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The Oranges Puzzle

	
goal	
Order the oranges by size: largest-to-
smallest, left-to-right

	
rule 1	
Only one orange can be transferred at a 
time

	
rule 2	
An orange can only be transferred to a 
plate on which it will be the largest

	
rule 3	
Only the largest orange on a plate can 
be transferred to another plate
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The Donuts Puzzle

	
goal	
Order the donuts by size: largest-to-
smallest, left-to-right

	
rule 1	
Only one donut can be transferred at a 
time

	
rule 2	
A donut can only be transferred to a 
peg on which it will be the largest

	
rule 3	
Only the largest donut on a peg can be 
transferred to another peg
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The Coffee Cups Puzzle

	
goal	
Order the coffee cups by size: largest-to-
smallest, left-to-right

	
rule 1	
Only one cup can be transferred at a 
time

	
rule 2	
A cup can only be transferred to a plate 
on which it will be the largest

	
rule 3	
Only the largest cup on a plate can be 
transferred to another plate
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What Did We Learn?
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What Did We Learn?

	
goal	
Order the coffee cups by size: largest-to-
smallest, left-to-right

	
rule 1	
Only one cup can be transferred at a 
time
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A cup can only be transferred to a plate 
on which it will be the largest

	
rule 3	
Only the largest cup on a plate can be 
transferred to another plate
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Let’s play a card game!

 Two players
 One the table, there are nine cards, numbered 

1 to 9
 Players draw alternately
 The objective is to make a “book” – a set of 3 

that adds to 9
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How ‘bout Tic-Tac-Toe?
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These Games are Isomorphs

6
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These Games are Isomorphs

4 9 2

3 5 7

8 1 6
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Problem Solving as Representation

“Solving a problem simply means 
representing it so as to make the 
solution transparent”

 —Herbert Simon, The Sciences of the Artificial
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Working Memory
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Getting Things Done
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A Good Representation…

…shows all of the relevant information, and 
nothing else. Should enable:

 Comparison
 Exploration
 Problem solving
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Chunking
buxton
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Once again where does that lead us?

While we do not advocate that shock plates be included with the next version of office productivity suites, this artwork shows that risk, attention, and 
engagement are intertwined.



Naturalness Principle

 Experiential cognition is aided when the 
properties of the representation match the 
properties of the thing being represented
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Perceptual Principle

 Perceptual and spatial representations are 
more natural and therefore to be preferred 
over nonperceptual, nonspatial 
representations, but only if the mapping 
between the representation and what it stands 
for is natural -- analogous to the real 
perceptual and spatial environment

Friday, October 9, 2009



Friday, October 9, 2009



Friday, October 9, 2009



Friday, October 9, 2009



Attention, Stress, and Risk
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Overload, Underload
Yerkes Dodson curve.
This peak of this curve is dependent on the 



Smart Cars
example
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If a car can be fully automated, that’s great! But if it can’t, is it preferable to be mostly automated?



Smart Cars
example

Anti-lock Brakes
Traction & Stability Control
Automatic Cruise Control
Lane-keeping systems
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If a car can be fully automated, that’s great! But if it can’t, is it preferable to be mostly automated?



Risk
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Acting in the physical world is always characterized by uncertainty and an awareness of one’s own vulnerability Dreyfus argues that this leads to a constant preparedness for danger and surprises, and that this readiness shapes one’s experience and interactions in the world. Individually, bodies can suffer 
harm if one chooses the wrong course of action (e.g., taking a step sideways in the image above).
In social situations, risk comes from the requirement to act in the presence of others. we cannot not communicate — the absence of communicative effort is itself a message <be silent for 10sec>
And even 10 seconds silence can be pretty awkward
Let’s look at some of the axes where risk plays a role:



Tradeoffs

LOW RISK HIGH RISK

Divergent Thought

Exploration/Simulation

Safety/Playfulness

Freedom to Act

Convergent Thought

Concentration/ Commitment

Exhilaration

Forced to Act

risk
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Low risk is good for prototyping

There’s stuff you can do in the studio that you just can’t do live.
But putting yourself on the line also forces creativity in some ways, like jazz improvisation.



Commitment
risk
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To illustrate some of these tradeoffs, consider art
Visual art in physical media requires commitment to every stroke



Social Cost
risk
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Dressing up at home in front of a mirror is a low-risk way to explore – it’s easy to change your mind, look like a fool.

Speaking in front of an auditorium filled  



Pain
risk
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Once again where does that lead us?

While we do not advocate that shock plates be included with the next version of office productivity suites, this artwork shows that risk, attention, and 
engagement are intertwined.


