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National first-class course construction and application for
Modular Microbiology Experiments

DAI Yijun, HE Wei, LIU Zhonghua, JIA Yong, YUAN Sheng, DAI Chuanchao”

College of Life Sciences, Nanjing Normal University, Nanjing 210023, Jiangsu, China

Abstract: The course of Modular Microbiology Experiments of our university is among the first batch
of national online first-class courses. Outstanding teaching team, excellent offline courses, innovative
teaching method, and ideological and political education are the four core elements of first-class
curriculum construction. To be specific, firstly, we held teaching seminars, prepared lessons, set up a
WeChat group for communication, applied for teaching reform projects, wrote papers on the reform,
compiled teaching materials, and participated in teaching competitions. In doing so, we established a
teaching team with high teaching level, strong desire for teaching reform, and good division of labor and
cooperation. Secondly, the offline curriculum system was built according to the first-class course
standard. We tailored the course into a comprehensive and research-based experimental course in
modular form. As a result, the curriculum was characterized by modular content, inquiry-based learning,
and comprehensive experimental technologies. Thirdly, we strengthened the ideological and political
education by integrating patriotism, scientist spirit, sense of adherence to academic norms, and social
responsibility consciousness. Fourthly, in classroom teaching, we used case teaching method,
inquiry-based teaching method, and competition instead of practice to help students to master

experimental technologies, improve analytical ability, and develop scientific literacy.

Keywords: first-class course; Microbiology Experiment; ideological and political courses; case teaching
method
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Table 1 The main content of Microbiology Experiment course combining online and offline

)RR TR NE JA
Learning module Main learning contents Weeks
BRI REIG R TRk b)) Bl 1) BEEL, BB 2) 1

COVID-19 pneumonia (online)

ABREIBUEY (R )

Fun with microorganism (online)

RHe— PRI Z A e
(R EMIZLT)

Module 1: Investigation of the
environmental microbial diversity

(online and offline)

FHE SO S RS2 10 1850
FEAER) 2 R (2 )
Instructions of writing scientific
papers and module experiment
papers (online)

ARG Y A T TR R ) 3
FFR oAl . R 4 e
7 (& ERLT)

Module 2: Amylase producing
strains’ screening, identification,
breeding and their breeding
condition optimization (online
and offline)

B = K BT AR YRG5 (2 T
HMLT)

Module 3: The microbiological
testing of water (online and offline)

Topic 1: 1) Doctors are healers with benevolent hearts. Salute to the pioneers in

the fight against COVID-19 epidemic. 2) COVID-19 vaccine

TR AR BE R URA TR AR 1] N2 R Y e

Topic 2: COVID-19 pandemic is an alarm bell sounded by nature to mankind
1) HEBH BRS TR

1) Smart slime molds;

2) ARSI ARAE S RE

2) Art of microbial petri dish

SLHG— MNERUEYIRCREE . ArE . BRI

Experiment 1 The collection, isolation, culture and observation of environmental

microorganisms

SEHe = ANl WSS R T B H B S A T AR T AR S

Experiment 2 Comparison of the plate colonies and the observation and
identification of bacterial diversity

SR = AR 5 B 1Y U AR IR LS AN R 20 A Y /N = AL
Experiment 3 The observation of actinomycetes and fungi by microscope and
the measurement of yeast cell size and counting

SEH Y KA R IBAT RS L Al B IR S g

Experiment 4 The isolation, purification, incubation and observation of
Escherichia coli phage in water

1) BHEOESCRIMEE, 7 JE R R LA S A S5 5

1) Concept, classification, characteristics and basic structure of scientific papers;
2) AR SO M B AT B BRAE SR A AE ¥ 1] 553 M

2) Main points of scientific paper writing and the analysis of problems existing
in module papers

SRy — B R B IC ] K

Experiment 1 The preparation of the culture media and its sterilization

SCY U T R A 20 1 AR AN B

Experiment 2 The isolation, purification and screening of the amylase-producing

bacteria

SCHG = AN LB SR AR M T A TR A A L Tl A

Experiment 3 The effect of incubating conditions on cell growth and amylase
activity of the amylase-producing bacterium

SO VY 7 E R AN T 1 43 s A e

Experiment 4 The taxonomic identification of the amylase-producing bacterium

SEEG L 7 E R BN T (4 5 SN AR B D

Experiment 5 The strain improvement of the amylase-producing bacterium by
ultraviolet mutagenesis

SEHG— 7K HR RV BN R A DA TR R ARG DU ()

Experiment 1 The determination of bacterial count and coliform in water (I)

S BRI BRI ) B 22 K 50

Experiment 2 The determination of coliform in water (II) and its serological test

10

11

12

13
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Table 2 The ideological and political education in Modular Microbiology Experiment

e
L=
Subject

URFE B 2

Content

IR IR R BOT R
Ideological and political
elements embodied in the
curriculum

COVID-19 & /il
COVID-19 pneumonia (online)

AR G T A Y

Fun with microorganism (online)

AR IR L2 AR K
Microbial petri dish art
competition (online)

FHGE B LR

Special topic in writing scientific

papers (online)

B = RS A P K

Experimental module 3:

Microbiological examination of

water (online and offline)

A b W W NN

N N = =

DIV R ERE . ABRFHER AR R b L5
SCARIVE RS . PRI AE A BRI AR

Selection of creation themes: portraits of the great
scientists, works reflecting traditional Chinese culture,
works reflecting life consciousness

L BHEOSSCMRES . BHEOS SO SRR L B SC
1. The concept, classification, characteristics and basic

2. SRRSO M B BB SO A7 A8 1 )23 A

2. Essentials of scientific paper writing and the analysis of

PR R . SRS ARAL R, R
JUEUDIRAR A, B3 B2 0 S A 1 5 TR 18

. Introducing stories of the pioneers in the fight against
epidemic: Wu Liande against the plague in northeast
China, Tang Feifan and Chlamydia trachomatis, Wu
Youxing, a physician in Ming Dynasty, and his work

“Wen Yi Lun (Plague Theory)”

- AR TR L e AR B R
. Correct prevention of COVID-19 pneumonia
R
. Fight the epidemic by science and technology: vaccines
- BTSRRI B S R AR ) )

. COVID-19 pandemic is an alarm bell sounded by

nature to mankind

- BEWTHORS T

Smart slime molds

PR B IR LA el B

. Appreciation of microbial petri dish art works

R A L1

structure of scientific papers

problems existing in module papers

Fiz B ] GROM DA T 19 25 BRI 3 AR T Jre K Ak v iy T 7

TR R Mo TR RRE AG 6

The determination of bacterial count and coliform in
water by according to the procedures of national standards

FoA 8 B Z2 WORS 1 AR5
K

Scientists’ dedication and
creativity

VISP 1

National pride

Rl A pf

Scientific spirits
HaTHEREIR

Sense of social responsibility

B2 2

Cultivate students’ interest in
learning

Br QR o

Bring up students’ innovation
FEEW, HETER,
b = L F5 1 42 Sk
Patriotism, social
responsibility, traditional
Chinese culture
FRRER I

Cultivating scientific Literacy
TSP FARFIE B R

The sense of adherence to
academic norms

WS bR EAL BN
Establish standardization
awareness

TE“RHEE SCE AL b GRS 8 SO

FAR, A ARG SR REAS G5 1 AL

s Bah A A ARSI S A Pl ik A
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Figure 1

The results of plate-streaking inoculation performed by undergraduate students. A: The successful

operation that single colonies were grown on the streaked plate; B: The unsuccessful operation that the drawn
lines were too short to achieve the adequate dilution for growing single colonies on plate; C: The unsuccessful
operation that the streaking force was too strong to scratch the medium; D: The unsuccessful operation that the
grown bacteria were blended by the condensation water on the agar plate to form with lawn, not single colonies;
E: The unsuccessful operation that the second streaked lines were not passed through the first streaked line; F:
The unsuccessful operation that too many bacteria were selected that cannot achieve the dilution for growing

single colonies.
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