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Week 4: First Lecture

Innovation emerges through deliberate iteration

Design Thinking 

in Practice



Religion is 

important and 

interesting, and 

discovering 

God’s purpose 

for you is a 

worthwhile 

pursuit. 

Ross Douthat
Award Winning Journalist



Goal
Practice design thinking methods as an integrated, iterative 

process rather than a linear checklist.

Begin to embrace the systematic nature of 
Engineering Design.



• Business

• Grand Rounds

• Requirements, Requirements, Requirements

• Sketching

• Closing

Outline





Grand Rounds
A Case Study Discussion



Design Brief | Dyson Airblade Tap

Dyson introduced the Airblade Tap to integrate hand drying 
into the faucet, aiming to prevent water dripping across 
restroom floors. However, reviews and forums documented 
splashback onto clothing and sinks when hands neared the 
airblade exit. One commenter noted: “Looks like water goes 
all over the place … just distance your hands!”. CHOICE users 
also reported water pooling at the base and moisture blown 
onto nearby walls, degrading surfaces. While Dyson’s 
marketing claimed “no water on the floor”, real-world 
variation in hand placement and environment undermined 
that promise. 

Dyson: Airblade Tap

Post Mortem: 

Reverse engineer the design process

(decomposition, MCM/I, personas, journey maps, HMW, 

etc) 
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Design Thinking as a Process

Design Thinking as a Mindset



Readings



[1] The article argues for rapid prototyping even when ideas are rough. What’s the smallest- fidelity prototype you can 

produce in 24 hours that still resolves a key uncertainty?

[2] Where might an “output-focused” culture in your project be masking weak learning, and how will you shift the 

conversation to evidence gained per the article’s mindset?

[3] How will you balance optimism (needed to explore boldly) with the skepticism required for honest iteration, and what 

artifact will keep that balance visible?

[4] Clustering highlights the ethical dimension of interpretation: whose perspective shapes the frame? How do you 

ensure that marginalized voices in empathy research are not lost during clustering?

[5] Identify a counterproductive habit you have developed; which anecdote offers a practical intervention, and what 

outcome will signal success?

Thought Questions (Week 4, selection from all articles)



Design Methods



Decomposition

Recombination (Table)

Most Critical Module/Interface

Geometry-Material-Process Decisions

Observations (+Thoughtless Acts)

Nucor’s Circle (Hedgehog Concept)

5W Problem Framing Framework

Double Diamond Process

Conversation Starters

Design Thinking Process

Stages of Development

Design Thinking

How Might We Statements

Personas

Primary Research

Secondary Research

Empathy Map

Journey Map

Revisioning (formalizing iteration)

Requirements Matrix

Requirements List

Requirements Hierarchy

Product-Focused Requirements Statements



Requirements Matrix
Friend or Foe?



Go to Page 77





Opportunity 
Development



Opportunity 
Development

Concept
Development

Subsystem 
Engineering
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Requirements Lists
Actually, we’re talking about how to compile them



Go to Page 40



ACTIVITY (10 minutes)

Purpose: Construct a Preliminary Requirements list

Task: 

1. Work alone (individual activity)

2. Consider your chosen domain

3. Write out requirements while considering the following lists 

• 3 minutes: Pahl and Beitz, 

• 3 minutes: Delft Design Guide

• 3 minutes: Engineering Design Essentials (pp 48-51)

4. Shoot for at least 10 requirements inspired by these lists









Go to Page 48-51 (Blue Pages)



Requirement Groupings
Formally in Mattson and Sorensen as Requirements Hierarchy







Product-Focused Statement
This is part of being systematic



1. Positive, not negative, phrasing

2. As specific as the user statement

3. A requirement of the product not the user

4. A requirement, rather than a performance measure

5. A requirement, rather than a product feature

6. Independent of importance



Product: Battery Powered Circular Saw



Bringing it Together
This is when it becomes real, or it remains a hurdle





Sketching



SKETCH
(8 minutes)

Sketch electrical 

flip, push button, 

toggle switches. 

Do it by combining 

simple shapes.



“Any framework, method, or label you 

compose on yourself is just as likely to 

be a limitation as an opening.”

Rick Rubin
Music Producer



What to do now
• Use the Study Guide

• Work on the Project Watch Your Time

• Complete the out of class Designette

• Focus on evolving (iterating) your design artifacts
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