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CONCEPTUAL MODEL



A user’s conceptual model (also called a mental 
model) is his or her view of a system as s/he believes 
it to be, especially concerning how s/he can act upon 
it and what the system’s responses mean.
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formInput(form f){!
new String() n;!
n=textField.getName();!
f.submit(n);!

}
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MODEL FORMATION
As a user interacts, his/her conceptual model is 
revised whenever s/he must explicitly revisit it, 
usually because of a breakdown such as unfulfilled 
expectations or unclear representations.	


During a breakdown, the conceptual model is 
revisited as the system with which we interact goes 
from ready-to-hand to present-at-hand.



MODEL FORMATION
Ready-to-hand (zuhanden)	



Our normal involvement with tools, where 
we neither notice them nor theorize about 
them and instead regard them casually or not 
at all as we attempt to achieve something.	



Present-at-hand (vorhanden)	


The moment we truly notice something as it 
leaps into view, standing apart from any utility 
or purpose, just as a thing in itself. 	



This often occurs during a “breakdown” in 
use.

According to Heidegger
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MODEL FORMATION
Users will struggle until their mental model 
matches the manifest model of the system.	


Constantly revising one’s conceptual model can be 
painful.	



Pay close attention next time you start using a technology 
that is new to you.



MODEL FORMATION
Best designs instantly form conceptual models using:	



Consistency	



Predictability	



Visibility	



Matching the system to the task	


To the way people think about doing a thing.	



User-centered concepts, not system-centered ones
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CONCEPTUAL MODELS
Conceptual models are informed by many things:	



Metaphors	



Modes	



Affordances	



Constraints	



Mappings	



Prior experiences	


Expectations



DESIGN ELEMENTS
Metaphors	
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METAPHORS



METAPHORS
Metaphors help “jump start” users’ conceptual 
models by pre-populating them with ideas.	


Great, but how do we apply metaphors? 	



Often new technologies begin as metaphors of old ones.	



Can you think of some?



METAPHORS
Cars were “horseless carriages.”	


Trains were “iron horses.”	


Radio was called “wire-less.”	


The first word processor was 
called “the Electric Pencil.”



INAPPROPRIATE METAPHORS

Cats don’t fetch!

Paper clips are not necessarily	


good at English!



CLIPPY RIP



MIXED METAPHOR
When two or more different metaphors coexist 
with some supposed relation.	



In Windows, you have both the desktop metaphor 
(folders, files, etc.) and windows (separate views through 
which you can see things).	



But no real desk has windows in them!



DESKTOP METAPHOR
Files	


Documents	


Folders	


Cabinets



MIXED METAPHOR



XEROX STAR (1979)



STAR SCREEN



STAR SCREEN



APPLE LISA (1983)



LISA SCREEN



LISA DRAW



MACINTOSH (1984)



MACINTOSH SCREEN



WINDOWS 1.0 (1985)

COLOR!!

Thank 
you!



WINDOWS 1.0



WINDOWS 1.0



WINDOWS 2.0 (1987)



WINDOWS 2.0



WINDOWS 3.0 (1990)



WINDOWS 3.0



WINDOWS 3.0

Thank 
you!



MAGICCAP (1994)



MAGICCAP (1994)

in the mid-1990s. It relies on metaphors for almost every aspect of its interface. You
access your messages from an inbox or a notebook on a desk. You walk down a hall-
way that is lined with doors representing secondary functions. You go outside to
access third-party services, which as you can see in Figure 13-2, are represented by
buildings on a street. You enter a building to configure a service, and so on. The
heavy reliance on this metaphor means that you can intuit the basic functioning of
the software, but the downside is that, after you understand its function, the
metaphor adds significantly to the overhead of navigation. You must go back out
onto the street to configure another service. You must go down the hallway and into
the game room to play Solitaire. This may be normal in the physical world, but
there is no reason for it in the world of software. Why not abandon this slavish
devotion to metaphor and give the user easy access to functions? It turns out that a
General Magic programmer later created a bookmarking shortcut facility as a
kludgy add-on, but alas, too little too late.

Figure 13-2 The Magic Cap interface from General Magic was used in products
from Sony and Motorola in the mid-1990s. It is a tour de force of metaphoric
design. All the navigation in the interface, and most other interactions as well,
were subordinated to the maintenance of spatial and physical metaphors. It was
surely fun to design but was not particularly easy to use after you became an
intermediate. This was a shame, because some of the lower-level,
nonmetaphoric, data-entry interactions were quite sophisticated and well
designed for the time.

General Magic’s interface relies on what is called a global metaphor. This is a sin-
gle, overarching metaphor that provides a framework for all the other metaphors in
the system. The desktop of the original Macintosh is also a global metaphor.

A hidden problem of global metaphors is the mistaken belief that other lower-level
metaphors consistent with them enjoy cognitive benefits by association. The tempta-
tion is irresistible to stretch the metaphor beyond simple function recognition: That
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MICROSOFT BOB (1995)



PROBLEMS W/ METAPHORS
Metaphors can be powerful and make interfaces easier to 
learn, but . . . 	



They can limit designers’ creativity.	



They can reduce the advantages of software.	



If they are shallow, inappropriate, or mixed they can be 
misleading more than helpful.	



They can be overly “cute” at the expense of functional.	



They can be culturally specific.	



They can result in slower interactions or performance.
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MODES



WHAT ARE MODES?
Modes are “switches” that change the state of an interactive 
system such that the same actions have different effects.	



What are some examples?	
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EXAMPLES
CAPS LOCK	



“Why is it needed? I'm always hitting it by accident… The 
keyboard is the most bizarre, ridiculous, non-designed monstrosity 
foisted on the American public. We've put huge amounts of effort 
into the design of things you see on the screen, but the keyboard 
seems handed down by God – and it's an evil god.”	



— Don Norman



ACTIVE VS. PASSIVE MODES
An active mode is one that requires constant action to maintain. 
Once that action has retired, so does the mode.	



E.g., Shift.	



A passive mode is one that requires action to set, and requires 
a separate action to unset, or to set again.	



E.g., CAPS LOCK.	



Generally, active modes are preferred. Why? 	


What are drawbacks of passive modes?	



What are drawbacks of active modes?



USE OF MODES
Modes are often discouraged. But when are they useful?	



When the means for control are outnumbered by the number of 
necessary outcomes.	



Imagine a keyboard with distinct keys for lowercase and capital letters.	



If you are going to have a mode, it is imperative that its status and 
activation are visible. 	



Modes in command line interfaces are dangerous for this reason.	



Modes should be invertible. 	



If I can get to mode B from mode A, I should be able to get back to mode A from 
mode B, ideally with the same action (e.g., toggle).



VI



VI
Thank 
you!
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AFFORDANCES

ImportantTime to 
wake up!



AFFORDANCES
Ecological approach to psychology	



“The affordances of the environment are what it offers animals, what it 
provides or furnishes, for good or ill.”	



— J. J. Gibson (1977)	



“The term ‘affordance’ refers to the perceived and actual 
properties of the thing, primarily those fundamental properties that 
determine just how the thing could possibly be used.”	



— Don Norman (1988)



IN OTHER WORDS
What does a thing communicate to people regarding how it can 
be used?	



Often by visual appearance.	



How a thing seems should tell us how the thing can be used.	


Whether how it seems it can be used and how it actually must be 
used match is a design question.



AN EXAMPLE

Knurling provides a visual 
affordance for “gripping.”



MORE DEFINITIONS
“People perceive the environment directly in terms of its 
potentials for action.”	



“An affordance of an object … refers to attributes of both the 
object and the actor.”	



“In general, when the apparent affordances of an 
artifact matches its intended use, the artifact is 
easy to operate. When apparent affordances suggest 
different actions than those for which the object is designed, 
errors are common.”	



— William Gaver (1991)



METAPHORS VS. AFFORDANCES
Metaphors are meant to “jump start” a user’s conceptual 
model for a system.	



Affordances are meant to “jump start” a user’s conceptual 
model for interaction with an artifact in the environment.	



I.e., “Metaphors” for low-level interaction.	



As with metaphors, if affordances are designed poorly, they can 
be damaging to a correct conceptual model.



DIFFERENT TYPES OF 
AFFORDANCE



PERCEPTIBLE AFFORDANCE
When there is perceptual information for an existing affordance.	



Knurling in an example, assuming you can actually move and resize the 
window with it.



HIDDEN AFFORDANCE
When there is not perceptual information for an existing 
affordance.



FALSE AFFORDANCE
When there is perceptual information for an affordance that 
does not exist.



FALSE AFFORDANCES



FALSE AFFORDANCES



CONSISTENT AFFORDANCES



SEQUENTIAL AFFORDANCE
Acting on a perceptible affordance leads to information 
indicating new affordances.



NESTED AFFORDANCES
Affordances due to spatial relationships reveal what actions can 
be done.	


Affordances that combined reveal a specific associated action



AFFORDANCES & CONVENTIONS
“Note also that affordances are not intrinsic, but depend on the background and 
culture of users. Most computer-literate user will click on an icon. This is not because 
they go around pushing pictures in art galleries, but because they have learned that 
this is an affordance of such objects in a computer domain…”	



— Dix et al. (2004)	



“Designers sometimes will say that when they put an icon, cursor, or other target on the 
screen, they have added an ‘affordance’ to the system. This is a misuse of the concept. … 
It is wrong to claim that the design of a graphical object on the screen ‘affords clicking’ … 
Yes, the object provides a target and it helps the user know where to click and maybe 
even what to expect in return, but those aren’t affordances, those are conventions, and 
feedback, and the like. … Don’t confuse affordances with conventions.”	



— Norman	



Icons do not afford “pushing” or “clicking.” Icons do not communicate “pushability” by 
their attributes. They do not give an indication of their intended use, except by 
convention.



VISIBILITY & FEEDBACK
Two sides of the execution/evaluation coin.	



Visibility — Can I see what I need to in order to take appropriate action? 	



Feedback — Do I receive appropriate information about actions that I am 
taking or have taken?	



Crucial pieces of direct manipulation interfaces.	


Visibility of objects.	



Feedback for all actions.	



Most affordances depend on visibility.	



Most metaphors depend on visibility.



THREE KINDS OF VISIBILITY
Must have visibility:	



1. Of objects of interest.	



2. Of available actions.	



3. Of system status.	



Affordances address the first two.	



Feedback addresses the third.



FEEDBACK
At all times, the system indicates what state it is in.	



Examples:	



Hourglass icon	



Progress bars	



Chimes and sound alerts
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CONSTRAINTS



CONSTRAINTS
Constraints prevent some actions while 
allowing others.	



Direct manipulation interfaces should 
employ these, permitting legal actions while 
making illegal ones visible through feedback.	



Prevent errors before they can happen.	



Disruptive error messages are a last resort. 
Instead, use constraints to prevent wrong 
behavior in the first place.	



E.g., Windows cannot be dragged to where you 
cannot retrieve them.
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MAPPINGS



NATURAL MAPPINGS
Use physical, spatial, or other analogies to draw the connection 
between a control and the display or manipulation of an object.







NATURAL MAPPINGS
Minimize the number of cognitive steps to 
transform action into effect, or perception into comprehension.	



Applicable to both action and displays (execution and 
evaluation).	



Minimize the need for labels, instructions, help 
systems.
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EXPERTS & NOVICES



WHAT IS MORE USABLE?

A kazoo A violin



NOVICES
Unfamiliar with the system.	



Possibly unfamiliar with the context and domain.	



Often apprehensive about technology.	



Often unwilling to explore interfaces for fear of inflicting 
permanent damage.	



Confidence develops slowly at first.	



Errors tend to be mistakes, not slips.



EXPERTS
Familiar with the system, context, and domain.	



Usually comfortable with technology.	



Willing to explore interfaces, try new things, teach themselves.	


Rely heavily on undo.	



Confidence develops quickly.	



Errors tend to be slips, not mistakes.



EXPERTISE & PERFORMANCE
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Idealized performance curve	


(Walk-up-and-use interface)

Focus on novice user
Focus on expert user



CAN WE ACCOMMODATE BOTH?
How can we smoothly transition from 
novice to expert use in the same system?	



E.g., ShapeWriter	



Can we include both novice and expert 
functionality in the same space?	



E.g., Keyboard shortcuts, menu accelerators	



Can adaptive user interfaces change 
dynamically over time?	



We have to be careful that users still feel in control!	







DESIGN ELEMENTS
Metaphors √	


Modes √	
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Prior experiences √



HOA



IDENTIFY 
AFFORDANCES

Examples of good affordance, false affordance, 
sequential affordance, and nested affordance.



MOBILE METAPHORS
Devise a task on mobile phone and apply a 

metaphor to the context.


