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The Design Process Begins With 
Understanding the “Problem”

• Why are you designing?

• For whom are you designing?

• What are meaningful contributions?



Tools/skills that you might use:

• Time Management: Prioritize Research
• Critical Thinking
• Stakeholder analysis
• Stakeholder Interviews
• Working with people

– Ethnography
– Articulated Use Interviews
– Empathic methods
– Games
– Asking Why

• Customer Needs List
• Specifications List



Time spent researching the problem 
up front saves time later

http://cargocollective.com/ivytsai/Data-Visualization
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How do you know if your perspective 
and ideas are good?

LISTEN – OBSERVE – THINK CRITICALLY



Be thoughtful in how you describe 
your problem and the needs

Baxter wasn’t designed with 
manufacturing procedures 
and infrastructure in mind

http://digiworld24.com/wp-
content/uploads/2015/02/NOVEL-1-
superJumbo.jpg

Apple Healthkit forgot to track 
menstrual cycles, a major 
indicator of women’s health

http://www.wired.com/2015/09/finall
y-youll-able-track-period-ios/
http://www.apple.com/ios/health/

Sanitary toilets are 
uncomfortable, create more 
work, isolate people

https://www.engineeringforchange.or
g/why-dont-people-want-toilets-
engineering-for-change/

Green space like the Beltline 
displaces people and businesses

http://beltlineorg.wpengine.n
etdna-cdn.com/wp-
content/gallery/eastside-
trail/before-after-over-N-
Highland-Ave-looking-south-
nextgen.jpg



Changing your perspective leads to 
alternative ideas…

Example UBER and 
Product Service Systems

Example GPS

Example Pokemon Go

Space that is “just green enough” to keep 
communities together.                 
Wolch et al. (2014)                    

Nintendo recognized 
increase in mobile 
gaming market, set out 
to make mobile games

Ridesharing seeks to fill 
excess capacity of cars

GPS came about by flipping a 
satellite tracking exercise 
around (Steve Johnson TED Talk)



Ideas for early solutions
• Researching precedents

• Alternative problem statements

• Different stories of how something is used

• Different ways something might be used

• Different services that a technology might 
provide

http://cargocollective.com/ivytsai/Data-
Visualization

MODEL



In design we use a number of different 
types of models of systems and ideas

A Sketch

Picasso’s 
deconstruction of a bull

A Simulation

Sawako Kaijima’s comp. fluid 
dynamics simulation of a cooling 

bus stop

A Prototype

Cardboard prototype of 
Wii U Controller



CRITICAL THINKING – The ability to 
conceive of and examine multiple 
alternative hypotheses



Why, except during a full moon is part 
of the moon in a shadow?

van Gelder, T. J., 2005, “Teaching Critical Thinking: Some Lessons from Cognitive Science,” Coll. Teach., 45, pp. 1–6.

Think of two reasons



One very popular answer is that the 
earth blocks the sunlight

• Wide misconception 
(e.g. mental model 
that is not true in this 
case)
– How far does a shadow 

reach?

• Skips critical thinking
– Need to have an 

alternative hypothesis/ 
explanation

• It’s the angle we view 
the moon

van Gelder, T. J., 2005, “Teaching Critical Thinking: Some Lessons from Cognitive Science,” Coll. Teach., 45, pp. 1–6.



Make sure you diverge 

and converge

© Telenko & Fu, 2016
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Expectations and exceeding 
expectations: The Kano Model

https://scalingsoftwareagility.files.wordpress.com/2010/04/screen-shot-2010-04-
08-at-9-35-20-am.png



Stakeholder analysis helps you 
understand the people involved

Primary
Who is affected 
directly?

Secondary
Who is affected
indirectly?

Tertiary
Who else has 
impact?



UNEP Setac Life Cycle Initiative. 
(2009). Guidelines for 
Social Life Cycle 
Assessment of Products. 
Management.



Brainstorm stakeholders, research their 
needs and influence, and rank them

Primary
Who is affected 
directly?

Secondary
Who is affected
indirectly?

Tertiary
Who else has 
impact?



Stakeholder profiles and scenarios

Suri, J. F., and Marsh, M., 2000, “Scenario 
building as an ergonomics method in 
consumer product design.,” Appl. Ergon., 
31(2), pp. 151–7.



Activity diagrams and storyboards help 
expand understanding of problems

http://mocosubmit.com/ev-centre-a-thirty-minute-solution/

An ideal scenario 
like this is less 

helpful for 
understanding



Activity diagrams and storyboards help 
expand understanding of problems

Purchase Transport Unpackage

Store 
Clipper

File Nails

Prepare to 
File/Pick

Prepare 
to Clip

Clip Nails Pick Nails

Return 
from 

Clipping

Return from 
File/Pick

Collect 
Nails

Dispose 
Nails



Engaging stakeholders authentically 
can lead to insights

Example of a causal loop diagram created with stakeholders from the agriculture sector in 
a case study for the Du Chêne, Quebec watershed. 
http://epubs.icar.org.in/ejournal/index.php/JAE/article/view/14654



Design Kit: The Field Guide to Human-
Centered Design

http://www.designkit.org/

http://www.designkit.org/


Identify the users you can 
interview or observe or engage

Ulrich, K., and Eppinger, S., 1995, Product 
design and development, McGraw-
Hill/Irwin.



http://www.37days.com/2005/12/follow_your_des.html

the best way to 
design paths “is 

to not design 
them at all”, but 
allow them to be 
revealed by the 

users – Carl Myhill, GE

Flicker. CogDog. Life 
Philosophy.



Ethnography

http://www.lieveld.com/the-role-of-ux-
research-in-designing-a-mobile-app/



“Empathic” Approaches

https://www.youtube.com/watch?v=pp_FkS5lzqM

https://www.rddusa.com/wp-
content/uploads/2015/07/glorope.jpg



Articulated Use Interviews
1. Identify User 

Profiles
2. Schedule Use 

Interviews (10-30)
3. Bring Product and 

Ask Customer to 
Use the Product

• Pay attention to 
pauses, noises

• Ask “I just saw you 
X, why?” “Why did 
you sigh just now?” 
“What is it you are 
doing right now?”

• Take Notes

4. Wrap Up Questions
• Ask likes first
• Ask dislikes last

Ulrich, K., and Eppinger, S., 1995, Product 
design and development, McGraw-
Hill/Irwin.



There are many ways to investigate 
products and systems related to your 

design
“On the first day they ran it, the goal of the 
game wasn’t to actually design financial 
products on the spot, but to grasp how 
members of this community felt about loans 
and what factors made them willing to take 
them on. The team learned about how bank 
loans were perceived as inaccessible to those 
with little income, but also how getting money 
from a loan shark was easy, but caused 
significant anxiety. They also used the game to
probe deeper into what kind of financial  
support people most wanted. By getting 
participants to change some of the variables, 
they were able to see what kind of loans were 
attractive and which sort would never work…” 
– The Field Guide to Human Centered Design 
(DesignKit)



Needs finding helps you formulate 
goal statements and requirements

© GIT 29

“If I had asked my customers what they wanted they would 
have said a faster horse.”
– Henry Ford



Converging:
Asking How Narrows Your Options

Faster horse

Few rests Resilient

Good genes

AgileResponsive

Training

H
o
w



Diverging:
Asking Why Opens Possibilities

Machines
WHY?

Feel powerful
See more in 

less time

germanhistorydocs.ghi-dc.org/

Do more in 
less time



Formulating User/Human Needs

Ulrich, K., and Eppinger, S., 1995, Product 
design and development, McGraw-
Hill/Irwin.



Keep track 
of the 
observed 
and stated 
needs and 
their 
importance

Ulrich, K., and Eppinger, S., 1995, Product 
design and development, McGraw-
Hill/Irwin.



Translating human needs to 
measurable specifications
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Specification Sheet

© GIT 35

Requirement Target Value Resp. Test Source

Geometry

Range of book heights 3-12 in Donnell Measurements; book 
sample studies

Book 
study [1]

Range of book thicknesses 0.5-3 in Donnell Measurements; book 
sample studies

Book 
study [1]

Range of book widths 5-10 in Donnell Measurements; book 
sample studies

Book 
study [1]

Forces

Shear force on the page < 40g/m2 Telenko calculation; book 
sample studies

TAPPI
Newspape
r [2]



Requirements List Checklist

© GIT 36Pahl, G., and Beitz, W., 1999, Engineering Design: A Systematic Approach, 
Springer-Verlag, London.



What makes a good specification?

A good specification states something that is 
necessary, verifiable, and attainable.

Common Issues
• Making bad assumptions
• Writing implementation (HOW) instead of requirements (WHAT)
• Describing operations instead of writing requirements
• Using incorrect terms
• Using incorrect sentence structure or bad grammar
• Missing requirements
• Over-specifying



Task: “customer [stakeholder] needs”

• Identify the stakeholders

• Research the stakeholders, contexts, and prior 
solutions 

• Identify ways of engaging stakeholders

• Prepare and start engaging stakeholders

• Clarify “customer [stakeholder] needs”

Use the Excel templates (stakeholder & specd) on 
ME Capstone site for data capture…



QUESTIONS?


