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[Abstract] Objective To explore the impact of problem-inquiry teaching based on the concept of
science-technology-engineering-arts-mathematics (STEAM) on the critical thinking and practical abilities of
clinical interns in neurology. Methods The 194 clinical interns majoring in clinical medicine and enrolled
in 2020 were selected as subjects. The 98 interns from classes 1-4 were included in the traditional group with
traditional teaching, and the 96 clinical interns from classes 5-8 were included in the teaching reform group
with problem-inquiry teaching based on the STEAM concept. After the internship, the assessment scores
(basic theoretical knowledge, professional theoretical knowledge, classroom performance), critical thinking,
practical ability, and teaching satisfaction were compared between the two groups of interns. Results The
assessment scores of the teaching reform group [(40.97 + 3.26) for basic theoretical knowledge, (42.12 + 2.95)
for professional theoretical knowledge, and (38.47 +2.78) for classroom performance| were significantly

higher than those of the traditional group [(38.14 +3.07), (40.33 +2.83), and (35.89 £2.71)] (all P<0.05).
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After the internship, the California Critical Thinking Disposition Inventory-Chinese Version scores of both
groups of clinical interns increased, and the score was higher in the teaching reform group than in the
traditional group. The Leicester Assessment Package score (82.49 + 6.71), case writing score (85.63 + 5.34),
and teaching satisfaction (91.67%) of the teaching reform group were significantly higher than those of the
traditional group [(77.35 + 6.23), (82.57 £ 5.12), and 79.59%] (all P<0.05). Conclusions Problem-inquiry
teaching based on the STEAM concept can improve the theoretical knowledge level of clinical interns in

neurology, promote their active speaking, enhance their critical thinking and practical abilities, and increase
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teaching satisfaction.

[Key words ] Department of neurology;  Clinical intern;

matics concept; Problem-inquiry teaching

Science-technology-engineering-mathe -

Fund program: Education and Science & Technology Innovation Project of Gansu Province
(2022B-029); Talent Innovation and Entrepreneurship Project of Lanzhou City (2021-RC-98); Cuiying Science
& Technology Innovation Project of the Second Hospital of Lanzhou University (CY2021-MS-A15)

DOI: 10.3760/cma.j.cn116021-20240305-01893

PRZGR 2205 B N R MR i U
L2, A RGNS MIIGERF 238 E
T IR VAL , I PRI R 2 2 24, Rtk 5 3
s R GEPIRAH L, Bl 282 R GEBIR I 12 W B Jn &2 e
PRIXE , 5 225 i T 25l B 2 MR A E R T Btk A T
S THPPAL AW, X B AR 19 £l R SR B AR R A
T A G T o PR B IR R S R 2
S h FRA AR Z R A A R E DA B AL
HERAEP, Bl (science ) -4 A (technology ) - T2
(engineering) - 2R (arts) — % %% (mathematics)
(STEAM ) B &3 2ok 85 4 R 0 07 3% 35 2726 9 B0k
AE 7 | fifp e [m] A B T R0 A B VA pT T
STEAM H& iy [l @R S U207 b, B ] LA 4%
PR Bt B & Sh AN H | Lh 2 A 0 S AR TR
AT AR, By 5 p A i D R B ) o AT
BEPRGTEL T STEAM & 14 ) R 5 U7 R i 22
PRI RS 2] AE PP AR S B RE T 9 52

1 WHR5F*

1.1 XS

TEH 2020 Z i R 2= 27 Ll 1 194 44 16 PR SE )
A TR A B B LT B 1~4 BEAY 98 44 I R 5
SJHERAEGA, S TSR 8 5~8 BRI 96 44
I RS 2 A A Aol i gl 25T 56 T STEAM B
my el R e . iRl 52 44 246 44 5
A% (22.15£2.38) % 3 A LS (62.04 +5.76) 41 o
LT 534 A3 445 4F 1 (21.94 £ 2.31) %5
AN N5 (62.52 £5.81) 43 o P L 52 >0 AR5 (x=
0.09, P=0.764) A% (1=0.62, P=0.534) . A 4H 5% (1=
0.58,P=0.564) 2253 LG 1 2¢ 2 Lo
1.2 #Heenk

TG AUR RS H:  SE AR W 2

FomaE o 2 AR BRI A O R
WRHAHICHITR , NS4 28 R G i A= 31
VAR 2 RGEP0R ik R e RRRE 2 W7 BRT gk
AARYT 7 28 AP ERAE A o T SO I i DA R
S 7N G AR Im R 256 , 55 > A2 st 52 ) BRI
P IFAE SRR E Th LI 1R

HF R AL 45 T 3T STEAM FRE A [ R 5%
KA, ORBSHE A RIS R G5
WM SEPRTE 5, A S S 5 2R 22 55T,
B anpp 2 H0RE O ENRE N IR OB R
BEEE s LEAATT T AN 7] L Ml S5 AE Ab 3P 28 R S 0
I Y FA AN . PR S S AR AT H < 2
SR H F W S AE PR dh s TARE L
b, A BAR S 5352 E R H 0 0 48 R Ge i
BH DT RO, F 2T i B RO
R AT IR m B &R r) FE R . QF
Bk S PR A BB X i i R AT
Y <8 R BT 7K % T 38R 45 A 28 T R i o B A
B R A 4326 I RARRIE 2 W 5 ik BORE DGR
7S FERR NI, DL PPT Sl i e =X 20, - R
RIBHL R K BILT 5 BT PRS2 45 )
JE ¥ ZUE R B PR, LIS A I
[E] 5 B M PRS2 2 A2 DL 10 N —2H 02, e B0 DL
YEIH YT G B85 2 AR 3R AT A 0 40 T, 15540
PN PRABAEHL T, 51 T HoAh 52 2] A 25 LI
BB R el i, QTR A 22 2) TR
RURER , WA EIE AR EOR (RS . CT55) A
YRR TRe 1IN N SN A S I LY T
FEAR i BRI L 28 P LRSS ), i 280
[ 52 2 A PR A BT 1 28 A4 1 FH B LT
JF 3 3 S PR 2k 21 35 B A Sk B PR 45 IEOR



« 1678 - AR E SR B TR L 2024 4512 F45 23 455 12 Chin J Med Edu Res, December 2024, Vol. 23, No. 12

@HAE 3BT = BB 2 S > A B R R S
5595 2 b RN SEAG KSR | () 2o AR A A AR
PN TE S5, 308 3 ok S A T DA IR A 2870 Z [H] 1Y)
AHEAE AL B AL, A7 B T B 28 2R 500 TAE
JEUH 5 AT e S ST R B R R DL
PRI 14 A S R AT RE A A5 5L . DI RS2 . : SR H
LT BB R L S A s S 5 A
B BRG] 6T R S R A ]
) A B AR (U s, b HA AR A EORN i D e s 4
S A IR ERAE , 4G MAE RN 78 58 3% IRAYF
FFRI A ORI . @IS B Rl 22 P
PG PR TAE M G BT 63T 2% 1 1) o I B
SR TP R IO H It RS A8 AR BT R R TR
i S BT LA BB L U B ] /N AR
LEFHAUBIE [, 72 BB E Z Jm e i — &
B[] 8, A 455 3K AP 1) KR BL I S AT 47 AR
B AIGR R 2 anfel BRI Wz 7 anfar il e A
IALRIRIT IT 587 VA BUE R B IF e &
FEAE 2745, NH LR A5 (R F R T SRR IS |
A FE R, PR/ N e 1 B AN EE R DL PPT (19 )
I TR FIAEL 25 min, BT E I 15~20 min.
1.3 ZUFRCRITM

F RS I e R BEA L UL | B2
A 5 ) AR A BRIR RN (50 43 ) ol BRIB IR
(5043) 1§43 100 53 o BBOMAR I 52 2] AR PR 3
) R SR OUPEAE R B, 8435043

PE A SR BE - SR A A S8 4 R
i 3¢ (Chinese version of critical thinking disposition
inventory, CTDI-CV) Al | & 3 7 FoR B AH R A
BITRE I SE TR A 10045 H L LU T~6 731,
o3 {H 60~420 43, 3 fEL 5 it A 2 S8 2 A IE T .
CTDI-CV 1 o B4 0.90, £5 5T 1Y o {2 0.54~0.77

S¢ B RE 1 2 R 0 i 4 DT Al i 3R (Leicester
assessment package , LAP)VWEAY |, i 240 5 212 AR
R (2043) RAEE (2073 ) SEPRIAIRL (20 47) |
AR K A (10 43) (BB OC &R (10 43) (HiL Bl PEIR T
(1043) JRBHCSR (1043, B3 100 43 5417 2 i
iS22 A 955 T, 603 10075

U R R A A P i
JE, )G 55 A B TR A0S A BB R I PR
4t A BB IR BNOMERE ) AR m e e 4R
o I AR ik e () R ) B AR B 6 N N A A I
FEFEWE B A3
14 GEitrs

K HISPSS 21.0 HEATRUE 73 Hr o A5 45 IR 204

=
=

AT OB DL (B %0 = BRifE 22 ) R, AR A 720 ST R
A KIS FECT K58, TR LL) (%) w17
KK . Krde /K UE a=0.05,

2 #R

2.1 PS4SR SR e

S Ja B A S ) A SRR e R R
AP BRE HIR R R KBRS = e, 25 E
Gt E X (F),

R P IEZRRSILE (x £5), 53]

25 SEREFS AN L FHE NN IR
AU (n=96) 4097 £3.26 42.12+295 38.47+2.78
154 (n=98) 38.14+3.07 4033283 3589271
tfE 6.23 431 6.55
P{H <0.001 <0.001 <0.001

2.2 RIS AR AR AR ) bR

S, AL S 2 A2 CTDI-CV 454 i 43 2 57
TG 2B (¥ P>0.05) ;92 I, 4L 52 2] 4E
CTDI-CV &4 FEVF o 4 Tk imr , BB i d v 1%
G, ERAGIFRE (R,

R2 P AR AR RE ST L3R (x £ 5) , 53]
eI e
fFL
HEFBEEY (n=96) F5IAT 35.67+3.16 37.42+3.51 36.96+3.43
K5 41.87+3.37 42.69+3.74 50.72+4.85
HAIRT 3548 £3.13 37.11+3.45 37.05+3.49
FlJE 40.15+3.32 41.08 £3.62 48.11 £4.28

415 IPE SSREAR SRAIEK

&4 4 (n=98)

0 0.42 0.62 0.18
P00 0.674 0536 0.856
i 3.58 3.05 3.98
PAH, <0.001 0.003 <0.001

2.3 S SRR T
S 5 HOF IO A 2 ) A LAP RS> AV 445
WG E TERH, ER A5 E (K3,

R3PS RS LA (x £ 5), 53]

415 LAPE4y ARREEL o
Y] (n=96) 82.49 +6.71 85.63 + 5.34
15540 (n=98) 7735 +6.23 82.57 £5.12
t{H 5.53 4.07

PlE <0.001 <0.001

2.4 PHAHI RS A A X B0 I R AR
S BRI A S R B R T
g, ERAG L (FK4).



HABPE S M F IR R A 2024 4£12 A 45 23 %55 123 Chin J Med Edu Res, December 2024, Vol. 23, No. 12 + 1679 -

R WL RS ) A0 B B LA 91 (%0 )]

L X =4
e Hise) oy XTE
BB TR 85(88.54) 74(75.51) 557 0.018
A BRI R 4 90(93.75) 83(84.69) 4.12 0.042
R FEAIAEMERE S 87(90.62)  79(80.61) 3.94 0.047
P IR 89(92.71) 81(82.65) 4.52 0.033
REmIR R ERE S 85(88.54)  76(77.55) 4.15 0.042
SR 88(91.67) 78(79.59) 5.73 0.017
3 e

P2 NRHE FE T2 W RA T 2 R G ,
R R 588 T BBl R 2 UL 45 i PR S ) R B
2p g S AR JE R E B B, B b R A B R ) 5
B BE AU HE AR SR I A BEBE GE 1] I PR ) — IR 22
B, X B2 A R A A A TR s e SR, A%
ge 5z >y o R — A UM AR A Tk 45 T T R 2L
2 T X PR ER S ST A R T A T AR B A B R E
T FAAR R Y A A RS

TER M L 4R BB ) JL T hr v 1 5 B 5 1 R
SR PR B A= M EL A 1 Ll ZEF70 . A9 &8,
S JE B U A LA B R Bl B R
Joifa RN G = TAE G4, HP4L CTDI-CV 3T
SrTE L BEEMOE A S TS, SR T STEAM
T 1% 1) AR 5 3 v il 5 ) A i B &
T, e AR E SR TR A AR
By XA RESE K N EE T STEAM B & IR R ER 5%
KA R AT R A B e R S
Bofad B R S ) A ) B AR pl sl o 3250,
SR R K T R ) G R v F) A ) A
WO ER BN HE 1 A R R . B
Jih i 20 A A n) SR A A R A ok s % I
1ot A €6 303 1 S 0K B B FR I PR S I, T 2%
HI X Z2 R0 7 2 VA B 8F T 25 rh T 25 i 0
HRCR VATV AR 75 s AR A,
LTI R 10 B R AT R %, P A8 v S 2 A 1Y
HEFE G oAk, 5SS ) AR AR L 2 AR
TR 32 30 2 BB 1 1) A0, [ e 4 M i e I i i
A JEMATHT BT 245, T v 5 =0 AR 11
P AERE S

ARWFIE BN, BF B 52 2] 4 LAP P43 R
B 4555 R K e R TG 5 B 34 v AL e, LT
STEAM H A8 1) [n) f 5 A 22 ] 12 i pf 22 Bl 5
AL B RE T AR R . AT IR R T R
T STEAM H& Y I R 7% X 2 DAL ARy Sl
B R o) sy B AR IR E R R B

BB BB WRRATT , 59798 > A Bl RS2 B i
5 A A A BOP B A 4
IERUAE S TR E S VE IIE C 0T aa
R A (R 2 e

BRI Al S 0 IR SO R TR sk 4K
ik A5 L e Xk L IS TIE

S % ik

(1] XUz, 7, BSAR, 2. PBLECEETEM Z RN RS T iy
NI 55 FF W R BE 24 B4, 2011, 32(10) : 1654. DOL: 10.
3969/j.issn.1002-1256.2011.10.079.

(2] #P, W, ZREE . MR AL B A DRI PBL Y I
SPAE B 2F AR I RS2 2T iy o2 (D). AR B 2 BB IR R 2=k,
2021, 20(8): 930-933. DOI: 10.3760/cma.j.cn116021-20200428-
00583.

3] Er, SFHT, BB, 5 PBL TR B2 AR A Bt
B IS AL R I g R D). PR BE 2%, 2019, 41(12): 1597-
1599. DOI: 10.11675/j.issn.0253-4304.2019.12.33.

[4] 3Kk#a, Bk )1, DE#, % Sandwich BEA R UIH A EAEM A A RHIE
PRS2 g R F L. 4P 324 2%k, 2021, 36(21) : 62-64. DOL:
10.3870/j.issn.1001-4152.2021.21.062.

[5] WhEiE. JET STEM 205 #S1W PBL B 115 S B oY
1. AL FWF5E, 2022, 43(2): 95-101. DOL: 10.13811/j.cnki.
er.2022.02.013.

(6]  FESC. rhChAt AR e I i R AE S R LR L i
T RGZ DL TN m o BERRR A, 2012

(71 BREGZY, SUEERE, BREEEE . SUHMRRITAN i S e R A
ZHETITEH R R AR, 2016, 19(4) : 447-450.
DOI: 10.3969/j.issn.1007-9572.2016.04.018.

(8] XIHEDT, VFaii®, FAEVL, 55 . BOPPPS #UF B AEM 20 i R
G %9 I PR S >0 A 2P B R 0. 7 i R B IS 2, 2021,
31(1): 50-52.

(9] TR, SFEEE, i, 55 A RBIHEEXS ICU 2] A

[/ B P 1 RV R (sl ). PR 2 RIS, 2022, 39(2)
319-321. DOI: 10.3969/j.issn.1671-7171.2022.02.047.

Xk, AL, BT, A5 DAGREE 2% ) B3 STEM Al 13
2R CLE S RHIE R 2027 P 0 B I 5 1. I 35 B2 2 e 2 4
2023, 48(11): 1613-1616. DOIL: 10.13898/j.cnki.issn. 1000-2200.
2023.11.030.

BEEFE, TR, S, . SREAE T R N AR I R

BESIREFRMECFTHIL T EEFHF IR IR, 2024, 23(3):

419-423. DOI: 10.3760/cma.j.cn116021-20220729-01674.

[12] E3, F5, S, 2. PBL+IRIE R TE 292 RHP
HeH A RE 353 v R D). R BE R R 2= 2E 4, 2022,
43(8): 166-172. DOI: 10.12259/j.issn.2095-610X.520220827.

[13] MRAHNE . R FHRIARL A% B2 B QA & B i - L
BRI VL TR BRG] Bl B AR BE , 2023, 44(2) : 63-67.
DOI: 10.3969/j.issn.1008-3219.2023.02.013.

[14] SRERSR, Dhdn, ViHk, 45 . DARDEHR AR BRI I R S e 2R
AL RIS AR R PRI, rh AR R Iz
2021, 20(7) ; 786-789. DOI: 10.3760/cma.j.cn114798-20200928-
01041.

[10

[11

(W H 4 :2024-03-05)
(A S < JFE 52 i)



