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[ Abstract]

integrated with artificial intelligence (Al) tools in the teaching clinic model of standardized training for

Objective To explore the application of the outcome-based education (OBE) concept
pediatric residents. Methods A total of 72 second- and third-year resident physicians who rotated in the
teaching clinic of the standardized residency training base for internal pediatrics at Hunan Children's
Hospital from June 2024 to June 2025 were randomly divided into an experimental group and a control group,
with 36 residents in each group. The experimental group received teaching clinic instruction based on the
OBE concept integrated with Al tools, while the control group received conventional teaching clinic
instruction. The two groups were compared in terms of mini-clinical evaluation exercise (Mini-CEX) scores
before and after rotation, theoretical and skill examination scores at the end of rotation, and teaching
satisfaction. SPSS 27.0 was used to perform the t-test, Mann-Whitney U test, and chi-square test. Results
There were no significant differences in the total Mini-CEX score and scores of all dimensions before rotation
between the two groups (P>0.05). After rotation, the total Mini-CEX score and scores of all dimensions
(history taking, physical examination, humanistic care, clinical judgment, communication skills,
organizational effectiveness, and overall performance) were higher in the experimental group than those in the
control group (P<0.05). The theoretical examination score at the end of rotation was lower in the experimental
group than in the control group (86.17 £3.55 vs. 87.83 £3.37, P=0.045), with a statistically significant
difference (P<0.05); the skill examination score was higher in the experimental group than in the control
group (84.12 £2.94 vs. 83.90 +5.12, P=0.824), but the difference was not significant (P>0.05). Teaching
satisfaction was significantly higher in the experimental group than that in the control group (P<0.05).
Conclusions The teaching clinic model based on the OBE concept integrated with Al tools is an innovative
teaching model that is learner-centered and outcome-oriented, and can effectively improve the core
competencies of pediatric residents in standardized residency training.

[Key words] Outcome-based education; Post-graduate medical education; Standardized residency
training; Pediatrics; Teaching clinic; Teaching model
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HEBULHE 7.00(6.00,7.00) 6.00(6.00,7.00) -0.92 0.357
HRFEF 7.00(6.00,7.00) 6.50(6.00,7.00) -0.58 0.561

RS ESEpsYis 56.00(51.00,58.00) 47.00(44.00,49.00) -6.64 <0.001
g sl R AR 8.00(7.00,8.00) 7.00(6.00,7.00) -5.84 <0.001
N Ey 8.00(8.00,9.00) 7.00(6.00,7.00) -6.91 <0.001
AR 8.00(7.00,9.00) 7.00(6.00,7.00) -6.01 <0.001
Ik R e 8.00(8.00,8.00) 7.00(7.00,7.00) -6.80 <0.001
HARTIES 25 8.00(7.00,8.00) 6.00(6.00,7.00) -6.48 <0.001
HLHnHE 8.00(7.00,8.00) 7.00(6.00,7.00) -5.57 <0.001
AR 8.00(7.00,8.00) 7.00(6.00, 7.00) -6.06 <0.001

R4 2HIIS S IAREELIE LA (n=36, 0 ,x £ 5)

NG v heik Yo A 2] 8 P
BLibe 86.17 +3.55 87.83 +3.37 —2.04 0.045
HReE % 84.12+2.94 83.90 +5.12 0.22 0.824

RS 2AAEHEIE En=36,61(%)]
ZH 5 U= — M LA JEH VALEN PIE
R 0(0.00) 0(0.00) 22(61.11) 14(38.89)

-4.73 <0.001

X e 2R 0(0.00) 8(22.22) 28(77.78) 0(0.00)




- 1086 - FPE A HF IR RAGE 2026 4F9 H %5 25 %% 9] Chin J Med Edu Res, September 2026, Vol. 25, No. 9

YL B R A5t , (27 51 0 3 sl A5 B2y 7 R o
VR ALl B, AR R b, 388 2 78 AN SR 2
JEWALTXT BRZ, BRI A ot A B 5 2 B
WA OUER BRI 5157 A5 B AT ALY 2 UL AL
PESCIRGHERR T 0 FEBCFRRRIT B W 2
DL i A (22— — s — 304 i 58 ik
S 1w, 1 AR R EAE OBE A4 52 1) BE3 BN, M 75135
A% U FEAT: T3 R B R A~ B0 1 —— i e 4
FEI SR AR AARHE KA 45 LA AR B [RIRE A0 T X6 IR 2
(P<0.001) , 2 BH Iz [a) B 1A H 55 3L it i, i
sRAl TRARRIL ., FEVEN R Z T, e A RS
Mini-CEX &\ 73 H A7 55D 56 % i 1Y 46.50 43 $2 7+ =
56.00 43, Xt BE L1 M 44.50 4342 T+ 2 47.00 43, i 5 40
FETHIRE (49.50 73) KT X BRLH (+2.50 43 ) , 4 17] 22
S HA G X (Z=-6.64,P<0.001) (£ 3), )
TE B PEAN 55 AT B Bl Bh S S 0E i T RE 13
Ko HJa, A S MER2E T b AR E T
T AU 7328 40 (1 “RE ST HE A TIHE , I 3L T
ALG BT R B 7 2 B AR AR PE A2y 2] BRI S 4 ot
R, G TR HE U0 BT AS Y
JRBR o Z5 B TR AR R XTI BEAT ) S ) B
T2 HA 2o A 78 5 HORIG TR, HAZ O MMEAE T8
5 AT T B UREE RS, 8 OBE L& H A9 “ S ) 131
AL B I BB T S TR U] B L ] R A T
.
31 ARCIRE: NN ARSI R K B
BRSO AR B O IR
B, HBeEA s R I A T 1SR , AT s AP AE
— 7 WY AL, [T e R i T 2800 A DR 28
AN #0022 AR BT 3 Sk, 1
A B AE AR KRR R T R B ) 2800 (14 7K
AT, 5T OBE /& I Fil & DeepSeek
85 AL T H A R A iR IR 8l 7 sl 24 A 3K
Bl HOpE BT A A A T A A B
IR CRIAZ 0 AT D), I8 B AL T 2K BT A
680 B IR L SOTAN B St R A T B 1 1 1
EEUETRRE . AN R, X BRZ] Mini-CEX £5- 4 &
PEFEAWIR, MH g HAE I P BUR J N T
A 3y BRI, ik e WA AR R Sl B X e A R A%
O AT ARS8
3.2 FeEad AR NS R s E
FALECEAR S A BT, o 0 R Bl 2R
LI R A 0 — A — [ 2 i G I PR

AR . BT A ASURN VR IR SCEE T DR X — R
MERRE S C R EF P T . BUEE BRI N E
4c, a0 E R LR WS M2 KR rigia T AT
12K (E= o NUSY - SR TN S A I ST N LB A P S E s
TR R Candes 7 15 5 2 A5 e L = R YA
), MmEERE TN S5 TR . S22 A, 3
T OBE B & - Fil &5 DeepSeek 25 AI T. HL Y 227 17]
12, H BT 5 — 20 2 WA S 2 U B Y
APWREZE AT A% O AT 7 1R (a5 4 Fg i s
R EETIRUER RN AR KR IEE ) .
TR0 41 7E I AR Ay E e 1 I 2
HG i L (¥ P<0.001) (£ 3), BT AT/EN
“RE ST IF-ZR7 %2 51 = sh At i R
3.1.3  PEM U LGN BT

BRI 24 b T IR A < S
FMEHE P PEA (AN A RFIAEE") Sz HAk
ATERAE AT 48 T MELA XS 22 2] sk B = A T
. Fr B4R S, BT T2 A TR Hr i 7,
TG SR FH A Bl X, AN 07 B AT Ak — I e 2
PEVPEAY o 17 3% T OBE 38& Jf- fill & DeepSeek 45 Al
THEE 2, KR OE T IR m " 2%
FL B Mini-CEX F1 45 1F £ 68 B 32 0 28 PF Al (direct
observation of procedural skills, DOPS)F&fili |+, 5] A
DeepSeek 55 Al T EAE A BIMEPEM 5 S it TR, 58
T NI E I BV . FEdR S EUm T &
SFYELERAL R R RS, AT fE Bl DeepSeek 45 AL T H
HATNAANTE, £ 5 T A 4E B AR .
AT AP 5 AR S5, Mini-CEX G0 i35
T BT PR — R e I A
3.2 FeEelon R T HIR R EAT

AHFFEEE HAESE, 5 F OBE Bl & AT T B
T SRR AT 28 LA T Hb B2 1 e 22 0 i 00 ik
710 TET TR, X904 5 % B ZH 7E Mini-CEX HE4k
WPF-H £ T4 53 22 R TG T4 S, FR_ I 2 412
BRI AR I R 68 Ak T A Ko TS 2k A [
B BB, SR A Mini-CEX A4 K 4% T5 40 73 4
i (AL FE 9 5 SR A ARAS KA L N SCI I A 1K
IEE LS AU ROREAR R I ) 15 3 2 5 T R
4 (P<0.05) . X— W& 27U 1T OBE HL&
Fffll A DeepSeek 55 Al T H By i AE$E T
o AT 3 BA B B fEhBE il
I FS 5 SR T X R4 (P<0.05) , (HAEH; HE
BEZ P 2l 22 G2 L(P>0.05) . X —
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g 5 WA  BIRA G Z B, B
T AR A R A BE b RS ARBEC DL OBE
BLiVETE /R N €=l = R ) YN B g S AR TRE VAR 3
RO AT S (0 HJE Mini-CEX T PEAY (195 52 2%
A PR i 155 ) o IR AE Mini-CEX &L
O3 KA YRS AT IR, e I AR 20K 3 2 it
] FDRE 7 40 L 20 T 1l RS2 8 5 FE AR S, A4 1 ik
T XS FIR Y R Ge A > B ], AT R RS
Ak P R L R BET HeE O UG
7w CRE IR FR T B AR T AR R B R
PRI, 47 585 A% TC 22 57 D0 Ut B AR A8 50 Sl 45
VEFEREA 2 58 FLBCA A Y . L, AR A 4R
T MBI HAE T RGBS IR T A B I
TR B I R A B 2 I B VA E M A 3R R )2 )
FLRAETR . AR T 10 AT 25 JEAE PR I IR
S (1) [N, 8 AT Bh PR EE e A S
B gR NS R G ORI LSS B IRk
1T 5 RS R T K
33 HURMCE R ERT AR T

AT EE T FE I, I 20 2 B3 X B R Y
WA T X IR (Z=-4.73,P<0.001) , HAKT 5,12k
Y2 T “F AR RE LT B (61.11%,22/36) 1%,
“AEH TR (38.89%, 14/36) , X} HRZH JC A e Ak
W, HA 22.22%(8/36) f 2% B de e« — i
(£4), X—E5 FEPTABT LI 5
S LS = 1) AN i PO SR (= B D5 N i = ALt
3L FE BB K ZE R Ak S A5 R 3 i
TGRS A R A5 L R B A RK
Wk T A S R AR T 5 PMERE T B
B ELAR R T IR T R AR 3
Fa I P E TN 5 A4 VRPN ML, RrEe e it T 1
MR A R 32 BAnrik il 5% M4 S8
Fb, 55T OBE B B4 T2 fili2E 5 B2 5 A
Sl RAE 700 A, NITTAE 1% 8% 5 A K02 DR J
U 25 SRS . X HE R 7R 2= O P i 5 H oA
IS RS, RUCEHCAH R R
34 JETOBEHGENA AL T HMZAT 2R BIE
Wi 5 S X

FET OBE HLEIFRG AL T B ZFA1 12, Hl
O E SR £ T Bl AT T X g B 0% 0 AT 7
PEAT R GRS 8 LR AL B I e RS 3 o)
PR AR B AR T B En S
I PRS2 BR AR 1) B 25 IS 21 7F Mini-CEX T3

Y 2 T X AR A AR 4R e, R L
OBE MBI AAZ O M BEET 112, H R L RE 5 )
B RE A R R G35 75 A% 0 AT T . OBE A&
5ER I L ¢ A o, B S A A R A R A R A E
(I RE T B s Canhsrizid JLRRE W ) | 4 ez 1) 1%
THECE AT A RIR T2 22 1 B AR N2
LT IG RBE 7 I 25, b 3 3o 3 I N 45 5
PEFFREE R . HWR B T “Lh 5l
UL 82 R R . B EIBE 2y i R
FHH T EE IR IR AL T Bk )
1L, T A R0 % 2 2] s AR AR, sk
e AR JEL 4 7 S Sy b B () B RE 7 o I 4L e
FEIS A AL ST AR T X6 BR 2 (P=0.045) (B LT, I
PREEA R JI AN B A5G, X R AR B i 2 0
MG #e 2 e 1 W AR R 2 7 T e
PR A A 55 1T BB A TR, SRk T Tl e A 1
EHEE S I BIHM LA AL o oAk, 12888 X5 I o
Wy BB TR BN o A BBUm AR B
T ARG RN 25 Rt i A €2, 15 B Mini-CEX S5 hRifE
T H, 456 ATSR AL 20t R gE , X 24 e %
v i | BRI E SN SO AEJr THI R AT HE
B A E R 25 F A0 SR, T8 B VT — i — ek
BRI S Re 1S Tt .
3.5 W RIRME AR

JE AWM UESE T T OBE B A4 AL
THWAC T TS BAERET LR R B0
52177 T RO, AT AE LA L TR Jey PR
P : OWFFRAEA S s R . AT R b
WS ANAEAS B B I R T J , 40 A B REAS H2: A
XA B, HARTE S S et B B A 7 IE X A 1
B FEA T R T A AR T L HE R SE PR AT A T B
o BRI TR N U HEA i 2 A RS
GETHRLRE , (A AT BEPERE A S A S B B2
P, ARAAF T I T T 0 235 2R ke B A Sk b A 3k
o g AT B AR AR T . @2 KRR
WAL o ARBESR EZEIPAL TR B A B0 i Rk
iz 0 BRI (g5 Ik s 1 & 3 AR kST
TAERE ST HRL A& JRAR L) B8 BRI , Teik 58 4t
UEHC S ) (45 AR o 9 81 AT L 5 3 38 Al 1 o
WG 2 27 A2 B AR IR T Rl — #1112
M2y B (RRR ) 6 24 BRHEE ) &2y
WK B 22 RS R T o A Tk . BT
T B E AR B A7 — 22 W ) e B 1 (22 LLH L
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P et o 16T S A& B sl R PR AN LY ) 57 25
B, anfar e 4 A R R A I EeE i R it —2
R, @TWARMHEEIR R . RIFFRAE RS
AEIRIRZH “F SO AT T EL A (o FAR M P 25 (ansisid
YIRSE R AR, O HERR TR 5843
S X4 R
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A E R .
Rl A R AR 25 whe
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ST s WRIEET VT4 300 LS008 14 2 0 5 B L

S0k
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