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User Centered Design And Prototyping

Why User Centered Design is important

Approaches to User Centered Design

Rapid prototype techniques
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The Design Of Well Crafted Tools
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The All Too Common Approach In The 
Design Of Software

AutoCAD Mechanical
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System Centered Design

•What can be built easily on this platform?

•What can I create from the available tools?

•What do I as a programmer find interesting to work on?



User-Centered Design and prototyping 3

James Tam

User Centered System Design

Design is based upon a user’s
• Abilities and real needs 
• Context
• Work
• Tasks
…know the person you are designing for.
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User Centered System Design

From Denning and Dargan, p111 in Winograd, Ed., Bringing Design to Software, Addison Wesley

Three assumptions
• A good design will satisfy the needs of the user group
• Collaborative
• Constant communication



User-Centered Design and prototyping 4

James Tam

Participatory Design

Problem
• Intuitions wrong
• Traditional methods (e.g., interviews) suffers from a number of 

weaknesses  
• Designer cannot know the user sufficiently well to answer all issues that 

come up during the design
The user 

is just 
like me

Solution
• Designers should have access to pool of representative users

- ACTUAL end users, not their managers or union reps!

James Tam

Participatory Design

Make the user a member of your design team
• Users become actual participating members in the design process 
• Users considered subject matter experts 
• Design becomes an iterative process
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Participatory Design (Up Side)

•Users are excellent at reacting to actual designs (prototypes).

•Users can bring in important “folk knowledge” of their 
work context.

•Often results in greater “buy in” for the final system
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Participatory Design (Down side)

•Hard to get a good pool of end users.

•Users are not expert designers.

•The user is not always right.
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Contrasting The Approaches Towards Design

System centered 
design
•Design is focused 
around the system 
and the developer

User centered 
design
•Design is focused 
on the user

Participatory 
design
•The user 
becomes a 
member of the 
design team

Task centered 
design
•Design is focused on 
the user and their 
tasks (user may not be 
as accessible)
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Methods For Involving The User

1) At the very least, talk to users
• It’s surprising how many designers don’t!

2) Contextual Inquiries
• Key characteristics:

- Interview users in their usage place (e.g., office), as they are going about 
their normal routine (e.g., using your system while working)

• Purpose:
- Used to discover user’s culture, requirements, expectations, etc.
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Methods For Involving The User (2)

3) Create prototypes
• It’s hard to comment on something that doesn’t yet exist

• Users are good at giving feedback for something that is even partially built

Beavis and Butthead is the intellectual property of Paramount Pictures and the MTV Television Network 

James Tam

Methods For Involving The User (3)

3) Create prototypes (continued)
• Get input at all design stages 

All designs subject to revision

design

implementationevaluation
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Prototyping Techniques

Low 
Fidelity

Medium 
Fidelity

Control panel for pump 2

coolant flow 45 %

retardant 20%

speed 100%

Shut Down

High 
Fidelity
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Low Fidelity Prototypes

Hand drawn mockups of some design ideas

Focus on:
• Brainstorming as many ideas as possible (discount usability)
• Making it clear enough to be understandable

But don’t focus on making it “pretty”
• They are not computer generated images (don’t use drawing programs to 
generate them)

May be used to elicit feedback from the user 
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Types Of Low Fidelity Prototypes

•Sketches

•Storyboards

•Pictive

James Tam

Low Fidelity Prototypes

Sketches:
• A drawing of the high-level appearance of the intended system
• The crudity of the prototype means people concentrate on high level 

concepts
• It may be hard to envision the progression of a dialog 
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Sketches

Screen 1: Initial order screen
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Sketches (2)

Screen 2: Payment screen
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Sketches (3)

Screen 3: Order confirmation screen
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Sketches (4)

Screen 4: Order is confirmed
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Sketches (5)

Screen 5: Inactivity screen
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Low Fidelity Prototypes

Storyboarding
• It’s a series of key frames

- Originally from film; used to get the idea of a scene
- Snapshots of the interface at particular points in the interaction

• For interfaces it allows users to quickly evaluate the direction of the 
design
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Storyboarding

Initial order screen
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Storyboarding (2)

User orders an “Ecstatic Burger”
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Storyboarding (3)

Order is placed
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Storyboarding (4)

Payment screen comes up
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Storyboarding (5)

User pays with cash
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Storyboarding (6)

Order confirmation screen comes up
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Storyboarding (7)

Order is placed
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Storyboarding (8)

Order confirmation is shown
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Storyboarding: Alternate Path

Initial order screen
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Storyboarding: Alternate Path (2)

User orders a “Basic Merry Burger”
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Storyboarding: Alternate Path (3)

User orders “Smirking small fries”
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Storyboarding: Alternate Path (4)

User orders a “Giggle sized pop”
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Storyboarding: Alternate Path (5)

Order is placed
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Storyboarding: Alternate Path (6)

Payment screen comes up
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Storyboarding: Alternate Path (7)

User pays by debit
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Storyboarding: Alternate Path (8)

Order confirmation screen comes up
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Storyboarding: Alternate Path (9)

Order is placed
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Storyboarding: Alternate Path (10)

Order confirmation is shown
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Low Fidelity Prototypes

Pictive
• “Plastic interface for collaborative technology initiatives through video 

exploration”
• Key points:

- Design consists of multiple layers of sticky notes and plastic overlays
- Interaction is demonstrated by manipulating notes

• Session is videotaped for later analysis
- Usually end up with mess of paper and plastic!
- “How does it work again?”

James Tam

Pictive
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Pictive
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Medium Fidelity Prototypes

Many different types
• Range from simple computer draw images to partially working systems

They may take longer to generate and change than simple low fidelity 
representations

Benefits
• It seems more like the completed system so it provides a clearer idea of how it 

works
• May be used to elicit feedback from the user when low-fidelity approaches cannot 

be used
• Depending upon the type of medium fidelity prototype it may allow for some user 

testing.

Pitfalls
• User’s reactions are usually “in the small”

- Blinds people to major representational flaws
• Users reluctant to challenge / change the design itself

- Designs are too “pretty”, egos…
• Management may think its real!
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Medium Fidelity Prototypes

Tutorials and manuals
• Write them in advance of the system
• What are they?

- Tutorial for step by step description of an interaction
an interface “walk-through” with directions

- Manual for reference of key concepts
in-depth technical description of the different parts of the system
(a list of features)

• If highly visual, then storyboard is set within textual explanations

• Does this work?
- People often read manuals of competing products to check:

interface
functionality
match to task

- Acts as a design tool

James Tam

Tutorials

Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/
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Tutorials

Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/
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Tutorials

Star Trek: The Birth of the Federation is the property of Atari: http://www.atari.com/
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Manuals

“The Sims” is the property of Maxis: http://thesims.ea.com/
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Manuals

“The Sims” is the property of Maxis: http://thesims.ea.com/
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Manuals

“The Sims” is the property of Maxis: http://thesims.ea.com/
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Medium Fidelity Prototypes

Approaches to limiting prototype functionality
• Vertical prototypes

- Includes in-depth functionality for only a few selected features
- Common design ideas can be tested in depth

• Horizontal prototypes
- Surface layers includes the entire user interface with no underlying functionality
- A simulation; no real work can be performed

• Scenario
- Scripts of particular fixed uses of the system; no deviation allowed

Vertical prototype

Horizontal prototype

Scenario

Full System
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Medium Fidelity Prototypes

Approaches to integrating prototypes and the final product:
• Throw-away
• Incremental
• Evolutionary
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Throw-Away Approach To Prototyping

•The prototype only is used to get feedback

•The prototype is built, tested and then discarded

Lessons learned

System
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Incremental Approach To Prototyping

•Build the system as separate modules (component)

•Each module is designed, prototyped and  completed separately before 
being added to the final system

System

System

System
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Evolutionary Approach To Prototyping

•Change the entire prototype itself in order to incorporate changes

•Eventually the reworked prototype becomes the final system

System
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Medium Fidelity Prototypes

Painting/drawing packages
• Draw each storyboard scene on computer

- Neater/easier (?) to change on the fly than paper
• A very thin horizontal prototype
• Does not capture the interaction “feel”
• NOT the approach to take for the first assignment

Control panel for pump 2

coolant flow 45 %

retardant 20%

speed 100%

Control panel for pump 2

coolant flow 0 %

retardant 20%

speed 100%

DANGER!
next 
drawing

Shut Down Shut Down

(for shut 
down 
condition)
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Medium Fidelity Prototypes

Scripted simulations and slide shows
• Encode the storyboard on the computer

- Created with media tools
- Scene transition activated by simple user inputs
- A simple horizontal and vertical prototype

• User given a very tight script/task to follow
- Appears to behave as a real system
- Deviations from the script blows the simulation
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Scripted Simulations
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Scripted Simulations
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Scripted Simulations
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Scripted Simulations
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Medium Fidelity Prototypes

Interface builders
• Tools for letting a designer lay out the common widgets

• Construct mode
- Change attributes of objects

• Test mode:
- Objects behave as they would under real situations

• Excellent for showing look and feel
- A broader horizontal prototype
- But constrained to widget library

• Vertical functionality added selectively
- Through programming

James Tam

The Wizard Of OZ: The Movie

The movie “The Wizard of OZ” is the property of Time-Warner: www.warnervideo.com
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The Wizard Of OZ: The Movie

The movie “The Wizard of OZ” is the property of Time-Warner: www.warnervideo.com
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Wizard Of Oz: The Prototyping Technique

A method of testing a system that does not exist
• Human simulates the system’s intelligence and interacts with user

• e.g., the voice editor, by IBM (1984)

The WizardWhat the user sees
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Wizard Of Oz: Examples

IBM: an imperfect listening typewriter using continuous 
speech recognition
• Secretary trained to:

- Understand key words as “commands”
- Types responses on screen as the system would
- Manipulating graphic images through gesture and speech

Intelligent Agents / Programming by demonstration
• Person trained to mimic “learning agent”

- User provides examples of task they are trying to do
- Computer learns from them

• Shows how people specify their tasks

In both cases, system very hard to implement!
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The Prototyping Process

Early designs

Later designs

Brainstorm different representations

Choose a representation

Rough out interface style

Task centered walkthrough and redesign

Fine tune interface, screen design

Heuristic evaluation and redesign

Usability testing and redesign

Limited field testing

Alpha/Beta tests

Low fidelity paper prototypes

Medium fidelity prototypes

High fidelity prototypes / restricted systems

Working systems
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The Prototyping Process

Early designs

Later designs

Brainstorm different representations

Choose a representation

Rough out interface style

Task centered walkthrough and redesign

Fine tune interface, screen design

Heuristic evaluation and redesign

Usability testing and redesign

Limited field testing

Alpha/Beta tests

Low fidelity paper prototypes

Medium fidelity prototypes

High fidelity prototypes / restricted systems

Working systems

Assignment 
One
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What You Now Know

User centered design
• The design is based upon a user’s real needs, tasks, and work context

Participatory design
• Make the end-user a member of the design team

Prototyping
• Allows users to react to the design and suggest changes 
• Low-fidelity prototypes best for brainstorming and choosing representations
• Medium-fidelity prototypes best for fine-tuning the design

Prototyping methods 
• Storyboarding
• Pictive
• Vertical, horizontal and scenario prototyping
• Scripted simulations
• Wizard of Oz
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Articulate:
•Who (users)
•What (tasks)

User and 
task 
descriptions

Goals:

Methods:

Products:

Brainstorm 
designs

Task 
centered 
system 
design

Participatory 
design

User-
centered 
design

Evaluate

Psychology of 
everyday 
things (psych)

User 
involvement 
(user)

Representation 
& metaphors

low fidelity 
prototyping 
methods

Throw-away 
paper 
prototypes

Participatory 
interaction

Task 
scenario 
walk-
through

Refined 
designs

Psych, User, 
Representations 
and metaphors

Graphical 
screen design

Interface 
guidelines

Style 
guides

high fidelity 
prototyping 
methods

Testable 
prototypes

Completed 
designs

Alpha/beta 
systems or
complete 
specification

Field 
testing

Interface Design And Usability Engineering

Usability 
testing

Heuristic 
evaluation

This diagram is a variation of the one presented by Saul Greenberg


