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Problem 1

= The goal of Engineering Education in China is
for making scientists but not engineers.

Scientists study the world as it is, engineers create
the world that never has been.

— — Theodore von Karman (1881.5.11-1963.5.6)
http://en.wikiquote.org/wiki/Theodore von_Karman
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Problem 2

= Engineering Education in China is lack of
practices, which is the soul of engineering.

of applying scientific and

mathematical principles, experience, judgment, and common
sense to make things that benefit people. Engineering is the
process of producing a technical product or system to meet
a specific need. —— ASEE
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Problem 3

Narrowly technical engineering education
and technically narrow engineering
education both exist in China.

R arn, physics, chem, efc.

Thompson, J.:
New BEng and MEng courses

Proc. 4th International Conference on the Education and Training of Engineering Designers
London, 1985
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Problem 4

— Engineer qualification system is not
established in China.

IlL/ 17l / BURT
A R AR IR/

- _ 1K/ BLFF =E 9
Certification Dl 2548 2245

(qualification) [EEEi:%

TiEmth< ‘
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Engineering education:
At the crossroads or in the impasses ?
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Challenge_1

High-tech and new technology are booming
day by day. It shortens the period of
commercialization.

S AT AR AR I
m ot EH H =455
HARFEZFIHL AR Nanoscience & Nanotechnology
4 R ZFF0 AR Life Science & Engineering
FRIEZFFAFE AR Material Science & Engineerin
BF5EE2 &% CIT & Information
Hl & LIZFAZRZE Manufacturing
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Challenge_2

Research work (knowledge production) Is
nlaying an important role more than ever
pefore.

FEIFR (FRES) MMERARREER
I 058

ﬁ k % %I:I iln\ Personal

explicit knowledge vs tacit knowledge Knowledge

i ZE AR A =S -

arts & science vs professions production
A L R FNIEAEN -
Mode I: ftraditional "academic science " research
Mode IT: trans-disciplinary problem-oriented research
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Challenge_3

University, industry and government become the
coupling and interact with each other.

K. Pl BRMEEE, TARES)
Triple Helix __ academic alliance
with industry

Global Engineering Excellence
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Challenge_4

Disciplines infiltrate into each other and are
obviously influenced by the development of
technology.

BFFRSRARGBARARZ .. FHEIE

FHEREHETFE
EFRABIERIR

—

O IR BT SO WK ZA RO RIS B 52 (RCSTEP)



Challenge_5

How to Train engineering talents is becoming
a highlight in the world.

TERRATEBREAEIRKTER

nternational Forum on

ngineering Higher Education
for the 21st Century

”i INTERNATIONAL ENGINEERING FDUCATIOMN
L Cf "'}"-‘H.r_e' MLMHI ed t“u' IN ""l.'T CAFTS Iml IrT™

x: _m_-_ »\'I'l 0%

ETHASEE{GLOEBALICOLLO :_‘ll!JFl J
ON FJ'Jl I INEERINGIEDUCATION

(CTOEER -4, 200
ISTAMBLUL, TURKEY
s
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At the Massachusetts Institute of Technology it was discovered that there were
for this continued lack of convergence between engineering
education and practice, ‘e,

an absence of rationale, and
an absence of detalil .

— P lEsmmer, IS EHbms

AN TARR . bR, AE SR A AIALE”, AE B SR A AR
ASIEFEIEMIIN A by A BESEIL A Arii@ e, A KBUERRATS).

a mountain of problems s
challenges from far and near 4y fi it
the rare opportunities ipiktiitLg
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Vision & Action

Project 1.

The Reform of Engineering Education in
the Innovative China

sponsored by Ministry of Education (MOE)

ESRSERAERSEATIMSR
o SR E I R i TR S A e
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Vision & Action

Project 2 (undergoing):

Making Innovative Talents of Engineering
sponsored by Chinese Academy of Engineering (CAE)

FEIERBBERAZEXRTHIMR

QIR TIRRHE A T B 5 FT 5
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Vision & Action

Project 3 (undergoing):

The Research Program of the Innovation
of Science and Engineering Education

sponsored by Chinese Academy of Science (CAS)

th ERHE BRI AR S ERE TSR
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Methodology




Methodology

Learning by doing
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Methodology

Learning by use
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Triple Key 1

¥
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Triple Key 2

AR FREES
RAESLE FMEE

hnovation
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Triple Key 3
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Top Design MmEiEit

Return to engineering practice !

Face real problems in the
/ real world |

Break barriers between
disciplines |

Call for systematic change of
engineering education |

Innovation through integration |
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Preparation for B#E{L

“Bl—BOR =477 bR TR

Scientist

Science Education

Applied Scientist <

Engineer, Architects«

Technologist <

- <—
Techniclan <

Engineering Education

Engineering Technology Education

Technical Education

Skilled Worker

Non-skilled Worker
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Compulsory Education



Engineering Functions IhgeER

. Grag e e A errsre
anufacturing/Bild "

=Production Oneration Maintengnce

TZ. ol K&, B8
Technique, Material
Equipment, Management

Engineering Our World !

Engineering Your Future
http://www.tc.cornell.edu/Services/Education/Gateways/Via ' goLL

Engineering with a big "E"
Ti2xi: E=HX
Engineering culture: Third
Culture
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http://web.mit.edu/engineering/enews/index.html

_Strategies i

To establish new engineering discipline
maERlFm, fEHMITIEFER
To restructure engineering disc £Iine
BENEKRIE, EHIBHEANS
To explore new methods of teaching and learning
BFRE, 3 TRREIER
To layout new approach of engineering education
Rangit, MxIREHEHMRE
To broaden boundary of engineering education
ERES, AHRIEHEHER
To bring up talents for nation competitiveness
ShARTE, EMERERAIEZS

To build engineering education research capabilities
SREH, TEIREETATA
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Strafe%x |
&,

To establish new engineering discipline

Macromolecular engineering
and science

Chemical molecular

Molecular engineering . . .
- enginecring and science

Biomacromoleculai
engineering and science

FIGURE 2 The new engsci discipline of molecular engineering, which breaks up in the junior year into three separate engsci disciplines.

DT IRESRAREAR EEFIRARSFIMNKRE

e (I8 MRIOAITHIRE, SCHE 584 35 B WK 2 AN 5L Py IR A5 AL RS SR L T AR B 0B 1 A0 K S A 2 K
o EAISEhr B PRy, SR mEE Bk B R LTI ORISR AL IR (DNAD (K], ROSF R GKE 0 (1/INi ok
1o GPKEMPKER W FUMEA. B ERRBEMRE. B, BTSN ARG E 2L T 1, K
BEEATTREN HI T 46L& A R ANIRTE . 25 =, XKLL AR IRV J= T LS 50 2 K BA B 25D, eI RN, W]
LARIL o7 H AR, 10 EL AT LR SRz B A . Btk 37K)
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Strategy_2  .oos sumsnans

To restructure engineering discipline

Knowledge Capture and Representation

e
“« MR Through Requirements Engineering

Engmeermg Dlsmpllne Structure

s Discipline focus provides essential bedrock - this
is both desirable and necessary.

* Advances the body of systematic knowledge.
* Provides a foundation for the interdisciplines.

s Disciplines couples engineering education to the
engineering and basic sciences.

/}i' ttff%l%*z TR | = Disciplines are necessary, but no longer sufficient.

(Bobbitt, 1918 & Preserve the discipline structure, but overlay with
; key interdisciplines !
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Str‘afeg !_3 BTRE, SIHIRHFHMEN

To explore new methods of teaching and
learning

Inductive Methods

FRRAFS] (INQUIRY LEARNING)

HE T e&F A5 3] (PROBLEM-BASED LEARNING)
ETFIGHAYSS (PROJECT-BASED LEARNING)
Z IS (CASE-BASED TEACHING)
ZIMX S (DISCOVERY LEARNING)

EATEZ (JUST-IN-TIME TEACHING)

Inductive Teaching and Learning Methods: Definitions,
Comparisons, and Research Bases
MICHAEL J. PRINCE & RICHARD M. FELDER, JEE (2006) 2
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To layout new approaches of engineering
education

Univarsity of Southern Califormis

Sample Dynamic SoS:
Metropolitan Area Crisis Management System

University of Southern California

SoSE Compared to Traditional SE Activities

= Traditional SE Activities (EIA/ANSI 632) = Traditional SE Activities (continued) / o §
4 et-Centric \

— Acquisition and supply — Product realization A
= Product Supply .
= Product Acquisition " Implementation \ 2 N

= Supplier Performance = Transition to Use :
— Technical management — Technical evaluation
Process Implementation Strategy Effectiveness Analysis o
Technical Effort Definition Tradeoff Analysis
Schedule and Organization Risk Analysis
Technical Plans
Work Directives

University of Southern Califor
Requirements Statements Validation Sample “Steady-State” SoS: Enterprise Wide Integration of

Acquirer Requirements Validation

Progress Against Plans and Schedules
Progress Against Requirements
Technical Reviews

Outcomes Management

Other Stakeholder Requirements
Validation

System Technical Requirements

Core Business Applications

Validation

Logical Solution Representations Net-Centric
Validation Connectivity

Design Solution Verification
End Product Verification
Enabling Product Readiness

End Products Validation

Information Dissemination
— System design
= Acquirer Requirements
= Other Stakeholder Requirements
= System Technical Requirements
= Logical Solution Representations
= Physical Solution Representations
= Specified Requirements

Center for Systems and Software Engineering 1
. J 4 & 24

Net-Centric

Connectivity

» System of System Engineering
* Macro - Engineering

Center for Systems and Sofrware Engineering 16
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Strate o)

To expand oundaries of engineering education

Integrated Engineering
rFrogram

Integrated Engineering with
Biomaterials

Integrated Engineering with
Computer Science

Integrated Engineering with
Medlical Biophysics
Integrated Engineering with
Business

http://www4.registrar.uwo.ca/Calendars/index.cfm
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To bring up talents for nation competitiveness

B4R - ) @ LRy
BSEMETY, UHRa0s- < .
e Vo Fan s
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Stra*eg !_7 FERFR, FTELRHAEMRTS
To build engineering education research
capabilities

Essentials of Engineering Education

Engineering
Education
Sustainable
Development

Y o

Conducting Rigorous Research

in Engineering Education
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Wishes to all

XBTHMEER, AgER—1T%E,;
ﬁ)&'/"uE%EI'J TH1, BRAMIRER;
RiETHRIEE, TReIOEFHE]!

Vision without action is merely a dream,
Action without vision just passes the time,

Vision with action can change the world.
-- Joel Barker
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Engineering
Our

310027 Thank YOLI

U™ #TKE%385
HIXF 1715157

A R L for your attention

Tel: 0571-87952174
Fax: 0571-87951599
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= REIRREHEHEITX

Undergraduate Engineering Training Program
Enhancing Faculty Engineering Ability Program
Six-years Engineering Master Program
University-Industry Strategy Alliance Program
Engineering Education Research Platform Program

Engineering Elite Scholarship Program 1. KA TR
: : : 2. BN TRERETIHET TR
Engineering Dean Leadership Program 3. TRRACHEE v
4. 7oA RIS AR A TR

5. THEAFUIFGIX

6. TREMGIREE T

7. TZ2B T il Zrit-X)

N oo w N
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