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Reform and practice of Medical Microbiology course based
on learning-centered teaching philosophy

WANG Yanfeng, ZHAO Guoxing, LIU Chang, LIU Yanhua, LIU Yin"

School of Medicine, Nankai University, Tianjin 300071, China

Abstract: Medical Microbiology is the core discipline in clinical medicine, which features sound
theoretical basis and feasible applicability. In response to the requirements for medical talents, the
reform of Medical Microbiology should highlight the competence and quality training of students based
on the learning-centered teaching philosophy. According to the results of learning situation analysis,
flipped classroom, integration of ideological and political elements, problem-based learning (PBL),
virtual simulation experiment, clinical probation, and open experiment were adopted for the teaching

reform. The practice results indicated that the reform system allowed the course to serve medical talent
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training, mobilize the enthusiasm of students, improved students’ innovation ability and service

consciousness, and achieved a win-win situation between teachers and students, thereby realizing the

teaching goal.

Keywords: Medical Microbiology; learning-centered; medical talent training
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Table 1 The design and case study materials for ideological education in relevant chapters of Medical
Microbiology
BRAIRA BBOTRA R Hor ik HorNE
Teaching Political element point Teaching Teaching content
knowledge method
B ARSRUEMR KR, hIEXT JHZ e RN o B YN Y 8 ) N NNk S LY (NS v |
s BE2EUAE ) R TTER - Teach A D B AR U W R R B ST R B, B R e R
History of The relationship between 72 H F TR
Medical humans and microorganisms, Combined with epistemology to tell the process of human
Microbiology  China’s contribution to the discovery of pathogens; To cultivate students’ patriotism by
development of Medical using ancient, modern and contemporary Chinese
Microbiology contributions to the development of Medical Microbiology
as materials
ATEMLER AT R 45 Y% S5-GSO T I 4N TR I S A R 1 T R
The structure  The special structure of Teach Described the function of bacterial submicrostructure with
of bacteria bacteria practical discussion
20 TR AT 24P R T 24 1 A AL Y% 557 JE VS UF R AN AT 25 1 5 B A 3R AT G &
Bacterial The mechanism of bacterial ~ Teach Teach the relationship between bacterial resistance and
resistance resistance antibiotic use with contradiction theory
ARSI i A A s B X e NI PRGNy g iR S . R . B WA ERAE
Bacterial Comparison of Group FebE, iR EMERLR, HREFANTNL R IEME
detection microbiological detection discussion AL 37
method methods Compare the specificity, sensitivity, speed, safety, cost of
the detection methods, cultivate students’ professional
quality and moral cultivation
BRI INEBORMES IreoEis DR S m i PBL ZBI40T, il B e A 2R mhm 1 ar i
Pathogenic Pathogenicity and diseases H HRD 458 < 0T fl 4G 5%
Vibrio caused by Vibrio Problem-based Let students understand the professional ethics and moral
learning (PBL) cultivation of doctors to fulfill their mission with dedication
through PBL case analysis
ORI R S L P A7 g 4 SR 3 DA Ny DL S R AR 0T L [ P MO I, B 77 2 A i AR AR T X
Coronavirus  Analysis of COVID-19 o KR B BT T TR J%
prevention and control Case-based Cultivate students’ collective spirit and political identity
strategies learning (CBL) through comparing the effectiveness of fighting COVID-19
at home and abroad based on facts
TFi S5 T S B 25 51 FhoxSLiR PATF i S5 A5 B AT A LS RAE IR M, SRS S0
Open Open experimental results Social practice #ERX, PAMRFAES KA, B4 L 3oL A &
experiment 5 g Jk
Write popular science with the valuable results from open
experiments and push it to serve the public to cultivate
students’ professional responsibility
S8 ) ESVPgi WRAFT G145 I A i B0 ML B kI K45 RS e
Total review  Case analysis Inquiry R PR, SRALELA A R B RTR TS B R
learning Guide students to analyze the pathogenic laws of pathogens

and the process of eliminating various infectious diseases in
China, strengthen political identity and legal awareness
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Figure 2 Open PBL teaching software.

S 07 A PEAT, ARMESE I A SR AR A L R R A A
EVUESA A W0 B BRI RIR | R SE AR ) el
& RN R IR ECF BARD STk,
FATE: G B 24 R A YA SR e Y
280, (e REDT AR B )R X B AR A
L H )T AT T ETROT, T 10 4k
WO H I U E LRI B R
VAL G 1 R 4007 52 6 100 <l PR AR A g Sl it
A WG R UL LS R 4] e DA LS 1]
NEI, BIGRS 5, AR R
21 DAL G e R R]12 | o SR L A AG T |
FObR A . SEE A AN | AR AR I PR EEA
Hohe, AMERTLONZRA R EEE L RBE ST,
FUR R e 27 ) Sl IR A HLEE &, HigR
T A I R S

BRULZ Ak, FATHE BT S R AU AL
WA G R Im IR I TR, LU/NIEE AT,
P e A AS: 36 I Al 40 A 2 W B3 D A
PRAEAUAE PRI B AR L Seserik X
LTINS L [P S-S e I N P
TEAAERL AR S ERE, 8 B
AT I RBUEY R R R, WO AR
Ol B BT

3.5 FARAMMERE RFANRSF I B

MBS O, SRR Bl K Bl
46 o FRATHESCH PRFA= MO i) TR ZE A
PSR | T S 50 A5 1R KT S 0 T 2 1
2 FIRE IR FR R . Hor =024 B ik
PP RSB 8 H , AL A& o] L8 /K SR Iz 5 24
TR <f i S A R SR A FH 8 A RE” BB R AN T Y
VEAE A, DN R A B AT DL A B A A R
65 ) T -5 52 B AR T A OC B9 BE A P R A, /)
oy TAME, ZOM IR ARL, 45 55K
IHRVE, e RV R R R S A SRR R Y
Bl2z @RS, BOBX R R TLE5 A
FIo PR

R 55 2 2 HA R — b A2 R e 1 2
Al BERER A ME, EfERRE
AR RE U0 Rk, BRATTAETFRCE LI 4,
FUF GRS 22030, (kA LIS, K
TE S 50 285 B AR BRSNS Z R
X, TEABAY-5 AR 3), FFEZEA R
AR G IA) @I, K B AR S iR iR A 7 45 s S o XA
(H Ry A A T S 2 o A, iR Tt
R AR, $Em TR AERE T,
LGSR T 22 A L2 BT B B TRk B

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FHEREE: B DL D I B A AR 2 R e o L S 1531

e
- 05 «
— 'L-"é/ ®
¢ BT BErnEERRT
SRIAFTI3? Z......

. EFRHHFRSS S K
PR DLEM AR IREIEE

RFDA- ALK BT
billle=l]

B! WERFREaE fial S AT A T
ATHER.. BRI RRRIE R

B3 HAMEERERBERRIEHE

BEE¥3: BEnERE—
¥ RARAEERY A

(R ARSI F BRUESA

Figure 3 Popular science tweets made from the results of the open experiment.
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Table 2 The detailed rules for the evaluation of Medical Microbiology course

B YIS IR Prdiref Az
Assessment Evaluation content Proportion Inspection rules
classification (%)
e E L TRH 5 G55 5 A R SRS D0 15 52 B A DN REZE SRRy
Theoretical Preview Give students pre-class evaluation based on the students’ watching
examination MOOC videos and the results of completing the self-test
PBL 4473 Hr 15 B A/ N A TE R AT R PRAEER I BIBE A S B A5 IR SE Ty
PBL case study HRRI, AN IF RS PBL Z6145 T AR 10 4195
Focus on team members’ performance in class preparation, class
performance, teamwork and summary report, no more than 10 points for
each innovative open PBL cases
SR ES 20 MUREE B PREEZLHE . 25 B SR IR S5y A 455 o)
Performance at Give comprehensive scores based on the class attendance, class
ordinary times discipline and participation in interaction
WARE 60 X bR POl B 5 A 2 i R L, RS P DR R R, S5,
Final-examination e 3 O R i ) R LB R ) 7 20%
The range of questions for the standardized medical practitioner
qualification examination covers all teaching chapters with a reasonable
structure, and the open questions (including ideological and political
factors) in the subjective questions account for 20%
P e VAT~ 5 G A R ORI D05 58 B A IS SR o3
Experimental ~ Preview Give students pre-class evaluation based on the students’ watching
evaluation microlecture and the results of completing the self-test
SRS 15 PUEY i SEgn i R B | SCIRAE G | SRR Y
Entity experiment I BAEOLE AT AR
Give comprehensive scores based on biosafety protection, experimental
principle mastery, experimental operation standard and experimental
waste disposal
HE AU 07 LS 5 10 LA, D7 528 | RIS | 20 T Sty . SR8 i
Virtual simulation A RS
experiment Give comprehensive scores based on pre-class test, simulation
experiment, online virtual experiment, offline experiment report and
comprehensive analysis report
I PR AL~ 10 DAL 20 . IR ZEG SEBRAE T o WL~ ity B it S5 AT 25 5 PF AN
Clinical practice Give comprehensive scores based on the note-taking, clinical
comprehensive practice ability and the quality of report
TFHOvE S5 10 MSEISERG N AT . SEERHRAE | A5 IURSORURE | HERR BORRHE N R T4
Open experiment EIEH
Give comprehensive scores based on the experimental content of project
approval, experimental operation, the quality of concluded papers and
the quality of push
WIARE 50 HIREREE A RSB A% 50%, SEE T AT e e, &

Final-examination

AP ATA553
Knowledge and skill survey and experiment design survey each account
for 50%, the experiment design is open question, reasonable score
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Table 3 Questionnaire survey results

6 HFERE

LGB A 2 AL, <RI
G H e AR S B A RS SRR A B R IR
i~ B, fRFEH: SEA AN A R IR,

{EARIRAFAEA AL

[ESTAEES

Questionnaire contents

[MESAES

Questionnaire results

X A Al R

Satisfaction with the teaching effect

B e B AR R 1A F

~J AR AR A

Whether the reformed teaching model
aroused the enthusiasm of independent

learning

X R B I 52 TR

The degree of acceptance of ideological

and political education

PBL #7215 A B TR BEIE AR

14 B 1 4

Whether PBL teaching could help
deepen the understanding and mastery

of theoretical knowledge

HE AL FLSE B T A 1 T 4R R S B

R

Whether the virtual simulation
experiment contribute to improve
experimental teaching efficiency

i A DL > TR S A5 A7 By 46 1l PRAS: 36 4o

T2 0 LA

Whether the clinical probation class
contribute to the understanding of the

clinical testing process

TEHOPE S50 K IR 552 >0 R Bl = R
fiwm T A EAIHTRE ) K A AL REI
Whether the integration of open
experiment and “service learning”
improved the ability of independent
innovation and self-efficacy

FEH W

GER(PSN
Very satisfied
26%
ARKIE S
Greatly improved
82%

REAS IR DRAR LN 1
Able to understand the
ideological and political
connotation of the course
81%

AIRKH B

Much helpful

92%

ARKIE S
Greatly improved
89%

AARKAHE B
Much helpful
87%

BRI S
Greatly improved
85%

Satisfied Dissatisfied
74% 0

BOR— M TEAE
General No difference
16% 2%

TIESE ONRERRAR, TEEE
No feeling Can’t understand, need to

13% improve
6%

T ERH, At

No Counterproductive, not
difference as good as traditional
8% teaching mode

0

HOR—M GBI, AUMESEsiss

General #(%¥

2% Counterproductive, not as
good as traditional
experimental teaching mode

9%
ROR— M JCH B
General  No help
10% 3%

ROR— B Joi, B 1

General )14l

10% Instead of improving, it
increases the burden of

study
5%

B AW

Very dissatisfied

0

WA, BRIE T2
R R AL &
Counterproductive,
reduced the enthusiasm
for learning

0
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F AR AE 5 22 9 20 b N LA JLJT 1 4R
RO (1) KRZ)ZK. 2L L
Foe B IR LA ROMAEY | BT IR H e, B
THRE IS 5P BOlRRE ; (2) AREHRE &R
Y PBL ZE B3 Bl R UL~ 2R, 23R8 5 i
IRBERBE A, b @ R SRR, 5157k
M2 0 JBE idf DR DA [ AT, JRHTI PR A2 7 3 A
BREKR; (3) FERETSIACEAMAEY ¥+
NLAERENE, B TRG e,
AR RSP R REAL T R s (4) fEIR St
PR AR ER ATZ IR B EOCR , (22 R Pl =R
I A K 1) H SRR
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