Goals

Activities 
& 

Exercises
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“Backwards Design”



Distilling Learning Goals
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Learning 
Goals

Activities 
& 

Exercises



Distilling Learning Goals

14.01.2019 15

Learning 
Goals

Activities 
& 

Exercises



Distilling Learning Goals
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Learning 
Goals

Activities 
& 

Exercises



Learning Goals Activity
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Enduring understanding: core 

idea (learning goal)

Need to know: Necessary to 

solve the problem

Good to know: Useful, but not 

essential

Need to know

Enduring 

Understanding

Good to know

Credit: Wiggins & Mctighe [5]



Concluding Remarks

1. Respect for the learner! 

– Learning math and science is often harder than it looks! [4]

2. Look for the ”enduring understanding” (learning goal) 

– Ideally, this will be aligned for all problems

3. Foreground your learning goal!
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