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[Abstract] Objective To develop a novel human-artificial intelligence (Al) collaborative audit
teaching model for standardized residency training. Methods Sixty residents rotating in 2025 were selected
and randomly divided into a control group (receiving traditional lecture-based learning, n=30) and an
experimental group (receiving the " Human-Al Collaborative Audit" teaching model, n=30). A dual-source
strategy was adopted to construct teaching resources. Real clinical electrocardiograms (ECGs) of myocardial
infarction and complex arrhythmias were selected as raw materials. Diagnostic reports were generated using

mainstream large language models, including ChatGPT-40, DeepSeek-V2.5, and Doubao Pro. A team of
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cardiology experts performed logical verification of the reports to construct a mixed case library containing
both correct demonstrations and standardized typical errors. Based on this, a three-stage teaching process
including theoretical lecture, case practice, and adversarial debriefing was designed, and a dual-dimension
weighted scoring system was employed for process assessment. Data were analyzed using SPSS 25.0 software,
and independent sample i-tests were performed for group comparisons. Results An ECG teaching case
library containing 200 cases was successfully constructed, including 140 correct cases reported by Al and 60
typical trap cases. Preliminary teaching practice showed that after applying this model, the ECG examination
score of the experimental group was significantly higher than that of the control group receiving traditional
lecture-based teaching (86.20 +4.78 vs. 78.53 £5.15, P<0.01). Questionnaire surveys indicated that the
experimental group scored significantly higher than the control group in the dimensions of stimulating
learning interest, building diagnostic confidence, and clinical thinking cultivation (all P<0.01). Conclusions
By replicating authentic clinical human-Al interaction scenarios, the human-Al collaborative audit model
expands the teaching focus from simple ECG pattern recognition to higher-order critical thinking training.
This approach not only promotes the core ECG diagnostic abilities of residents but also provides a scalable

teaching paradigm for standardized residency training in the Al era.

+ 929 -

[Key words ] Artificial intelligence; Electrocardiogram;

Human-artificial intelligence collaboration;  Critical thinking

Standardized residency training;

Fund program: Shanghai Jiao Tong University School of Medicine Gaofeng Clinical Medicine Grant

Support (20240801)
DOI: 10.3760/cma.j.cn116021-20251217-02242

O FE RO VIR 2 W B AT, B AU
PRI A (4 ATy, A2 A3 B 12 U R 9 A 35 0 g
FERE) A IABIME Lo AR, TR 7 S SRk
RO HL BT E Bl oA RGBS T ISR, B3R
kA N T2 i€ (artificial intelligence , Al) 22 G2 7E 151
ORI AR R O AR
FU2 BEETENE AW T O i 2 W TAE
TR IE 2 D R0 T U AR TR Z) A2 5, B
PR GE ) N TR e 78 Sy AL 2012 W+ B Uil
SN PR, Mg Al T AR e
ANANRE 35 90 BE R A HILBRPE T 52 55 8l o 2 s
I 1], i BEKHE 2o S 33 7 AT i 2 KR, b e
L2 BT R RTRE , B R Ml 5 T8 7 1R 55 ) ] R 1 F
&N
SR, A SR, A 3 R AR
(large language models, LLM) f H 3] 73 #7 5.7 7€ &b
PRI Jk i RIS B 22 T 718 38 I sl Sl 20 O Bl A 55
DU AT A7 AR B 2 e BRI LB B A
TLIMFE RIS o XA RET) 5 B EE " A AR
O, R BEIA B RZRE I St T R P RAT BBk . X
AT BN BE A e BRI AR B, A 71l PR 2256 v
T, G ATZS e BLAR EE WS 5 AR A
sl W, BVE GRS s ~r 5 B
I BAIEA T A

BEXPBOEST B IR fi i 8, 12 58 ny ik
2 (lecture-based learning, LBL) B B A5 H 2 #E Il
Jit o AR A BT I ) TR i, e = RS
ALFE TR 30 ] 20 48 Y 2, afE LURE R BE AR A
PUEEZE" Bk . it , 287 AT A S At B o 4
AT 2 it BT e W RHME R Hee b
REMEE TR T AMLME A" 5.0 i B B
B, A G A S LS AL o " I B ik
A E T2 IE ALY & B R D2, A T Bl R
Y BOR AL G207 BERZ WA RN T, {2
A= RERE AT B AL SR R RE T, BB S R 2 L AL
AR A ALRHRL A AR, S AR AR AT A BT
PRI “HIC N 14 £ 8,25 LA

1 XH5F*

L1 R4
VEHX 2025 AETEAS BE L INRHE T2 19 60 44 A 35 27
FUONBRTEXS G 4 B BEAL 53 S T B4 CR S 52
LBL S, n=30) 5540 CRA “ AWLUME %72
SR n=30) o 2 412 BUAE AR B LA KOF AR
W5 Ko 2 g A — e ekl 22 R e Gt R L, Bl
et
1.2 ZeEmis i gy #e S a
AR B B A T AL B 22 1 S



+ 930 - FPE PR F IR R 2026 4E8 H 45 25 %45 8 ] Chin J Med Edu Res, August 2026, Vol. 25, No. 8

TS 5EEFNAME W, BEELME N
HZR I ER 5ERE .

T, JE TS I TR SN T F) 43
M7 B AL, ARG IZBRIEN, A SNSRI 4 AR #
FLOEH RS 1 5B N RS 27, AL TS
THRILEE A TR, B, (A T BT R
ge 1M TR T N W SR A AE A T D A ik
PEEIE B, ATH PR AE S B B 25 1 2R 85 Ik
A, 2 DDA 200G S S < R G 27, Tl e i 2
SR AR BRHEEOR 2 IE w221, AR ik
il 27 B3 H AR R I AR, B 7RI 2Rt f ] e S st
ZIPN ] L vp sl F S E S EEE BT R

HR R SE S WA Bis o285 Hesh#F
PN TRl VA =7 L R I =37 S N (5% 2 & ey N 4
15 R AR Z 0“0 5 AR I BE, SR, B N T
B Re 2 W R AR 0 5 BRI AT 55, I PR =
(A A2 U AT T R 40 1] 1 A 1) “ PR 7 5 “ R 1 2 %
Tt XEWE , EINAMUERS T ey, %
HLA VPR T BB A2 48 (I S A, DAAEAE AT
B RE R R, BB A% FE AL 1A B PR OR AR L ALY
TSI R 2 B U R i B DA R SR T SR
2 HIRA T
1.3 AHLIXIL o H 8022 22 40 (g )

TR AR St A O B A — A R
PR EACEC = B . R AL AR i+ B XK
FRUEACFE A A0 SUJR SR M

SRR SR AR AL S T B ARG
PR T 45— ALA BB . i e TR AL e R
SR, VY A 2R B RE ) B i3 R
F A (GPT-40 , DeepSeek-V2.5 X 5.4, pro) Xt 2 #4 i
TR, HH- 44 18 B 28 (temperature ) %4 0, LAYk /D
BEALPE . R bR R 1], SR FH R €847 e + I
IR Se+ D AERE " e, ARIE S & 3 MR
O A B E FAE B AN AR F 5 Q%
JE B R R0 IS N B 5, BER HAT- Al 1] 12
% 1.1 .10.aVR.aVL.aVF . V1-V6 S AL HLIA
Fi 20 B IR POE AR E (P 3% QRS B L ST-T Bt ) il
HOCHSH L% PRI (QRSHFFR) , 5 45 2
W25 16 ; Qs I 3 T KR & W =5 5L A 7408, 45
AN, T U EE

X388 FH LLM 32 (5] 58 ) AN BRAR A IR, AR5
KT A U 2 R R . 5 — B B )

AR, BF 1200 15 22 i PRERTZ B9 S50 H RIS L

IR, 4% R 38 ) LLM B 58 42 E B R A
48.50%(582/1 200) . 5 i Bt e A S Z il i i (4t
SEAGATHELR ) | DOHERR TR 51 14 ZE 61 s B 140 13 (5
BJER70.00%) , B AL ELSEIE R ALVE R “ Ak
B s DN ERes UL i I 20 0 “ 7
TR R AR RE . 5 — B B B A i
BE R EEFE B ) | DR 15 U0 118 2 48] v 73 8 1 60 1y
(5 B 30.00%) , £ 55 2 SR A% . —J2: AT H 8R4
B Can P AT RS R AE SRR W S 3 RiR12 ), —
JERRUEACAS TRAE A (& X A HRE L H PR 2 1Y)
P AT IZHS ) .

R T EWLE R WA A FH AT BR G A EE2A 2
AR LI 2 A HBIZ B (ALRZ2 5 A2 ) #17
LA

W2 — AT X ATIRIZ R )" (0 “FFAE
SN YN o LLM H A7 7E B30 R R AE I AL 15 1 Gk
B, X 2 FECORLIEITR S . BB R0 (]2 X0 & il
WA IO B BBl 052 CR A < AL A SR AE AR 127
Br A R PR LR 1) o LLM & # 0 H [ o
“TERIFIE” B QRS B ST FEIE BT SR B, 2400 T “R-R
[ 30 24 X AN 55 73X — BT R, T4 &k
O Blia B 0 BNl B A R RIS W,
A BAKF L ZE 8 0 “IRI2 Al AS E B, 4200 H bR
Y2 B MR B AT 2B 56 ).
BN B ALY 2 0 5181 S, 10 0L A o 4 3
“URFARNTE " IX — 155 ATIZWT ) SCAE IR , M ini e A
PURFE b B 4t BH AR R 2598, WAL 0 2 B A 5
BB 1 IERR 2 T

BT IB 5 M T N ALIRS B0 R XU
BETHAR 2R o ST LLM AF7E “FRAF SR R 7 BRI
FH PR R A B R 225 . 5401, De
Winter ZR A AE G RF EE , HTEARAE WL 1, T
ATEEST ] SRR S I AR A R AN L, F7E R
O B B R IR B 25 R BUEH R,
X G bR 2R T A R R AR B e ik
B IIZ PR I AR gl 2 R DR IR B RE
F1, TR T U ZRef 5O S RE R A 58 ) o R R
U)o RS TG A MR E AT TE X RN
BL o S0, sl 4 DR s N T RRT , 4T
X AL S (08 D, 321 B e 2 v O LR L e 12
SRS,

1.4 AHLEMER " Beasi=ln et s 42
A 5% 4 3 36 2 1 s s o 4 8] S



PP B R IE 2026 458 A4 25 %45 8 8 Chin J Med Edu Res, August 2026, Vol. 25, No. 8 + 931 -
F1 BIHCEE R BRGSO E TS IO BB 1 ATTRE”
YR A BERENESS
LEABEE KSR BE B .63, WO INE 1 d"AR
EGRRIE O30 WS P A2 L R-R AIAE XA BN , SF-45.05 38 2R 198 Y/min;;
QP M= T (A ) : A1 B0 QRS Pk 98 , AR LA H AL R SR — VI I F I ) 1] |
PRI RTE) B, 5,63 DR AN H I 1 A" ARt IRE— 2 0 A4S RS 2. AT AT AL RO R
A T VI aVR (aVL.aVF \VI-V6 53K o 4% LA 203 it 15 - Ok Pk \QRS B (ST-T Be iy 2
PIEZSHFAE ; @0 PR (813 QRS IR ; D4 H RS Wi 518 A i S8 B AL 1 O RAR S o TE 7 3%
ST EUR RIS, A5 TCR AN, T HE
2. AT WIEHIE & PRI WG SR RE F U, S50k PUEIE AR o O W HERELI , S0 %K 120~150 IR /min, QRS JETHTE
SEmb A HE A IR 0.08~0.10 5. 78 V1-V3 PBCAT W —PF5E & 28 1k A RN 98 QRS .0 fid 3, QRS B @ 1
T, AHFE 180~220 W/min, BlfG AATLE IR IR JEIERE . ST-TAESERNT B T Mo St da s A el =55
ARG (12 A GPT-4o)
ZWigEE QORI AL E (201311 BrEE )
QM AR BTV S VRO i
3UHAEE BERISR RRAEAIAR R RS AR B T RN AR, SE A AL T A RS T R
LRME AR ALESRE BT 98 QRS I, (A R HLK LR AR T AR 7, AT A 11 1 28 A A iRas . 3 1,

R-RF0 B4 246 0o AN WU P e S 001 U3 I o B 5 2 B R OV o 33— R MR By AT SR TE IR i

I1I

TE - BVEEH 64 % B RARPENG 15, N 10 h” ABg. /O EIRE G B2V 3)id B (107 Y/min) 5 V3-V6 S0k ST B bk AR G
TSRO HE V3-V5 IR T BOUFRVE R 2 BT, 455 De Winter SR AIE o 33 2 Fif I ST B S vk A 8 RS S MR R, G AR 8 45 ] 77 ST B
RO URESE , 5 3 BT 2 BEDIR B ATBIT o 1 A RO B PR A EAE AR RE )1, AN ZR ISR SRS AT R 225 . AT

WIS BN TBOE 20 ) AR5 =R T I SRR , USRI AR e S ST-T 2

TP B R Lot P 9

RS RESIE . ILFE B B TEBHIL ALTEAR SR AR R B RYBE T DX o 2% BU AU “De Winter T "X —SFUHERHIE , M IMTHEFH

ALY IER 2518, 3L HUR S v h AR P AR
1

102£1F . 207 R BEPHZ+ 2 0 52 i+ Xt
AL = B (E 2) .

BB HIe R A SN E I (4220)) . 1E
WY B, Ay BRI ER T D450 i PR At 5 o T
A BTG AL B2 W RS Je IR LR, R
BB ALRS TR G, FT0E 2% DI ATE R E H 4%

De Winter Z5 53 fIE.C HL U RHIE S AR AL LA B “ T2 B B

FE B AU B T AR S U0 AR RE R

o B B AHLPMEREL T AREY; (4 520F) o A
PR RS O SR A7 AT S SR . 4 5
RS IAT XL PRSI AR - OB SL /o -2 SR
S e AT BPIRZS T, ik S7 B 13 B A o HEL 1T (5 i
PRI S ) IFC W08 Wr o AP sR R SRR OR 10



+ 932 - FPE PR F IR R 2026 4E8 H 45 25 %45 8 ] Chin J Med Edu Res, August 2026, Vol. 25, No. 8

<ﬁ%ﬁ4ﬁﬁ#%%,%w%ﬁ:> <; A A)
CRWR. BREASWATE () 7 OBSRE. MREESRE QM)
! i B : ! Hiw: ARl g Bk i

R SRR

! T

s PR 0 4 : | ALK “WRRIL 5 :
l : 5 R IR 5

i 5 A ;

FHEE, N LER | E SIS R !

)1 R 5 R : L arsttampmERsE |

1 A s s

FR B IAT R | § B =

: : & 25 EMATRIR B
’ i 5 $ ;

BiR: TR HAFE, B IR
“AI;%EJJEF” GIES ﬁrEHU$ﬁ9%%IE$E

BB ANUMERIITARYS (45£0)

TGRS - PUT
WU PSR AE

i

MA “REHEEGIE"

FHIRZR>]

B MU

OB R i/ K e | BOTBIEE AR O | ] BT SRR R o TR AL i
: AT + IR 52 5IEEHER 2 :

- v i
Bsb: AWLEH (i, waaLHmRs || |

e TN d| | EERsEy, FRiER | [ REATERS
wamran Y R [ 7] WR-RAR. PREEEE | V] % BTk

KL PSRRAR" o B SRR AL BORAS BEATISL 5 o RS AR AL HEAT ABLLEXS o B AMLIh 5™, i A0tk A 2 55
3, TR BB UE (0 R-R [H 148 0N TE ) s R 55 ) e SR I 2 B ] ATRE DL 5 XTS5 RBe « Fh AR BT 27 B K AT 92
T2 IS H OB A DU “fE RN I 4

B2 AHUPMER R B Bt

WIHSE AU IER S 15, 2 B B — ol FH PR GEBEBAEE) , WIHEA 2l B 27 5]
FIPEAT S8 B A RRAE SR U S 2 BB, i PRI e JRRUR IR , SR SCR A 2 Wi ik 3k (4n
K B AT RN R . @ ABLIXS 2 A R-RIEHIARSE P RAE) , DU ATRYFE RIS .
AT RS Wil S o P — 2, PR A o M S B TR B RS (25 ) o A



TR BE B ER R K 2026 4F 8 J1 45 25 %45 8 1 Chin J Med Edu Res, August 2026, Vol. 25, No. 8 ¢ 933 -

32 BB A0 A8 R R ) 22 51 DA AT R B B A ) i
P, s a8 m, 5122 R T AR
SO UL, T 21 5 20 0 e Al R LA (1) T A
75 WIE BT R e, AT B AT R R R 5L Y
e )
1.5 PFEMdEbs ok
1.5.1  #F RSy

J T AE H R BRI B AR
Bt T AR AR IR 4207 28 (BEE S 5 43, A/B 2
BILHE ELB] 7:3) , RBU 45 5 T ) 5 el A 143
e DFF AT A BB (ALTERE) : ABLFEIR (543,
Bl <7 2 W7 TE A TR ATHR A 3 AL BD 200 (343
RIWi2 AR B A E A ALJG B IE ;5 B 248 (043) , B
R ALY IER RS . @F X BRI (ATHFR) . A
RAMES (541) , BIRBIBEBEIT 25 H IE#I2 W 5 Toaied
B (243, BT B8 ALEAE IE 2 Wi 5 45 1% ;B M Al
(043, 2715 MBI R 2 82 (U De Winter 255
IR, WUl fh 4 4 — BT AN T AR5
1.5.2 LHEHIEE S

Her RS G 2 2F BB g — i 0
R RS . sl FmaT tebk , %4 R L 40
() A 2 CBIZETE AURBY N 0SB B ), i 24
20 1030 55 BRI VR B AL T B A5 1 HL AL
HL T, 143 10047
153 [nEHE

K H Likert 543l [0 45 , DA 27 2] D487 i
SEASWHE O B I R L A 85 37 7 3 A Yk B A
1.6 Siiterrik

{1 FH SPSS 25.0 A4 E 47 8505 0 r o TH i Bk
PIFEL + bR 25 37, 28] HL 3R A 7 B AR o 46
59 RrgRsKAE a=0.05.

2 R

2.1 HFERGIPE SR

L E SRR S , ASHFFE LTI A 1 200 4315 TR
TR R MR T A5 200 173 TEIRIE A 00 B R 0
LWHIRE . o, A R (AL IE R ) 140 £3, 5 L
70.00%, Fl T & 575 AR JE 4k 5 B R L H1] (AT H515%)
60 14 , i . 30.00% , 4055 AT [ 4R 2E 4 i 5 hn Ak
R , FH TR 2 FEE
22 2417F B HL A S R

RIS A 2 G LS R (86.20 + 4.78) 47, b

T AL G LBL IR ALY (78.53 £ 5.15) 73 (P<
0.01). X—&5 A SIIER T AHLFHL Ik
TERE SO0 < 3 2 AR I S i 2 B SHERIE R O i B
AT SRl B3 4R H AR G280 T o FL A0
H RIS 2 AR A TR RE T
2.3 2YIPEBHUERUR N TR

) 8 A 45 R R IR e 2R I B S A&
RLAE T T34 B 5 T MR A, AR % 2 2]
7, I HAS S 4.60 £ 0.52, I 2 = TR BRAH 1Y)
3.52+0.61, FEEES IZWHF O U7 RIS 415 50
4.50 +0.58, 5. = T X IR ZH 9 3.22 £ 0.69., EIf IR
eSS 5 1 R AT 538 4.42 £ 0.60, 1w T
SRR Y 3.11 £0.73 (14 P<0.01) . 2 53 58 J2 1t
27t BT ATBUE VI ZR) , F C7E G BE
MO B IR R B SR BRI THRAH ),
TR ) F A 70 37 ) R 24 B X b FE e 7
) AT A R b e T RN B

3 itig
3. CAHUNFBT” ML O e R 52 RE 0 A TR
AL

AWFFEEE R TR iR I 42 F R RS R
WG B AL G 244 (86.20 43 vs. 78.53 43, P<
0.01) . 3X— i 325 FUESE T “ ABLYME 4% " # X
FEHREIER LA, L5 LBLE:Z R IE
17NV, 2 2 5 e AN A s A BF 58 51 A
AT BV T 52 )7, 520t AR g T —Flod Btk 2% 2
BT il i ] 2 AT OB PR AR, 2% B
HAECALZE R 5 AR R 1 b o8 o SRR
TR R B A A B I 2 30 A Bk R AT R G
1CESE) BB M, BSds“ 252 (5h1) " i1 71#
A, B PE T B ORI R
1] JELAE I 255, LU Bl B 260 R S O BB IR 2% DR
H IR AR A ER A S5 012
32 M BEsh B0 E s B A e

7] 5 45 4 o, R 4 7 EE ST 2 W 0 T A
“Ufe PR SR B 35 7 dE B R P B E A X HRR
RO T T H 88, B 52 B 1A B B U 1) £ 2
HI, RGBT, 91228 A T ol sh #0m
I, 2850 % AL B AR MO O3 I AEARIE S 1
B BRUEALBEBIE 2 51 2R 4 5 ) A B AL
BRSO TS o F RTh AR 8 2 B2 T B TR ke
TR AR IR, 22 BRI H O RE R I AT



- 934 -

FPE PR F IR R 2026 4E8 H 45 25 %45 8 ] Chin J Med Edu Res, August 2026, Vol. 25, No. 8

A2 ) De Winter 25 A fE I, HAFE A B 7 B ok “ 418
PN ER = E T LAl Y LI E R RNz
ST HARRTE ATIREE 25 Byl PRIF5E b Ok
LR HA TR
33 AR5

MR 2R ) FEEEIE T H A A 0 LLM $E 1T
LI, KRR B B2 L ORI SRR N
ALY & v " B 2 AT i 2 B hn B , 280 22 061 e 20t Fifi
Z AT A X B AT 32 T HL B
Bt AR AT M) B AR GR A AR 2
/NG ) i B2 W A5 LA A Bl R A B = A AR %
e, AT B TER RERT A A AT T

4 ZHiE

N TR REANI Th B A= 19 S I AL A T 1
ATV R AR R S B A7 . AR SCR R
B AR, ATHY“ SR IR " IR AR HCE R BT, i
FERC TSR SO o e B LS A I R
PR IR , KRN 3 BT 12 B S A
O L PR BE S, SR S T R A Ay R T R 3
SHESRN TG T ACH L, MTIT A BE QR B2 2
HE ORI T A SR LS HREAR
RIS A 7 A AR 2 ke
BTN bR I DR GRS R
SR ERERE SR T I8 S

SE 30k

[1]  Hannun AY, Rajpurkar P, Haghpanahi M, et al. Cardiologist-level
arrhythmia detection and classification in ambulatory electrocardiograms
using a deep neural network [J]. Nat Med, 2019, 25(1): 65-69. DOI:
10.1038/541591-018-0268-3.

[2] Siontis KC, Noseworthy PA, Attia ZI, et al. Artificial intelligence-
enhanced electrocardiography in cardiovascular disease management
[JI. Nat Rev Cardiol, 2021, 18(7): 465-478. DOI: 10.1038/s41569-
020-00503-2.

B3] SREBE, TR, S, L ANTE RN AT S EEFRR
Ll 5 2 AR M AN MOEAS 2 T R SR, 12 W Bie 5 5C
2, 2025, 24(6): 668-672. DOI: 10.16150/j.1671-2870.2025.06.
015.

(4] ZEgmA), okl oK, A IR R SEERIY BOE AR IR 222 KR
{87 5 AT ZS2 R BT 5 ). PR B B IR R A
W%, 2025, 24(2): 150-154. DOI: 10.3760/cma.j.cn116021-20230
927-01964.

[5] Attia ZI, Harmon DM, Behr ER, et al. Application of artificial
intelligence to the electrocardiogram [J]. Eur Heart J, 2021, 42(46):
ehab649. DOI: 10.1093/eurheartj/ehab649.

[6] Gaube S, Suresh H, Raue M, et al. Do as Al say: susceptibility in

(71

[10]

[11]

[12]

=
]

[15

[17]

[18]

deployment of clinical decision-aids [J]. NPJ Digit Med, 2021, 4(1):
31. DOL: 10.1038/s41746-021-00385-9.

WG, RGEH , AR R ST e B AL AL B fE
145 2 B PG I BB )] 27 BE 5 SR, 2024, 23(1):
96-99. DOL: 10.16150/j.1671-2870.2024.01.013.

KA, FKe, SCE, S BUR CBLEEG 43 2 B IE B 2 2
AT B BE RS AL G I e g B JHBIFTE (). AR B 2 IR R A
&, 2025, 24(10) : 1357-1364. DOL: 10.3760/cma.j.cn116021-
20240601-02136.

B0, M. IR ECA TR AL R e BRI A I
YR AR B 2 R IR AR AR, 2022, 21(2) » 199-203.
DOI: 10.3760/cma.j.cn116021-20200522-00765.

Jay R, Davenport C, Patel R. Clinical reasoning-the essentials for
teaching medical students, trainees and non-medical healthcare
professionals [J]. Br J Hosp Med, 2024, 85(7): 1-8. DOI: 10.12968/
hmed.2024.0052.

Kahneman D. A perspective on judgment and choice: mapping
bounded rationality [J]. Am Psychol, 2003, 58(9): 697-720. DOI:
10.1037/0003-066X.58.9.697.

Armoundas AA, Narayan SM, Arnett DK, et al. Use of
artificialintelligence in improving outcomes in heart disease: a
scientific statement from the American Heart Association [J].
Circulation, 2024, 149(14): ¢1028-¢1050. DOI: 10.1161/CIR.
0000000000001201.

Bharatha A, Ojeh N, Fazle Rabbi AM, et al. Comparing the
performance of ChatGPT-4 and medical students on MCQs at
varied levels of bloom's taxonomy [J]. Adv Med Educ Pract, 2024,
15:393-400. DOI: 10.2147/AMEP.S457408.

Al-Zaiti SS, Martin-Gill C, Zegre-Hemsey JK, et al. Machine
learning for ECG diagnosis and risk stratification of occlusion
myocardial infarction [J]. Nat Med, 2023, 29(7): 1804-1813. DOLI:
10.1038/s41591-023-02396-3.

Cabral S, Restrepo D, Kanjee Z, et al. Clinical reasoning of a
generative artificial intelligence model compared with physicians
[J. JAMA Intern Med, 2024, 184(5): 581-583. DOI: 10.1001/
jamainternmed.2024.0295.

Schwartzstein RM. Clinical reasoning and artificial intelligence:
can Al really think [J]. Trans Am Clin Climatol Assoc, 2024, 134:
133-145.

Ommering BWC, van Blankenstein FM, van Diepen M, et al.
Academic success experiences: promoting research motivation and
self-efficacy beliefs among medical students [J]. Teach Learn Med,
2021, 33(4): 423-433. DOI: 10.1080/10401334.2021.1877713.
Mehta N, Mehta S, Rubenstein A, et al. Not replaced, but
reinvented: Al education pathways to prepare future physicians to
lead healthcare transformation [J]. Perspect Med Educ, 2025, 14(1):
849-859. DOI: 10.5334/pme.2233.

(ks H 9. 2025-12-17)
(A3 i 22 B



