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Abstract: Microbiology is one of the core courses for the undergraduates majoring in biological
sciences (normal education). According to the concept of outcome-based education, we
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systematically designed this course considering the key issues in teaching by repositioning the
teaching objectives, optimizing the teaching system, reforming the teaching mode, and building
a multiple evaluation system. The “three-stage (before, during, and after class) five-mode
(interactive participation, case-based improvement, question-oriented practice, ideological and
political element integration, and continuous improvement)” teaching mode, the ideological and
political education implementation path “building a community-expanding scenarios-innovating
methods”, and the continuous improvement mechanism based on a closed loop have been
formed. These measures have effectively improved students’ learning outcomes and provide

reference for local normal universities in fostering teacher talents in biological sciences.
Keywords: Microbiology; teaching reform; outcome-based education
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Figure 1 Overall design plan of Microbiology curriculum based on OBE concept.
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Table 1 Relationship between curriculum target of Microbiology and graduation requirements
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(first-level
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connotation of core literacy in biology
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3.2 Experimental skill programs related to Microbiology, while enhancing scientific
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to conduct basic biological research experiments,

effectively communicate research methods and

results using accurate terminology, charts and

so on, and articulate viewpoints
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be able to formulate learning plans and organic integration of professional knowledge, innovative

professional development strategies thinking, scientific spirit and social responsibility, strengthening

ideal beliefs, and striving to reach new heights in science
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Figure 2 The “three-stage five-mode” teaching mode of Microbiology.
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Table 2 Partial samples of ideological and political education in Microbiology
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Chapter Theoretical Ideological material
knowledge
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Study the scientific spirit of pursing truth
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first in the world of great scientists and
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Chapter Theoretical Ideological material Ideological and political goals and value
knowledge guidance

Chapter 1 Introduction of the “Law of the People’s Raising students’ awareness of biosafety
Morphology, Republic of China on the Prevention and and the importance of valuing life,
structure and Control of Infectious Diseases”, preaching  advocating for equality and mutual support,
function of the knowledge of correct prevention and promoting social harmony, and enhancing
prokaryotes treatment of tuberculosis, and carrying out  students’ sense of social responsibility

the popular science propaganda activities

of “World Tuberculosis Day”
BT FBUE PRELTSRE AR AR R R R SRR, E AR

YHIEZS . ik
FIRE

Chapter 2
Morphology,
structure and
function of
eukaryotic microbe
S E A
e EE T
Chapter 3

Virus and
subviral agent

FE A
BRI
Chapter 4
Microbial nutrition
and medium

EHE WA
B
Chapter 5
Microbial
metabolism

HpH—A
Mushroom, fungus
producing large
fruiting bodies

THRE

Virus

LI AR
FHA S 7 325
Principles and
methods for
selection and
design of medium

TR YRR 5 A
e’ ipiE=il
Examples of
microbial unique
metabolic
pathways

B AL

Introduction of the edible mushroom
industry in Zhangzhou as the ‘World
Mushroom Captial’, which is the location of
school

SIHTATEEENE . T E AR L
WRA . SRAAFLSERE R ok
Analysis the COVID-19 pandemic and the
great contributions made by Chinese people,
as well as scientists such as ZHONG
Nanshan, CHEN Wei and ZHANG Boli and
others

2 [~ 15K O BT T LA (S B A AR
DR B SR A T BRI, R R
KB FLIR, HHEHRNRNEE
RN TAFE R 2y

ZHANG Weishen, a patriotic scholar, used
cheap cottonseed cake powder instead of
expensive imported corn syrup, and replaced
lactic acid with cheap corn extract, making
penicillin an affordable and effective
medication for everyone instead of being an
exorbitantly priced drug

I ERZEZEAR R A ) [ SRR A D O AR A
R IS

Introduction to the important research of Li
Jilun on biological nitrogen fixation and
microbial secondary metabolism

SEJR LR SEAS KR B SR | O e ufE
FRPH

Enhancing students’ sense of national pride
and learning from the spirit of Zhangzhou
people who have continuously adjusted
strategies and overcome difficulty in
industrial development

P i e 2 3 S BE DB ) IA L]
&, WECPAS AR, R
o FHOCER . HE WA BEREIES
TR T, WA RS T A Rk Rt
g, et

Improving students’ sense of identification
with the superiority of the socialist system,
strengthen the “Four Confidences”,
cultivating students’ admirable qualities
such as patriotism, dedication, fearlessness,
selflessness and the courage to reach new
heights, inspiring students to devote
themselves to life science and research, and
promotion a sense of social responsibility
B EE TR JBSREHE, B TIT
Wi, BEERIERRTR, B R B0A E
JURIIEIES 22 3/:3 =32\

Cultivating students’ patriotism, the pursuit
of truth, the sprite of exploration, the
courage to climb new heights, and the
formation of the correct view of
development and awareness of sustainable
development

Bt B TR REEAR R R
M, EHESRRRIRASEE, S5
PeatoxdAH, ARAGETL T

Cultivating students’ scientific spirit of
exploration and perseverance and rigorous
and objective scientific attitude, and
encouraging students to shoulder social
responsibilities and forge ahead

(f#25)
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Chapter Theoretical Ideological material Ideological and political goals and value
knowledge guidance
SNE BRI A EMEY NG Ch R NRIEHE A2 u ) |« B 48 m 22 A0 A 38 TA: 22 2 ik 2 54T
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Chapter 6 Control of harmful HTTHK . & A& EZRBTA R WA B T168F) BT AR R T AR SCH A
Microbial growth — microorganisms — FIEEWIFREE, FFJR“bii im0k, & ©4
and control e s R AL TS 8h Enhancing students’ sense of social
Introduction of Biosafety Law of the responsibility for public health and security,
People’s Republic of China, the outstanding establishing a socialist concept of
contributions of father of penicillin of FAN  ecological civilization, and inspiring them
Qingsheng in the research and development to utilize their knowledge to defend
of antibiotics, the attitude and level of ecological civilization and human safety
attention towards the issue of antibiotic
abuse in our country, and the implementation
of popular science propaganda activities of
“combating bacterial resistance and our
action”
HLE MeEYR BN TR M4 CRISPR JEN P R B JRIT A ik 2 A= PR L ik 20 5 B8 i 3 %2
BHEERFER  Genetic L AR R | TR0 )y TH 4 20 PE, WO T ER AR . BT
Chapter 7 engineering Introduction to the development history of — #£% . BT ARG H, Re fE R E &3
Genetic variation CRISPR gene editing technology and its BN A B [ TAIESS 1 045 O
and breeding of important applications in medicine, Promoting students to understand the
microorganisms breeding and other fields importance of scientific and technological
progress and innovation, inspiring students’
courage to stand in the forefront of science,
explore and innovate, and strengthen their
confidence to building China into a
powerful country in science and technology
SN BUEYIR) BUEMIRIHERE  BUEMITER ARSI R BT, WO S A IR AP M IR RN T R 2 R Y
A FEA RGBSR ER R, BSOS ST, SOk
Chapter 8 Geochemical Syenie HAREHE A Y22 7 56 B S 5k 178), KWL EmH
Microbial effects of Important role of microorganisms in carbon  [E #EHH H ZA HE
ecology microorganisms sequestration in different habitats and listing Inspiring students’ awareness of protecting
examples of microbiological solutions for the earth and sustainable development,
“Double Carbon” goals provided scientists ~ forming the concept of green ecological
by such as JIAO Nianzhi, ZHANG Yanping, civilization, encouraging students to
and FENG Xiaojuan actively participate in the “Double Carbon”
action, and proposing more solutions to
achieve “Beautiful China”
SILE WUEMIR BUEYISREOE A Gros HIBAXIHE SR B RANGAEI  gliilo ik B TOOMIRR, BT AT
YA )5 ¥ T ER T (Thiomargarita magnifica) & BRAT  PEAE, B35t RS pe A ™8R 52 4
Chapter 9 Methods for AR R
Classification and  microbial Introduction to the process of discovery and Encouraging students to practice and

identification of classification and

microorganisms identification

classification of the world’s largest bacteria
Thiomargarita magnifica by Gros team

explore bravely, daring to break inertia
thinking, and cultivating critical spirit and
rigorous and practical scientific spirit

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



1240

(DGX7ES ik

Microbiol. China

WS

OB R 2 DU I O

&L HIETEN . AR AR

TEURFE IS R PR T, A A 2 44 0
FRESEA L A L AR A A
Y2 S EN I €2 E il NI e Y S S B S
A AL . & EHCERAR T Beragh PR
SRt AR NIZ RS RPN B R ANAR P BT RS

2. BMEENREEEERS, VEENY
e, MRS, MG E AR BEA
2l Ak, ARl He s ) Rk st
B, heE Al X, S5 R R
e B . R TIRER S L A SRR AR A
Ay, B TR R UnTE TR Y
TR 24k S B IR— 1R (B 3): FEERATERTY,

BEHE

PR ==

Extended scenarios and innovative methods

L IWIR:S

Ideological
and political
education

ns
bk FE R
Phenomenon
Antibiotic resistance

S|
B/ a0
Reason
Antibiotic abuse

| ez

AR J5t
fat R [
Essence Healthy China

Microbial resistance

1
1
1
1
1
;
1
W4 ik PR !
AN 25 AN ] eV ES DROPSLZER ' P
Phenomenon Method Inquiry ! ‘ R 7"71“ .
Different antibiotic Designing measurement Extracurricular ' Scientific inquiry
susceptibility of bacteria experiment practice 1
| ' I
PLEE . '
L v Kt '
" TR 2B : ' o
A M 25 DL LR | Bl
Mechanism . 1 — L.
Phenomenon . . Elaboration 1 - Scientific thinking
Mechanism of bacterial 1
Superbug . Expert lecture 1
drug resistance 1
1
% ! |
o s Sk :
PRI A " | i
Phenomenon e e ! - Social
. . Prevention and control Practice 1 i
Insufficient public . . .. 1 responsibility
New and old strategies Science publicity 1
awareness 1

B 5787 Leading by example
#E0H53 Molding the soul

Fy It A

Building a community

il
Expert in the industry

B3 WEDFREBBHZERG
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Table 3 Examination and evaluation system of Microbiology

P I P H a1 RS PR B
Evaluation Evaluation  Percentage Evaluation basis Evaluation criteria
methods items of score (%)
WP 2 bR 15 A 2D e 5 AR /NI BB S8 BURE . £ b /NI 25 3K T A 2
Formative Online i, & EEHERNG. & e S5
assessment learning Online learning record, mini Completeness of video study, accuracy rate of
quiz score after video, online online quiz and exam, participation frequency
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WA R 10 ZH, REEY, FERHE . S50 RS R B ER R /NI IE af
Classroom it 2 /)N Participation frequency, accuracy of question
performance Attendance, classroom answers and quiz
interaction, topic discussion,
in-class quiz
SRR 10 il R MERR I |l TR
Regular Homework Accuracy of answers and neatness of
assignments handwriting
RIS 10 W WK HEPE RN A58 882 . PPT A L
Course paper Paper 1 b
Standardization of paper format and integrity of
content, clarity of PPT and presentation structure
HRMEH 10 SRR . RN ARUTENE L HRUE . SEE R N A SR
Inquiry-based AT PEFOZF BT UERR BE . FT 431543
project Experimental report, Standardization of format, significance of the
peer/intra-group evaluation, chosen topic, integrity of experimental report
self-evaluation content and accuracy of analysis, score obtained
in the evaluation
ROV WIREIL 45 A NRIES
Summative  Final exam Exam paper Accuracy rate
assessment
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Figure 4 Achievement of different curriculum
targets.
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