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Task Analysis Review

Understand users’ tasks 

Designers must think about … 

Who are the users?  

What tasks they would want to 
carry out? 

Observe existing practices 

Create scenarios of actual use



Task Analysis Questions

1. Who is going to use system? 

2. What tasks do they now perform? 

3. What tasks are desired? 

4. How are the tasks learned? 

5. Where are the tasks performed?

6. What’s the relationship between user & data? 

7. What other tools does the user have? 

8. How do users communicate with each other? 

9. How often are the tasks performed?  

10. What are the time constraints on the tasks? 

11. What happens when things go wrong?



Master-Apprentice Model

Allows user to teach us what they do: 
 Skill knowledge is usually tacit 
 Sometimes literal apprenticeship is best 

Matsushita Home Bakery – 
First automatic bread maker 
to have twist/stretch motion 

[Nonaka 95]



affordances
nnova on flickr



The term affordance refers to 
the relationship between properties  
of a physical object and capabilities 

of a person, that determine how 
the object could be used.  

Don Norman, 

The Design of Everyday Things



examples: 
chairs afford sitting (if correct height) 
chairs afford lifting (if you’re strong) 

!

The term affordance refers to  
the relationship between properties  
of a physical object and capabilities 

of a person, that determine how  
the object could be used.  



knobs afford? 
buttons afford? 
glass affords? 

!

The term affordance refers to  
the relationship between properties  
of a physical object and capabilities 

of a person, that determine how  
the object could be used.  

Affordance is not just a property of an object.



Signifiers help people figure out the 
affordances of objects without labels 

or instructions. 
!

What are the signifiers? 
!

chair affords sitting: 
flat surface held by legs 

!

chair affords lifting: 
??



Signifiers help people figure out the 
affordances of objects without labels 

or instructions. 
!

What are the signifiers? 
!

knobs afford turning? 
glass affords seeing through? 

glass affords breaking?



signifiers: 
clues about how 
object / interface 

works



signifiers 
& 

affordances
Signifiers 

Holes  
Blades  

Affordances 
Holes afford insertion of fingers 

Blades afford cutting 
Scissors afford cutting using hands



flat board 
~18” wide 

45 degree angle 
smooth





Door Handles
Signifiers suggest how to use the object



Door Handles
Signifiers suggest how to use the object



Door Handles
Signifiers suggest how to use the object



Cultural 
Dependencies

Signifiers suggest how to use the object 
!

Can be dependent on the user’s 
Experience 
Knowledge 

Culture

!

	 Switches (US down=off, UK down=on) 
	 red = danger, green = go



Incorrect signifiers
Signifiers may suggest affordances that do 

not exist



Hello, Computer



Screen-Based 
Interfaces
Physical affordances 

Screen, mouse, physical buttons, 
keyboard 

!

These objects afford touching, pointing, 
clicking on every pixel



Screen-Based 
Interfaces

Physical affordances of screens are often 
unused 

!

Screen affords touching, but many 
screens are not touch sensitive



“A magazine is an iPad that doesn’t work…”
UserExperienceWorks on YouTube



Conceptual Models
andrewtarvin on flickr





Mental Representations

• Users’ understanding of how interface works 

• People have preconceived models  

• Online help / documentation useful, but shouldn’t be necessary 

• Interfaces must communicate the proper model



Refrigerator

freezer

fresh food

Problem: freezer is too cold, 
 but fresh food is just right



Refrigerator Controls

A   B   C   D   E 7   6    5    4   3

Normal Settings	 	 	 	 C and 4 
Colder Fresh Food	 	        C and 5-6 
Coldest Fresh Food	 	 	 B and 7 
Colder Freezer	 	 	 	   D and 6-7 
Warmer Fresh Food	 	   C and 3-1 
OFF (both)	 	 	 	 	 	 	 	 0

Freezer Fresh Food



Most Likely Conceptual Model: 
Independent Controls

Cooling 
unit

Cooling 
unit

A   B   C   D   E

7   6    5    4   3



Correct Conceptual Model

Cooling 
unit

A   B   C   D   E

7   6    5    4   3



Possible Solutions

Change system so that it matches the user’s model 

Make controls map to the system



Conceptual Models

Design Model User’s Model

System Image



Conceptual Models

Designers model may not match 
user’s model 

Users get model from experience & 
usage 

Users only work with system 
image, not with designer

Design 
Model User’s Model

System 
Image



Preconceived Models

People have preconceived models of how things work 

how does your car start? 

how does an ATM work? 

how does your computer boot? 

!

Allow us to predict how things will work or not work



Preconceived Models



Preconceived Models Often Wrong!

Extracted from fragmentary 
evidence 

People find ways to explain 
things 

Certain you’re driving on 
the correct road



The Action Cycle
kurafire on flickr



Conceptual Models

Design Model User’s Model

System Image



Gulfs of Execution & Evaluation

Real World

Mental Model



Gulf of Evaluation



Gulf of Evaluation



Gulf of Evaluation



Gulf of Execution



Gulf of Execution



Gulf of Execution



Gulfs of Execution & Evaluation

Real World

Mental Model



Action Cycle



Action Cycle



Cognition
snugglepup on flickr



Cognitive Engineering

Ergonomics:  

Accounts for statistical variation of human variability 

Design a car seat that fits 95% of the population 

Says that designing products that interact with us physically is 
reasonably straightforward 

Cognetics: Ergonomics of the mind 

Study of the “engineering scope of our mental abilities” 

This is the applied side of cognitive science Jef Raskin



Cognitive Conscious / Unconscious

What is the last letter in your first name? 

You know it but weren’t consciously 
accessing this information a moment ago, 
but now you are. 

How do your shoes feel right now? 

How did “Mad Max: Fury Road” make you feel? 

Having a name on the “tip of your tongue”



Locus of Attention

what is it? 

an idea/object/event about which  
you are intently and actively 
thinking 

the one entity on which you are 
currently concentrating 

you see and hear much more 
(e.g., background noise)

why locus? 

focus implies volition; locus 
is not always consciously 
controlled 

attention can be either 
active or “going with the 
flow”



Locus of Attention

Why is it important for HCI? 

Cannot be conscious of more than 
one task at a time 

Make the task the locus of attention 

Beware of the power of mental habits 

Repetitive confirmations don’t 
work

Take advantage of it 

Do pre-loading while user 
thinking about next step 

Streamline resumption of 
interrupted tasks



Designing Signifiers, 
Teaching 

Affordances
trancemist on flickr



Designer Controls Signifiers

!

!

What are the affordances of these graphical objects?



Designer Controls Signifiers



Graphic design emphasizes 
affordances 

Helps user figure out the 
intended interaction

Do Graphical Objects Signify Clicking?







Widget Affordances

Well-designed widgets have clear signifiers/affordances 

e.g. resize handles: 

crop handles: 

motion arrows:



break!



design principles from conceptual models



Gulfs of Execution & Evaluation

Real World

Mental Model



1. Make Controls Visible



Poor Visibility (BMW’s iDrive)



How do you put someone on hold?



How do you set the alarm?



Primary controls are visible 
But how to set a radio station preset?



Too Much Visibility?
6 remote controls for “modest” home theater



2. Make Sure Mapping is Clear

Mapping: Relationship 
between controls and their 
result

Mercedes S500 Car Seat Controller



geekcraft 
on flickr



Stovetop Controls



Transfer Expectations

From known objects to similar 
new ones 

Positive: previous experience 
applies to new situation 

Negative: previous 
experience conflicts with 
new situation



3. Provide Feedback



Elevator buttons light up 
reduces multiple presses

iseethelight on flickr



poor feedback

Cooling 
unit

A   B   C   D   E

7   6    5    4   3

Took a day for refrigerator to adjust to new settings



Direct Manipulation



Direct Manipulation 

An interface that behaves as though the interaction was with a real-world object 
rather than with an abstract system 

Central ideas 

1. Visibility of the objects of interest 

2. Rapid, reversible, incremental actions 

3. Manipulation by pointing and moving 

4. Immediate and continuous display of results



reduce distance : decrease gulfs!

Real World

Mental Model



Gu
lf 
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Ex
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Semantic & Articulatory Distance

Semantic distance: relationship 
between the user’s intentions 
and the meaning of expressions 
in the interface languages. 

Articulatory distance: 
relationship between the 
physical form of an expression 
in the interaction language and 
its meaning.



Semantic & Articulatory Distance

Semantic 

Is it possible to say what one 
wants to say? 

Does the interaction match the 
user’s conceptual model? 

Articulatory 

Is form of expression similar to 
meaning of expression?



The Gulfs & Semantic Distance

Gulf of Execution 

Match description level of 
interface language to level 
at which person thinks of 
the task (often interface is 
much lower) – (e.g., goal: 
draw star – draw star vs. 
draw pixels forming star) 

Gulf of Evaluation 

Match output to the user’s 
mental model to enable 
checking that goals have 
been met – (e.g., goal: get 
mean of set of numbers – 
present table of values vs. 
present mean)



The Gulfs & Articulatory Distance

Gulf of Execution 

How similar is the interaction 
to the desired goal (i.e. move 
pointer with mouse, pointing 
with finger, lightpen, …)

Gulf of Evaluation 

Depict output so that 
relationships between input 
action and output is obvious 
and easy to perceive (i.e. 
graphical chart vs. table of 
numbers)



Turtle.Move(150) 
Turtle.Turn(90) 

Turtle.Move(150) 
Turtle.MoveTo(50, 200) 

Turtle.Angle = 45

Drawing Tools: 
Which Gulf? 

Which Distance?



Autocomplete: 
Which Gulf? Which Distance?





Issues

Some Disadvantages 

Ill-suited for abstract operations 

	 Spell-checker? 

	 Search database by 
scrolling or by query?  

Solution:  Combine direct 
manipulation & abstractions 

Word processor: 

	 WYSIWYG document (direct 
manipulation) 

	 Buttons, menus, dialog 
boxes (abstractions, but 
direct manipulation “in the 
small”)



Metaphors in Design



Metaphor

Definition 

The transference of the relation 
between one set of objects to 
another set for the purpose of brief 
explanation  

Lakoff & Johnson 

“...the way we think, what we 
experience, and what we do every 
day is very much a matter of 
metaphor.''  

in our language & thinking - 
“argument is war” 

…he attacked every weak point  
... criticisms right on target  
... if you use that strategy  

Metaphors can highlight some features, 
suppress others 

There is some systematicity to the 
transference



Interface Metaphors

Purpose 

Leverages knowledge of familiar, 
concrete objects/experiences 

Transfer this knowledge to 
abstract tasks and concepts 

Problem 

Inaccurate or naive conceptual 
model of the systema presentation tool is like  

a slide projector



The Painting Metaphor



The Desktop Metaphor

Started at Xerox PARC : Xerox Star 

Bitmapped screens made it 
possible 

Not meant to be a real desktop 

Organize information the way 
people use information on desktop 

Allow windows to overlap – make 
screen act as if objects are on it







Microsoft Bob’s Desktop Metaphor 



Bob’s Living Room Metaphor 





3D Desktops

[Robertson 2000] Sun’s Looking Glass



Google Art Project
http://www.googleartproject.com/museums/moma 

http://www.googleartproject.com/museums/moma


Virtual Assistant 
Metaphor

http://www.technobuffalo.com/wp-
content/uploads/2012/05/Apple-

Siri.jpg

http://www.technobuffalo.com/wp-content/uploads/2012/05/Apple-Siri.jpg


Metaphor Caveats

Too limited 

The metaphor restricts 
interface possibilities 

Too powerful 

The metaphor implies the 
system can do things it 
can’t 

Too literal or cute 

Makes it difficult to 
understand abstract 
concept 

Mismatched 

The metaphor conveys the 
wrong meaning



Mismatched 
Metaphors

What is being controlled here?



Mismatched 
Metaphors



Misused Metaphors

Direct translations 

Software CD player that requires 
turning volume knob with mouse 

Software telephony solution that 
requires the user to dial a number 
by clicking on a simulated keypad 

Airline web site that simulates a 
ticket counter!



Misused Metaphors
what happens when disk is dragged onto 

trash can?



Guidelines for Design

Good Metaphors 

Capture essential elements of the event / world 

Deliberately leave out / mute the irrelevant 

Appropriate for user, task, and interpretation



Summary

Metaphor 

Leverages knowledge of familiar objects & experiences 

Transfer this knowledge to abstract tasks and concepts 

Easily mismatched or misused so be careful!



tomorrow: group brainstorm 
presentations!

each team will give a 4 minute presentation on their 3 chosen ideas 
there will be 1 minute for questions



continuing Wednesday : 
hall of fame/hall of shame



GRP02
task analysis, contextual inquiry, and competitive analysis

usacehq on flickr
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