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Curriculum innovation and practice of Medical Microbiology
from the perspective of New Medicine

NIU Xiaoyin, HE Ping, GUO Xiaokui, LIU Chang*
Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China
Abstract: Medical Microbiology is a core compulsory course for medical students. Under the

background of developing New Medicine, which emphasizes disciplinary crossing, system
integration, and advanced technology, we have taken measures to reform and innovate the
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teaching of Medical Microbiology in view of the weakness in application ability, overall view
and critical thinking, and prevention and responsibility senses. Specifically, we designed the
curriculum objectives based on explicit and implicit subjects, reorganized the teaching contents
aimed at cultivating systematic thinking and critical thinking, and built a teaching model
characterized by four combinations (lecturing and discussion, professional knowledge and
practical cases, basic knowledge and frontiers, and online blended with offline) and a
developmental multiple evaluation system. The innovation results show that students’ academic
performance, knowledge application ability, systematic thinking, critical thinking, professional
responsibility sense, and innovation drive have been significantly improved. This study provides
a new direction for the teaching reform of basic curriculums from the view of New Medicine.

Keywords: Medical Microbiology; New Medicine; teaching model; teaching evaluation
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x1 EEMEDFREHFER
Table 1 Learning objectives of Medical Microbiology

HAr2R!
Types of objective

HARNEA

Learning objective

Tl HR
Professional
knowledge

Ll e

Professional skills

AR
Comprehensive
attitudes

llﬂﬁiﬁﬁé%%%u LEM . HhR . BMERVES | PURMEMSE . BT
2 EASE A YR BORYIET . BrEese AR IR S
L3%$E%ﬁﬁ%%%§@%ﬁ%
L4 R Y R BRI ARTE | F WA R R
1.5 GRG0 D Ik
1.6 SRR EHUEY) R SR S vh i R
L7 8K . PR G e S AL e e A W Rt . SO AR IR S0 b i S ] s
1.1 Describe the morphology and structure, culture, resistance, heredity and variation, antigenic structure and
classification of important microorganisms
1.2 Summarize the virulence factors of important microorganisms, the diseases they cause and the principles
of prevention and treatment
1.3 List the laboratory diagnostic methods for important pathogens
1.4 Explain important terminology, common terms and concepts in medical microbiology
1.5 List common pathogens in different systems
1.6 Retell the major events in the history of medical microbiology
1.7 Summarize the similarities and differences in biological features, pathogenesis and principles of
prevention and treatment of emerging and re-emerging infectious disease pathogens and known pathogens.
2.1 AN B E Y A BRI ST AR AR AR
2.2 WHTHREEA | EEYIR 8 . B3R5 A0 IR RE KR T 1%
2.3 BTGP L IR SR
2.4 KR — R GG A R AEAE
2.5 R C R SRR A S X AR R I A BIF 5 SR
2.1 Provide a concise overview of the fundamental research strategies and techniques employed in medical
microbiology
2.2 Apply aseptic techniques, isolation and culture methods, common disinfection and sterilization methods
2.3 Develop diagnostic strategies for the identification of unknown microbial infections
2.4 Identify the characteristics of pathogens within the same system
2.5 Design the research strategy for unknown pathogens according to the characteristics of known pathogens
3.1 FRICEEFRUEY R R R P R R K
3.2 YA ERE AR R R R R BTHR
3.3 L AU, St EEAEEARE Y 5 AR Z R R
3.4 F AR B MR SR A PR
3.5 iz AR B v AR A I 2 1) S R Mo T 22 1) 4 56 2R
3.6 SAEEEE 55 TARH 5T AR R e e P i v 14 T A
3.7 WRBE AP 2 AE IR R i UL A A& 3L )
3.1 Recall the significant contributions of eminent scientists to the advancement of medical microbiology
3.2 Tell the contributions of Chinese scientists to the development of medical microbiology
3.3 Employ a holistic approach and critical thinking to facilitate an understanding of the relationship between
microorganisms
3.4 Establish a comprehensive prevention and control strategy for microbial infections from the One Health
perspective
3.5 Understand the relationship between the development of a country and the control of infectious diseases
3.6 Provide a summary of the crucial role that medical professionals play in the control of infectious diseases
3.7 Identify and understand the common ethical issues that arise in the context of medical microbiology in
clinical practice
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Table 2 Pathogens corresponding to case-based learning cases

REiER Xof I it
System/Transmission route Pathogen
R ER PR BE BRI . LIRS AP BT . WA SRR | SR RAT IR . AR EE L SR R

Respiratory system

Sreptococcus pneumoniae, Haemophilus influenzae, Mycoplasma pneumoniae,

Mycobacterium tuberculosis, influenza virus, coronavirus

HILR S
Digestive system
rotavirus, hepatitis B virus

KIGRAW . EWE . WU DR BERRE . fRms . QR
Escherichia coli, Shigella, Salmonella, Helicobacter pylori, Clostridioides difficile,

LEAE S I 58 2% SR T L O RRR T . TR . K S ARG RE . AR RN 7

Nervous system
WA PR H 2 50

Urogenital system

RN
Hematologic system
BEIR B R 52
Mucocutaneous system
R
Arthropod-borne

Neisseria meningitidis, Clostridium tetani, Clostridium botulinum, poliovirus, rabies virus
WO 2% T MR AR EAA . VP IRAISR | RRIR AR L B ERTE

Neisseria gonorrhoeae, Treponema pallidum, Chlamydia trachomatis, Ureaplasma
urealyticum, Candida albicans

EB e, ABRPEOERTE . AKIE T Ak

EB virus, human immunodeficiency virus, human T-lymphotropic virus
SEOHAERE . AFLRREEE . KSR RIS N B

Saphylococcus aureus, human papillomavirus, varicella-zoster virus

CIWEREE . B . DUHRE A CET ek

Epidemic type B encephalitis virus, dengue virus, Hantavirus, Borrelia burgdorferi
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it
One Health

A

Z= 1 N 7 Contents of the case

B R
Avian influenza and One Health
SARS. COVID-19Yj 4= {dfE

‘ SARS, COVID-19 and One Health
2 TR A | o AR TR
Healthy ecosystems p - L Vlris e ealt
: N b At
: Arboviruses and One Health
h A G 15 4
| .n j - {%}%i}])\ Brucella and One Health
x ealthy humans e
et 4y i\ s 5 R
Healthy animals y <z Pestis and One Health
k‘ 4 KR #0157 5 4 fet e

1 £{#FR(One Health)IE S RIZR G AR

Integration of the One Health concept in the study cases.

Figure 1
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E. coli 0157 and One Health

ROHE, LEYN ) e S A Y e AT A
i R ERAE B R HR TH L R TR, BARM AN
HEXS R AR AR, JRA ML A SRR BOCR
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“YHZHTHeMREE G, Tl SicREgs G, Ak
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x3 EFNEDFREARAEZEME
Table 3 Reading materials of Medical Microbiology

LA NETIA R

Learning content

EMNE

Contents of material

XF I URFR H AR (1)
Corresponding learning
objectives (Table 1)

BE2E R R S s
The history of medical
microbiology

MR PR

Human microbiota

= e R

Nosocomial infection

PL LT A0
Application of antiserum
R4

Biosafety

A R i H
Application of antibiotics
<5 T (L A PR A
Saphylococcus aureus
Kip¥es W
Escherichia coli

ESINL|
Salmonella Typhi
A ] AR A
Helicobacter pylori

ARMEAAR B
Clostridioides difficile
5K BT T
Mycobacterium
tuberculosis

e 2 % B T
Pseudomonas aeruginosa
R HR TG T

Yersinia pestis

ST FERAA
Rickettsiae
VIR A JRL A
Chlamydia trachomatis

75 B 1Y) SR
Infection of viruses

I ON 2 S U

A review of major infectious diseases throughout history

AVEHEL R IE H T I 1] e )

Prof YU He: Dialectic on the problem of human normal flora
e s 7] 21 63t 4 B

Retrospective analysis of nosocomial infection cases
YT AR R

The great Christmas rescue

A ERAE W) R = F [ o5t

A review of global bioterrorism events

HRRMRKASE

History of the discovery of penicillin

B 00 A 4 BRI O R B SR

History of discovery of Saphylococcus aureus

R 1B T TR CAFIER Ff KR A 1)

Uncovering the double-faced gut microorganism

(a dialectical view of Escherichia coli)

13 € B OF 41 1117 T R IAIR)

Typhoid Mary (discovery of carriers)

U B PR DR CRBLL)

The Nobel Prize behind the stomach disorders (discovery history)
BT IRAT T 5 AR R B G 2R

Relationship between Helicobacter pylori and human health
FEW A

Fecal microbiota transplantation

P & LR 53 BOFF

Koch discovered Mycobacterium tuberculosis

A NI W TR R 57 BT 00 B S e

Spring fills the land: phage therapy for QIU Caikang infection
BRI AT | PR 42 AL Bl

Epidemiological history of plague, WU Liande’s prevention and
control of plague in the North-east China

BRI XS N7 T MR Y RIS

The story of WEI Xi’s research on rickettsiae

SR 7 C LR D IR A A

The envoy of light: TANG Feifan discovered Chlamydia
trachomatis

R AP BLAL S B A T

Epidemics of emerging and re-emerging infectious diseases

1.6,3.1,3.2

1.4,32,33

1.2,2.2,3.6

1.2,15,1.6

1.2,3.4,3.5,3.7

1.2,2.1,3.1,3.3

1.2,1.5,1.6,3.6

1.2,15,1.6,2.3,3.1,3.6

1.2,1.4,15,2.4,33

1.1,1.2,1.5,1.6,2.1, 2.3,
3.1
2.5,33,3.7

1.2,1.4,15,2.1,2.5,3.3,
3.7
1.2,1.5,1.6,2.2,3.1

1.2,15,2.1,2.4,3.1,3.2,
3.3,3.6,3.7
1.2,1.6,2.1,3.1,3.2,3.4,
3.5,3.6

1.2,1.4,1.5,2.1,3.2,3.4,
3.5,3.6
1.1,1.2,1.3,1.5,2.1,2.3,
3.2,3.6,3.7

1.2,1.4,1.5,2.4,3.3,3.4,
3.5
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(B4 3)

LA NETIA R

Learning content

EZILES

Contents of material

XF I URER H AR (R 1)
Corresponding learning
objectives (Table 1)

T 7 TR U ST 1.2,1.4,1.5,1.6,2.4,3.4,
Influenza virus A hundred demons: the history of the flu epidemic 3.5,3.6
RN RS2 SARS. MERS #l COVID-19 [y Bjj#; 1.2,1.4,1.5,1.6,2.4,2.5,
Coronavirus The prevention and control of SARS, MERS and COVID-19 34,35 3.6
IR R B BIKPEE B AW RALAT A5 5 A 1.2,1.4,3.2,3.5,3.6
Poliovirus The history of the invention of polio vaccine, sugar pill grandfather
GU Fangzhou
LI e [ 2 ¥ 75 47 1) B R B 12,1.4,1.5,1.6,2.4,3.2,
Hepatitis B virus A major achievement of hepatitis B prevention and control in China 3.5, 3.6
N S B B 7 HIV {1 B2 U 12,1.4,1.6,2.1,2.3, 3.1,
Human immunodeficiency HIV prevention and control achievements 34,35,3.6,3.7
virus
B B TOF AR RUE: o EREBEST A 1.2,1.6,3.4,3.5,3.6
Ebola virus The Chinese medical team for Africa
NFLI KR SOPRE A R HPY 2 12,14,33
Human papillomavirus The great talent helps the people: ZHOU Jian invented HPV vaccine
FH M APy ik FRATRER: FLEE /N SR 1.1,1.3,1.4,2.3,3.2
Biological features of GUO Keda loop: small culture of fungi
fungi
HeF e LR FAA I PU 45 AR
The ‘four combinations’ model based on ‘dominant and hidden double subjects’
iJH)Z‘[‘I—‘JL/l”: ® @\66%6 P Jj‘_{]ll“ﬂ‘ﬁﬂ{{"-
Lecture+discussion @o - Basics+cutting-edge
- %’\@,ﬂiﬁ;{- _
TR RE G/ Dgondouble RTHHIGE FRE S
Enhance the ability to g\‘ & Enhance the ability to
summarise knowledge & apply knowledge
o fb F 40 e it B ST 2
Strengthen systems Strengthen dialectical
thinking thinking
e R L+AT
Professions+stories Online+offline
H T T R FETH AR R
Increase awareness of Enhance the efficiency of
prevention knowledge absorption
SRAL TS Y S A2 ] B[R] 2 1]
Strengthen responsibility Extended learning time
and space
2 “MEE"HFIRR
Figure 2 “Four combinations” teaching model.
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Pt E, 51k ETRE . BRHe AR
%o MBI AL L, ) 3 A T 00 I Al
RGUEARFE e R 3 DN a . BT TR s 1T
o, BRI EEHE R 5 R ARIGAR T [F]
2EREALIEAT F2 R 4

CBL ¢ 2] i WHE R 0 N B B,
BIR [AEIEBE , 5127 A 30 0 T IR i DRI DK [
W, At XHE YL SR ) 4 f
G PEAT [T 2 3T, [) AP FOL A 095 SR A e
FREW, I REAETHE BRI IR
42 BUWS5BHELEES: MEWRNFEFR
HI5, BUFEERFRMFEIRAMTEES

WRATH e 1) 12 28 M1 2 0T PR IR T Jre R AR
BT, ELURATEAE A EREWE . R
i R RS B RSy, IR PR R R
AP S 0 FAR R G S, Bl DABRS R
AR . A RIS 8, R AE e 2 3%
M, Bl SRR, HEASPSR4ER

2 b~

KF5Y

Bigi . BB NA. Bl TFHRHEWEGES R
%, HEFBEIRAHXT N
43 HEMERIAHESEE: MBIEHFED)
FLE, BEFEEUFHA

BN AR AT A Z R N ES, Rz
PHE RS TR S5 2= T Rk 2 AR Bt
DR, sl A T RMIMEET . XA AR
RERI2EAE T 2R S, 182 SOk T i e
AR 2 B R R, BT RS, B
ST LB WL FEIH S A w g, Hiee
AT IR A RMIT R S R BRI S,
44 ZLE5%THEZES: REEmIELES
TTES], BRAFINE

M PRET- IR PR 3 AN, Rt
FIROC L o, itk B -5 Y-
& FIRE-LLT L4 N R, g e
TR, ARG I ) RS AR T T i
T T HARCR W5 | T AR 2 (] 3).

& ERR 2T KRR

Online prep Offline participation

Reflections on pre-set questions
B HENS
Medical Microbiology

------------

LT 2 R 510t
Offline participation in flipped
classes and discussions

b BRIy ST
Online preview videos and
questions

B3 ZLE&TREAXAFRANTR

Virtual simulation training

Online exploration Offline practice

achievements exhibition

3 A
2R STk s SR 2R
Offline literature guidance and
scientific research training

2 - H B 5B
Online interaction and
virtual simulation

Figure 3 The practice of a blended online and offline teaching model.
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BEENEIAR, WHORRIER: . DGRBS 2%
Ll AR <14 ]I AT 14 (Helicobacter pylori)”
Hep T B AT UL (B 4). BRAT, BTETE
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Figure 4 Teaching activities of Helicobacter pylori.
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Table 4 Medical microbiology course evaluation system

SE L X NI H BEINEREEES 2 WA AR
Form of completion  Subject Assessment ratio/result Assessment indicator
% 2 E A 10% A A SE I
Online Online video Fully completed or not
AR 5% Z: 5B, TR ) R
Online interactions Number of participations, accuracy of
questions answered
2k I B g 5% NRTES
Online tests Correctness rate
& 2T LI 10% R ES
Offline Offline unit review Correctness rate
2N LR R 25% JERMER | EARNE L RRRCR L GAE
Offline presentation (BTN 15%+F4 I VAR RE ST
PR 10%) Presentation preparation, presentation
(Teacher evaluation 15%+ content, presentation effect, co-operation
student evaluation 10%)  and communication, adaptability, etc.
WA K 25% IR ES
Final test Correctness rate
¥ R (AR 15% B, WAL, FARME, B
Expand Post-class hisiis
assignments/reflection Variety of forms, abundant content,
questions academic discipline, scientific thinking
¥R bl i3 5% Pl B RO R SR ou R
Extended reading Science ethics and professionalism
elements
gl TR A U TR BETT b 5Lt
Extra Microlesson design Certificate Design and practice of microlesson
SRRk He ok HoF X R R R R

Self-assessment questionnaire

Teaching improvement

The impact of teaching on students’
attitude
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Table 5 Analysis of the performance of the reformed

classes from 2018 to 2020

Item 2018 % 2019 %% 2020 4%
Grade of Grade of Grade of
2018 2019 2020

=LY 30 30 30

Number

R 96.26 91.33 96.49

The highest score

AR 70.01 72.00 80.64

The lowest score

FEg 83.76 84.10 88.22

Average score

T 2 6.14 5.18 4.58

Standard deviation

H A 9.26

H value

P {H 0.010

P value

®6 BMEMSHTHHAREZRMGLLBI(XLSD, 7)
Table 6 Comparison of final assessment results
between reformed and parallel classes (X+£SD,
score)

b7 4 BN gt tfi  PfH

Class Reform Traditional tvalue P value
class (n=30) class (n=31)

19.95+£2.00 20.66+2.22 0.77  0.450

Al B
Type Al
questions

A2 R
Type A2
questions

7 Rt
Short answer

26.34+2.40 24.91+2.58 2.86 0.008

12.76£0.73 11.79+2.48 1.64 0.115

questions

e
Case study
questions

B 83.83+4.54 77.35+5.54 4.54
Totals

24.78+0.43 19.98+4.45 6.12  1.140x10°°

1.000x10°°
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Figure 5 Student presentations and post-lesson assignments.
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Figure 6 Student post-lesson questionnaires and feedback.
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