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The CDIO (Conceiving, Designing, Implementing, Operating) INITIATIVE
—Hno (BT, RitT 5, FTT 5, HETLH—

1. CDIO D%

1990 Fff:, KFETIIME - BEARITB O TN TIZRWEEMNMTOI TR Y, HifE I
PRECHTSORERE . BIRSME. AlEME. LA, V—F—1 o7 ST, FLTF—L T2 25T 5

BERRD LN TV, FRITE2 DD E LTMIT AER L LH%HEN CDIO TH 5,

2000 4= 10 A, REOTRITISZ, EHEMICHEHAT 2 CDIO OEMMT A REER L, RO
REVBFE L7 L= T =7 B8 Lz, 20k, HREHTHRERICT R T T LZBELNEDORE
EHED TN D,

CDIO 1%, #kx 72T OERITIE 2, 2020 -0 LHHE

BITEIE, 23 OEEBEHENFER L TWD

BETLH LOTHD,

LANCASTER Queen’s
UNIVERSITY, lluLI (N. Ireland)
QI._LEEH’S Lancaster (UK)

Queen’s Jonkoping

(Canada) (%} (Sweden) Hg;?ss;it;lrj;e : é é:
O]

Hogeschool Gent

Linkopin
(Belgium) Ecole A (Swegeng
(Canada) Bristol
KTH (Sweden) v
I = ‘ Sydney S le
I I DD (Australia) - w

MIT (US) w

Chalmers
(Sweden)

Pretoria

DTU

Uni of Colorado (US) (Denmark)

Daniel Webster College (US)

Auckland LiVeI’pOO'
(NZ) UK) oy
¢ .

(S. Africa)

California State

Shantou (China)

Naval Academy

(Us) us)

CDIO #ffi%, Kt V=7 2B T D EFWBAEO 7 L—LbU—r L3, BIEDOTV AT A
RESARICET D Bno< (ExWT) ), &5, [ET735), EETL) aB5mET5L
FORBEBE 2 P EICRET 550 TH D,

CDIO X, #E 7L —LaVU—s L Ca—R @M snd b DT, Hiz—
DEY 2—)L TR, ZOENRT =T 7F¥ A4 (ED) L oiEn
ThHbd, EDIZ, LIFULIT—2DEY 2 — VR EMNIEDOF TIT-> TN D r—

T ZNRRENHM, CDIOIZH U 2T Lefhk: LTERSNTZ LD TH S,
Rethinking

Engineering

[Rethinking Engineering Education The CDIO Approach,]

THEEYHE, HEOZHIZ CDIO OIFRAAANTEY, v AR
wwﬁv?0:7®ﬁéi0%®6ﬂk%%oﬁﬁ%%f X. 2o 3 Al
2R TR OINE N E N Z OAREZFiA, ED & DEWEED, SR
W& BRI TR Lz,

[MHET ATTEE ZTERE G 2FTWG ZZE5 8P 7)
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2. CDIO »E#&E

Deeper knowledge of technical fundamentals
BT 7258\ FL R 7k
Able to lead in creation & operation of new products/systems
FLWRGRL U AT AORIER Y — R T&E D
Understand importance & strategic impact of research & technological development on society
PRSI DHFTE & FANBAFE ORI A > /X7 N & B A BRES 5
Possess a multi-disciplinary system perspective
%L OEMCEDL VAT DRLEEHZD.
Possess good communication skills and able to work in teams
Bnaia=r—valAF L EeF—LATHSZENTEDLZ L 22D
Possess High ethical standards, etc.
M B A 2 5 .
And to attract and retain students in Engineering

ToVET Y ARG AT, TREHMERTT D

3. CDIO ¥ T /XA
CDIO stands for Conceive — Design — Implement — Operate
BN — @G —FE—E, g, SANHREE ORD RO EPED 128 O FHH) 70 B0E O
HTHY, ZOH Y F =27 AiE, CDIO OIEBHZHEY L= bD LD,

The CDIO syllabus (Condensed)
1 TECHNICAL KNOWLEDGE AND REASONING 1l 72 5nask & HE g
1.1. KNOWLEDGE OF UNDERLYING SCIENCES A > 2 0 fLf 5k
1.2. CORE ENGINEERING FUNDAMENTAL KNOWLEDGE = 7 £ S A ik
1.3. ADVANCED ENGINEERING FUNDAMENTAL KNOWLEDGE & it o> JEi %nitk

2 PERSONAL AND PROFESSIONAL SKILLS AND ATTRIBUTES{# A 72 B EE /7 & g%

2.1. ENGINEERING REASONING AND PROBLEM SOLVING = > =7 VU > 7 #im & [ME
iR
2.1.1. Problem Identification and Formulation &% #5135 L OURE
2.1.2. Modeling €5V > 7
2.1.3. Estimation and Qualitative Analysis #£E & EMEHT
2.1.4. Analysis With Uncertainty RS2 £ 5 54T
2.1.5. Solution and Recommendation Y VU =—3 3 > L&)

2.2. EXPERIMENTATION AND KNOWLEDGE DISCOVERY SEB&<CH15 % A
2.2.1. Hypothesis Formulation &K E

(] AIEER R (55 2B WG 25 &E 7)
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2.2.2. Survey of Print and Electronic Literature Flill#} L OV&E 4 % 17 7 OFf4E
2.2.3. Experimental Inquiry FEERISHIWE o+
2.2.4. Hypothesis Test, and Defense K7 A b, 38 X OBHf#
2.3. SYSTEM THINKING > 27 A E%
2.3.1. Thinking Holistically £ {&H3%
2.3.2. Emergence and Interactions in Systems HEL & FHAAEH v 27 A
2.3.3. Prioritization and Focus EJCNAML AT & 7 4 — T X
2.3.4. Tradeoffs, Judgment and Balance in Resolution kL — K47 ¥ & NT o 2D5y

fiFBE

2.4. PERSONAL SKILLS AND ATTITUDES #7g & &2
2.4.1. Initiative and Willingness to Take Risks f§48 & Bakx U A7
2.4.2. Perseverance and Flexibility ZLfif /) & Zeiikit
2.4.3. Creative Thinking Ali&H) %S
2.4.4. Critical Thinking #t¥|r) &
2.4.5. Awareness of One’ s Personal Knowledge, Skills, and Attitudes i A\ O & i3 207 |
e, A
2.4.6. Curiosity and Lifelong Learning #f#7:0» & AEJEFH
2.4.7. Time and Resource Management Hffifj &V Y — A DEH
2.5. PROFESSIONAL SKILLS AND ATTITUDES #FH#:4it & A/
2.5.1. Professional Ethics, Integrity, Responsibility and Accountability 7" & Ofi#, 4,
J Y ety =Y i
2.5.2. Professional Behavior 7" 1 O @jfE
2.5.3. Proactively Planning for One’ s Career H/7 DX U 7 D 7= O FEMRA 12 A
2.5.4. Staying Current on World of Engineer HIfEO A DT =7 OFTE

3 INTERPERSONAL SKILLS: TEAMWORK AND COMMUNICATIONX} AGES) : F—L T —7 5
JraIa=r—a
3.1. TEK F¥—4AU—7
3.1.1. Forming AMWOR Effective Teams ZhHEH)72F— L %=L
3.1.2. Team Operation F— AiEE
3.1.3. Team Growth and Evolution F— A Dk E & #1b
3.1.4. Leadership YV —#%—v v~
3.1.5. Technical Teaming kg7 —= > 7
3.2. COMMUNICATION =X =2=/—3Y=3 v
3.2.1. Communication Strategy = I = =/ —1 3 V%

3.2.2. Communication Structure = I = =5 —3 =3 » D&

3.2.3. Written Communication EHIZLAHAI 2= — 3

3.2.4. Electronic/Multimedia Communication ¥ {/~/VF AT 4T Al a=r— a3
3.2.5. Graphical Communication 77 7 4 /a3 a=r— 3

(] AIEER R (55 2B WG 25 &E 7)
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3.2.6. Oral Presentation and Interpersonal Communication HEEFNFECH AT I 2 =7 —
a v
3.3. COMMUNICATION IN FOREIGN LANGUAGES #AEFE TChHha I 2= —3 a
3.3.1. English 355

3.3.2. Languages within the European Union FRJNEH &N TO S35
3.3.3. Languages outside the European Union FRMHEA LIS D S5E

4 CONCEIVING, DESIGNING, IMPLEMENTING CONCEIVING, AND OPERATING
SYSTEMS IN THE ENTERPRISE AND SOCIETAL CONTEXT H®¥KU%tEW=IZEBITD
CDIOY AT A
4.1. EXTERNAL AND SOCIETAL CONTEXT #M#3s & Oy 5
4.1.1. Roles and Responsibility of Engineers #%#| & BRI E HE
4.1.2. The Impact of Engineering on Society fL& |2 L~ %
4.1.3. Society’ s Regulation of Engineering L. “=MD 12 D il
4.1.4. The Historical and Cultural Context M 589 3CLAIE &
4.1.5. Contemporary Issues and Values HAtOFH & i
4.1.6. Developing a Global Perspective 7 1 — /)L 745 % B3
4.2. ENTERPRISE AND BUSINESS CONTEXT B8 VR AD 5
4.2.1. Appreciating Different Enterprise Cultures 572 2 {2 0L O RE%
4.2.2. Enterprise Strategy, Goals and Planning =2 O8NS, B & FHiE
4.2.3. Technical Entrepreneurship Fff7 72 2505 H
4.2.4. Working Successfully in Organizations {E3 % 1E & #HkIZ
4.3. CONCEIVING AND ENGINEERING CONCEIVING SYSTEMS E\ww»o< 2tttz v=
TV TVAT A
4.3.1. Setting System Goals and Requirements > A7 LD HIE & 5% @ 4
4.3.2. Defining Function, Concept and Architecture B O AL LT —F% 7 7 F v €5
4.3.3. Modeling of System and Ensuring Goals Can Be Met ' A7 A& #EFIZITH 72O DE
TV T AR T ENTED
4.3.4. Development Project Management Bl 7' m Y =7 h~xT A b
4.4. DESIGNING 37
4.4.1. The Design Process 7 ¥4 > 7 ut &
4.4.2. The Design Process Phasing and Approaches Xt 7' 0 A DR L7 7'n—F
4.4.3. Utilization of Knowledge in Design 7 %1 > O & Oi%H
4.4.4. Disciplinary Design “=MOT %A >
4.4.5. Multidisciplinary Design ST %A >
4.4.6. Multi-objective Design % H #Ja%
4.5. IMPLEMENTING &%
4.5.1. Designing the Implementation Process #%Ft, 27 mt+ A
4.5.2. Hardware Manufacturing Process /~— R 7 = 7 O #ilik T

(] AIEER R (55 2B WG 25 &E 7)
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4.5.3. Software Implementing Process Y 7 F 7 =7 OEHET kR
4.5.4. Hardware Software Integration /~»— KU =7 V7 N7 =7 O#E
4.5.5. Test, Verification, Validation and Certification 7 A k. MiGE. MFE. F8FE
4.5.6. Implementation Management S Bl
4.6. OPERATING i#%
4.6.1. Designing and Optimizing Operations &% it & fciifl 355
4.6.2. Training and Operations WHE3ERS
4.6.3. Supporting the System Lifecycle > AT LD T A 7% A 7 VEFKR—FT 5
4.6.4. System Improvement and Evolution A7 ADHE & i1l
4.6.5. Disposal and Life-End Issues =) FALEE L E 5 L ORHE
4.6.6. Operations Management &% H

4. CDIODZ7 L —AhLYU—7

AWy,

200441 H., CDIO A =77 471X CDIO a7/ Z LD

= o
12 OREMEZ M Lz, ZO/E, 2 bo CDIO L%, #E P~ C 1 OWI
70T AOWE LMD DDA T4 LT, RO ‘;

RUFTy LTIV oy A LORBEMRL, Wn dg,
WBEDTZDOD T L— LT —7 PR LT, '

Tur T a1
STANDARD 1: CDIO as Context * ##1 : CDIO & LT 7 FA K *
AV F=T L% A2 [ 3, 4)
STANDARD 2: CDIO Syllabus Outcomes * J#2 : CDIO ¥ 7 /N AR *
STANDARD 3: Integrated Curriculum * J#3  HEH Y T2 7 L *
STANDARD 4: Introduction to Engineering #&# 4 : X U ®IC
HEFORBRLT — 7 2 — 2KEF (JLHE S, 6)
STANDARD 5: Design-Build Experiences * J#E5 : ik&F, W OKER *
STANDARD 6: CDIO Workspaces 2# 6 : CDIO V—7 ZA~X—2R
FRESHIRE (kW7 8)
STANDARD 7: Integrated Learning Experiences * #:¥%E 7 : & 5E ORXER *
STANDARD 8: Active Learning ®#8 : 7775 477 —=7
FEOF LWIIERFE Bk 9. 10)
STANDARD 9: Enhancement of Faculty CDIO Skills * %9 : yiiRbgrE *
STANDARD 10: Enhancement of Faculty Teaching Skills 5:#%E 10 : b A F /L HFH
APAG & R (BEHE 11, 12)
STANDARD 11: CDIO Skills Assessment * 2% 11 : CDIO AF¥ /L7 EA A | *
STANDARD 12: CDIO Program Evaluation #% 12 : CDIO 7'u 7 7 ADFH

(] o)IZEE TRt (5 2 WG 25 &EF7)
5/6



Curriculum structures

Disciplines run Vertically
Projects and Skills run Horizontally

A strict disciplinary A Problem Based An apprenticeship
curriculum curriculum model
Organized around Organized around Organized around Based on projects, with no
disciplines, with no explicit disciplines, but with skills problems, but with organized introductions of
introductions or skills and projects interwoven disciplines interwoven disciplines

BREZRICETIN) BBLFRICEATS REX-A0HVF1  EBREFN

*a17 L HFa7 L L 7aJIoN-2, &
FRAR, BAPAF FRGR, AFP HEHSHEZATND HIBFOEAHNEN
WHBARETEL 70Jz70H @A B, AR BHE)A

FhTL3. FhTLVEL

(] #)IZ&ER ZHEdt (58 2 [l WG 25 % 8 7)
66



SEER4 2

%3 EASHE (H21. 12. 07)

B EELHROHBLERDER
International EME . ETMF

Registerby ~ (ntPE)  ~ (ntET)

Career track

Professional Professional .  Engineering . " Engineering
Registration Engineer Technologist . Technician

Educational
Accord

Accredited
Education
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