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Abstract: Subject competitions have become a meaningful way to cultivate the innovative
thinking, operational ability, and teamwork spirit among college students. Our team members
have discovered the necessity for improving the innovative thinking and independent research
ability of undergraduates when guiding the research practice and subject competitions. By
reforming the course content of microbiology and introducing subject competitions, we aim to
improve students’ innovative thinking, operational skills, and collaborative spirit, thereby
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promoting the competition through learning and the competition for learning. We have achieved
specific results in cultivating students’ comprehensive abilities, providing references for
fostering top-notch talents with innovative thinking in agricultural microbiology.

Keywords: subject competitions; Agricultural Microbiology; teaching reform; talent training
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Specific reform content of Microbiology curriculum

His  E/SLE
No.  Chapter/Experiment

TR N
Main adjustments

1 BHE MAEMNESR
Chapter 5 Microbial nutrition

2 NE AW R
Chapter 6 Microbial metabolism

3 HLE BUEWIER SRR

Chapter 7 Microbial growth and environmental conditions

4 FNE EYE AL ST AT A

Chapter 8 Microbial genetics and mutation breeding
5 Bt TE TR R H]

Chapter 12 Application of microorganisms

in agriculture

Bl T A 12 ML A4 deo 1k R

The latest progress in membrane transport mechanisms has
been added

BTG TR ST A A R AR Y 2R

Added diversity of microbial metabolic pathways under
different conditions

B TR SR RN . P S AR

Added the application of temperature sensitive strains,
antioxidant and human health

BTHE T CRISPR/Cas JE K 4 i A

Added CRISPR/Cas gene editing technology

Bl T PGPR SHAMIPTHfE AL | UM REIR . AW I
SRR . R ROR

Added PGPR and plant stress resistance and growth
promotion, microbial energy, biological nitrogen fixation
and carbon reduction, and metaomics technologies

(k)
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Bk 1)

B/
Chapter/Experiment

TR

Main adjustments

10

11

12

12

14

15

16

17

19

20

21

22

SEEe S U DL IR 1 i A

Experiment 16 Preparation of several common culture
media

SLEe = — MR L EBUEY)

Experiment 31 Separation of soil microorganisms by
dilution method

St AR KT KT

Experiment 17 High pressure steam sterilization and dry
heat sterilization

SeEe = AP0 BRI R R RS AR

Experiment 34 Microbial strain preservation technology
B IR S Gt/ oAl

Experiment 30 Microbial detection in the environment
SEEG— ST R

Experiment 1 Use of a bright field microscope

SEL AR L R

Experiment 7 Gram staining of bacteria

SR\ AN Y

Experiment 8 Spore staining of bacteria

SEHIU AR RS E

Experiment 9 Capsule staining of bacteria

SeEe T MR B S M

Experiment 12 Observations on the actinomycetes
morphology

SVUE EFRICR IR SR S B A K B R
Chapter 4 The Influence of nutrient elements and
environmental conditions on microbial growth
S = WERFRIEAS BT R T R

Experiment 13 Observation on the morphology and
ascospores of yeast

SH Y B MRS R S M

Experiment 14 Morphological observation of Mucor and
Rhizopus

LIt I FEE . R KR JTE I S
Experiment 15 Morphological observation of Penicillium,
Aspergillus and Fusarium

SR AL AR K AT K A

Experiment 25 Hydrolysis of macromolecular substances
by microorganisms

SE T R TR A R T
Experiment 27 Direct counting of microbial cells under a
microscope

SCEE T DY W A I

Experiment 24 Determination of phage titer

R JERRR G

Module 1: Basic module

O TR IR P B

(BT I RE IS AR I B9 Ak 5 BT 16S rRNA JEH % E
ARG K HALIHT)

Module 2: Prokaryotic microorganism module

(added purification of functional prokaryotic
microorganisms; added 16S rRNA gene identification and
phylogenetic analysis)

SR EUEUAE MR

CHTH4 I B RN 22 R ELR A AL R ITS %E5E 5 B BN
HRESHT)

Module 3: Eukaryotic microorganism module

(added purification and ITS identification of yeast and
filamentous fungi; added functional analysis of fungi)

SRR AR R

T4 Wt T A 14 4l AL R S SR

Module 4: Virus module

(added purification and morphological observation of
bacteriophages)
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®2 FEINIMEVFRIEF INITFM

Table 2 Student evaluation of Microbiology course learning

BT A
Evaluating indicator Achievement
EIMAEFAM ST AW BB T 25 T 1 TR B RS & F g | 46 9.684 2
The teacher gave me the correct inspiration and guidance in establishing my outlook on life and values
BRI 228 5o f R BT BB S8R, R R AR % 9.609 8
The teacher often interact and exchange ideas with students during teaching, inspiring our thinking

MR ARCR TR 248, B A E5 9.756 1
The teacher’s teaching has stimulated my interest in learning and I am willing to learn independently

X TERARHE SR T H ™R 52 102 2] AR R AR i 9.789 5
This course has cultivated my rigorous and pragmatic learning attitude and academic spirit

XTI PR G | 5 P ) 1 SR A 2 03 B (R) A, i D ] AL 9.609 8
This course guides me to use critical thinking to analyze and solve problems

XTTERFERENS SR IE AR AT, 1EFR 1 BRI G BT 8h 2 9.804 9
This course can closely connect with the current situation, allowing me to understand the cutting-edge
developments related to knowledge

RTTERBR ST TR LR IiE RIFT=AJ, 20H AR D e ) 9.684 2
This course has enhanced my ability to comprehensively apply the knowledge I have learned, analyze and

solve problems

XTI 1 ML IT SR T B A 1 9.684 2

This course has stimulated my autonomy in conducting independent experimental research

BEILE T 10 73
Each item has a total score of 10 points.
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Figure 1  The total number of undergraduate
projects led by the college of biology and the

proportion of projects in the field of microbiology
from 2018 to 2022.
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