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Lab Review
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Grader comments

Grading distribution
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Innovating from scratch vs. Shanzhai innovation




When so much of developing interactive devices is 

“just” the rearrangement and repurposing 


of basic modular units, the design—

placement, packaging, presentation,  

application, target user, use case

—is what makes the product.




The physical form matters
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The physical form matters
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The physical form matters
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The physical form matters
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The physical form matters
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Prototyping�
Getting the Design Right vs.  Getting the Right Design
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Double Diamond Design Process, British Design Council



Houde & Hill ’97 What do Prototypes Prototype?



Houde & Hill ’97 What do Prototypes Prototype?



Prototypes


Describe

Refine

Answer

Test

Resolve

Specify 

Depict




Examples of Physical 
Prototypes

Sketches, Prototypes, & How they are used
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Wii Fit  
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Process for Physical 
Device UI�



Paper Prototype 
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Experience
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Paper Prototype 
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Breadboarding 




Cardboard Faceplate
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Protoboarding:




Cardboard for cheap, fast 
and recyclable 

Embodiment�
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Protoboarding:
Standing Faceplate




Cardboard Interface Stage


Serviceable Box




Cardboard Interface Stage


3D slicing
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Cardboard Interface Stage


Complex forms

Images from https://makezine.com/2016/04/21/working-with-cardboard-
tips-cut-fold-mold-papier-mache/



W H A T  C O L O R  
S H O U L D  T H E  

L E D S  O N  
T H I S  

I N T E R F A C E 

B E ?



Cardboard  Cutting Demo



Materiality
What should it be made of?


How should it feel?


How should it behave?



Examples from HRI 
workshop
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Usability
Useful concepts, principles and methods



The human mind is exquisitely tailored to make sense of 
the world. Give it the slightest clue and off it goes, 

providing explanation, rationalization, understanding.

Poorly designed objects can be difficult and frustrating 
to use. They provide no clues—or sometimes false clues. 

They trap the user and thwart the normal process of 
interpretation and understanding. 


Alas, poor design dominates.


Donald Norman, Design of Everyday Things



The affordances of the 
environment are what 

it offers the animal, 
what it provides or 

furnishes, either for 
good or ill.

J.J. Gibson
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Useful concepts in usability�
Affordances
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Useful concepts in usability�
Affordances



Affordances provide strong 
clues to the operation of 

things. Plates are for pushing. 
Knobs are for turning. Slots 

are for inserting things into.

Don Norman

Useful concepts in usability�
Perceived affordances



Useful concepts in usability�
Conceptual model

A good conceptual 
model allows us to 
predict the effect of our 
actions.

Conceptual models need 
not be very complex. 
However, when the 
model presented is 
inadequate or wrong, we 
can have difficulties.



Knowledge in world Knowledge in head

Retrievability Whenever visible

or audible

Not easily retrievable

Learning Learning not required Requires learning

Efficiency of Use
Slower, due to need to 
find and interpret info Can be very efficient

Ease of first use High Low

Aesthetics Can be cluttered Can be more elegant

Useful concepts in usability�
Visibility



Useful concepts in usability�
Mapping



Slips result from automatic behavior, when subconscious 
actions that are intended to satisfy our goals get waylaid 
en route.

Mistakes result from conscious deliberations, incorrectly 
derived conclusions of how things relate.

Useful concepts in usability�
Slips vs. mistakes



Useful concepts in usability�
Task structure

Breadth in task structure 
increases complexity.

Shallow task structures 
(like choosing from many 
ice cream flavors) or 
Narrow task structures 
(like performing a 
recipe) are easier.



Feedback gives people 
information about what 
they did, and what result 
follows.

A lot of feedback use to 
come for “free” but now 
we have to design it in!

Useful concepts in usability�
Feedback



Principles of design�
For usability

1. Make things visible (even to novices).

2. Start with a strong conceptual model.

3. Use good (that is, intuitive) mappings.

4. Provide the user with lots of feedback.



lab 4: PhUI

Physical prototyping!


Figure out how to contain your excitement the Pi.


Think about how big or small it is.


Think about where you want to mount the screen, the 
sensors, the buttons. 


How does the user use it? On a table? On a wall? In their 
hands?


