
Mental Models



“A mental model is what the user 
believes about the system at hand.”
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-- Jacob Nielsen



Mental Models
 Representations of systems and environments 

derived from experiences

 People understand and interact with systems by 
comparing the outcomes of their mental models 
with the real-world systems
 When outcomes match, the model is seen as accurate
 When outcomes do not match, the model is adjusted

 Two types of mental models
 System Models – Mental models of how systems work
 Interaction models – Models of how people interact with 

systems



If the man drops the ball while running, 
what path will it take?



Mental models of water evaporation
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Collins, Allan, and Dedre Gentner. "How people construct mental models." Cultural models in language and thought (1987)

Heat Threshold Model

Rocketship Model



Mental models of water evaporation
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Collins, Allan, and Dedre Gentner. "How people construct mental models." Cultural models in language and thought (1987)



“A user interface is well designed when
the program behaves just as the user
thought it would.”

-- Joel Spolsky



The World
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Sequence of actions

Execution of the 
action sequence

Evaluation of 
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Interpreting 
the perception

Perceiving the state 
of the world

Goals



The heating has just
come on but the
room is cold. The
room thermostat is
set where you
normally have it
(higher than the
current room
temperature).

Do you…
1. Turn it up so the

room heats faster
2. Leave it where it is

and just wait?



Do room thermostats work like taps or
switches?



Do room thermostats work like taps or
switches?
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Different people have different mental 
models of how the system does or 
should work.
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There are three models of the system
• User Model - How the user thinks the product

works. The mental model.

• UI Model - How the product is presented to the
user in the user interface.

• Implementation Model - How the product is
actually implemented.

User Model UI Model
Implemented

Model
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UI Model (refrigerator temperature)
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The design of Everyday Things by Donald Norman



User mental model

Freezer Control

Freezer

Thermostat

Fresh
Food

Thermostat Cooling Unit

Cold Air

Fresh Food
Control Cooling Unit

Cold Air

The design of Everyday Things by Donald Norman



Implemented model
Thermostat

(location
unknown)

Freezer

Fresh
Food

Control A

Control B

Valve

Cooling Unit

The design of Everyday Things by Donald Norman



Good user interfaces help the user
develop a good mental model of the
system.

18



One way to help the user build a mental
model is through explanation and
analogy (a is like b).



What is a Virus? (Folk Models)
 Viruses are bad software

 Viruses are bad, but not much more is known about 
them

 Viruses are buggy software
 Viruses are just mistakes in software that can cause you 

trouble

 Viruses cause mischief
 Viruses are there to intentionally annoy users

 Viruses support crime
 Viruses steal information like credit card data
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Goals
What we want
to happen

Execution
What we do to

the world

The World

Evaluation
Comparing what

happened to

what we want

The World



Goals
What we want
to happen

lKnown as the “Execution Evaluation Gulf”

Execution
What we do to

the world

The World

Evaluation
Comparing what

happened to

what we want

The World



Good user interfaces help the user
develop a good mental model of the
system
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Another way is to support the
construction of a mental model.



Package 
tracking 
application 
on first use 
should 
support 
mental model 
development
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