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Abstract

In response to the common dilemma of “not knowing the usefulness of learning chemistry” among
clinical medicine students, as well as the drawbacks of traditional medical chemistry experimental
teaching being disconnected from clinical practice and students’ passive verification learning as the
main approach, this article, guided by the constructivist teaching philosophy, systematically ex-
plores and practices medical chemistry experimental teaching in clinical medicine around “creating
scenarios, self-directed learning, and collaborative learning”. By optimizing experimental content,
creating experimental scenarios, introducing virtual experiments, promoting disciplinary integra-
tion, conducting self-directed and collaborative learning, and establishing a comprehensive evalu-
ation system for experimental results, the problem of disconnection between traditional medical
chemistry experiments and medical courses has been solved. Practice has shown that the reform of
medical chemistry experimental teaching based on constructivism has significantly stimulated the
learning initiative of clinical medical students, not only consolidating their basic chemical experi-
mental sKills, but also promoting the formation of their clinical thinking and the improvement of
their knowledge transfer ability. It laid a solid foundation in chemical theory and experimentation
for the subsequent study of basic medical and clinical courses.
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4 S (Constructivism) 2 —F X T RHIRM S L. AHLLT PBL AR/ ™A 2K, @M1 L H
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S R DU LIRS BN, SERRERAE IRBUR D o 3007y [F) 2 BARIEAT 1 SEIR A, (Hib
HRAT THEARTIRE. RTINS HEREDGA ISR RR(E. MEnotr R P RE. BRER
WO 43 66 BE T A A5 SR AR BRI B AR o 2 A A 1 S B0 Al 5 ot LIS, 0 ek
SERPREBE T RE -

22. IRARSEAHFLUBRRTBRE, RZHERMSIRE
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SEIIREAI[15] [16]0 ESRIRHCA T B LS Z RIS EARR R SL IR Her, R HE R BCA T
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R EME . ZZRABHE A LR RGE RO FIIR . FRATEE LA B h S A | 222 2] 5 0
PRSESTES G IR . a0, fEIRPR 2025 ZPR LA SR I 0 rh, BRI 30 A, 7308 10 4/
M, W43 N BEFIEELZHARMBI ARG BG SR A SR RRI ESh @ . U
FEVRFE S 218 & B A — {0 IR RUGE 1 2 8, 2 AR RR B B b . SORRERAE R B 1 M1 % F o] =)
DLARH] £ SEB6 At BAR — el f: G “ SRR S8R AN R =0 A Lo b, A S BRI 11 AN P e R 2
RNLEEAE, A AZIUKOK? I A7l 2 S8 A5 R EIRAP E 2, F R VLA SRR 2 ) 4l
JEARMERAT A7 7 o BEASSRA TR B0 DL AR Y 01 AEURJA A RAE S . R — Rk TR =] UL K
SRt (R A5 P T PR R AR AR R SR, 3 P 5 SB0b T ik e 5

FESRIS HA R, SATIARIAGERI B 18 3 P IMESE S 2 PE R BRI SE R EAARTL T
) SRR DB, AER =] DLAR ] 26 (0 S 88 Tl Fn 22 A P 22 20 515 SEIR iR AR Ao, 20l 2 ik
S MEORE. T2 BHENH, 2R TRARSIREHITE AT, O AT, H%ETxIiR
KPR, BAVNA 3 NOE T RIS “CESR” EAE S TREJIIRA R AR 4R E G
UL “Idg B 2. MOAEELSER i, IR N NS A FIAAER. @ ST/ ML R
- AR, ANHIESE XA PR G R NIRAGR R R AR, AEESG MBS, TR
1] 5] 37 AR NHHAT TR B AR A5 R, O P IRUM M B . S i Seis LS B
PER R FERANHPEE T S HERSNRHERERIEM? X2 SN g A FIWoa gt . T2 il i
g gl A B M ORI AN XA IRA UM R ? WS B W2 ttar 7 .
T =2 e /N B R AT PR O R« FRATTRRAR I T BBV ) o ZERA =] DUAR ] £ XA 25 TR 1
HAABBURM LIS, MEAI AR B — D ARRBEETRER 55— DA E LR, —DAW
JRH AT BERE 73— A FRIARIBEAR .

Kot N EL S NAMEAL G, BEREBOR 2 A= EahtE, SCRefe st A4 M A i LB S5
BYET AN, AT FETH AP RE 715 SEIR R

34, FREMPRSLS, BESRHSSE

HAT, EiEihT7 ek sz R Tsesith . St (GRS Mt 2 A VE S 2 PR IR ), ASBETE 20 R AL
LTI T RERT R, FEAEMERIEN AL, B TR RS, R QR SR LT
J&, AR, AT SSIR RN 2 R (5 DR e A B SRR SR IR X R,
REBE AT A8 B QSR I BV 1 — PP OB BOE [ 17]0 READLT B R4S Mt A% Gt = FH A 2 S IR R AR 202
Hr A 27X DRSS AT S8 A U AN T 2 ) i R, 22 2 TT DAAE 22 4 R R AT IR R R 5T o #E R AL 252
BHA, SINMEE LR ALY WAE AR R, ST R M KRR 5K
i DAL EFNFMAAEES] . A, B TR I B 1 2 R i AR £ B
SR A B SE AR ) 4 5206 . X SRR ISR N R BB TSR SN E R SRR =, Bl
7 B E XHE SRR e . BT R EBORITN BRI, 224 A P 52 SR 6 27 I AR S
B A RBITRE SR, ATLUEAT RS A SR R R sk, Bt 7SR AR
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SV R 3R PR 58 B0 A S5 7 AR AE R M o DR et 2 B R B AT 22 A R o BRATIHE SR8 vh 51 N2
T 2 A M 7 TRIDCAG B A B SR 06 20 o B AN (E R IR S Sz Bt vy, 52 me A RS v S B B I £ 141
RELAEIRAE . SRIGEEE . WE L. SRl sE, HEPRRZMAELEIEN . #atEm s
THESAF T A IEAZ v 8 S BT R BT BB P ANSEIR RH . AR 5E SRR IR AR, A Design-
Expert FfF Rl =4 &, BEAURRMBRERA AN LR x IR 3R BRI i %080, JF
SRR R TES . KREARE, MAA TR A P AR R M 7 i m] LAUE B2 B
BABIR SRR IR LS AF B 5T, 350 ~% 4 FI ] Matlab. Origin Z80F TR IC R HL
PRdETT ZEAN BT RE VAR AR o Gl A2 SEAR A IR A B, W IR A AR SRR LT RE Sy . SRR LS
B AT I SEBGHAE o e JAE B 1 B2 L E I . Dy 1 AR O SR B (A 2 A 2 STAH DG K
G EAHENIE S, BEE UK, R AR E R SR I MBRAR TTRE D) .

3.6. BUERMETFNMAMASEETNESSNSTRREES TN &R

KA RGP R A2 22 A S A I RCR I B TR, SR AN S . FAVEEA BV — 1
SEI PP AR AEIE G ERENL SR A VEPPOT R R . R 2R A R B AL 22 SRR U R ET H DY AN B A B 27 2] T
EFRAE SIS T A 10%,  SREG T IR AL AL S SIS Tl . SRESIRAE AU A I X st 4
Ay R B B BN IIRT S B URAR M BUE LSS . SCIRHRIE RS 35%. SEBHRAE I L ELAE A3 H
ML BUVE 5 PARYE . BRIC R R BRI RE T A B IR B OF 10 3¢ RETS 2N S o s D 3R
AN TR A WA UL S ST SR 22 AR A . SEIR AR TS BRST 35%. SRR T (S AR
SERNE. JRBIAR . HRARBITTE . EERG KR SE . AT SRR SE TS AT VA SR S
BARAIRE B L 20%. IXAHEIEREIE PPN M S MEPR O 4 Atk i S5 PEVRIT A 1 IR TEPR O v A
WD BN Dhfe, (LA R AR SR 2 1 R, (Rt 7 A RS AR . iR T SRR
U 2 DAE A FL S

4. MENBYSERE
4.1. EERR

4.1.1. BRHFIRROLLE

TEIR PR BE 24V 2025 R0t EEEEL 2 DNSRIGHEEE 60 AT 2 DMIFIEHEEGE 60 )7 R FHE A 3= L
ARG G HCARE AT R A 2SI 0, XA Rt AT ot . Horhr, SRER R ST 4R bR
SSRGS SRR LIRS B E R . A IR AR S0 WA T R (IR B IR AR 1 25 AR LR
SR 5 R B BOTARIE 2 S8 F S Gt AR G, TR LA n (%) 8. USRI T ST 45
B 1.

Table 1. Comparison of routine statistical indicators in medical chemistry laboratory teaching between the experimental class
and the control class/example [n (%)]

@ 1. SERBERIX RUIE R U F R HF BEMGIHERRERY [ (%))

) n SERTISIE ICERIRIERE R b WA R AR SRR E TR
SEIRPE 60 60 (100) 54 (90) 24 (60) 2(3.33) 28 (46.67)

XHEYE 60 41 (68.33) 40 (66.67) 9 (15) 8(13.33) 16 (26.67)

MWHREEAEPR g 85 R, SEIRPEAI N 0 IR PEAE % iR b _EA B R AP0
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4.1.2. ERRRRAIELE

R SPSS26.0 $K AT, THRBORIUSHL + BRHEE(T +s). ALAHBSRA 3, P<0.05 HL
AEFATG R Lo SRPEO IR I IOTL A SRR (1% WM TR T, 2R AT 8
HERNE 2.

Table 2. Comparison of final exam scores in medical chemistry experiments between the experimental class and the control
class/example (score)

2. SEWBERIX RUIE AU F KRR E XSRS By 5

i H SEEGHE(n = 60) FHEHE(n = 60) t{f P18
SEIG PR R R S 93.66 + 5.54 85.72+11.94 2.637 0.038
SEIR IR RS 91.17 £ 6.83 83.24 +9.47 2.715 0.032

4.13. EEHFELER

Xof 2 AR S 5 R 2 I ME A R L SIS ST . 2 ST RE AR RS DUAN 7 T 1)
FETHE L, [ 22 A RSO A S Rk M AT Gt JERIUA S 120 43, BICE R 120 4, A
RN 100%. ) 4534 R Likert Tt 38, SRR B VAR A FEEEEE AW R) . AR EA
R — M R R EEH )RR MR AR HR). AEE = ARFHE + AR/ 2E%8 < 100%.
TR R IATTIE T SR PERU BB (2 TR bR Goi-45 5 22 30 MR A 1) 35 (1) S Ui SR ml L, )
T B IR R B — @ RS

Table 3. Comparison of recognition and satisfaction rates of medical chemistry experimental teaching between experimental
class and control class [n (%)]

7 3. LIRS BRI ER W F LR HF MR AT ENEFHFEERLL R (%)]

5 n BRI P HEY IR WRGEABR ST IR JEN LN F 353
SEIGHE 60 56 (93.33)" 57 (92.50)" 58 (96.67)" 53 (88.33)" 55 (91.67)"
YHEPE 60 41 (68.33) 43 (71.67) 45 (75.00) 42 (70.00) 44 (73.33)
Y SXEALE, P<0.05,

4.2. HERRE

HECFESCERABAAAE SN o ORI BUMER Y 1 R EOR, i T B AL A SR 0 2 N 5t
Xt PR R 2 L M RRAR RS A R, XE DOR AL A FRER IR N TR Tl . 3 S50 5 58 (Rt 7 223
I NERSN IS TRIARS 75, UM ZF AR Bt TP el A o ) 2 AR BT J7 SR AN S8 S B vk
o TAFBRRIE A MR BRI Z B0 . BRAh, —LSZR &SI AN GHT IR 2S00 I 5 I ALK
A E B Sk Z M LA SE 20T AEBT BN R ZRON T 2 I [ HEAT PR AT HE R AR S ) . —
S A B A U FAT IO SRR T AN SRR S AR S . W TR bR, B AL SRR A
AT T E AR A B IR B LR . — 71, NOERLEPAURTE, 51 HOMA A AR R
PHE ST EA AL HCASCE R S, B “AER” T AR AR . i, MR
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