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Abstract

CDIO higher engineering education method provides students with system and products in the
real world by conceive-design-implement-operate (CDIO) in an education background of basic en-
gineering. In 2000, several universities, including MIT and KTH, established the CDIO concept, which
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is an innovative educational framework for training the next generation of engineers and has de-
veloped into one of the world’s leading engineering education reform and practice methods. This
paper introduces the basic principle and implementation path of CDIO method, introduces and ana-
lyzes the basic content of the two core CDIO documents “Syllabus” and “Standard” of the new ver-
sion. Meanwhile, this paper summarizes the international conference held by CDIO international
cooperation organization from 2005 to 2022 and the CDIO reform and innovation in recent years,
summarizes the development of CDIO in China, and the further development direction of CDIO in
China’s higher engineering education reform and practice.
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1.CDIO BFEIRHEFERELAR

T REAE I 552 CDIO KR, AT 1998 4F 35 [ FR44 BE T 2: B (MIT)H € [ CDIO #2: kK
M. CDIO #U= KRR X TR E R R E S B < TR i “ TR o DUREBIR 5L
B TARMAE S TRSEM T RIPRM 1), ROFE T HE Blr5 M FE RS RAERWIE, LA
F PN AL B A IV AR S 2 (R, ARG IR AR 176 KA BT 1A b S B i 75 R 2505
LRSI 5 A AR AU PR AR A TAE AR, S H= 5. B L2MH /Ra @ mesir,
B 50 RIS A R J Sk Ak 2 1 B L R S S MR 55 = AN T TR RE 7. MIT )53 TAE S| T i i 52 5K 3 T2
B+ A /R BRI K22 F0 Linkoping K 24A3ERS, 2000 4R DU Fr K 247E Knut and Alice Wallenberg 2 4 & ¥t Bh T
HAEFE R AIAVIAER) CDIO T H , HAE WA T LA CDIO i 44 i B A AF 24127 . M 2002 471 J5 H 46, CDIO
HE B AL E MIT. 5 2 53 T 220 5 T LA 046 B AL R & BT IR BT i & Ve A . 2 H AT
ik, AR (A E T 30 24N EZK) CDIO AR BUA 150 £ Arbik[1]. CDIO 4Lk
CDIO 5 X 3C. CDIO KZ4F1 CDIO iS5, M 2005 7144, CDIO HLUB I H I T H4EE ) CDIO
[ b4 (International CDIO Conference), Jjfift) CDIO £t 1 frz[1] [2]. Hdr, 2022 46 H¥2¢
JH) CDIO 2 FE 2, L EM K —— A KMHE £ (Surviving and Thriving—Preparing for the Future),
2021 4F CDIO iy F i, B4 T LI E 1 ¥r#49 48 (Re-imagining Engineering Education for the New
Normal), 2019 fE£xil ()i, A8¥i(Change), 2018 FE4 N ERE, TR HE KA (Innovations in
Engineering Education). &4 [#) CDIO KR T RERS VLI, XER C8Ed, MaiZ2 AR5
WHoE, 2R R/ LA T H R A sk 5 B S .

WA B AL 2015 FRAMM (EHF: W “RBERILFEFG” KESHEE? ) (Rethinking
Education: Towards a Global Common Good)fik & #3#if[3], tHFIEEALLL, HEWLASE. IS
(AL EIE L IR LA S, KT ERRIHE RN, DRI 45 5 AR S ME 5T 7 2 e
2018 4 MIT 76 KA ARk — I TREE0A B IBLIR )(The Global State of the Art in Engineering Education)
RG IR H[4], TREAFHEN T PEAR AR ENY ., U5 TSt S TR — R Em S
PR R 5 R, B Se R v i W E F R R s ik . A IR R IR N T 2 22 B8 R R 48 B 4,
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AIEIHT” S A [2], AT —MlE w7 CDIO [HFr& 1 H AR o R R St TRE 0 H 22 2 5 BT

g— —

1730,

Table 1. The international CDIO conferences
% 1. /& CDIO EFFEIN

U TN ARIPTT W
2022 (18th) Reykjavik University, Reykjavik, Iceland (K 7E 2022 4= 6 A 43 FF)
2021 (17th) Chulalongkorn University, Bangkok, Thailand
2020 (16th) Chalmers University of Technology, Gothenburg, Sweden (online)
2019 (15th) Aarhus University, Aarhus, Denmark
2018 (14th) Kanazawa Institute of Technology (KIT), Kanazawa, Japan
2017 (13th) University of Calgary, Calgary, Canada
2016 (12th) Turku University of Applied Sciences, Turku, Finland
2015 (11th) Chengdu University of Information Technology, Chengdu, China
2014 (10th) Universitat Politécnica de Catalunya, Barcelona, Spain
2013 (9th) MIT-Harvard, Cambridge, USA
2012 (8th) Queensland University of Technology, Brisbane, Australia
2011 (7th) Technical University of Denmark, Lyngby, Denmark
2010 (6th) Ecole Polytechnique de Montreal. Montreal, Quebec, Canada
2009 (5th) Singapore Polytechnic, Singapore
2008 (4th) Hogeschool Gent, Gent, Belgium
2007 (3rd) Massachusetts Institute of Technology, Cambridge, USA
2006 (2nd) Linkoping University, Linkoping, Sweden
2005 (1st) Queens University. Kingston, Ontario, Canada

CDIO {3 #) & (conceive). 1T (design). s (implement). iz (operate), PAF= W & 252 iz
1T~ Y3 REIK IR FF A Ak o B OR300, i S — R . AH B SCHE DL B R 10 B I B FR bR v
MURFRE R, SO DA AL SRR S SIUH B ARk sz A L TR S 25 & 75—k
1) “JH R (stovepipe)” TRFEETE, ik2EAR LB SCER T S ) TR, nT DAER Ry il e A A
Rl A “HETIHZEM2E]” FIEFAES . CDIO JE 5 N A 1Rt —Fhom i TREIEARM . B /R HsE
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HHEFR R f AR GRS - BEit - S - 12/ (CDIO)IERE A Stk Ail B TAEHH - H HAr 2K Hil
MK ER G L SEEARS S, IR E AR E S EN A S F R L, RS ERREF 2 AU 1
#E—EU. CDIO HprAZild TREHFEHFR, (224 RS IR AT 2 M 242 TR R BOR IR KR,
FEFEH 7 S N R G A AR, B AE BN BRI 7 b R R AN AL S 0 1) B A TR R
CDIO Lt B #: M TRENA AR % (EEARE S R, oA A SR — Mo i TREREAR, N7 A L SEAH 57 10
CDIO #Exid 2, LA S A 27 i RIS AT« R4 R T i A 2E dn FUDOD 1 5, AR T TR A
AR, DR RGO TR e, L AL AR B A PR R IR R R, k2B LRSI
J7 A I MISEE TAE[1] [5]. CDIO AL 7 RGEME. RlAtEMSet gt —, R T R TREAE AR
[EEZR

CDIO 45 “RE” FI “hre” —MZ0XM. CDIO KRNI . 73 5B A Tr X, Rk
THR TR L AR TR DARES . ABRBIBARE I MIEEA CDIO &R ), i TREH
BUCERA NIRRT e RGiE. KN NUANZETE: 1) SORFRMHERAET); 2) DABETT. HR
AV RE S ANTELE; 3) NBRACAERE ST : BB TAEFISSH; 4) b At 23058 i A8, it Seitifniz 17 (CDIO)
R HIRE T . CDIO KRAUNIRFE A R ATRAE N A BTHE AL 7 B4R ER . CDIO K44 V2.0 flus & T4 1.

[ CDIOKZN(V2.0k%) J
. Vs N N [ N
NP MELL, SRS R
LR AR 2 NBESS BB AT e WM. Wik ST, BT RS
IR\ T AR St
BB
N | AN AN AN J
LI R || 2 TR L A I 41BN, SR ELIRSR BT B
12800 TR AR o5 gé}ém e ” e 424\ SE IR
1302 TREERH IR R L 'fﬁﬁim*$ 431 ARG TR LR
MESTA DAcnis Bosi 3 3EASME IR 444 TF4. 5554 615 1T
2SHEET . ATRIRM T

Figure 1. Diagram of the CDIO syllabus V2.0
[# 1. CDIO K4 V2.0 kR El =

BHIF CDIO K4 V1.0 i, A AT RFSLE 1 R IAR %A B At tH I PE RN B B8 s 2 IR . V2.0 WEE R
MITZ ISR T 28, JEX AT RESRE M T S IEmRE, i, T —ASHES . 417 TR R
Frak Kk 175 #(4.1.7 Sustainability and the Need for Sustainable Development), J-7£ %5 4 TiAI%E 4.1 5 bx
RS T “HBE” —idA[1] [6].35E MIT () Edward F. Crawley S50/ 78 1518 T V2.0 Jitifi 5 A o5 TRE4 S
JIRENERE o R . R TR I A AL AS #5 CDIO KRN Bt & I Re A IEAL, B3,
CDIO M H A2 5535 A Re Sy 125 4E o (RTEBARAL 2, RRIBR 22 (1 N A5 28 TR M RERAT 40 S HRA AT, 17 FLARAT]
T2 AR AL S AN £, X AE CDIO KZN V2.0 ot b i 1 b B9 . 14 2 sr e T CDIO K4h
FIENR . HREASEEZ MM EZ KRR, LU TRRAUT R AN ph . sl B R 26 AH 5C38 78 TR 4
SRNENPATIR I K 753K V2.0 BOKHE SIS R BNV RS R/ T AR O30 - 4.7 A0S TREIRRIBHT
4.8 TREQNL (I FAE ) o
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CDIO KM% T HIE M2 R, B T Sl A ROZ RS AT 4 n iRl R E AR, Bl 2 T ke 1 i) 7t
QT 4 e B A MR R 2 A 2 ST IX e E A ) AL, ) 5 1) 5 AR SL B AE o 1 7E CDIO At 2 H -
1) itk CDIO Tl H M OGBERFE, XI#EA CDIO S ML SG HEAT R4 AR5 .

2) IR LT RE 0 B i B R PP R FEOR S CDIO U H fhFrs sk, i TREH A el A
FIERAE. FIIEE, JFXT AR AN A E R 3

Figure 2. Overlapping relationships between knowledge,
skills and attitudes in the CDIO syllabus and engineering
leadership and entrepreneurship

[E 2. CDIO KRR HYAIR . FKEEMTSHE Z BHNEZX R
AR TA2 T RE AN Il 4546

FrUfEXT CDIO A 2% A E I 12 MFESE H 15 L. CDIO FrifEf ] 2005 42 H[1] [7], Ja ¥
F] V2.0 ik[1] [6]. CDIO K V2.0 A HEH, FHNHEZN T CDIO brifE V2.0 F1 V2.1 AR K&, ]
EIXLEHOH AT CDIO ARMEMIWIMERAIR o R, fEHFU AU & F R — R Ea 57
WARHEIEAT, W TN ELENRSF R, BRFEINRE TR @R R RN SR
(8 -2 o) TR R RBIEH . IbAh, Y256 CDIO MR &Itk 1l CDIO FrifEmwIiE
B 7. HIERIXL R e, HLEHEAME R CDIO k. FA1EE, T LA~ SRS K, ¥
K BT B H AR S R B RS L =R, (BAE V1.0 B V2.0/V2.1 [, T “184E (value-added) ”
XA AL AL, A RS CDIO FrifEry, (155 52 CDIO Ax V2.0/V2.1 iR 3:# AT REXE LA 58
SEPRARHCE RN - bR S . Ak, 2019 4E Johan Malmavist 5 7E V3.0 A BT Hid £ 1 14 L 7 Al
FREEPERI AT R K e IX —RIE[8]. 7AMUM AN, fE CDIO KA L& | T RREEIE A AT R4t Kk e
XA T, R CDIO ARt & A MR RIX N 38, AIEMELIESORN, ARG P bRt kiE
PNAXAN L, 2017 5N T AESRERINE S, DL RBRUE /S MR ARE[9], PR b A 10K mT R4k
R A AR BEAE T b

AR CDIO 1 12 45bRrUE(V3.0 i) W2 2 Fizr[1] [10]. 12 Aniterh, A 7 2(FHE S A2 %
ANHID ). CDIO ARdEds I H B & (bRt 1) IRFEIF R (brifE 22 3 Al 4) Wit STl 2 56 M0 TAE % BT (b
i 5 A1 6). BUFH I T7k(bnitE 7 A1 8) UMK e (brifE 9 A1 10) A S VTS A% 1% (bt 11 A1 12), ix L
PRt 5 7E B PR THRII ) . AR Tl AR B ATE 4T UAGIE CDIO £ ATE CDIO ki 7 i) He
A
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Table 2. Twelve standards of CDIO (V3.0)
5% 2. CDIO B9 12 £4R#E(V3.0 fR)

Pk WE

B o SRR FREE 07 1R RGURIIR S A 8 15 Sk R i S0, # L B
btk 1K CDIO M AE T TR 0TS B
R 2— 2% 5] " A NFIA R R BAR . PEANN2E SRR, P2, 1R, RGRRS Mg
» e B, DARCERMR, STH B8, FEHREE KT,
e [ ARV 5 T SRR 2 RREAR, A W R B AN AR B RE, LU 27
brite 3—— i . RIS R
bl A TR ARVBFE N i SRR RGRIIE S B TR ST IR GEHELR, FENAIEAII A
" - FINBRASAEH RS, DA TRERY 50 R T st R R (A S 3
bt S - AL YRR AOAE BRI F DL b Y SO I HRE, o R AKCT I, B
» o iR B K
WIER R S IR, LS TR TAEZS ARISEIe S, SCRpRISm = i, R, RGiA
bR 6— TR 517 PR 2V SRR 2% ST SE i 2 5], SRk SIR MG &, A%
R B SO R 2 5 R B e 2 T L% ]

o . N . SEE MRS )AL, AT ERR, DLEA NG IR BRE RS, DLE™ dhs
2N —f/':\'%‘ Y ‘T § i
il T 51 2 Wi, RGEAR L.

b 8— =52 3] ST 2 IR R S TR R 2

i oA CDIO gy (AR, . UL GRS DL SR T

HHOT e 075,
BV " PEBRGR A2 T U PR PR X 1779k B2 ST 7
PRAELO—THRIBEERED gt oot
. I SRR AR BCEERE . 7B I, RERIR S Ak i, UL
bRiE 11—CDIO fg 15 1% o R T 2 5]
—ARBIE 12 FRIEAE R R R, R SR

btk 12—CDIO "k ¥ i RIS H R OE R, LLSIU el i 1

2. CDIO ERERN L E

TR 85 TAREE S B PR TE A W A SR BRAR J5 S 1 AR AT B 3R N5 BE 771 2R A1 A
PMERS . AR 2 ST MR R R R IR 55 0 8, TREHUE 1l UMT 45 2 R s 77 5 E R
HE TR . 754X —3 5T, 2005 4F CDIO %5 TAEHE st R Ja il Sk R R AS,  FEIF46 St LA
WIS A EIP-CDIO R 7= B A, 2006 - BA & A Bl =A% CDIO PR E 4L 2Rk 72 [10] [11].2008
TEHE TS HE A KOO “CDIO LR E S 7t 5 Se R 2l ” |, Bl f5 i e 1 25—tk 18 fir CDIO
AR, 2010 4E3E N T 28 4k 21 it CDIO i s ik Sk K2 R E B TR R, Ml K2,
o LR 2E B S5 AR e Ja 2 /8l /i 8 31 CDIO 4 [E M 5111 E . 2016 4F CDIO T2 2 It B (JE 3L 44 F4
Alliance of CDIO)E) ™ Zrillisk o, B VA Al it AR A Ak FA A7 36 200 FIT[10]. Bk BRI AR 2 51 342 3,
M—AMITH S B 7 CDIO 7E Bl i [ & R [10]
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Table 3. Annual conference of CDIO Engineering Education Alliance
% 3.CDIO I EHBFS

F /4 LR E ARSI SRR
2016.01 CDIO LIR#H B s 2 A1 22 A 4x[E 109 Frmiei 400 R4
ik YRk TRAE KRR 2 - £
CDIO THEHAFBY . P EEE
2017CDIO TREHFEHHEAN HAB¥2 TEAFT LWL A s ey
PO . H AR & AR R R ifgg&iziﬁﬁﬁum
CDIO THRABEKESRE BHRABE T, WL K - - =
DIES S
2018 4E£ CDIO LHEE#H BB E CDIO LR EBY & Eith )y .
P TS S T e e e AT R A
& I, HEME B LR KR = -=
2019 4 CDIO LIEE#HEBME4  CDIO LIEHE Y 4 Eih 7
2019.04 SR TRA 559 SRERTREAERARE.  2E 200 25k 10 25
o B H B RS LR Sl & KA £ Haha ok 600 R440ES

Tl —RARAEER TN
A TREUE S 5 5Kk

VISP PN N
[ SEPE )

el e

PE S

CDIO fERE &+ JLHERLR S KR, M RS E R, “hEfliE 2025”7 &— R
EZF s, smif DA FREE DR FUNER S|, BT IE R @, HEEE A 5535 B R 2R R BN H: vk
BV P RAA O, FEEMKIE T CDIO #EKiE 55k, iR E &S TREEE R EETF
E%[5] [10]-[15].

3. HWIE

2000 3L [F MIT Al i 5 5B T2 Be 5% ) LT L QAL [ CDIO mise LREE A B, 25 A asr
e T SRAN ML e B Bk A AHELAESN Y, CDIO e LAEH A A Ol £ 48R & [E . A 3% CDIO
L ILBR SR T 28 s VLRI ANHE 18 TR, B A% A R 1 TRERHE A A B R 30 55
T, CDIO s&ifi TREHH A E S AR AT st — D K.
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