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Design Thinking



http://www.cnet.com/news/tech-industrys-future-rooted-in-blend-of-design-computer-science/


What is Design Thinking?

• “Design thinking is a process of creating new and innovative ideas and 

solving problems” 
- Turnali, Forbes, May 10, 2015

• “Design thinking is a human-centered approach to innovation that 

draws from the designer’s toolkit to integrate the needs of people, the 

possibilities of technology, and the requirements for business success” 
–Tim Brown, president and CEO of IDEO



Source: ABC News Video, IDEO Design Thinking, 60 Minutes, January 2013 

Design Thinking
Benefits of Team Brainstorming



Source: ABC News Video, IDEO Design Thinking, 60 Minutes, January 2013 

Design Thinking
Benefits of Diversity



Source: ABC News Video, IDEO Design Thinking, 60 Minutes, January 2013 

Design Thinking
Benefits of Observation & Empathy



Four Tenets of Design Thinking

Source: http://www.catalign.in/p/design-thinking.html



1. Sharpen the focus: start with a well-honed problem statement

2. Playful rules: Don’t critique, debate, go for wild ideas!

3. Number your ideas: tool for motivation and communication

4. Build and jump: high-energy brainstorms have cycles

5. The space remembers: brainstorming is a visual/physical process, mark-up the 

space and leave notes

6. Stretch your mental muscles: mental warm-ups can help

7. Get physical: use your body, sketch, diagram, move around

Seven “Secrets” for Better Brainstorming

Source:  Tom Kelley, The Art of Innovation, 2007



Seven Secrets for Better Brainstorming

1. Sharpen the focus: start with a well-honed problem statement

2. Playful rules: Don’t critique, debate, go for wild ideas!

3. Number your ideas: tool for motivation and communication

4. Build and jump: high-energy brainstorms have cycles

5. The space remembers: brainstorming is a visual/physical process, 

mark-up the space and leave notes

6. Stretch your mental muscles: mental warm-ups can help

7. Get physical: use your body, sketch, diagram, move around

IDEO Tips on Better Brainstorming

1. Defer judgment: creative spaces don’t judge

2. Encourage wild ideas: wild ideas give rise to creative leaps

3. Build on the ideas of others: use and instead of but

4. Stay focused on topic: don’t diverge

5. One conversation at a time: try to list and build off each other

6. Be visual: hard for computer scientists but so important

7. Go for quantity: Aim for as many ideas as possible

Source: Kelley, The Art of Innovation, 2001 https://openideo.com/blog/seven-tips-on-better-brainstorming

Fourteen Tips for Better Brainstorming



The Importance of Process in Design





The point is that we’re not actually experts in 

any given area. We’re experts in the 

process of how you design stuff. We don’t 

care if you give us a toothbrush, a tractor, a 

space shuttle, or a chair.

David Kelley
Co-Founder of IDEO and Stanford Design Professor

Quote from: ABC Nightline The Deep Dive with Ideo



If we wish to improve our products,

We must improve our processes;

We must continually redesign

Not just our products

But also the way we design

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco 
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If we wish to improve our products,

We must improve our processes;

We must continually redesign

Not just our products

But also the way we design

That’s why we study the design process

To know what we do and how we do it

To understand it and improve it

To become better

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco 



A soufflé is eggs, butter, milk, and flour but 

the difference between soaring and sinking 

is in the execution.

Björn Hartmann
Professor of Human-Computer Interaction

Computer Science, University of California, Berkeley



As with most things, following a vetted process 

and practicing will improve performance



Getting the design right and the right design.

Bill Buxton
Principal Researcher at Microsoft Research

One of the more influential figures in IxD
Quote from: Buxton, Sketching User Experiences, 2007 



Quick Activity

Your Sketchbook

In your sketchbook, write down a multi-stage design process. That 

is, write down a process of design. What are the steps? What are 

the goals of each step? Be visual!



A problem A solution

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco, http://www.dubberly.com/articles/how-do-you-design.html

A Design Process

Design Process



A problem

A solution

Tim Brennan
Apple (Creative Services Department)

“Somebody calls up with a project; we do 

some stuff; and the money follows”

Process Model Benefits
Has potential for playfulness/fun

Is similar to a random walk

Has a feeling of iteration…

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco, http://www.dubberly.com/articles/how-do-you-design.html

A Design Process



ProcessInput Output

All Design Processes

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco, http://www.dubberly.com/articles/how-do-you-design.html



ProcessInput Output

Feedback

Hugh Dubberly, How do you design?, Dubberly Design Office, San Francisco, http://www.dubberly.com/articles/how-do-you-design.html

(Most) Design Processes



Design

Build

Evaluate

The Iterative Design Process
The key base design process in HCI



Design

Build

Evaluate

The Iterative Design Process
The key base design process in HCI

This is what you might be used to in your classes.
Design + Build are often done together and evaluation is done by a TA/professor.



Design

Build

Evaluate

The Iterative Design Process
The key base design process in HCI









The Goal
The goal of any iterative design process

Source: https://twitter.com/jedc/status/667567495465689088



…a design process involves grounding—

investigation to gain multiple perspectives on a 

problem; ideation—generation of many 

possible different solutions; iteration—cyclical 

process of refining concept with increasing 

fidelity; and reflection.

— Zimmerman, Forlizzi, and Evenson
Research Through Design as a Method for Interaction Design Research in HCI

CHI2007



Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

“To create meaningful innovations, 
you need to know your users and 
care about their lives.”

How?
Via formative inquiry techniques like rapid 
ethnography, interviews, design probes, surveys

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

“Framing the right problem is the 
only way to create the right 
solution.”

How?
Synthesize empathy work to develop an 
understanding of users, needs, and key insights

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

“It’s not about coming up with the 
‘right’ idea, it’s about generating the 
broadest range of possibilities.”

How?
Use brainstorming techniques, design remixing, 
mood boards, sketching. Defer judgment: 
separate the generation of ideas from the 
evaluation of ideas

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

“Build to think and test to learn.” How?
Start building. Fast. Rapidly iterate. Don’t spend 
too long on one prototype (or you may get 
wedded to the idea). Use tools to help. Focus on 
the user, on their needs, and on key insights.

https://goo.gl/gt6h34


Source: https://twitter.com/jakemitchell/status/499258805285183488

Seeing/Using > Reading/Imagining



Source: https://twitter.com/msbernst/status/534105999536168960

Focus On Rapid Prototyping



Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

“Testing is an opportunity to learn 
about your solution and your users.”

How?
Show, don’t tell. Bring multiple prototypes and 
ask users to compare. Test in a variety of 
conditions/contexts with your core users

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

What’s Missing? Iteration

https://goo.gl/gt6h34
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What’s Missing? Iteration

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE

DEFINE

IDEATE

PROTOTYPE

TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

https://goo.gl/gt6h34


Stanford d.school Design Process

EMPATHIZE DEFINE IDEATE PROTOTYPE TEST

Stanford d.School, An Introduction to Design Thinking: Process Guide, https://goo.gl/gt6h34

https://goo.gl/gt6h34


Analysis

Implement 

and deploy

Affinity diagraming

Task analysis

Scenarios

Based on Dix et al., Human-Computer Interaction, 3rd edition, 2004, p 195

What is 

wanted

Design Ethnography

Surveys

Interviews

Evaluation

Design Critique

Heuristics

Prototype

Guidelines

Principles

Specification
Design

Dix et al.’s Interaction Design Process



Analysis

Implement 

and deploy

Affinity diagraming

Task analysis

Scenarios

Based on Dix et al., Human-Computer Interaction, 3rd edition, 2004, p 195

What is 

wanted

Design Ethnography

Surveys

Interviews

Evaluation

Design Critique

Heuristics

Prototype

Guidelines

Principles

Specification
Design

Dix et al.’s Interaction Design Process

Sometimes you have to go back to 
understanding the problem

Evaluate / Analyze
(Iterate! Go to analysis stage)



Evaluate

Final Product

Rogers  et al., Interaction Design, 3rd edition, 2011, p 332

Design / Redesign

Identify needs/ 
establish 

requirements

Build an 
interactive 

version

Rogeret al.’s Interaction Design Process



Evaluate

Final Product

Rogers  et al., Interaction Design, 3rd edition, 2011, p 332

Design / Redesign

Identify needs/ 
establish 

requirements

Build an 
interactive 

version

Rogeret al.’s Interaction Design Process

Design Critiques
Design Probes
Participatory Design



Koberg & Bagnall’s Interaction Design Process

Source: Bjoern Hartmann. Original source: Koberg & Bagnall



Koberg & Bagnall’s Interaction Design Process

Source: Bjoern Hartmann. Original source: Koberg & Bagnall



Design Cycle Over Project Lifespan

Source: Bjoern Hartmann. Original source: Koberg & Bagnall
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Design Cycle Over Project Lifespan

Source: Bjoern Hartmann. Original source: Koberg & Bagnall



http://www.slideshare.net/nielschrnilsson/lifecycle-models-needs-and-requirements-and-prototyping

Traditional Waterfall

Lifecycle Design 

Process



http://www.slideshare.net/nielschrnilsson/lifecycle-models-needs-and-requirements-and-prototyping

Traditional Waterfall

Lifecycle Design 

Process

First life-cycle model to become generally 
well known and it is still employed today. 

As you can see it is linear model meaning 
that each step has to be performed before 
the following one. 



Waterfall

Iterative Design 

Process

http://www.slideshare.net/nielschrnilsson/lifecycle-models-needs-and-requirements-and-prototyping

Some iteration is incorporated into this 
model; however, the focus on users 
involvement is not explicit

Also, iteration is incremental--only 
between steps.



Extreme Programming

Beck, K. Embracing change with extreme programming. Computer, 32(10), 70–77. doi:10.1109/2.796139

Modern design processes and software engineering models have converged

The evolution of the Waterfall Model (a) and its long development cycles (analysis, design, implementation, test) to 
the shorter, iterative development cycles within, for example, the Spiral Model (b) to Extreme Programming’s (c) 
blending of these activities, a little at a time, throughout the entire software development process
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Extreme Programming

Beck, K. Embracing change with extreme programming. Computer, 32(10), 70–77. doi:10.1109/2.796139

Modern design processes and software engineering models have converged

The evolution of the Waterfall Model (a) and its long development cycles (analysis, design, implementation, test) to 
the shorter, iterative development cycles within, for example, the Spiral Model (b) to Extreme Programming’s (c) 
blending of these activities, a little at a time, throughout the entire software development process



Once you have a product in the marketplace and, hopefully, an 

established userbase, you can begin to use other creative 

iterative, human-centered design methods…



Example: A/B Tests



http://methodmill.com/how-to-run-an-effective-ab-test/

Two sets of ostensibly similar users are, unbeknownst to them, given 

two different web designs. Measure time-on-site, conversion rates, etc.



https://www.smashingmagazine.com/2010/06/the-ultimate-guide-to-a-b-testing/



http://unbounce.com/a-b-testing/shocking-results/



http://unbounce.com/a-b-testing/shocking-results/

Version A resulted in 368.5% increase in form fills!



https://www.whichtestwon.com/



Website Design Process

From: http://www.slideshare.net/MrChrisJohnson/from-idea-to-execution-spotifys-discover-weekly/20-2008_2012_2015Slide_from_Dan

Most websites with a large enough user base utilize an iterative design process that depends on A/B 

testing where two sets of ostensibly similar users are (unbeknownst to them) given two different web 

designs. Data is collected and compared.
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Website Design Process

From: http://www.slideshare.net/MrChrisJohnson/from-idea-to-execution-spotifys-discover-weekly/20-2008_2012_2015Slide_from_Dan

Most websites with a large enough user base utilize an iterative design process that depends on A/B 

testing where two sets of ostensibly similar users are (unbeknownst to them) given two different web 

designs. Data is collected and compared.



Lesson: Never Stop Iterating Even After Launch 



No Matter Your Process

• No matter what process you follow and how much design 

experience you have…

– Users will do unexpected things

– Sometimes really cool things

– Sometimes really unfortunate things



Unexpected Thing

Source: https://twitter.com/bijan/status/578508975626407936



Make sure you have a way of measuring what users want


