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Schumpeter’s theory on economic growth
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« Schumpeterian innovations are the result of
‘entreprencurial behavior’ — exploit some
latent demand or to attack existing firms
with radically new product or process.

« Which iIs the engine that drives economic
growth

« 1995 : 400 entrepreneurship programs
_ (business/ hools
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Education in Engineering
Entrepreneurship:

Journal of Engineering Education, Jan 2002, p.33-39

Introducing Engineering & Science students to Entrepreneurship:
Models and influential factors at Six American Universities

Carnegie Mellon University: The Donald H. Jones Center for Entrepreneurship
Stanford University: Stanford Technology Ventures Program (STVP)

University of Colorado at Boulder: The Center for Entrepreneurship

Rensselaer Polytechnic Institute: The Center for Technological Entrepreneurship,
University of California, LA, The Harold Price Center for Entrepreneurial Studies
University of lowa, The John Pappajohn Entrepreneurial Center ( JPEC)
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2003 : Three international conferences

1. Three international conferences
/colloguium American Society for
Engineering Education (ASEE,
www.asee.org) GERB LEHFE

2. European Society for Englneerlng
Education (SEFI, www.ntb.ch/SEFI)RM T
BEHESRYE

3. REE: Roundtable Meeting for

Entrepreneurship Education for Eng’g &
Sci. students in Asia

Especially Creativity, Innovation and

ASEE.ORG ENTREPRENEURSHIP DIVISION

Explaring he futsre of engineering educatien Smulating enaineering entrepreneurshio


http://www.ntb.ch/SEFI
http://www.asee.org/

The Engineer of 2020

US National Academy of Engineering (2004)

Strong analytical skills BRLE 1) 53 AT BE )
Practical ingenuity B A
Creativity A& AE /)

High ethical standards and a B ey ) 4 7 YR AT

strong sense of professionalism | BL3EREAT

Dynamic/agile/resilient/flexible | %% /7, 3%,

Good communication skills VI He
Business+management skills iyl
Leadership capabilities HIERE S

Lifelong learner A

Dr. HY Sun
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CHINESE
Academy of Engineernng

The training of innovative ng’g & tech talents
KT HEAFE TEMXAS BEFHIT A
AT N A E TR 55 B P l%z:ﬁ%
AT hEEE R ERBE
June 2006 Shenzhen

NP

Ministry of Education of the People’s Republic of China



CAE visits CityU (19 July 2007)




rre ENGINEERING
MANAGEMENT
REVIEW s

A Global Perspective on Teaching Innovation,
Entrepreneurship, and Engineering Management

Management Education for Engineers: Research Issues in the Context of South Africa

Entrepreneurship Education: Known Worlds and New Frontiers

Innovation and Entrepreneurship in Brazilian Universities

Technology Management Education: Innovation and Entrepreneurship at MINES
ParisTech, a Leading French Engineering School

Teaching Innovation through Interdisciplinary Courses and Programmes in Product
Design and Development: An Analysis at 16 US Schools

Innovative Teaching to Engage and Challenge Twenty-First Century Entrepreneurship
Students: An Interdisciplinary Approach

Entrepreneurship Education: A Review of its Objectives, Teaching Methods, and
Impact Indicators ...

From Craft to Science: Teaching Models and Learning Processes in
Entrepreneurship Education

The Camp Model for Entrepreneurship Teaching

The ‘Teachability Dilemma’ of Entrepreneurship

The 3-3-3 Framework and 7P Model For Teaching Creativity, Innovation and Entrepreneurship....

Incorporating Student-Centered Learning in Innovation and Entrepreneurship Education

IAMOT and Education: Defining a Technology and Innovation Management (TIM)
Body-of-Knowledge(BoK) For Graduated Education (TIMBoK)

Time to Think Outside the Box? Technical Entrepreneurship and Engineering
Management Education .




Awards

O &Ry, SRGENRREE, 20129 % NiH#HEX.

O 2010 m#ss, Qe s<, FEAEGR —52, @H: AEehEFE Y
AR, (20114 52

O Y EEESEs, %%, 20104,

O [EFsEmerald G E B bR, sELBR\BOER L (The Best
Practical/Policy paper, International Conference on Entrepreneurship
Education by Emerald Publisher, Li Ka-Shing Education Foundation and
Shantou University, September 2010, Shantou, China.)

O Journal of Chinese Entrepreneurship, UK) (HEANIATIY (20124FE)5 5
#YF¥, (The Highly Commended Award at the Literati Network Awards
for Excellence, Sun, H. (2011) “The 3-3-3 Framework and 7P Model for
Teaching Creativity, Innovation and Entrepreneurship” Journal of Chinese
Entrepreneurship, Vol. 3, No. 2, pp. 159 - 166.

O  #efesk®): IEEE (TCREFEFR) Z“IFTaLA TREE H 30 R E 41",
IEEE Engineering Management Review, Vol.40, No.2, pp.157-163.
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The Sun model of creative thinking:

O000

Ordinary thinking (% #t &8 4)
think out ideas that other people normally
do not think of. ‘\\‘ /(
B Breakthrough the conventional frame P

S EP;
B L A R 4/??7 ‘<Q\\

Lateral thinking: !’5 ’S‘)\l

A ERSY:
Divergent thinking

(Different) 1(‘(13;
Creative thinking: (£1#7E4E) \\\\ \ / //j
O -
of reference or pattern
R4
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The function of a glass ?
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Flexibility in cooking
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photo - Google 1%#53

is in Chinese (Traditional). Translate it using Google Toolbar? Learn more Notin Chinese (Traditional)? Help us improve
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Balloon Whisk
800 x 739 - 67k - jpg
jamie-olivers-kitchen-__.

Balloon Whisk 25.0cm
500 x 500 - 30k - jpg
allianceonline.co.uk

Balloon Whisk

Double Balloon Whisk (11-in.
495 x 371-17k - jpg

cooking.com

Grips Nylon Balloon Whisk
300 x 300 - 11k - jpg
amazon.com
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Cuisipro Balloon Whisk
400 x 400 - 38k - jpg
bluecashewkitchen.com

FAVORIT Balloon whisk
500 x 500 - 13k - jpg
ikea.com

Jamie Oliver Balloon Whisk
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What culinary used in a Chinese Kitchen
for preparing and serving meals

iR CityU Fik 3L Hongyi Sun 18



Chinese thinking style:

[ EPA: i%%’ ﬁ%&ﬂ‘])

Flexible, divergent

Chinese thinking = creative thinking?

AT K CityU At L Hongyi Sun 19



Which contains more innovation?
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The Needham Question:

COwhy China had been
overtaken by the West in
science and technology,
despite its earlier
successes?

B AR 1A

AT K CityU At L Hongyi Sun 21



Dr Sun’s Question

[OWhy did not Chinese
invent many new tools in

their kitchens, despite
their flexible thinking?

AT K CityU FE XL Hongyi Sun



A, i,
KW, KL

al=, eblk, g,

KR

, KW KW,

B, BOR, B, BHL R,

In »vatlon

s, B,
Was, H &,
FRAL, A2




Creativity or innovation?

B G N BRI B R e A
e AL

[12006: “Creativity and imagination
applied in a business context is
in nOvatiOn . ? (Business Week: 100 top innovative

companies)

AT K CityU At L Hongyi Sun 24



Schumpeter’s theory on economic growth

( REAR T B #6775 30 = P )

Schumpeterian innovations are the result of

‘entrepreneurial behavior — exploit some
latent demand or to attack existing firms
with radically new product or process. (LA

it B b )

Which is the engine that drives economic

growth

1995: 400 entrepreneurship programs

B (business/management schools)

AR CityU fhitk X Hongyi Sun
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The Process from Creativity,
Innovation to Entrepreneurship

[Psychology ]

l

(invention)

l

{Technology ]

[Business ]

l

[Creativity ]

[Innovation ]

[Enterprise ]

l

Idea
e

l

Product
(10)

l

Mark
[ 0 ]"$

CityU of HK

Hongyi Sun f&aut
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The Cross-disciplinary Syllabus
(3-3-3 syllabus*)

Step-1: Step-2: Step-3:

Creativity Innovation Entrepreneurship

(Psychology) (Technology) (Business)

New New New

Ideas Products Businesses

(Originality) (Feasibility) (Profitability)
Use your brain: Use your hands: Use your feet:
Curious, critical Get hands dirty Go out to do market
and questioning with a product research

*Sun, Hongyi (2011) “The 3-3-3 Framework and 7P Model for Teaching Creativity, Innovation and
Entrepreneurship” Journal of Chinese Entrepreneurship, Vol. 3, No. 2, pp.159 - 166. (Re-printed in a
special issue on global perspective on teaching innovation, entrepreneurship & EM, IEEE EM Review)



Process i1 %

If you can not describe what you are
doing as a process, you do not know
what you are doing.

URARABEH — N SRR IR AR I, R
E)ET B PRZE R 4

Dr W. Edwards Deming 1900-1993,
American CI management guru

A K CityU At L Hongyi Sun 28



Chinese Proverb/Confucius:

-Tell me and I will forget

-Show me and I will remember
-Involve me and I will understand
-Step back and I will act

O “AEAFHZ, BMZAERLZ:, WIAERMZ, MZAEFITLZ;
LEFATMIER. T ---F T (RS

O “KEEZ, AWHIWLZ; B2, AL, " ----3-XH
Vi A0 - ECFE )

O “Eme >z, AR ----fLF 818D

O F2Am—F, FTEAW—%. aEAwm—N, 7iAsm—7t,
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The PIPE model for motivating
student-centered learning*

Project Team-based project (Mock company, role Performance
i H play, teamwork, communication) RS
Process Creativity | Innovation | Entrepreneurship | 3-steps
AR B1)i& BIHT Bl
Ideas Product Enterprise (PIPE)
| S N - D =3 A

SIS B Use brain | Hands-on Move Feet (Head to Feet)
Practice il BT il

Rty R 1 et 2 R 3 Final
Presentation | Report 1 Report 2 Report 3 report

*Sun, H. Y. (2012) The PIPE model for teaching CIE, IEEE TALE Conference, 20-23 Aug. HK

2012/40: 100 problems = 20 ideas -6 new products



33338 AlF AL EEe™

3333/PIPE framework

3 Steps Creativity Innovation Entrepreneursh
Ip
3 New New New New
Idea Product Enterprise
Problem
3 Trainings Brain Hand-on Go to market
/) K B F /)
3 sets of Questioning Handson Leadership
capabilities Discovery Active Risk taking

learning

L I R R RV

Entfepreheurship
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The PIPE "™M© model for
Teaching Creativity
Innovation and

Entrepreneurship
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