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Abstract

To address the need for cultivating practical competence among electrical engineering students in
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Sino-British cooperative education, this paper explores a project-driven teaching model based on
the CDIO (Conceive-Design-Implement-Operate) concept, using the course Project Planning and De-
sign at Hertford College of Changzhou Institute of Technology as a case. The course adopts a dual-
track “individual-team” project system, with two progressive projects—an automatic streetlight
control system and an intelligent vehicle lighting integration system—as the driving force, integrat-
ing project management, circuit simulation, physical construction and teamwork throughout the
teaching process, supported by a Sino-British joint teaching team and a diversified assessment sys-
tem. Three rounds of teaching practice show that this model effectively enhances students’ class-
room engagement and engineering practical abilities, with all course satisfaction indicators reach-
ing an excellent level. Meanwhile, challenges including language barriers and an intensive teaching
pace are identified, and improvement directions are proposed. This study provides a replicable im-
plementation pathway and empirical reference for practical curriculum reform in electrical engi-
neering programmes under Sino-foreign cooperative education.
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1. 5|8

B IR CARECE SRR AHERE, Wl 2805 77 2 AR I DA SE B R ) 5 AT & 75 C o = 55 LR
HE SUBOCE %LU . CDIO A2 A A5 2 B R4 B 1 2% e Al 3 52 58 2B S mie T 21 )ik
G, D7 IR B A7 14 A e S IO B, B R DL, SERB . BREEZ R LB R 1
75 ) TR 1] B TRE R AR B DRI 0 o TREEE A AR N AREST ABREIBARE I A0 THE &
Gie NV Z, BEEE — R IR R R F AL IR E AR WE BHAR[2]. H 2005 4 CDIO #&
GINFE PR, Ak RS AR AR 2 SR AH AR il s, FE ANA B FREBET . IRAR R R E
M ITESCE ST S 723 A3, & TRERKRE, CDIO CicoEdE N &S TREEE K
R EET B, MHCHE RN SN ) A A B 5 A R AL [4]-[10].

HHANEAE IR IR E = E E e E G, gl EAME R B AU A A R R
AT EEF G, BHR, EN¥ERESE CDIO BENHEARTANHITRE TR @b,
TREHE SO N REF AR b AE PR = K6kEE, CDIO BixUiE& “fiih2:” M “HTIiH
HEMF]” RPN SR FEIE[4] [5]. BURESERE | CDIO 1EH [F 1)K B %1% IF 52t EIP-CDIO
SGHOETTR2] [3]1[10]; ERIHE. ERISEARFE RPN EL B LR 1 3R NIR 6] [7]. 2R, IA
W2 RAER BRI SCE, £ SRR 5T PR TR Se R, Dhilie & h e B e 3
WZER. IBEEG. BEOCIER . S8 TR B DA B A EIN LSS 2 ERR R . AT A S SR
THFENAT A TR N SR, REHEREER CDIO TR E H A S ISR 1 S bR 5 A8
Shitr, RRBETTA I Brbr A & B AR 22 A R (1 R Bl 80 5 2 9 SO ST A2

W N A B R AR 2 B 2 2 2 A T RS SRR, B TR T RS h XU 8E
PR, MR VRO UREA R, IR W - Bt - SEIL - iR 2R B O Rk sk
B R[] HoAr, TR AT (IUH RIS 30 (Project Planning and Design) R FE /& V4 52
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CDIO #U ¥ H R % O SE B IRAR o XIRFE DL “SEERIKENZ: 2] 7 iz O03E, SR “A - /NA” T H
fil, BEE ARSI FFAEEERIRFIT RSN RS ZRE Rk, WRE
Wity FEEt. BRSSO T T3 T R g, DU R B AR I TR S e URRE e p 4 it
ZEGME.

2. R S5HEFERE

2.1. REEMNEHFBEIF

(I H MRS Bert ) SRR A TR R W B O SE B R, BRI g o . T
PRSI RS JF ST AR RS, 5 B2 58 N e 2 o) B T AR SR i V% . 32 LA CDIO P& AR
3, BECEEFER 3 R B (Conceive) . %1t (Design) L (Implement) F1#1E (Operate) UM B, B:4NFT
BOG N B B e 035 7R H R[]

WRRM B A2 BhnEds: (1) EREIEEEEEA T, feic A H R S5 T B3 T I H #UR 5
FEFSHH; (2) FAGRMEH Multisim 55 HLUES 7 FURPEEAT AR BR BT SR AT (3) B fE i bz 44
AR ) SE B BE /T (4) BRMSTE HIRAIR S ME e BN B R I R G R I H « (5) 3597 LAEHLIE
., ZAARRMATRRE R RIS . X—HAMERSH TR 5N AR TR SEERBUE R R E M7 [ AH—
i, RliEid CDIO Wi H VI 5] 35 A Bl LR o) &, 4Rt TRE sk pe /oA AR ROR[12].

22. “PA- MR REBB T

PRAERH] “DN - /N7 BT E ), vk 1 RS MER S EI SEBR T H . TR “ ERTCEI RS (1
BRI 2R R A

22.1. PR : BIIERATIEGIRS

AN NI H B SR 25 ARSI 5E B — AN TR E FH(LDR)AT 555 5@ 2310 E sht I 3 R 4. 4
TARYEIA IR Ak F SR LED AT M0, S IR B g it . 07 BGAIE 5o R BE . %05 H i
ARG TR eI AN . F B4 BN LED BREhEE R ORI AL X AT SIS
87 5 S AR 56 o

22.2. IMATRE: BEFITERRS

EANTUE AL 1, AL 7 NN IMETF R “BREEITERARL” - ZREEANNTH
esETiRez b, BE T RIWIES AlET R FREITEHIMETIRE RS LA Refise,
FESRSEARIE BT B8R 1Cs BHTIHIE AT, SRS ER SHA. NI H AMUR T 241 &
GiAERAE )1, G EBIEEBNME . > TR H B A2 A KR 6]

2.3. HFFAPNSHFERE

N PR URFE I B R st , URAEALE T 2o b B BIBN . oKk B 9 BB RS 4R 75 K22 1 Mudassir
Hussain #ZAH N T2BE ) Farooq 4R ETFEUN, M SiBIeHEA MR AT, MR K
ff) Jack Quach ARSI EHA G, IRMERSIFMLINTE T BINERC% 2 A EFERNT LD, )
BT B 2iE s o XA« rp AU + HOR A + AR IR E, BEIRAIE T 207 0 1 B fl K i,
SONEAERRAE T 8 A PEAL SR 2 [5].

FETFURAT, SEEFFEE A TR BN )E 3 UORIR BT IA S, WARMDE CDIO AR
OHCEEBE . R ATAT AT, BRI SO R B A A B B B (. SRIGHER JT T
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WA o B AT, SRR T SCAi B L 555 552, 2658, LED AT rbZS. oiFEATi 58,
WENSHE . M IB A ICs. AR, EBURIBE S KR TIC IR, AT A R AR AT
FEMIAITE | iR, AR EE | R

Table 1. Bill of materials for CDIO course
%= 1. CDIO iR 1ZET EFEM AR 4A

T HE JuaHft HE T HE
LDRs 800 Buzzers 200 Breadboards 200

555 Timers 400 Digital Logic ICs 1600 Batteries 9V & Contacts 600
Capacitors 400 Transistors 400 LEDs 800
Storage Containers 30 Push Buttons 200 3D Printer Filament 10

Voltage Regulators 200 Slide Switches 200 Jumper Wires 2000

Figure 1. Classified storage management of electronic components

1. L TR KN ETR

24. BFHESERAN

PRIEZZ AR 13 £ 16 BT, L4 BEfR. 77 L2400 8 11 NN, 847 N 83
IHE N A S RE IR R B S W3R 2 B

Table 2. Weekly schedule and competence focus

T2 RIEARZHSRENERER

AR HENE BEJIERE R
13 H W BRI S PR LT, R I A I H A 5 R A R
%14 {5224 AR, Multisim HUER 073, AR PT Al HBR B SRR, AR
515 NHEE, BRI E RGEM HIBAPME 5 R G5 R AE
%16 F WH s s, M NSHER, [FATIEH RILRE S A TE B 4
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BRI RV S S5 VR PP 45 & 1077 5, Ia L BR BT HAREIE . D HITH i
RAFRMFEATIEHREZ AT, BT GE I 2 Pros. X2 o507 Ui O 2 AL e fE Sk
B YL I s Freg /R, B mprer 722 AR EORERE . BIAMERE I ABOL R IR

Individual CW1: Automatic Streetlight Control Circuit." 40%

2 Gron C.WZ:.A'?tomatlc Engine and Headlights Control 40%
Circuit.

3 Individual CWa3: Presentation on Individual contribution to %20

the group task.

Figure 2. Course assessment methods and their proportions

B2 REZERAAKRGH

3. #EELHETIE

IR I B BT OR 7 AR B R ) L 381 S o A 1 B AN B B R R AT BRI S B AR R R N
PR . URFEEEM 58I C (Conceive, ). D (Design, #¢it). I(Implement, 3Zjfi). O (Operate, #:/F)IY
BB BCEE L, R EAS AT E 2 BAITE B S

3.1. ¥EME

oy BB B PR B IG AT, AR 13 AT . AW B 377 oM@t v pa e o g o B & 2T
FAMEE, 515N E XIHTEE L BOE B AR LGRS AR A2 R . A e T L EE 5
ZAf ] Microsoft Project R AFHEAT S iEAE, 2212210 H R Bl (Gantt Chart), FJRLALITH (15 AR [A] 28 |
KBRS A B AR, W&l 3 Fios.

EX—Fr B, FAEMMUER TS EA TR, %) 7 BMER TS, @ik 2 HEE
B, 2 AE Re g B A IO B[R]/ BN B0 200 B A% I8 4R, 1S S AE SEBR B4R v IO AN AR D 78 ) L BE T
N Ja BT E RN STt T B B IR AT B E 4]

3.2. ®ITHE

BB BONE 14 TR, AN BARRIITH Bt 4. A ANTUH o 2R 8 H] Multisim
AT AT B BT AR, BET 555 THIFR . LDR el riBE . A RhBEAE A BB #8A0 LED 4T, Beit—Mi
RIS B BTSSR ARG WA 4 Pon. SRS, A R BITH IS A R A] 1
SERR, T RSEPR R AE A F SN BRI, IR AEER T IO R RO A R BT SR B

FEANTH Beitse e, #EANNATHE B “ MBS 3eit” 3097, SO E H e on B i LDR R
weit, RERNNHEBMBRER RS, BRI Rl SRR AR kT AT 6. 2N IR IF
T 58 S AR R RN B R, RN 8, SRR, I AR IIRE . /e, HIBA
Ji AN 45 RFEAT SCRA, FE/NALEY Canvas DU B S TG PRSRICTHSE 5, I3 () i) H 4 R H R AE
B, i DR AT IOA s T A 2 2 R A LB P 5 R AN AR T

3.3. SLHEMYER
SR B SR T O SR I R, A 15 Fi#T. FEENEM CDIO £ Sk =i T
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Figure 3. Students drawing project Gantt charts
3. B LHIm B HHFE

200Hz

Fig.1 Multisim Fig.2 Multisim

- -

|F—~—§

Fig.3 Multisim Fig.4 Multisim

Figure 4. Students designing and simulating circuits with Multisim

4. FHEM Multisim FHITEBRITSHE

DOI: 10.12677/ve.2026.1511457 22 BV #E R


https://doi.org/10.12677/ve.2026.1511457

EES

FLBR PR SEPRa i A, AR AR I AR B SEBL R R i, JFEEAT IS WA . ARSI, BT
CDIO 1) L T L7 BOR SEEG U RENS A R DL A rhele s I0H O3 N B J5 3%, 8Lt sk
B SRR RA HLEL & 3R TH A A 1) TRESC B RE 1 S QTR e (131,

3.3.1. MPATB L

FEAN NI H LR B, SRS T M BRI B R, 76 ST = SE PR 8 8 E SRR AT 5 ) el 2%,
WP 5 Fiome S i B R e A IR, AR AR E . e B R A R A . B T AR b
(LR R, A AR T SRR R, Il SE PRI EE AR T L T A B R BB 55 R
X A RS IR T SR AT R e TRE R BE

(Turn off) (Turn on)

Figure 5. Individual Project: Physical construction of automatic streetlight control system

B s MNAE: BBIEHRGSYER

3.3.2. /AT H e

SERNAITH &, SEAR F SR E A, SHIA ST R R IR e AT SRR S8, Wil 6 fr
e GRGES T RKAHIER ASIEITIEN L T AT ERI A AT IE R G SRR R EhHLIE
BEHBE T HUEORTIT SR S BRAISATIRES s BB AT #2IR A LDR BB LR (1 R %, B
IR ZEAT s F AT Sevr R I R AR AT s BT RGAE AT 5 R SINLOR AE R %
I, I AN 2 Y, G AR

Figure 6. Team Project: Implementation of intelligent vehicle lighting integration system

Eo. NAMIE: BRENSHAGSENR
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RIBATEH st R, AR R R %, 2 Tafl, SR Bk A, d A AT H 2
PBA T H R P PR B v (K S AT, B ARl BN SRR 2 A 0 R G AN I H E B RE 7, A
AN BT TR A QR K, LR St R bl B R BOR AR .

3.4. B4EMEX(Operate)

BRI BUESS 16 JABEAT, SRUEDH R A DI RERRAE R I . 2225 /5 200 58 0T H 2EA4T £ 590 10
PR, ALHES NN BA AR e 050 UK [FAT VR o AR R R, s E AR IR B SR BEHE A St R
T B R RIPE R SR . AT SR S E A R 7 B XA B TR TE A A
PEEAEM A AR RILRE J7 o JERL AT VPSRN SR 5, 224 BERGIRAT S ST G R I, T EAT S B A
A R RAVF I T AR IR R FAT P 45 R DUR R E T H I, mprirA R BoR e
EilAN7 S (R IIBRER=$Eibi G

Module Name: Project Planning and Design

v‘ Module code: 4FTC2139

[ndividual Presentation

Title of the projeet: Individual Presentation of CW2
Name: Felix

Group number: 14

SNR: 23260211

Date of submission: 19 Dec

= [ =

Figure 7. Students delivering final project presentation and defense
E 7. FE#HITHERLRRSER

4. BFEWR5TTie
4.1. BIERHEERE

RIEGAUG, FUEBIBA RSB TP R TV SR, WMEEr s S EE. R
B HEEINEA RS AR, W 8 PR, WESRER, IrA SRR EE BTG, ok
HERFE BT A SERE M B ARl . AR B S SRR E R T HAE SR IREE, KR EEGR
T CDIO #A i 2l id SR A A S AR I H . RIEERTH 1 22 R I SE OB A BAR BE AR -

MBOBAEAE R GRS aPE R QUSRS 7 s . BeBICR A 85
s sE 5107 3, IR SE e B T BN SC I LB, W DR A 2 READ K B MR N T SE PRt AR R
PR Z R AR 1B BT A TV ERE, 3T T U Al AR . R R B AR N
HRMPIE 4R, X LA AR RIS AN AT BRI BE F1(9].

4.2. FFRANFESME

AUVRFEEASLBAR], 2T CDIO BLEH “A - N XU H il Bea B A A LU R R 505

F— BrBRaI E B AR A AR . MW AIUE BN TR L A TT R B R G AR ) it A
I, AESRAIZD R SE N TRE ) U R RE 77, G 1 IR R L e I R B A S PRI R
PEAEAS NIH rh 5 SEEERIE S FAE FBAITE rhPh S )2 R R GE AR AT 55, SEBIL T RE ) g s Tt
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ENG_department, 4FTC2139-0901 Project Planning and Design (2024)

Subunit: School of Physics, Engineering and Computer Science
'|' Responsible for modules: ENG_department
l Name of the course: 4FTC2139-0901 Project Planning and Design (2024)
(Name of the survey)
Values used in the profile line: Mean
1. 4FTC2139-0901 - Module (2024) - Question 1
11 In this module, how good are teaching staff at Not at all good ‘ ‘ ‘ ‘ Very good
explaining things? ‘ ‘ ‘ ‘ n=33 av.=3.8 md=4 dev.=0.4
2. Question 2
2.1} In this module, how often do teaching staff Rarely ‘ ‘ ‘ ‘ Very often
make the subject engaging? ‘ ‘ ‘ n=33 av=39  md=4 dev.=0.3
3. Question 3
31 How often is the module intellectually Rarely l [ l ‘ Very often
stimulating? (How often does it interest, ‘ ‘ ‘ ‘ n=33 av=39 md=4  dev=03

inspire, challenge or motivate you to study

Figure 8. Course satisfaction survey results

8. RIZHEE R BHELER

B RIS AR BINOREE T A . ST EU R T E PR TR B ATk,
TrBIMAEIARN G it 7 A H AU A3, P IR NS G REGRIE T IR E Bk e, ARG T
SR A A SCAIE I ) e 0 B BAAE = Fe S P Al AR IE QU R S IR B S, RIS SO B
LG BORBEAE T “HRG &R - R IME - RIERE” MRS S5 B0 R R # e 5H0 #
JARE AT SR ELAN, AR B OWAEE 35 @ M R A 8 R FEMTRAE R, X —HLHIA R Tt
AR B o R R 2 A S ST A L

W=, oot 7 ek g, REERE R VE O B A SRV I 4 G, s R T, TiH
B BIIME. BORREMFEATIFHE SN, ARs% 1 B EMS m, § SRR
A RENBE I AT A R . IEAERA CDIO WRAESCISHUAM LR R, FISEERFERIIR A R0 SL Bk g
RS Hr W AT I it Bt T e H i, R TR HH 597 H AR A AR 14].

4.3. FERNEES ST E

RERERE T RIFRAARCR, (BE=RCBR BRI 17—/ Bt . B, 155
R PERCR M EE KR . T IREER I 2 0URR, S0 SeiE bRt 98 A B R B A B S
ST BT T HAFAERAE . AR5 FEAEPRRETT Ua BT 1Y 5 MV SEB TR Y, B8ORS R ORI
S TR

Hk, BREERH 4 AEHRRIRN, #EATREO SRR, Bt S SCEr- P sk, Mot
S BRAEAT PR AT 18] P4 e LTS 20 T AR AN S R I N o RSR T IR ZORURARE A 2838 24 70 O B A 2 A
H BEINER G AR L 2 B, N AR 2 10 R
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X BORBIBSCRA AN . FEAE 22 NS AN B = 2R3 T, DA 2 B A AE S g4
AN BETT T A ST IB WG K . R R ISR N G IBC R, IF i kAR BIOE R, &
SLHONSER M RIS E R

UeAh, BRFEEHE BT REIRORYT . AR RS (R SEAE SR R R IR, A2 R REfs A BE 250
0 A B2 AL AR H HIREM . ASRTHRKE CDIO L& — DR & F MV URAE, s BT 2 B 15 57 30
(f) CDIO PREERE, Bt PR mE AARIRE[10].

ST, AR R EIEE AER RO BRI IR BB AR CDIO DU B
HH I RNEE, USSR SRS G2 ui B AR R, Sy PUM R, 4 FET#
URATZE AR R FEAA TIC B WA A S E A I IR A, 4l A S RS b R R

5. &g

ALK N T2 e A A 0 22 e v SR T b H R S Bt DRI N 301, RETE S5 134T CDIO
BTN E AR T H IR S SC B WETERIT, SRA “/DA - /N ST i, R et sk
HEAERAE VYA BURA A i R, B AT PR TH A B I TRESKERBE /T HIBAIMERE DB =97 . =
RN G R AL R IR, LAENRRRHRENS 5 EEERIITE KT, BiE 7zt
ARk

AT EETRAE T (1) 3/ 7 — A T oG %K CDIO W H IRFESCHEZE, B4%
BT H BETE oG #UA B ABC BN 2 e 5% 1A 2 (2) 18I =48 # A SLERIGTE T iZ ARSI T AT
AR (3) R%B) 1B R Ber TR MEOR SRS Mk, R I TR EGETT . AR
TRt — B RER CDIO B LW IRERE PRI RGN, LRI T2 2 73 W HoR B B SO HE AR
Jrik, NHANEVR I TREHCE (e o R e SR B 2 Se ke B AN R 4%

B O

AURAR IR A5 2 T 0% AR Re AR A5 R S B0 A B R 7 3CKF, el /T Thomas Baker. Alex J
Kingstrom. Jack Quach. Mudassir Hussain 1 Farooq %5 & ZZfERFE BT 305 STt FI 45 AR $8 5 07 THI 141 3 )
A5t o R M 2 B AR AR AR 2 Bt R BRAE SR AL IR S5 25 AR AN 22 B ORI, R 2 5 PR I 2 A 22 2R AR
Wl 5 e te R, 225 SR b & 23 I 0 RO AT 3R i B8 S H¥

E&WmE

2026 LI ESEHE “HAEERTIER. WERR. ZEFEPR” RE(2026JSDZIG30), H M T
22 [ B RS SRR (GIKC202403), 8 M T3 B i fE M BUR VI R FE(SZK C202405) .
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