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Design

Design Thinkingdesign



“Waterfall” Development Process
(aka Stage-Gate or Phase-Gate Process)
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“PRD” = product requirements document

(e.g., OIDD/IPD 515)



Triple Diamond Model of Design
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Adapted from UK Design Council “Double Diamond” model.

Essentially the ”concept development” portion of the waterfall/phase-gate process.

https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e

https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e
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Hallmarks of “Design Thinking”

• Jobs analysis -- abstracting problem deliberately

• User orientation, focus on empathy

• Observational methods

• Early prototypes

• Iterative refinement

• Visual expression

• Culture of “yes”

• Bias for action
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Stanford dSchool process

Design Thinking
The design process applied to something other than visible artifacts 
(e.g., services, processes, business challenges).



99 Bowls
Something yummy to eat, on hand all the time.

7
99bowls.com
Revision of February 22, 2018
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• Beachhead market
• Persona
• Abstraction Ladder
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What is the job to be done?

“5 Whys”
“Abstraction Ladder”

Theodore Levitt – Marketing Myopia

Clayton Christensen – Jobs-to-be-Done “theory” of innovation



Jobs Analysis
What problem are we really trying to solve?
Abstraction Ladder technique

• Increase the well being of WFH professionals?

• Improve the quality of work experience for WFH professionals?

• Create an exciting midday break for WFH professionals?

• Provide a variety of yummy and healthy lunch options for WFH professionals?

• Deliver ready-to-eat individual soup-like meals to work-from-home professionals?

• Produce, package, and ship 12-unit cartons of frozen 500ml soup containers?

• Create an automated soup bot?

How might we…

Ka
rl 

T.
 U

lri
ch



Ka
rl 

T.
 U

lri
ch

11

• Customer research
• Kano diagram / latent needs
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“Needs” broadly defined

What attributes of the solution will result in satisfaction by the target user/customer?

The "Monster Thickburger" —
two 1/3-pound slabs of Angus beef, 
four strips of bacon, 
three slices of cheese 
and mayonnaise on a buttered sesame seed bun. 

Sells alone for $5.49, $7.09 with fries and a soda.

Karl T. Ulrich
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Example Needs List for a “Job to be Done” (as used in product development process)
The music player…

plays music I like. is available anywhere.
adapts to my preferences. provides audio via conventional speakers.

* adapts to my mood. provides audio via headphones.
learns from my actions. provides audio in car.

can be used while exercising.
keeps the music fresh. integrates with my existing hardware and software.

* introduces me to new music. goes mobile without a tether.
plays music in random sequence.

accesses my entire music collection.
! let's me learn about the music. provides access to specific music forever.

let's me know what other people think of the music.
teaches me about the song, artist, label, and/or genre. maintains my privacy.

* lets me control the music. * is affordable.
allows me to specify a desired mood. is inexpensive to acquire.
allows me to listen to specific songs. is inexpensive to use.
allows me to listen to specific artists.
allows me to listen to specific genres. * just works.
lets me skip songs I don't want to listen to.
lets me designate music that should never be played. plays music at high fidelity.
lets me reduce frequency of play of a song.
lets me increase frequency of play of a song. lets me share music with others.
allows me to predetermine a sequence of songs. lets me learn about music from others.

! lets me easily find and play music I have enjoyed previously.
plays voice/narrative.

plays video content associated with music. allows speed of play to be adjusted.
lets me access voice content easily.

Notes:
• usually 30-50 distinct needs.
• clustered according to similarity of need expressed.
• cluster headings called “primary needs”
• maintain original “voice of customer” as much as possible.

“critical few” needs (N ~ 5)

“latent” needs 
(N ~ 1-3)

Detailed method:
K.T. Ulrich, S.D. Eppinger, M.C. Yang
Product Design and Development
7th Edition, McGraw-Hill, 2019
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Kano Diagram – Four Types of Needs

Extent to which need is satisfied

need 
fully 
met

need 
not 
met at 
all

Customer Satisfaction

intense dissatisfaction

delight

1. don’t care

2. linear

4. latent needs

3. must haves
An “insight” in design thinking is just a 
“latent need”
(Why the focus on just the latent needs?)

CONCEPTUAL
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• Pulling solution from insights



Example: Insight Pulling Solution Concepts

OBSERVATIONS: one user rinsing ground beef to 
control fat content in chili, and another – following 
a keto diet – buying 20% fat ground beef to reduce 
fraction of calories from protein.

INSIGHT: a lot of people attempt to tightly control 
the macro nutrient profile of their diet, but this is 
very difficult with take-out or prepared foods.

What are some solution concepts pulled from this 
insight?
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https://www.tiktok.com/@eemilydharperr/video/6904008629146356994

https://www.tiktok.com/@eemilydharperr/video/6904008629146356994
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• Typical constraints
• Gluten free
• No peanuts
• No cilantro
• Vegetarian

• Macro nutrient preferences
• Total calories
• Carbohydrate grams/%
• Protein grams/%
• Fat grams/%

• Flavor profile
• Spiciness (1-5)
• Saltiness (1-5)

Base Recipes
• Hearty beef
• Chicken noodle
• Tomato
• Cream of X
• Chili
• Black bean
• Chowder

For example:
Custom Chili

Base includes tomato, mirepoix, garlic, chili powder.

Create macro profile by adding these items:
• Pre-cooked [impossible burger, ground beef, ground turkey]
• Pre-cooked [black beans, chickpeas, navy beans, corn]
• Olive oil
• Salt
• Red pepper
• [Cilantro, Scallion]
• Sides [tortilla chip, sour cream, guacamole]

“Soup Bot”



Logistics Concept

18

• “soup bot” uses bases plus add-ins to create profile.
• Cold-chain shipping using curbside recyclable Temperpack carton.
• Rigid microwavable deli containers or poly pouches.
• Carton ~ 12” x 12” x 12”, 14 lbs. gross shipment weight.
• If include at least 2-4 frozen containers, then do not need additional ice pack in 

package.
• Could have some staple items that are always frozen (e.g., soup stock, 

marinara sauce).
• Some items might be best provided only fresh (e.g., salsa).
• Number of required frozen items determined by transit time and season.
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Agile



“Mythical Man Month” (c1975)
Brooks’ Law: ”Adding [staff] to a late software project makes it later.”

(…because coordination requirements scale as n2)

Ka
rl 

T.
 U

lri
ch

20
https://en.wikipedia.org/wiki/The_Mythical_Man-Month

Brooks’ solution:
• Formal documents
• Realistic estimates
• Constant communication
• “Surgical team” of coders
• Code freeze and versioning

https://en.wikipedia.org/wiki/The_Mythical_Man-Month


“Spiral Model” 
(Barry Boehm, 1986)
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https://en.wikipedia.org/wiki/Spiral_model
Ref also “daily build” c1990



The Agile Manifesto (2001)
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22https://agilemanifesto.org/

https://agilemanifesto.org/


Agile Manifesto - Principles

Ka
rl 

T.
 U

lri
ch

23

1. Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.

2. Welcome changing requirements, even late in development. Agile processes harness change for the 
customer's competitive advantage.

3. Deliver working software frequently, from a couple of weeks to a couple of months, with a preference 
to the shorter timescale.

4. Business people and developers must work together daily throughout the project.

5. Build projects around motivated individuals. Give them the environment and support they need, and trust them 
to get the job done.

6. The most efficient and effective method of conveying information to and within a development team is face-to-
face conversation.

7. Working software is the primary measure of progress.

8. Agile processes promote sustainable development. The sponsors, developers, and users should be 
able to maintain a constant pace indefinitely.

9. Continuous attention to technical excellence and good design enhances agility.

10.Simplicity--the art of maximizing the amount of work not done--is essential.

11.The best architectures, requirements, and designs emerge from self-organizing teams.

12.At regular intervals, the team reflects on how to become more effective, then tunes and adjusts its 
behavior accordingly.
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Photo: http://commons.wikimedia.org/wiki/File:M%C3%A9l%C3%A9e_st_ASM_clermont.jpg 



Agile Development (“Scrum” version)
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References https://en.wikipedia.org/wiki/Agile_software_development
https://www.scrum.org/

Product 
Manager

Scrum 
Master

1-4 week sprints
”stories”

https://en.wikipedia.org/wiki/Agile_software_development
https://www.scrum.org/


Agile – Scrum Stories
Describe functions, jobs, and user needs in terms of stories about the user.

Examples:

• As a user, I can backup my entire hard drive. [Complex stories are called epics.]
• As a power user, I can specify files or folders to backup based on file size, date created and date 

modified.

• As a user, I can indicate folders not to backup so that my backup drive isn't filled up with things I 
don't need saved.
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MORE: 
https://www.mountaingoatsoftware.com/agile/user-stories

https://www.mountaingoatsoftware.com/agile/user-stories


PRD & Agile

https://www.reddit.com/r/ProductManagement/comments/95w0rl/a_sample_prd_product_requirements_document_i_made/
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• Not really either/or.
• Many tools for PRDs use “stories” and other key concepts from agile.

https://www.reddit.com/r/ProductManagement/comments/95w0rl/a_sample_prd_product_requirements_document_i_made/
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Kanban version of Agile
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https://en.wikipedia.org/wiki/Kanban_(development)

Many other versions in use, including “scrumban”

https://en.wikipedia.org/wiki/Kanban_(development)


What characteristics or approaches are likely to be most effective for non-technical 
product managers to work with agile developers?
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31Ulrich

Zero-to-one phase vs. 
Tuning phase
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Elements of the “Concept” for Web-Based Products and Services

Ulrich

§ Job to be done – core functionality 
(e.g., retail goods, provide credit scores, index information…)

§Platform (e.g., desktop, mobile, watch, other device)

§Format or delivery mechanism 
(e.g., sms, email, app, web site)

§Central use metaphor (e.g., search, radio station, desktop, 
newspaper, card deck)

§Key modes (e.g., “ratings mode” and “recommend mode”)

§Unique “hook” or feature (e.g., “music genome” project)

§Key benefits delivered by concept (e.g., “no late fees”)

§Basic business model (e.g., subscription, commission, 
advertising, referrals, fee for transaction)

For digital products, concepts usually 
represented by “screens”



Modular vs. Integral Architectures
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modular integral

Shimano brake 
and shift lever 
system

SOURCE: 
Karl T. Ulrich, Design: Creation of Artifacts in Society. http://ulrichbook.org/

http://ulrichbook.org/


Ka
rl 

T.
 U

lri
ch

34

(Podcasts with Blake Scholl, 
founder and CEO, in modules)
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Where might agile methods be applied effectively in managerial life outside of 
product/software development?
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