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Perception and Action 

The physical step on the  
Human-tech ladder 

Vicente’s 
Human-tech 

Ladder 

Norman’s Action Cycle Slips and Mistakes 

•  Mistake = Wrong intention 
•  Slip = Correct intention, but wrong 

execution 
•  What factors determine the likelihood of a 

mistake?  (Actor’s understanding – next 
week) 

•  What factors determine the likelihood of a 
slip?  

Designing for Error 

•  Action specification 
•  Description errors  
•  How easy is it to confuse the cues?  
•  Speed vs. accuracy: a fundamental tradeoff 

•  What does it take to execute the action?  
•  How does the action “fit” the nature of the 

human body.  
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Clocks and Organs 
(15th Century state of the art technology) 

The musical Staff  
(invented 11th century) 

Musical Keyboards: 
mapping tones onto space 

•  Fists 
•  Fingers 
•  The 12 tone scale 
•  The standard 

keyboard 

•  Problems: 
–  Span 
–  Tones 

Getting advice from expert 
performers 

•  “Nineteenth-century 
pianists, teachers, and 
manufacturers formed an 
exceptional community in 
which the techniques and 
criticisms of outstanding 
users were constantly 
employed to refine and 
improve 
products.” (Tenner, 
2004:167)   

Fender Stratocaster 
guitar, “Brownie”  

The von Janko 
keyboard 

•  Benefits 
–  Transposition of keys 
–  Simplified action 

descriptions 
–  Comfort and 

convenience 

Problems with von Janko keyboard 

•  “tactile and visual confusion” 
•  Cost of learning 
•  Portability for touring performers 
•  Too easy to play “hard” pieces!  
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Theremin 
•  “The Theremin demanded 

exceptional musical skills. 
Empty space had no visual 
cues for the hands.” (Tenner, 
2004:179)  

Musical 
keyboards on 

the HumanTech 
ladder 

Text Keyboards 

Mechanized writing and more 

QWERTY Keyboard (1878) 

Dvorak Keyboard (1936) 

http://www.mwbrooks.com/dvorak/index.html 

Dvorak failed 

•  Unfortunate timing – a 
glut of typewriters and 
typists in the great 
depression 

•  Marketed on a “quiet” 
typewriter  

•  Cost of learning! 



4 

Making the “universal” keyboard 
universal 

•  Extension to other character sets 

Japanese Registries  
(character sets) 

•  Hiragana (each character is a syllable) 

•  Katakana (also a syllabary, but for foreign 
words, and onomatopoeia)  

•  Kanji (each character is a sound – like 
alphabet, and may have discrete 
meanings)  

Qwerty adapted for the production 
of Japanese text W R Y M H N T S K Vowel 
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C o n s o n a n t s 

Writing machines 
•  First invented in about 

1870 
•  Companies needed 

documents – lots of 
them! 

•  “The keyboard was 
dividing the clerical 
workforce into 
semiskilled and 
professional 
castes” (Tenner, 
2004:197)  

The typing pool 
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Taylorism 

•  Scientific Management – time = money 
•  Moving the representations that control 

work from the mind of the craftsman to the 
structure of the tools and the work process 

•  Workers are moved way from work 
materials 

•  Skilled craftsmen are replaced by laborers 
(deskilling) 

The ideal employee 

•  “To the Taylorists, an ideal employee not 
only did what she was told, but stayed 
strictly within designated boundaries and 
task specifications.  These in turn were set 
by managers using superior knowledge 
and rational methods of 
analysis.” (Rochlin, 1997:55)  

Ford’s assembly line 

•  Decomposition of 
the work process 
into component 
tasks.  

•  Eliminate  
–  wasted motion 
–  redundancy 
–  slack 
–  worker discretion 

Management designs work 
processes 

•  Representations of work are changed 
– Who am I?  What do I do?  Will I be replaced? 

•  Good News: 
– Efficiency, productivity, we all get more stuff 

•  Bad News: 
– Anomie, loss of self-esteem, loss of 

knowledge 

Historical trends in the 
representation of work 

•  Worker manipulated materials 
•  Worker controls a machine that 

manipulates material 
•  Worker supervises a computer that 

controls a machine that manipulates 
material 

•  A computer controls a machine that 
manipulates material 

Supervisory 
control: 

Worker supervises 
a computer that 

controls a machine 
that manipulates 

material 
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Management becomes a 
profession 

Skilled worker 
knowledge 

Design of plant 
And process 

Management  
Theory 

Historical trends in the 
representation of management 

•  Manager supervises people 
•  Manager supervises a process in which 

people are involved 
•  Manager uses software to supervise a 

process in which people are involved 
•  A computer supervises a process in which 

people are involved 

Representations of tasks 
•  “Problem solving is representing and re-

representing the problem until the answer is 
obvious” (Herbert Simon) 

•  Every representation is both enabling and 
constraining 
–  Representations make some tasks easy and others 

nearly impossible 
•  Building the structure of the task into the 

physical properties of the representation 
–  Substituting fast, robust perceptual processes for 

slow, fragile conceptual processes.  

Early aviation human factors 

Boeing 747-400 Douglas DC-3 (1938) 
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DC-3 
Wing Flap 

and  
Landing Gear 

Controls 

Boeing 777 Flight Deck 

777 Flap control 

777 landing gear handle A small multi-engine airplane 
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Cockpit Making controls more 
distinguishable 

Vicente’s 
Human-tech 

Ladder 

Norman’s action cycle 

Visibility 

Visibility 

Visibility 

Constraints 

Affordances 

Affordances 

Feedback 

Mapping Mapping 

Determine 
which actions 
are possible? 

Determine the 
mapping from 
intention to 
physical 
action? 

Determine 
mapping from 
system state to 
interpretation? 

Perform the 
action? Tell what 

state the 
system is in? 

Determine the function of the device? 

Tell if system is 
in the desired 
state? 


