Advances in Education B )&, 2025, 15(8), 998-1006 Hans X
Published Online August 2025 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.1581538

S
K%
— MEF R

RENSENEFNEPFEXHRRELES

TEZ, BEE, & &, RAK, A &, FAF, AEL
78 B DR KA AR ER S e SR A ) A Ot =, il

Weks H . 20254E7 H11H; FHHEM: 202548 H11H;: KA HM: 202548 18H

HE

Hi: $XMEREEMEYZ LRI F R AR SLWAE, FESEH. QSR R 5RRER
B E R, fA2ERN BES LR AFEFHIR, AABEMRWREERR, BAZEZEE.
Jith: WA “9RE - IEEMEEAT AL, BEERML BT RS REMAEMFLER. R OLRIA
RZERAIR, W “QRBEK. HARS” NEEER, XA “HE -8R - BE =M ERBEEN,
HEVLZ T BEEIPM AR, SR, FELRIESE, SEABEZRA TEZENEI BN, KERME
Bkt BIRFRARWMERT, ARKRETERSRRERNERE. ik XEFHREAR AT
REAFTBEMLERNNOEEHEZANSRE T HRER, WEEMEDFLRHERERTE H
fE.

XK ia

EEMANE, SFEMER, WE -BEIE BERE

Reform and Practice of Research
Competency-Oriented Medical
Microbiology Laboratory Courses

—A Case Study of Medical Virology Experiments

Yingying Ding, Huiying Chen, Jie Bai, Chunyan Zhao, Bing Rui, Xiangyu Li, Xingguang Liu"
Department of Pathogen Biology, Naval Medical University, Shanghai

Received: Jul. 11, 2025; accepted: Aug. 11t", 2025; published: Aug. 18", 2025
EIRER .

NEHIM: TERE, BEE, A, BER K, BT, RS RIETRE S R E M) SR IR S
Be[)]. ZUE LR, 2025, 15(8): 998-1006. DOI: 10.12677/ae.2025.1581538


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.1581538
https://doi.org/10.12677/ae.2025.1581538
https://www.hanspub.org/

Abstract

Objective: To address the persistent issues in traditional medical microbiology laboratory educa-
tion—characterized by a predominance of verification-based experiments, insufficient comprehen-
siveness and innovation, and a disconnect from clinical practice—which hinder the cultivation of stu-
dents’ higher-order thinking and practical skills, this study aims to optimize the curriculum system
and enhance students’ comprehensive competencies. Methods: Centered on the core scientific theme
of “virus-host interactions”, we integrated medical microbiology theory, core experimental tech-
niques, and multidisciplinary knowledge through modular design. This established a teaching frame-
work emphasizing longitudinal coherence and horizontal integration. The “Preparation-Exploration-
Crystallization” three-stage pedagogical model was implemented, supported by a diversified pro-
cess-oriented evaluation system. Results: Teaching practice demonstrated that this model signifi-
cantly enhanced students’ learning autonomy, practical operational skills, scientific literacy (includ-
ing critical thinking, data analysis, and complex problem-solving skills), and teamwork capabilities,
effectively bridging the gap between theoretical knowledge and clinical practice. Conclusion: The re-
formed curriculum system provides an effective pathway for cultivating interdisciplinary medical
talents with innovative thinking and practical abilities, offering demonstration value for the reform
of medical microbiology laboratory education.

Keywords

Medical Microbiology, Comprehensive Experiments, Virus-Host Interaction, Teaching Reform

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

SIS R R A R RPN BRI DI, REIREC R SIPR . B IR AR SRR ) AN GRS p
R IR . BEME COST ISP RAR S TR SBEERNA TR KIS RYIIES
PSR R T R, CEF D IERFE R RN S, SRR NS HiE FRK
ANABEFEARISCE S, “EH RS RISTERE )17 [1], fa it 7 SRR s oce
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SR, B AL 1T BRI 2 SEIS BUF IR, A AE LR A TR B I R3] [4]: B v S 5e b id iy
CRETE. QUBTIESCIR TR AL s BEERHEE S BSIRIKRGEANEE: WA R 5. TR, EirEY
HE R 2 K H PBL (Problem-Based Learning). TBL (Team-Based Learning) &2 CUREs (Course-based Un-
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BN M E RN G54 AR SE B [6], CUREs IR HEE KB SRS, (H2 IR —HORMTT, Sh=imiKE
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Figure 1. Modular design framework for comprehensive experimental course of Medical Virology
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Table 1. Comparison of Medical Virology experiment course content before and after reform and focus on target ability
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Figure 2. Three stage implementation flow chart of comprehensive experimental teaching of Medical Virology
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Table 2. Diversified Assessment and evaluation system for comprehensive experimental course of Medical Virology

F2. EFREFRAMIERIES TUERTNER

S S A R %) A E IR
gy BEFRRE T EE HIT(70%) A S T
e LRI SR 2 18] H 3E(30%) Fik: QIFER
BRI . SRt I A HIHREHER) U
2. SRR ME. REPRE. MM BIABR 30 (80%) & “*%ﬁ;ﬁgﬂfﬁ
=3 ZH N HIE(20%) N
e PR, GiAE . HTi(60%) § e
3‘§ﬁ£m R SERML, PPT AR 30 20 18] FLAT(20%) %f%ﬁ%gﬁg%%?
AR, T 2H A TTHR(20%) TR AR &
A WA RS, WA, ) SREIERS, (5RO
S 5 Y SR 20 HM(100%) s RO

R AR, SIERE SR TS ISR 2 A 152 S DU B B AR 58, AR
I e KRB R R I B[ 16]. EEREM BT O RIANBSERHCARR SRR T
PR, BRI EEE? @ SAEGHEEAREUREL, ARVUCYEE S0 5 S5 A 1 SE0 X SR RE 1 IR K OCR
nfr? @ XAhsein A HE S TR A BAEMEIHTAE S ? @ AR/ 1R AR 2GR B0 1 IBA MR
REZJ, MESRIAETIY? © JR0 A KRR AT ? © 4R X TSR A A AR 1 R

RHETTE .
34. GENTURRFHNLRBRSEIEI

A FAE R FARVE AT TR erdosr, UE R IRRER ¥ U 24 60 AQ ANHER, &R 30
N)o FETHEEMNZ TR PR O BRI SR A, R BCAROREATIRN . ZHERIZRS 0T

3.4.1. TEMETENBIES

% 2 BRI Z TOAEIN R R PR T A B R R AR, FRATIRE SN AR 0 AT T Geit oy
Bri 4 3).

LI RE ST 5r: 85.6+£5.2): “EAESEIRAURE . 7 EZREMERI AT AT R R 4, 7RI
WS R . AR BAPEOR, A R A A AR, BT RS A (T S AU A M A
ZER.

SIREAEREICP45r: 88.3£4.1): O I0HRE S IR L L (NgHfEs 7% . R BRI E . qPCR),
VEMTEVESPIN = A MERS R R CFE > 90 43), 2PN FLIF S sy TR, 4038 g o

HAR AT SICIRAEIICF 4 83.7+6.0): BdAbEE 5 i FHFE A IER, FIFRBIEREH . 4550
TR BRI I B R R BT S 8] T SKICHRIE Wi, (E 20 /INELLE [ 80 R B B2 i i R AN i o 4
WITHERIFIN A X o T R 2 5 B

RS S RE S0 82.5 + 4.8): MG EHAMIE, WATEMLG . EIHEREKR
PR RECOCER S B RS TT [N E VR b AT — B 5T

g bRTIR, ARRMEVE AR B SACHOESE T AR, SEI0RRE . BT, FARE
ik K BN OMESS B btz O fie 1 513 B B3R TH, SRR E N OBE 2% ) R M JE 324 .

3.4.2. FERBERSFES R
7] 35 A 2 R (A 4) BRI BN . REHCHAERIR, XA DRI RS 5 6] 1 S 56

DOI: 10.12677/ae.2025.1581538 1003 HHHRE


https://doi.org/10.12677/ae.2025.1581538

HOEAR AN 7 AATTR 22 S % AL TR SR IRIEVE S, AR X325 BSLR R i
BiEd, RWHE NS 5B, Btk s RIS R OB R R E 7T T34
HISE BB T-RE DA BNMERE T, A B TR SR ATRI EURT BAE MBI RR . 224 BT SRS 1k SR Y
A, YONRFE N AR E S N TR Ko

Table 3. Statistical analysis of scores across dimensions in the process evaluation of the comprehensive experimental course
in medical virology (N = 60)
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Table 4. Statistics of students’ feedback on comprehensive experimental teaching reform of Medical Virology N/(%)
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Table 5. Challenges and optimization direction in the process of experiment

5. LW EETEIEHNHE SRS E

e T P ot
| $@%M§ﬁ5%3}§§;&ﬁﬁi%ﬁﬁﬁiiimﬁEﬁ@,%mm%%Wiﬁ@%\ﬂﬁ&ﬁ%

RS0 BRI, AU Ze EAF S e it ie, Ptk Sitin
PR

WY 1K PR R T 2 A T3 52 SR BT RAR DI
m i R .

4 PN AR TAI MRS S HNTTRPFO R ST, IR H KIS .

2 GERURRTESK: FAERBCTAERER, WEMNIRAE.

3 MRS S5 AT MArAEREYmHEIRREG .

4.3. #E-MESRRYE

AHTFCRA BRI E, HAARNERS, IR FE B A% O B (D% Lo R 25 [ 5 R e
BB AR . TEERE TR 5 QIR YR A SLit 7 RSB B =B Bedss . Zonfeir i) e
AR EE 2 SRIG IR (N S e 5 S B 2SS L 2 PRSI B R R A A R R . R R AT
HPE, ZOSERBOREME TR PCR, SERBIMIERAE) 1 2 B2 B A S = R 2%, A FIREATIR
P S R I IEAT IS T

AR GE BT — R B SN ) 2 A% e, b 2 AR I RE D0 A F (Bl Jm BT LA 1 PR J8 4
BETD B EA VRl 14 T3 AT« PRAEXS M B ZORE R, 7 ZHUM AR AL se B AL 3t B HA K

DOI: 10.12677/ae.2025.1581538 1005 HHHRE


https://doi.org/10.12677/ae.2025.1581538

SRAIRHIE S B AR RE T, Re s A BT, S RVE R TIN, Fe B A R
FA UL AL . B 5, SIS AR A SRR 2 5, BT AR AL

5. &5ERIE

L R - AR MR D R IR R AR A VR SR PR AR SO SE B, RO IR R 2%
SETHEE 2 AR ESEERRE . BHIFZ IR AN G B LA Ak . IR E I AR B 5 BB JIR . DR
RSB Z A R0 5, BRAUESCRIARE, IF 4 BL 2 o i REE PP, S OR 1 2 B > 30
P, BROETR T HAREEE NN . SRS ik r)e Ber REE S K BIBAME SE AL D RE T . B RORVE
A 7S BeE T Z A A R, IR S A b St RO R SR G AR I T T 1. AROR AR
HRAE T R B DRI [ 56 At A2k . DAL IR AC B S I R 2 R 5] 3 SRR .

L2280 IR P N FIRAL IR A RE 0 35 R MU TR IS TR ZI e A . AR ISR SR W, IR B S BT
e MRS SRR I SR G VRSB0 URAR, R FIREIACT T “EIER . SRAES. EEIHT” 1S R
R ER A N A ISR . BATIE, AT LR SR i Eee i, AUSEE R
HoesR gt U, LB AITEIN RO R AR FA U B ORI 2R A, RIS TR
A B 57 o 1 e T B R oK T A i R A R R 7 oK

SEEk

(1] B BEWRFIMPREE ST AR E ML m A A 57766 7 1= IL(E=[2019] 6 5) [EB/OL).
https://www.gov.cn/gongbao/content/2020/content 5469721.htm, 2019-09-29.

[2] AL, MBIR. ARG R R IR R 5 S —— D4l B S 5 B A I Se I IR AR B[], R EE
B HAR, 2022, 36(6): 762-766, 771

[3] ARMR¥E, WES, skim, & RIEEYSES BRSNS BT EEEE S, 2022, 8(S1): 167-170.

[4] ZRHE, Ber, RIGH, 2. <LlEA kBT HCBESEMAED F % F g N IRA B @ % 53R ().
BHEX, 2024(12): 34-36.

[5] i, B3EF. “PBL + TBL R A HA AL A AP IR [T, RBHEEX, 2024(30): 127-129.

[6] RNNSE, XUBkMg, W4T, #75. CBL 456 TBL A 2UTE I RS 56 SE Al SE U6 0 H B BRI 7 [J]. X
Ak TR B U RR)#UE , 2024(12): 184-189.

[7] ZAF, 2R, HZEE. AN T8GR A AR EBHIAE /11 95 ——ChatGPT X FFff) CUREs ##A5[T]. B
R E W T, 2024, 36(3): 3-10, 28.

[8] e, MIBEE, Z55ifh, 25 LA IR N S ) B9 IR AE M) 2 SE 6 U R R I 0 5 S D). A 22 0E, 2024,
26(10): 860-865

[91 A=, KT, RE, & BETRIRFERBENLRBEAIR R IR S SRR, 48R %#F, 2024, 38(1): 37-40.

[10] #¥%, #h, #L3E, 25 3T OBE HLES RN B A B 7R IR R 5 ST —— DL B SR W 22 2 O 1 7).
HEHFWLIZ, 2024(36): 118-121.

[11] k&, TS NEEIE S MG R E H AR A R 0], P ORI 12 (& SRR 2B R, 2025(7):
81-84.

[12] Efif, R, #38E, & EEHEEYFRF RS A RIHRR T A]. SR S2E, 2024, 26(1): 25-29.

[13] R, B, T, . RO SEIGTE IR R AR AR B S AR M) SR 30 38 = P R R 5 Sk (1], TARHR
ML A, 2021, 39(13): 103-104.

[14]  XUZERN, T =5, HE. NSNS R AR )2 S8 20 Bt —— LA 2B o 46 975 55 9ok 5 05 92 1 1) 4% 9 91l ).
HEHFWLIZ, 2023(10): 113-116.

[15] Z= 55, BAPL. SRALIEIR S BE W B S A IR R B4R R 2 AR 0], " EARE SR EESIEE, 2025, 2005):

673-675.
[16] &JKkH, EWE, X%, 5 ETH A BESIEME A4S W T LR HOEAR IR R )], RS EE, 2025,
27(1): 62-65.

DOI: 10.12677/ae.2025.1581538 1006 HHHRE


https://doi.org/10.12677/ae.2025.1581538
https://www.gov.cn/gongbao/content/2020/content_5469721.htm

	科研能力导向的医学微生物学实验课程改革与实践
	——以医学病毒学实验为例
	摘  要
	关键词
	Reform and Practice of Research Competency-Oriented Medical Microbiology Laboratory Courses
	—A Case Study of Medical Virology Experiments
	Abstract
	Keywords
	1. 引言
	2. 综合性实验教学的系统改革：理念、框架与内容
	2.1. 改革理念与理论基础
	2.2. 模块化设计框架
	2.3. 实验内容的改革与优化

	3. 综合性实验教学的实施：流程、方法与评价
	3.1. 教学对象与组织模式
	3.2. 教学实施流程(三阶段模型)
	3.2.1. 方案设计与准备阶段
	3.2.2. 实验操作与探索阶段
	3.2.3. 数据分析与成果凝练阶段

	3.3. 多元化、过程化的课程考核与评价体系
	3.4. 综合性实验教学的实施效果与数据分析
	3.4.1. 过程性评价数据分析
	3.4.2. 学生满意度问卷调查分析
	3.4.3. 开放性反馈意见分析


	4. 讨论：成效、挑战与优化方向
	4.1. 主要成效与价值
	4.2. 面临的挑战与优化方向
	4.3. 推广价值与局限性

	5. 结束语
	参考文献

