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Who I am?

- Engineering Instructor/Coordinator at 

HFC

- Bachelor in Mechanical Engineering

- Master in Energy Systems Engineering

- PhD in Environmental Engineering

- Master in Industrial Engineering (In 

progress)

- Worked in Factory, Office, and College



Personal Experience
- From 1997 to 2014, I had substantial engineering 

education and work experience

- But I did not know how new products are innovated

- Completed the PLTW training for EDD in 2014

- Learned that there is a process for innovation 

- Supervised more than 20 teams of students

- Led two teams of students in the “NSF Community 

College Innovation Challenge” competitions in 2015 

and 2016.

- HFC was the only community college to be among 

top 10 teams both years



Education System

- There is no explicit or implicit course for 

innovation and entrepreneurship in K-12

- Courses like robotics, design, machining, 

and automotive are for troubleshooting 

rather than for innovating

- How can we teach the innovation?



SWOT Analysis

Teaching Innovation

Strengths

- Existence of PLTW in 
schools

- Existing resources

Weaknesses

- Shortage of staff, 
material, and budget

- Convince administration

Opportunities

- Long-term outcomes

- Grants and other external 
supports

Threats

- Training workers not 
innovators

- What if no results

SWOT



Engineering Design Process

Is an Innovation Process?



Innovation Process

Source: https://ayalivia.files.wordpress.com/2010/09/ccf08202010_00002.jpg



Idea concept



Ideas about Problem

- What is the important problem in our 

community?

- Should we start with the problem or 

solution?

- What if we know the problem, but we can 

not offer solutions (lack of skills)

- Hmm I have a solution, but not sure it is 

unique



Engineering Design Process

Brainstorm Problems

Interest 
& Hobby

I hate 
when 

…

I love 
to …

Education I hate when I can not find a 

parking spot



Problem Statement

Failure Success

Literature/

Patents

Customer 
interview

Ask 
mentors

What I 
know

What I 
can do

Out-
source



Problem Selection Criteria

• The problem can be accomplished in the given 

time.

• The problem can be solved with the available 

resources.

• Initial research indicates that others also believe 

the problem exists.

• The solution is likely to meet a specific need 

and/or be marketable.

• The problem is interesting enough to keep the 

team interested.



CONFUSION

Innovation to Solution

Brainstorming 

Team-working

FailingKeep Trying

Being Patient



Role of Supervisors

- Suggest open-ended projects

- Help students with their confusion

- Give them the courage to innovate

- Continuous learning about technologies, 

e.g. to electrical or mechanical systems

- Self training tutorials

- Professional training

- Collaborate with colleges, universities, 

career education schools



Sample Innovative Projects

Food Innovators: Rescue Restaurant Food 

Waste to Address Hunger.

- One of 10 national finalist on Community College 

Innovation Challenge

- The team proposes to develop a compact, easy-

to-use, self-automated food-preserving machine 

for restaurants. 



Food Innovators Proposal

https://youtu.be/Bdhxtr4EMbw

https://youtu.be/Bdhxtr4EMbw


Proserve 1.0

https://youtu.be/fqqHwpUcat4?t=1m1s

https://youtu.be/fqqHwpUcat4?t=1m1s


Lunch Munch

Many people have to 

deal with having 

unstable temperature 

lunches, leading to 

foods being wasted. 



Design



Lunch Munch



Innovative Heating T-Shirt

Problem Statement: Usually insulation is used on 

clothes to reduce the heat loss from body during clod 

weather. It is somehow heavy and inconvenience. 



Automated shower

Problem Statement: Most people have trouble finding the perfect thermal 

comfort in the shower year around



Cellphone wall holder

Problem Statement: Sleeping with your cell phone can lead to broken phones, 

twisted wires, and even bed sheets up in flames. Prolonged exposure to 

radiation may also lead to serious health problems, such as cancer.



Solar Super Charge

People have difficulties finding outlets to charge their phones everywhere. 

Team develop a solar charger for smart phones. 



Cool Innovation Tools

Arduino is an example of inexpensive 

innovation tool



Engineering Open house

Busing Information Exposure Lab Visit

Engineering Innovation Competition

Judging Prizes

Team Preparation – Hand-on Activities

Mentoring Support

High School Presentation

Classroom Auditorium

Future Collaboration



Thank you

Questions?


