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Session 1 - Introduction 
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Vice Dean of Entrepreneurship & Innovation 
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Teaching Team 

Ka
rl 

T.
 U

lri
ch

 

2 

Course Head 
Tuesday Lectures 

Course Administrator 
Studio Instructor 

Karl Ulrich Taylor Caputo Elena Ruyter 
TA & Studio Coach 
(Wednesdays)  

productdesignwharton@gmail.com  Need help with course-specific matters?  

Registration issues?                 Ramon Jones ramjones@wharton.upenn.edu    

Canvas technical issues?                  https://computing.wharton.upenn.edu/ 

Office hours (see Canvas) 

Rose Schlenk 
TA & Studio Coach 
(Thursdays) 

Questions about assignments? Use Piazza (via Canvas) 

Kevin Paroda 
TA & Grader 

mailto:productdesignwharton@gmail.com
mailto:ramjones@wharton.upenn.edu
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At your age, in my first design course. 

39 years later, now teaching design courses. 
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Course Composition 
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• 4 sections of 50-60 
 

• 33% Wharton UG 
• 28% SEAS UG 
• 16% SEAS Grad 
• 12% Wharton MBA 
•   7% College UG 
•   4% Law, Arch, others 

 
(lots of dual degrees, etc.) 

 
 



Active Learning Classroom (our Studio) – Vance 112 
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Enter Here  
(off 37th Street Walk) 



https://en.wikipedia.org/wiki/Aerogel  

https://en.wikipedia.org/wiki/Aerogel






Innovation 
A new match between a solution and a need. 
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Value-Creating Innovation: The Three Key Questions 

1. Is the need real? 

2. Does the solution meet the need? 

3. Is the user/customer willing to pay more for the solution 
than it costs you to deliver it? 
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Push 
Start with the solution and look for a need it can address. 
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Pull 
Start with the need and look for a solution to address it. 



Design is conceiving and giving form to artifacts that solve problems.  
 

Product Design – design of physical artifacts that will be produced repeatedly. 
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Design is a pull innovation process. 

Reference: K.T. Ulrich, Design: Creation of Artifacts in Society, ulrichbook.org 
 

http://www.ulrichbook.org/


Design Process 
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17 Reference: K.T. Ulrich, Design: Creation of Artifacts in Society, ulrichbook.org 
 

http://www.ulrichbook.org/
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Concept Development Process 

Reference: Ulrich, K.T. and S.D. Eppinger, Product Design and Development, McGraw-Hill. 

Opp ID & 
Mission 

Identify 
Needs 

Establish 
Specs 

Generate 
Concepts 

Select 
Concepts 

Test 
Concepts 

Refine 
Specs 

What How 
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VERIFY DEFINE 

Project  
Registration 

Concept 
Definition 

Feasibility 
and Planning 

Preliminary 
Design 

Final 
Design 

Product 
Verification 

Process 
Verification Launch Post-Launch 

Assessment 

CONCEIVE DESIGN OPTIMIZE 

RP 
1 

RP 
2 

RP 
3 

RP 
4 

RP 
5 

RP 
6 

RP 
7 

RP 
8 

RP 
0 

Tyco Product Development Process 
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Tyco Product Development Process 
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Design and “Design Thinking” 

Ka
rl 

T.
 U

lri
ch

 

22 

(or maybe just good problem solving?) 

https://www.nngroup.com/articles/design-thinking/ 
Shewhart Cycle: https://en.wikipedia.org/wiki/PDCA 



IWWMW… 
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accurately give credit for 
attending lecture? 

 

IWWMW = in what way might we…? 



What you will learn in Product Design 
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Design Process (Sense>Define>Explore>Select) 

Methods 
• Tournaments and multi-voting. 
• Concept development. 
• Naming and branding. 

Specific Knowledge and Concepts 
• Manufacturing processes. 
• Global supply chain, particularly China-to-US. 
• Patents and intellectual property. 

Maker Skills 
• How to sketch by hand. 
• 3D digital modeling. 
• Quick prototyping. 
• 3D printing. 
• Portfolio photography and documentation. 

Everyone in this course knows 
some of this content already, and 
some of you are experts! So, you 
will also learn a lot from each other. 



Pedagogy 

We try to use the best learning mechanism for each type of material. 
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Lecture Video Textbook Studio 
• Community building. 
• Guest speakers. 
• Themes adjacent to 

doing product 
design. 

• e.g., intellectual 
property, 
environmental 
issues. 

• Tools and methods. 
• Some material not 

(yet) in textbook. 
• Rich and detailed 

examples. 
• e.g., learning to 

draw, product 
naming. 

• Tools and methods. 
• Detailed 

explanations of 
methods. 

• Reference material. 

• Pitching, voting, 
and critiquing. 

• Coaching on 
projects. 

• Hands-on 
experiences. 

• Forming teams. 

Team Project 
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Guest Speakers and Career Panel 
(Guests and Dates TBD) 



Team Project 
• Physical goods 

• Limits use of “smoke and mirrors.” 
• Forces you to face hard constraints typical of 

design. 
• Supportive of MEAM and IPD curriculum. 

• Simple 
• You must build a working prototype. 
• (Probably not your life’s work.) 

• Retail price less than $50 
• Limits complexity. 
• Allows better apples-to-apples market test. 

• Target market is Penn students 
• We have access to potential customers. 
• We can simulate a real market in April. 
• You know the market. 

• Differentiated 
• Substantially novel relative to existing products. 

(Otherwise, what’s the point?) 
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Design Fair – Tuesday, April 18 3:00 – 4:20  
(in lieu of Tuesday lecture) 



VER-EAZY 
Home cooking made 

simple 

MULTI-
PURPOSE 

DISH-
WASHER 

FRIENDLY 

SPACE-
SAVING 

RECESSED SPOON 
holds and transfers 

liquids 

ATTENUATED 
EDGE 

slides under and 
flips flat objects 

FLAT NOSE 
stirs and scrapes ingredients 

$15 
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Pingle Li 
Sherry Chen 
Sahil Mehra 
Laura Colagrande 





Innovation Tournament (for each studio of 50-60 designers) 

~600 opportunities  
identified by individuals 

~60 opportunities  
developed by individuals 

~30 teams of 2 

~15 products 
offered for sale 
at Design Fair 

opportunity 
pitches and 
multivote 

Darwinator 
system 

~15 teams of 4 

N (?) profitable 
products 

concept 
prototypes 

and purchase-intent survey 

~300 opportunities  
submitted by individuals 
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Reference: C. Terwiesch and K.T. Ulrich. Innovation Tournaments. Harvard Business Press. 2009. 



What not how! 
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Look for the pain. 
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