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[Abstract] This study summarizes the characteristics and issues of the available undergraduate
course of "Patient Safety" in terms of the teaching model, methods, and evaluation. Based on the theories of
learning transfer and conceive-design-implement-operate, this study proposes a framework for course
teaching reform of "Patient Safety" through a digital intelligence-empowered project-based teaching method.
Moreover, teaching reform measures in the following three aspects are implemented, including the reform of
teaching model through digital intelligence-empowered projects, the reform of teaching content, methods, and
means by incorporating digital intelligence technology, and the reform of learning outcome evaluation by
combining process and outcome assessments. Additionally, the study preliminarily explores the conditions for
implementing the new teaching reforms and their effectiveness, providing a reference for the construction of
similar courses.

[Key words] Project-based teaching; Digital intelligence technology;  Patient Safety

Fund program: Research Project on Comprehensive Reform of Innovative Practice Education
Empowered by Artificial Intelligence at Sichuan University (No. 5)

DOI: 10.3760/cma.j.cn116021-20240712-01962



TR BB ER R 2025 451 45 24 45 1 1 Chin J Med Edu Res, January 2025, Vol. 24, No. 1 - 93 -

S A R SN A R R o AN [ AT
ik Abr R BRI . PR LA RHEME AR
KB BT AL A 51, R R A S ER A AR
MR L B E L EHBEN TIRI A R H L4
14 52 B AE 7 e A8 1k T 5 Jie F b i S LR
R MR AR AL E PRI R R Y
(EFZ))PAABLREE" S Ho FE S IX B
(BHELZE)RBWAARPE2HFRR T, R
T, 7 el 1) B2 el N D3 7 R 3 22 4 TR M S B
7 T S B RS S A — B 22 Y . HAT, (R
A ) AR BHR R AR LA R GEE 7 T A A
A, ORI g 20 B0 2 B RN He P i A5 o
e PRI, SIS S AR A 5 i S BT R PR
PR R IR PR A B AR SE e B (3 2 4
S ST — ISR A

1 (BEREVRBHFNESSHES

TEZ AN A TT I, (R 22 42 ) TR IA 2R A5 0
THEAR, W MR G5 N iS5 2B L AR
o SR, BUA AR L IR R R A R LT
W BN ER B 2 BLA XU A PR AN 45
ST A B AFAEA AL o (R 22 42) TRAR P I K
f B A R AR MR R R PRI A HLA R
TR A RHE] Py BEAS (] A RE 22 Thor ARl 1 )
T H i)~ ) BUE SR TS A BHEHERE ) g A A 7]
RABE ST, T S R o i R R A o T

TEZA IR DT, (R 22 40) UREE n] e R I
e TR X KEFZ N5 Lo
FOEC LWL Z 5 T A Ce sk
DR LR O i R RV o\ e < e o LT B S
WL B DR 5 SR A AR B2 o T H e ik
(project-based learning, PBL) 7E $i& Ft 2 4= ) 2% 2] 3L
R CBR R AR A M A TR S
SRR R AU 57 B BT B A o T B
—, CCHRUH R B R, dnfapls PBL
IEA R A CRE L) IRFMR R 2 YT A s
HP AR S B X st T

TEHAFBOT I, th T RE 2 En] GEvs &
Beyy M ds o BRAE HE 2GR B e (5 R
RS SRR SF 2 A TR IR, 75 2 2R £ AH O
25, X SEUL G S BB e T B L
R BIE 5P R G o BEE O HOR AN R L
AR B PR AT RO R AR L 2B P i
DL B i, fi TR AT IR,
AT LR g v DR e SR 75 7 T AR BE D R AT

AT 3 1o P 2% o) RS A ) i AL A > SF AR
BRSBTS A RERTE T R
AT BRI AR TT B2 D RORP . [ e 8 5 2 4
1l PRS2 e, RO KRB ARt B O A R T+
LK E BB A A A A AR R |
A FRCA B AR AR I AL SR 12
AR AR AL T R B R P A
AN B R R TR A BEARCRE L R, Anfer A
BB BOR B ) (S 2 42 ) e S8R R HCE
R AR R B 2T T

e SRRV T T, (R 22 40) A PHRFE L
BRENESRANA N Hbr. 5 LIS E
R FERIEMN I AR DT e A A ) it
P, WICTELR G AN 7 AR T I PR 52 e v BB I 2R 51
B , DT A B A phe [RD R B BE 11, an e by Rk
Y RORVEO A R | 25 A i Rk 5 45 R
B, AR B EZOUPEN T H. JF R A ORHHERY 2073
A, 2 AT o AR T T e PR

e, PR CRRFE 22 IRRE L N R R 2
FITHE R T B S I ROV A
PRI RR RURIHE S AP FREIRATRER T PBLE LS
BB PR MR E RS, BERAE R ) ARHR
R, HOW H A SO R AR BRI 2R 4

2 (BEREMHFUENR

21 Heador s sl

TR e — 24t e, ol Ul i e 8577~ 36
b LR S SN IR G NS ) | e S B 4
PR HIR B R G EER TR, XA B T
A= 7E PBL P R G FHAIRE & o MR FERs )
PBL 1, 272 > XL A% WY R REAE Y By A AN R] )
AR S 7E — R, LSS U A 9300 AL 55, X0 8%
TRt LR S BE T RS 2 R E B AT H 2

5 R i, A AR - - S -4 ( Conceive-
Design-Implement-Operate, CDIO ) ) i HE 42 5= %2
M58 3 SR HC: FAR, B4R S R B B S
Al PR 5 ST 7 B T2 B RGEIT K M
175 LUK T RTS8 B A S JE X A 23 F) B A T

M fECDIO B4R T T, AT LIRS ZR AP i~

2RI, DT R SR 2 A B 22 B A S T RE |
FEBOT IR G ERE S

PBL #°7 7745 CDIO BA Rl 13 4 JE I 120 4
FERYRR L AR B 2B WY 2 Z IR R 20
i rpl s R T o SE A M CDIO BRS TE (R 2
AR UCE RS EA RS



- 04 -

B R R A 2025 4F 1 A% 24 455 1 ] Chin ] Med Edu Res, January 2025, Vol. 24, No. 1

2.2 HUEAUCREAES

HeE I B A 2 — R s ) HRE AR
A5 00 A4S b =X R 006 1 FH A 30 A5 9 0 LU Fn
A, RISCEAER R G fb gt fb iz, (R
A YA BRI H0 5L H R T I 22 B
W5 2 saE B PR, IS H T CDIO 1Y 2
FEZRUS ) FE22 ) B M CDIO BB T8 S R, I
AR T HEEIE R SR A T A R
REMYIT H il 2k (| D) o slad 22 B B F 82z 2T
RIS 2% 2 AR RS Bl A e T H i
RGN LA T AR
2.3 ARSI
231 FHeEpise

B BE PBL 0 2# X A 43 34N 2 1
ISR AZRSCERE . E 2 R, IR E,
A o SCHR 1B, 3 T2 2] 3 4% B S A CDIO HEHE it
T aCrey g, T2 OB MR BB Y 100 H il e X 7
SER)E B eE Rk B R R R B B
(0 0 TR AN E DA S O e 2 5 NI £ VK i}
FLRNSE B2 5 S BUBCR R RE s 72 DRI )2, #F
BRI 2R FH 2 45 BE VT 4 3R 10 4 2 v 5 0
PR MZE A RS R & eIt R
Tr A 0 H il 2 2 8O

e N

(BELR)VBEFNE TR AN
B — 0 BB LA FIiR, i R L4
(e S HL B RS ILAE . TE27 A R
4 Jo A TR B S A I T B A A K A P R AU
D5 ELAV- AL S Be PR, (AR50 i 56 rl R
5% (electronic health record , EHR ) #4722 4K A XL
B PA

B Z N B BR8P R et
Pt ELAAC AR £ B AR B ) 22 A B ) (AR T
] ] FH 00K I 5 A7 S5 I 0 00 R R 4 T o
BEAb Iz i i R L B 5 LA AT
FEHIBN A A REREES

e = P B 53 A 1 A D B A 512 B 8
B, EEZA RS TR R A F (BT EHR)
H AR 53 B RS S0 Frazs o 510 G, 7 B 80
Bij (1) A G v, 2 o 2 2] ] 23 BT RERREERCR:
B 20 S | Ay U5 T A B BB IKURS: , I3
BEXF R B SRR 1 it 4

R U g 5 2 BRI H 528, A 45 300 H it
H St A H PPAL 3B Be . 274 o 2 s B
BT 5 28, AT A ALRAE A B ], O dd 2ok 22 4k
FEVPAG I H ROR o 274 AT DL T e 4R i A 0

2.3.2

HiHzME (PPl )

_______________________

-~

________________________

| EBPLSIRECET R e PRUROR. SRR |
35 H 5B
| ERAATHENE e EERAE |
1 1

H 4|

i 5
N R - D Y :
CDIO : izfE (Operate, O ) i
S $TTTETE $ TN $ 1
el e g e | S
%R | ot BRRREY
________________________________ J

S TR KRB H ] 2807 12 Y R 24 2 ) B MU



B HEF IR R 2025 4F 1 H%5 24 %% 1 ] Chin J Med Edu Res, January 2025, Vol. 24, No. 1

« 05 .

Hit— DR ER bt X FE2 = NP
TR ARSI H o a] AR 24 25457 < B B
JRRYL " 5 R 2 A [l R BT T A TR o X
AN A MU, (BB L2 )RR 55
B PR PR, 3 o S B 22 1 RSO R 1
FH L35 B2 A B N TS0 Bk 3R T HZR AR T
e B4,
233 A TBORIT AR

(BB A) FER L RO 27 S
SRR PBLAF Z R ik .l Z AR
F2 8835 A ) AR IS BT R BB R R Y
FH 5 38 238 52 B 22 461 43 A £8 55 22 4 ), 346 By 2 2E 3

fif BRI AE S T i N 5 R B4 5 4 S iE
= F BRI B e B 5 A TR E 2R S, A
9 D7 BRI SR A A s 2 A A T 2 R E
TR BRI 5 2 S0, LA OH 3% 35 P A5V s
REJT . TR AR B DA 5 T A A 1)
BRERE AR N FE A PBL M, DL K PR ) 0 2
[ L fipp e ) R R 2 S, A T 28 LR AR
SR AR RS S B T B EAY IR R S
) FRe R IR AL RN R R G R4
234 RO R

2 ) FUR VR A0 45 1 R M % 4% (60.00% ) Fl4h
TP (40.00% ) , WA 3 B .

B RAETT H il s s

2= 3] RIS MICDIONE S48 S

pre Sk o1
B2
S

L

:

T AR m AR B Sl R SR AT

}

AR }

| |
| B i
| e memat | (5 | memr | ) B l
R |
| I
B2 HCRRAE At
SRR IETR H BB MR

=== =TT T T T T oo s s s s ————————————— |

L owp P i i |

| % ¥k mE I |

| |

{ RGN |

| |

| R I |

I (60.00%) |

: TP 55 A H AT :

} I {

| |

1 |

| gemp Jipp :

|

(40.00% ) PR
I BRI —>| I
T e |

&3

RO RAETT H il A o o



- 96 - B R R A 2025 4F 1 A% 24 455 1 ] Chin ] Med Edu Res, January 2025, Vol. 24, No. 1

R AZ TR AR 2 b2y > BEUR A A T |
P S 5 S E A O B G R iR BRI
PMERE TS, AR WP E3E 3RS 51500, B il
AR B AU e e R R = 5
PHEIRIRR BTG O, BOmn] IR 5 4, U
T R o HERE RIS PR

SERAMEEAZ I A 20 B 3 BRI AR
RVEAL 27 AR A I H R AT R . 2R Sl
P — AN ECSE I BT S 1), Un B e PN R T 1ot
oI B R A B B i e, Bt Mt T . U2
AR 0 A TR EE AT P R 52 B 07 P BE 0 2R AT
O3 o 20 2L VYA D) Ao 30 R ] A SR A 2 A o
R e o I R R v NIV € 4 [ R e e D
HE AU B3 P T RE R 2 (ANC 25 EHR A9 L fil
REAE TS ) HEAT B R AR A AT, S8 10 S e J
G RCH T A AR 55 BT 55 o A HE ARG
SR A SRR L A, 0 A B - ) S BT
fiit o HOMIE R AR R AR, PP AR
(S bRi HIRE S M2E ) IERS RE ST ol ad B4,
A LA AL A A AR S RERNZER RTR

3 BEHERR

TEHCF IR ORI, ANET 4 7R o ARF5E LA
Z Y5 T H IS 5 LB ), 7
PATR R - ORI H AR S B BE, £ 57 DL 22 37 357 52 401
SRy R SR 2 A TR BEIR P ML IR e AR i 2
RS SRR s Q7RI H BB B, SR AR
KIS R G L2 ) A IR H 22 )
BT, BB H 2 M UR R OFE 0 B 98B
B, AR U TR RE NS~ RLEME (2 E 2 )
SRR NG SR AR T Y ZE S T s TR H B A
SR B, £ U S S il

FEEEHHEAR A2 R SE TR AT RGP . LA EIUH
il Hr ks IE R SRR BE ) IR IR BUIR P L 7%
LSRR TR, TR IR R AR

4 HERR

4.1 Heoe QRN AT ATHAL 5w PHEE 2, il
ABR PR

TS (R 22 4 ) B N AR S PR R 1, BT
TENE L HARRE BE 3R 2 A i SRR RE 7 BT R 4k
MBS RHMERE IR AL JF X (R 22 4n) AR
M N AT T M R R AT 15 1Y
FREE R RhE T RCE HOR S BE AL
o AT AREE AT TR RE G Btk SR A i
HHER, B TR A . AR, R N A E A Y i
R rf, ey P BV R 5 SE )T R IS L A
e Bt — PRI . X — i R R N A
WP G e AR A AR AR
JRAE K o
4.2 FUETiE AT BRI Y E EI R BT, 9T
ER AT B

T GE 7 75 105 00 Jm B A T X LA A~ A Y
2] PG RSP ST, O K AE A9 PBL
TECR T — M 8 Ae , B RE NS AL 18 LAY I PR
5, ik AR AU IR T BEA T SE e ) o [ £
IR REEA T 6 B TR L P A IR G
Heepae RN, TR S LA T REFERER B A
19 M A2 A PR3 B AN SR TR R, g 7 AR
5507 HbR M an iR A LRl b E R HE AN A
WA LR S DR it — PR R A Rl
4.3 FAIBCRITEM R T AZ TR R R S0
B W S 15

WRAE 27 > BRI 7 XY S — P PR A 1 X 2

____________________________

I ( Conceive, C )

:

MEADZF B IR A A B

v

Bt (Design, D)

v

SRR ( Implement, | )

}

v

AN R RE A ]

I
I
I
I
I
I
l
KRR B I R ] |
I
I
I
I
I
I

iz (Operate, O )

CDIOHEZE

E 4

B R S SR T A R

BB TRBED F i 20A 15 0 B R



TR BB ER R 2025 451 45 24 45 1 1 Chin J Med Edu Res, January 2025, Vol. 24, No. 1 - 97 -

ARG R B AT il AW T £
TCARHITTEO A 2, SIA T S R PEAY (T R R
IR Z RN T TR R R A
RAAE I HTEAR X2 7 ) R AT T S i
M5 Rt SR B A PR 7 Sk T RN bR i
il g S 2% PPN EMIEIIR R A PR. X R TR
S TS R =Bl i DAY e vy S e e SN U RA Ty
PRUEVRZ, IF s PR 2 5 5511, AR PR IE 6 0 %%
WPERI A B . HA 58 M PFMA R, A fE
T Sz e 2R 1R 2 ) B, I fle it LA St
ABIFTE 3 T Hy RIS 5 200 MR P Al S B
FIRREII i 205 MO B AR B R, A TR 2 Y
UREE AR BN i — 2P S0k . SR, B | 5
PROMR B A B FE 5 2T RE T BOVC IC A 5 T , W] BE 2
IR ARAE S I A AT S AR A G BB, %
FRIEARR B SLEABT T Tt — PR R
PSS A RS HITOA 5 o
EETTERA R W g I F B RS 1830 RRGHT - Bea R
AT TV R R LA ARG

Sk

[1]  Patient safety curriculum guide: multi-professional edition [EB/
OL]. [2024-07-04]. https://www.who.int/publications/i/item/9789241
501958.

[2] Sheehan P, Joy A, Fleming A, et al. Human factors and patient
safety in undergraduate healthcare education: a systematic review
[JI. Hum Factors Healthe, 2022, 2: 100019. DOI: 10.1016/j. hth.
2022.100019.

(3] VEH, AL, RN IRE EH L AT IA T MR RS
SR b EJEIE BE 2 24 2, 2018, 18(3) : 363-366. DOL: 10.
7507/1672-2531.201709106.

[4] Dargue A, French K, Fyfe E. Patient safety education in the
undergraduate dental curriculum: evidence base and current
practice in UK dental schools [J]. J Patient Saf, 2023, 19(5):
331-337. DOI: 10.1097/PTS.0000000000001135.

[5] Nie Y, Li L, Duan Y, et al. Patient safety education for
undergraduate medical students: a systematic review [J]. BMC Med
Educ, 2011, 11: 33. DOI: 10.1186/1472-6920-11-33.

[6] Nurhidayah I, Wibowo FC, Astra IM. Project based learning (PjBL)
learning model in science learning: literature review [C]/Journal of
Physics: Conference Series. I0P Publishing, 2021, 2019(1):
012043. DOI: 10.1088/1742-6596/2019/1/012043.

[7] Agboola SO, Bates DW, Kvedar JC. Digital health and patient
safety [J]. JAMA, 2016, 315(16): 1697-1698. DOI: 10.1001/jama.
2016.2402.

(8]

(91

[12]

[13

[14

=

[15

=

[17

[18

[19

[t}

—
[\
(=)

=

Kremer T, Murray N, Buckley J, et al. Use of real-time immersive
digital training and educational technologies to improve patient
safety during the processing of reusable medical devices: quo
vadis? [J]. Sci Total Environ, 2023, 900: 165673. DOI: 10.1016/}.
scitotenv.2023.165673.

Bakkum MJ, Tichelaar J, Wellink A, et al. Digital learning to
improve safe and effective prescribing: a systematic review [J]. Clin
Pharmacol Ther, 2019, 106(6): 1236-1245. DOI: 10.1002/cpt.1549.
Park J, Jeon H, Choi EK. Digital health intervention on patient
safety for children and parents: a scoping review [J]. J Adv Nurs,
2024, 80(5): 1750-1760. DOI: 10.1111/jan.15954.

Ye J. Patient safety of perioperative medication through the lens of
digital health and artificial intelligence [J]. JMIR Perioper Med,
2023, 6: €34453. DOL: 10.2196/34453.

Diniz AM, Ramos S, Pecora K, et al. Patient safety education
and digital technology contributions [M]//Technology-Enhanced
Healthcare Education: Transformative Learning for Patient-centric
Health. Emerald Publishing Limited, 2023: 145-164. DOIL: 10.1108/
978-1-83753-598-920231011.

AT - SR RC, AR, B . CR A2 A R Y
B2 AT A R L2 5 HEATRE T S (). it =
B R4, 2024, 47(3) : 441-446. DOI: 10.3969/j.issn.1009-
5551.2024.03.025.

Howarth SD, Fielden SA, O’ Hara JK. How do we educate medical
students interprofessionally about patient safety? A scoping review
[J]. J Interprof Care, 2022, 36(2): 259-267. DOI: 10.1080/13561820.
2021.1878116.

Leimbach M. Learning transfer model: a research-driven approach
to enhancing learning effectiveness [J]. Ind Commer Train, 2010,
42(2): 81-86. DOI: 10.1108/00197851011026063.

Berggren K, Brodeur D, Crawley E, et al. CDIO: an international
initiative for reforming engineering education [J]. World Trans Eng
Techn Educ, 2003, 2(1): 49-52.

Edstrom K, Kolmos A. PBL and CDIO: complementary models for
engineering education development [J]. Eur J Eng Educ, 2014,
39(5): 539-555. DOI: 10.1080/03043797.2014.895703.

JHIT , RAEEE . LI IR B A AR T R B 2 A AL
ROFFEN). AR, 2021, 39(18): 11-14.

Gleason KT, VanGraafeiland B, Commodore-Mensah Y, et al. The
impact of an innovative curriculum to introduce patient safety and
quality improvement content [J]. BMC Med Educ, 2019, 19(1): 156.
DOI: 10.1186/s12909-019-1604-0.

WRIGRE , SO0, BEMRT, 45 . SR 015 A AE R 22 2 IR B
Y R IRZ ). AR R R AL, 2020, 19(11)
1271-1274. DOI: 10.3760/cma.j.cn116021-20191225-00296.

(W H 481 :2024-07-12)
(A3 - BB /M)



