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Exploration and practice of teaching reform of Medical Microbiology
Experiment under the background of new medicine

WANG Yanfeng?, ZHAO Guoxing”, LIU Yanhua, LU Lingling, PENG Xi, LIU Yin"

School of Medicine, Nankai University, Tianjin 300071, China

Abstract: The core of new medicine is the training of compound medical talents, and the
development of professional core curriculums provides all-round support for talent training.
Medical Microbiology Experiment is a professional core course for clinical medicine and
optometry medicine, playing an irreplaceable role in cultivating students’ consciousness of
innovation, practical ability, and high-order thinking. Under the current teaching paradigm,
students have difficulty in maintaining self-learning, weak interdisciplinary and translational
application ability, lack of innovative thinking in scientific research, and poor internalization of
curriculum ideology and politics, and teachers lack comprehensive consideration in the
assessment and evaluation of students. In view of the problems above and under the background
of new medicine, the teaching team in our university focuses on the development of students for
years and establishes a “five-in-one” teaching system for Medical Microbiology Experiment
from reconstructing multi-level teaching contents with characteristics of new medicine,
integrating outcome-based education (OBE) into the ideological and political system, reforming
the blended teaching mode, creating a new paradigm of collaborative teaching and research in
and after the class, and building a “diversity+challenge” teaching evaluation system. This
teaching system is suitable for training professional, innovative, and composite top-notch
medical talents. The results show that the teaching reform plays a positive role in consolidating
medical students’ professional knowledge and skills, stimulating their learning enthusiasm and
creativity, training students to use artificial intelligence to solve medical problems, and
improving medical humanistic spirit and professionalism. It helps to realize the goal of training
compound medical talents under the background of new medicine and provides a paradigm and
experience for the reform of experimental courses in medical colleges.

Keywords: Medical Microbiology; new medicine; curriculum development; medical talents;
teaching practice
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il VUK, LI A i A g b,
W HAB R O 2 2RI A N . BA
SR ) SR R AR R B R L HOpTR A R

Foefis L TR AN PR B AHTE L
Fy R 22 U Al + PR R 25 A IR &R T T A
SR AR AR R A NA R R T — A5
B R (B 1), BOARF SR ERHE B R 1 =
S PR B A S R A S B U 22

1 RERRESRRZIE

23U RAWNE CZ O 2 E il IN E2 & T2 N
AR EE, RLag o v e s, B BE A il
Y SRR MO B IR E L Ber R
L HURINLSEHE . BUATE AL IR
Bz . R G B dh— TR AR
1.1 REHFERAM Q013 F280)

2013 4 Z Fir F 2 LA R ol SR H
Z PRSI, SR MKEEEUM YRR | RS

L

p=ay

i B BT R R B 2 IR N
@ Reconstructing multi-level teaching content with new
medical characteristics

FAEY LA, i A ISk

AT TR A R A RIS

B A TR > (I 23 BRIl B2l

RO TESER . RS AR

BT BN AR Y SRR A S 5 WA LA A S DR R g AR
Attach great importance to biosafety education, break the time and space
limitations of learning through virtual simulation experiments; restructure the
knowledge system through interdisciplinary integration; set up 4 levels of
experimental projects: verification experiments, comprehensive experiments,
open experiments, and innovative and entrepreneurial exploratory experiments;
after class, provide rich practical elective courses and advanced courses

Pl AR S BRR B f 1
M;; Integrate into the OBE experimental

curriculum ideological and @

political system

PR AR
Innovative blended teaching model
FERIE FRIRLAYATED T, A HEEET I DRSS 1
[MIREIRFE M HESER &, 2R 2R R EhE, AL

IETOBEHY A B S-S S0t A% - 292 WiPRES S, THRAser, BANAMES A RS
-SSR T TR BOR - RECEHT o
[ENRE A pRIRess eI 3 The mixed experimental teaching is constructed
Forming a closed-loop ideological and political SEERAE R based on clinical case problem exploration with
education system based on OBE 7o A R the help of the LLM

=] %Jﬁlﬁi

Strong scientific foundation

FTRER A SN MR 7 A
Create a new paradigm of collaborative
teaching and research in and out of class

T PRS- RS2 A BT I 2R B
i A B, SRR AR . Z25F
SR R I AR RE T

Create a new teaching and research collaborative
education paradigm of “open experiment in class+
innovative training of college students after class”

Strong practical

B1 EFMEYEAN—AF"IREFEER
Figure 1

High comprehensive quality

P2 TEAbAPR R T AR R

Build a “diversity+challenge”

evaluation system

e SRl L e S )1 7 i A T
il VPO NI e m B GBI, AT
FRERTR . PR BRI N, 3
PR

The evaluation model of “diagnostic+procedural+finality+
extra” is adopted; Additional content is added to assess
students’ advanced innovative thinking, artificial intelligence
literacy, interdisciplinary integration and scientific research
potential to improve the degree of challenge

ability

5

“Five-in-one” experimental teaching system of medical microbiology.
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Table 1 Medical Microbiology Experiment curriculum system

MR i RSt i BB R

Knowledge Class hour  Ability training Value shaping New medicine feature

imparting

S E LA 2 BRRIFEDZ S BETl T EE Kk PR E e =R R = A5 R R R
| o TWELAER R, FERFHESIBIS virtual reality,
Laboratory Develop good Professional VR)E ARSI [R] 19 4 W 22 4 s RN, X 15
biosafety training biosafety awareness responsibility and JLHEA T A= ) AR5

MAYIIESR: 2
fiEREE

Observation of
morphological
characteristics of

microorganisms

RS S 2
£l SRR NB] S ES
Bacterial culture

and factors

affecting bacterial
growth

il 4
The virulence of
bacteria

%l lﬂ ifie
Explore, analyze and
solve medical

problems

FIH AL fif sz
S fa]

Using Al to solve
practical problems in

medicine

AIEM, FER
I, HEWE AR,
HIHYEERES
Self-management,
information literacy,
biosecurity awareness
bacteria identification
ability

laboratory safety

awareness

SR FLA SRS
JE B AR B )
B

Rigorous and
truth-seeking
experimental attitude
and love to explore
scientific problems

iz FHARUEMEY)
SRR HTRE
G

Apply the principle

of dialectical
materialism to analyze

scientific phenomena

toTHER. 3
72 S AR
Social responsibility,
participation in public
health protection

Carry out “virtual simulation experiment on
structure and function of biosafety level 111
laboratory”, and use VR to simulate different
biosafety scenarios and countermeasures for
biosafety training
TT I G5AZ I BT IR TR Y (0 K P07 LK
5, A ARG, A3
TP IREAS, R R PR FHE
P AR
Carry out the “irtual simulation experiment of
acid-fast staining of Mycobacterium
tuberculosis”, and use Al to automatically
identify and classify microbial samples, helping
students quickly and accurately identify
pathogenic microorganisms
T Je e 55 i T B A R UL 07 B 5236
SIS E A TR RERE SR BOR, TRl
BLERE S B T AN S5 26 1F T B Y
AR, Fars R A A KR G BE I R
Carry out the “virtual simulation experiment
for culture detection of important pathogens”,
guide students to understand the intelligent
culture technology of microorganisms, analyze
the growth patterns of microorganisms under
different experimental conditions through
machine learning algorithms, and reveal the
key factors affecting microbial growth
TR Tl 5 B 1R T A 25 7 L <
P SR T 7 P o A T 12 4 N 2
FE L FLSERs o A PR B B2 U 20
BT IRHIE, A S JEAR RS AT
N BUNUESE SR il 5 S
Carry out virtual simulation experiments based
on the contents of “virulence test of
Streptococcus pneumoniae capsule” and
“virulence test of hyaluronidase of hemolytic
Streptococcus”, and use big data to help
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Knowledge Class hour  Ability training Value shaping New medicine feature
imparting
students identify virulence characteristics of
bacteria, automatically classify different types
of bacteria, and provide more visual results
display and interpretation
BRI 4 FRRERF, AWLse W R, b PUREa5 G200 #F Jr i%:(PBL+CBL)JF
Virological MR, AR, EEFEL. FEEN  RETREYNRE TR S e i H
experiments R HUBS AT e A Sl I B BRI T i
T2, s AT, Establish lofty ideals 3222 | WiliZkitie; 5194 R FHHLAR )
BB R A% IR Y and strengthen PRI B R AN R 2 T AL ARG oL, 1E
HFFE A WS patriotism, feelings of — fTHEATIRA BT, T B 4 o s
Information literacy, family and country and The “influenza virus isolation, culture and
biosafety awareness, political identity identification virtual simulation experiment”
critical thinking, was carried out based on the PBL+CBL, and
autonomous learning the large language model was used to assist the
by human-machine self-learning and teacher-student discussion in
collaboration, the case learning; Guide students to use
establishing research machine learning to simulate the spread of the
strategies for unknown influenza virus under different conditions,
pathogens by Al make epidemiological data prediction, and
formulate prevention and control strategies
FLR 500 4 KB Hr . R S m T EOR IR A AR 2 A A 2 T BRI
Mycological BURRES), & TE BUHRE A AL R TR FERORE, fAn: DNA FHORTERE )
experiment Al FREUCFIH 3 %l Enhance rigorous and W, 5 Bi2# A TR A BILAR FL R AH G AR

[pER7buice I
R

Microbial genetics
and genomics

IR

Ability to find, analyze
and solve problems,
acquiring and updating
professional knowledge
through Al

FRFEF. WEMT
Information literacy,

exploration ability

truth-seeking scientific
research and innovation
spirit and professional
quality

L I P AL
B, FEEAEIR L
ERR =W, B8N
Fetimis L m A 4k
i3z BLIRN

Through the evolution
trend of pathogenic
microorganisms,
students are assisted to
form a correct three
views and have a
pattern of human

destiny community

Using Al to recommend personalized learning
resources and supplementary materials to
students, such as the application of DNA
barcode technology in fungi, to help students
deeply understand fungi-related knowledge

TN i 5 N TR RE, S ] ALSS
B BT e R B DR 2 80, RO AR S T
MTaRe, FEEOtEEAER, WEIFERA
PURCE BRI s T 8 7 5
A=W B 2o b

Learn about gene editing and artificial
intelligence, use Al to assist analysis of
microbial genomic data, identify variation,
predict function, and provide genomic
annotation to help students deeply understand
the genetic characteristics of microorganisms;
Additionally, perform bioinformatics analyses
on the dengue virus genome

(1548)
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Knowledge Class hour  Ability training Value shaping New medicine feature

imparting

G 4 AR A REARARREOC 458 PBL JFRERGMESCIR I RAE A I

Comprehensive PERRYE, BEROEES R, WAL EXTRE AR AT FOSRE , dl ad AR SRR R

experiment EilINEY MITTO BT L BRI R S AR

TS5 6

Open experiment

AR EMERRYE TR
M Optional
Exploratory experiment

experiments on
innovation and
entrepreneurship

Biosafety awareness
Critical thinking,
doctor-patient
communication and
teamwork

BHF IR R ZE R
Scientific research
innovation and
exploration ability

BRI K 2 Ak
ety

Scientific research
innovation and
transformation
application

Let students understand
the relationship
between doctors and
patients, and establish
the professional ethics
of students responsible
for patients

T PR SRR 5 1
ARG 5 A SR R
FAt 2 se e, AT
Fha B SO EM
Enhance the sense of
humanistic care and
social responsibility by
serving the people

KA S RERE e

Carry out the comprehensive experiment
“virtual simulation experiment of pathogenic
microorganism detection in clinical samples”
combined with PBL and the large language
model

IR AR R TR
5L MR E R S 2 BRSO T
FHIFIZ:

Guide students to integrate multi-disciplinary

knowledge into scientific research training

AT ) A T T R BRAMBE— P B Bl BT i H

B JBSR AR FIVE SN T FE S B Bt H

Transform knowledge
and skills into wisdom
and pursue balance and
total health

AT A S 56 55 H

The experimental programs for students who
are interested in further exploring scientific
research projects outside of class and ready to
participate in innovation and entrepreneurship
projects

[7] 3 L DAS [v] 4 B a0 47 5 36 iR A JEL B 38 2 30
RILEA ;I RS 2R RO St 2 17
il o RS, R R RIS AT I TR S BT
(RN
34 EFREATERHEFRR

Ry 3 W R 5 N TR AR R = L
BRI BAAE I $UL05 B S 00 2 T
H i A LLTa) i 2h 4 <22 4] (PBL+CBL)# %
Tk, TECVRAT-ER TP -5 B Bk B = 45 T
HRE| M, AR ARIE SR,

SEF R AR T i L 4 R R T4
PP U

a, FERGIR RS &, TIRESS,
AL A RI(E 3), DL9iae S

FRTT R R T TR B A
3.4.1 RAENER

27 A A A G v W ORI B
S T 5 | U 56 IS B AT 55, 20U 2 FR PR
WRATIET BRI A 1 BBl IR 24114
KRG M, Flan. (1) I ERE L
P A WP 7 I W AR 4 A TR L 7 (B SRR R
He); (2) EATIZBEIRRERI, W] RAgE B
PRAS, SR 45 B9 S5 43 B W R v 5 A R L 2
(FLIEE AR (3) PR A P& 5L =
DR 5y, ARSI E A
TR B SEARBR A WL (PLE T A HR); (4)
DUELBCER M B B el R w2 1 A, i N
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Figure 2 Results-oriented ideological and political system of experimental classroom.

I 0] Before class PP In class 5 After class

%3] F

Learning
objective

Consolidation and integration Internalization and application Summary and improvement

~
[ AL REDLIA S5 545 ] [ AR AL S ] [ AR e A 1T

R FE SIS e e

Report the results of pre-class

case discussion

AN T ERAST TS BT
Group in-depth analysis,
discussion and evaluation
TEHNE T T A PO A S a4
Practice under the guidance of
teachers

[
]
]
|
1
I
1
1
|
1
1
1
1
|
1
1
|
1
I
1
1
|
]
i
1
YERR ke ~ s Lk
E’J i, PR Y-Sk :
]
|
1
|
1
1
|
]
]
1
1
|
1
I
1
1
1
1
]
|
]
1
1
]

(TSR, ORI
Watch the experimental micro-lesson
and complete the self-test
SO EL BT 4
Complete the virtual simulation
experiment task
EA e 111 T Rl = 1A P )

Case analysis, discussion and

i
| 1
I 1
I
[ 1
! 1
! 1
[ 1
| |
| |
[ 1
| |
! 1
[ I
| 1
| 1
! 1
| 1
1 1
| 1
| I
! 1
: 1
I

e : : A
intelligent reflection online |
) A F :
| 1
I 1
I
! I
[ 1
| 1
| 1
! |
| 1
| 1
! |
| 1
! 1
| |
I 1
I
! 1
[ |
| 1
| 1
! |
| 1
| I
! |
| 1

Vg, TR )

Intelligent expansion, open
experiment

FHIFNER . ZMTETE R 557 >
Research training, participation in
competitions and service learning

J

I

I

1

I

I

]

I

I

I

I

I

I

I

I

I

I

T i
I
]
I
I
I
I
I A &5, W)
I
|
I
I
I
1
]
I
I
]
I
I
1
I
I
I
I
I
I
]
I
I
]
I

Student
activity

Expansion and Guidance and

Discuss and Enlighten and 3 : :
mnovation evaluation

practice correct
s . BRETEAG
Intelligent assessment
G EREIRTE . PEETZR A HTES R
Guide intelligent inquiry, dialectical
case analysis results
155 AlESRERE
Guide experimental operation

fi3) . it 1 NS

Preview and discuss !+ Guide and answer

RATHRTAL %

Post pre-class assignments
IR Mgl o
Guide open thinking, value leading
TELRAERE  “EhE o b . DA Sk
Answer questions online, study
situation analysis, adjust strategy

AR, e

Guide development, solve doubts
i RRIRE T, HITERE
Guide research papers and
organize competitions

HUEVHY L ORI

Teaching evaluation and reflection

O3

Teacher
support

LLMAie HERITH Ak B g B A A 1
LLM assists students in information LLM promotes the internalization of LLM assists students in project
processing and understanding knowledge and higher order thinking development

LLME 5 5 1 292 e LLM Bl 05 H 47

3 BEIRAASLEHFER
Figure 3 The blended teaching model innovation.
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Table 2 The detailed rules for the civic and political evaluation of Medical Microbiology experiment

VKT e VA 17 VEA F 4R
Evaluation type  Evaluation method Evaluation content Evaluation objective
LW & EVAMRSUCTE  ERASHI A M . UE S ORI . AR, A T A 5]
Diagnostic ZOWIEA HE A7 FLSE B 1) 58 AU O Miﬁﬁ%%% BN (REEIR . BHIIIAE
evaluation Online platform score &4 . SRR M) 825 F1 Rt iE AT 45 B 1Eor 45 B iR . Rk 3341/
(20%) record+teacher Experimental theoretical knowledge self-test, Self-management, independent
evaluation watch experimental micro-class video and learning and lifelong learning
virtual simulation experiment completion, ability, information literacy, case
students on the relevant clinical cases, summary and logical reasoning,
ideological and political cases of thinking and professional responsibility
feedback for comprehensive score
A FEPEPE A F PF+2 8] B3P+ PRERIN(10%): MWERE B, AW Eal; FiRER ., BEERE, EYL
Process AT ORI R . SRS ERE AR RIGEHE A EX
evaluation Self-assessment+ EOBEN S P E I BT R AR RE
(50%) inter-group Classroom performance(10%): Class Knowledge mastery, standardized
evaluation+teacher attendance, biosafety protection, virtual operation, biosafety awareness,
evaluation experiment process fluency, physical using Marxist philosophical
experiment operation specification principles to analyze scientific
phenomena
HIFHH B EIPN GIEICHRQ20%): S8 2 E/NETE . BN S 5858 . FIBNEME | itRrE
AP PIME L ICHRR R S5y TR T E b e RUE . AHLERE] BE5 15 B i
Self-evaluation+ Cooperation report (20%): Students’ group iRl ERIR . =R E IO
inter-group discussion, teamwork, presentation and other & fE{& 3%
evaluation+ aspects Independent thinking, teamwork,
intra-group critical thinking, man-machine
evaluation+ collaboration, integrated
teacher evaluation information ability, doctor-patient
communication and professional
ethics
HNEIFAER LI+ QIR Q20%): TaBRIPRERE BRI a e, Smr R
HOMPEANY i BRESEE . MgEeeod L IR LT Bt IF R BBTEYE . B AL
Intra-group mutual ESVECIE N E S &2 -2 ) SRR DR 2 R A RE T . e
evaluation+ Innovative practice (20%): Focus on open T
inter-group mutual experiment design, popular science practice, =~ Comprehensive interdisciplinary
evaluation+ service learning, clinical internship, vision, experimental program
teacher evaluation instrument and equipment research and design and development,
development innovative thinking, the ability of
use Al analysis to solve medical
problems, social responsibility
LIV A P HONPEY SRR RE S & . ST H A B RS ZRE MR BEJI MM ER T
Terminal Inter-group "y Knowledge, ability and value
evaluation evaluation+teacher Experimental operation skills, experimental enhancement
(30%) evaluation projects and paper writing
Wi i 23 HOmPEHr FEEX S ML RSP R ITH S BRI . 22 5 SR

Extra point

Teacher evaluation

BEAFRUBE . ATAT IR B B2 RO PRAR, m gy
ANt 553

It mainly evaluates the innovation, feasibility
and scientificity of students’ performance in
competitions and scientific research and
innovation projects, and the extra points shall

not exceed 5 points

& BRI 1

Advanced innovative thinking,
interdisciplinary integration and
scientific research potential
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Figure 4 Analysis and comparison of students’ academic performance based on curriculum reform.
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