








Today’s business and industry move at 
lightning speed. Companies are phasing 
out lengthy training and apprenticeship 

programs while placing ever greater demands on 
new hires.

“Students moving into the engineering profes-
sion have to hit the ground running,” said Steve 
Skerlos, associate professor of Mechanical Engi-
neering. “They want and need 
to have positive impact on their 
companies from the get-go. ME 
450 is a class that prepares them 
to do exactly that.”

Skerlos pointed out that in 
most engineering curricula, stu-
dents are trained to find the one 
right answer to a problem, and 
students get a little too good at 
figuring out what it is. However, 
complex design projects in the 
real-world feature “an infinite 
number of ways to get things 
right, and an equal number of 
ways to get them wrong,”  
Skerlos said. “Engineering  
design is ultimately about  
finding the best way to get  
them right. ME 450 teaches this 
process and challenges students 
to use creativity and analytical fundamentals to 
find the best solutions to open-ended problems, 
which they display at the Design EXPO, the 
culmination of the course.” 

Design EXPO is a one-day event that enables 
students to show what they’re capable of. It has 
become fertile ground for corporations eager to 
recruit engineers who’ve been through an intense 
product-development process. 

“ME 450 is an intense experience,” Skerlos 
said. “Students can put in hundreds of hours, 
mixing analytical rigor with nitty-gritty informa-
tion about business issues and state-of-the-art 
practices. The projects force them to lead, think 
and plan strategically to produce results, and they 
have do all of that with limited time, labor and 
financial resources.”

The process starts with collection of potential 
design projects from industry and faculty spon-
sors – the major requirement is that each project 

must have room for student creativity, rigorous 
analysis and a physical prototype. Students are 
encouraged and supported by faculty to develop 
their own projects. Once the project starts, each 
team meets with its sponsor to kick off the proj-
ect. It’s the beginning of a strenuous 14-week  
partnership. 

“The most enjoyable part of the course for me 

occurs early on, when students start generating 
solutions for the problems posed to them,”  
Skerlos said. “I like this part – it encourages them 
to loosen up and come up with every possible 
solution that they can imagine, even breaking 
the laws of physics. The idea is to teach them to 
think freely and creatively, no matter how edgy 
or out-there an idea might be. Students love the 
freedom. They sometimes produce hundreds of 
solutions. The process breaks the ice and also 
sends a strong message regarding the need to 
quickly get down to business. It becomes obvious 
to them that they must use engineering reason-
ing, analysis and judgment to pare down these 
solutions and arrive at one. We force students to 
come up with their first concept solution within 
six weeks.”

The rapid pace teaches the concept of fast- 
failure, and that all solutions can be improved. 
Failure early in the process is essential to avoid 

costly “uh-oh moments.” So students are chal-
lenged to use in-depth analysis to regenerate,  
refine and optimize their design concepts, keep-
ing in mind the constraints specified by the 
project’s sponsor and the ethics of being good 
global citizens. They consider factors such as 
appropriate materials, the ability to manufacture 
the item, safety, cost, reliability, and environ-

mental and societal impact. They 
construct physical prototypes and 
generate validation data that are 
displayed at the Design EXPO.

During the EXPO, great things 
happen, one of the best being a 
recruitment opportunity in which 
students meet company representa-
tives, and company representatives 
find talent. All projects lead to 
working prototypes that companies 
and faculty can work with and build 
from. Sponsors often become men-
tors and sometimes even friends, 
and the students get invaluable 
experience managing and doing 
creative problem-solving.

“Students leave the course with 
tremendous confidence to confront 
the unknown using the time-tested 
engineering design process,” Skerlos 

said. “Sponsors end up hiring some of the finest 
engineers in the world, either for industry or 
graduate school. ME 450 has something in it for 
everyone.”
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Design Expo brings the real world into the classroom, giving student teams the opportunity to dive into 

complex design projects and create working prototypes that companies can work with and build from.

 

“…it encourages them to loosen up  

and come up with every possible  

solution that they can imagine, even 

breaking the laws of physics. The idea 

is to teach them to think freely and  

creatively, no matter how edgy or  

out-there an idea might be.” 

 – Steve Skerlos –
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The interview began with a predict-
able question: “The name of the class is 
‘Strategies for Creative Problem 

Solving...’ what’s it all about?”  Scott 
Fogler’s response was anything but 
predictable: “A student and his profes-
sor were backpacking in Alaska.” This 
seemed to be part of a different con-
versation, but Fogler, an Arthur F. 
Thurnau Professor and the Vennema 
Professor of Chemical Engineer-
ing, has developed a colorful way 
of making information stick in 
students’ minds – and he’s been 
doing it for 39 years at the College 
of Engineering.

He continued, “Suddenly, a grizzly bear came 
into a clearing in the distance. When it began to 
run at them, the professor and student high-
tailed it in the other direction, but in moments 
it became clear that the bear would eventually 
overtake them. All of a sudden, the student 
stopped, shrugged off his backpack, took off his 
hiking boots and put on his running shoes. Well, 
the professor laughed as he said, ‘You can’t be 
serious – you can’t outrun that bear, even in run-
ning shoes.’ The student smiled. ‘I don’t need to 
outrun the bear,’ he said, ‘I only need to outrun 
you.’

“So, you see, the student realized that outrun-
ning the bear was only the perceived problem. 
The real problem was not to get caught by the 
bear. Research shows that defining the perceived 
problem rather than the real problem is the most 
common mistake that people make. ‘Outrun-
ning the professor’ is a good example of problem 
definition, which is the first thing you need to 
master if you want to understand creative prob-
lem solving.”

Working with co-author Professor Steven E. 
LeBlanc, associate dean of engineering at the 
University of Toledo, Fogler wrote Strategies for 
Creative Problem Solving (2nd edition, 2008, 
Prentice Hall) and developed the class of the 
same name for graduate students, undergrads, 
faculty, staff – for all who want to improve the 
way they think and solve problems. 

“There are many approaches and aspects to 

creative problem solving – too many to mention 
in a short article – but let me tell you about a 

few of them. One is critical think-
ing, which is a way of 
analyzing, evaluating 
and restructuring our 
thinking – it’s Socratic 
questioning, a particular-
ly elegant way of defining 
the real rather than the 
perceived problem. An-
other approach is TRIZ, 
which is a Russian acronym 
for Teoriya Resheniya 
Izobretatelskikh Zadatch, a 
methodology for developing 

innovative ideas and solutions for problem solv-
ing. Brainstorming is yet another. And learning 
to take risks is important – they’re often the keys 
to innovative solutions.”

The students also learn techniques for breaking 
down barriers and preconceived notions that 
might hinder them as they generate ideas. They 
practice vertical and lateral thinking, fut- 
uring and the application of specialized algo-
rithms to solve problems, prevent them from 
recurring, and make sure that the solutions are 
ethical, as well as safe for people and the  
environment.

“They put all of those tools to work in a term 
project, in which they have to study a local busi-
ness, find its problems, generate solutions, use  
algorithms to decide which solution is best,  
create a plan to implement the solution and  
 

 
prepare a PowerPoint report. The hope is that, in 
learning these skills, students will be able to make 
an easier transition from college to the work-
place. Or at least they’ll be able to find their car 
keys more easily.”

Read more about the class at www.engin.
umich.edu/scps.

Strategies for  
Creative Problem Solving 

Friday Chips

In early March, having discovered that 

some of its computer chips were faulty, the 

manufacturer examined the problem closely, 

finding that the raw materials were always 

the same. The process never varied. The 

chips were fine until they passed through 

a particular clean room between 1 p.m. 

and 3 p.m. on Fridays. There was only one 

worker in the room at that time. Investiga-

tors learned that he had a PhD in materials 

science and engineering and was an exem-

plary employee. A devoted family man. An 

enthusiastic Democrat. A religious person 

who had recently converted to Catholicism. 

A reader of adventure novels. A ballroom 

dancer. And a weekend gardener. 

Applying the algorithms of critical thinking, 

they found the answer. Can you figure it 

out? Check out the solution on page 24.

(Based on a true story.)

16	 www.engin.umich.edu      —      FALL 2007      —      M I C H I G A N  E N G I N E E R

R E S E A R C H
Sponsoring research projects or participating in federal- or state-funded research centers brings
corporate and faculty researchers together to evaluate and understand engineering challenges.

C O N S U LT I N G
Faculty expertise provides focused advice for your company and fresh ideas for our classrooms.

PROJECTS
Harnessing student creativity to help with product development, IT or manufacturing projects cre-
ate a "win/win" situation. You gain new concepts and insights while students gain knowledge.

R E C R U I T I N G
Hiring Michigan Engineers develops a pipeline of talent for your organization. Each year, more
than 2,000 bachelor’s, master’s and PhD students graduate, and thousands of others seek
summer internship and co-op opportunities.

A G r e a t B u s i n e s s P a r t n e r
Each year, hundreds of companies work with Michigan Engineering to tackle challenges and provide students with hands-on experience:

To learn more about connecting
your company with the College of
Engineering, contact:
Michael Drake
Director, Corporate Relations
143 Chrysler Center
2121 Bonisteel Boulevard
Ann Arbor, MI 48109-2092
Phone: (734) 647-7044
Fax: (734) 647-7075
madrake@umich.edu
www.engin.umich.edu
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