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Teaching reform of Microbiology based on professional
certification of teacher education

ZHANG Hailong*, ZHANG Zhi, GAO Lingmei, XU Chen

School of Life Sciences, Qilu Normal University, Jinan 250200, Shandong, China

Abstract: The professional certification of teacher education follows the basic concept of
student-centered and outcome-oriented teaching and continuous improvement. According to the
concept of professional certification, we have carried out the teaching reform of Microbiology
from four aspects: the positioning of course objectives, the optimization of teaching content, the
adjustment of teaching organization form, and the improvement of assessment mode. The
practice results show that the reform helps to fully mobilize students’ learning enthusiasm and
initiative, strengthen students’ normal skills, and improve students’ comprehensive ability,
which achieves good teaching results.
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Table 1 Ideological and political education contents in Microbiology

PREEN A PR AR S B O R fil s BB H iR

Teaching contents Ideological and political education contents Objective of ideological and political education

@it [peR7E P INESU Breshi i, QR

Introduction The achievements of famous scientific spirit, creative spirit
microbiologists

IS RIERS . W FIIRE
The morphology, structure, and
function of prokaryotes
HEBEMRIEES . WG FIIRE
The morphology, structure, and function
of eukaryotic microorganisms

o 7RI 75 DR

Viruses and subviral factors

PR B SR A IR 2

Nutrition and media of microorganisms
(DG i)

Microbial metabolism

A= W B AR A R A

Growth of the microorganisms and
their control

AR AL 7 S F A
Genetic variation and breeding of
microorganisms

A A RS

The ecology of microorganisms

et i

Infection and immunity

Tl A 2 19 R T B A Jre B2

Development and prospect of Microbiology

A2 02 2 Dk

Learning method of Microbiology
7 REER = 30}

TANG Feifan’s life story

PRI . B, BRI SR s

History of microbial products such as
brewing wine, soy sauce, vinegar

T B R 7 S

COVID-19

R IR L%

Selection of the raw materials for the
culture medium

FLAERE L

Scientific understanding of “ghost fire’
HrE R E

The use of antibiotics

I

A=Y AE

Microbiological mutations
AYrE

Microbiological breeding
UK

Fermenting methane

TREE YIRS Qe RO S 3 1k
Degradation and transformation of
pollutants by microorganisms
R TR
COVID-19

R NGNS g E

Professional identity, sense of social responsibility
A E¥ I RET)

Independent learning ability

T EAE A CIERGRR . BRERS P

Patriotism, craftsman spirit, devoted spirit

AL ATE

Cultural confidence

Fhos 3 SO E

Core socialist values

RGNl

Great spirit of fighting the epidemic
FIRFEEAR R . MR

Sustainable development, environmental
awareness

SRIKEP ., SRS b

Practical spirit, rational spirit
BFUERAE | 2 UL

Dialectical thinking, objective and rational
AT AR

Ecological civilization, harmonious coexistence
FEUEELE . WL

Dialectical thinking, objective and rational
ol DT AT S e i

Sense of professional responsibility and mission
AJFREE KR

Sustainable development

LRIASE TN

Professional pride and responsibility

(RN /IREZ
Great spirit of fighting the epidemic
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Table 2 The connection between microbiology and high school biology textbook course (partly)

[CER7ESTIE Enka

The corresponding course of

microbiology

Horr ik
Teaching method

RN

The course of high school biology

DA S THANE AR T AL

Obligatory  Molecular The molecular composition of the

and cellular  cell
Y () 254

Structure of cells

20 A A

Metabolism of cells

HAMIRIESE . 3 AE . RS

Cell proliferation, differentiation,

senescence, and death

buey (B X L ¥ e S OB 2 N g e (U D e S

Genetics and il

evolution The cellular basis of genetic

inheritance, the molecular basis of

genetic inheritance
AR A SEA KL
The basic law of heredity

A=W 78 S Rt A
Variation and evolution of living

organisms

B (W)
Elective

(Leave out)

AR E IR S AL e

Microbial nutrients and their

functions
A= P an B i S5 A D g
Microbial cell structure and

function

(DGX7/LibAw"i)

Metabolism of microorganisms

[CERYIDENS YW E et

Microbial growth and reproduction

and its control
TR W s A ) o
Genetic material of the

microorganisms

240 T Y DR e R R ER AL | L Y

N EH

Gene transfer and recombination in

bacteria, and gene recombination in

fungi

TEEPIR AL . AR Y

Bie. 24t

Microbial mutation, microbial

strain degradation and rejuvenation

PR B

Classroom summary

PETE. 2 Eihig
After-class assignments,
online discussion
PEE. 2 Eihig
After-class assignments,
online discussion
WEE . £ Eitie
After-class assignments,
online discussion
WRIETEL . PR EE,
After-class assignments,

classroom summary

PEIE . & Eihig
After-class assignments,

online discussion

WEEL . &Lt
After-class assignments,

online discussion
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Table 3 Assessment method of Microbiology

IS HER TN A ERHEZ BT ERIED
Course objective Process performance evaluation Final performance evaluation Weighted value
& b WRRRVE B g SRR BRI
Online learning Course homework and Curriculum Final examination (%)
(%) class tests (%) design (%)
PREEHER 1 15 - - 15 0.30
Course objective 1
PREEH AR 2 15 5 - 15 0.35
Course objective 2
PREEHE DR 3 - 5 10 20 0.35
Course objective 3
HIEAZIMA 30 10 10 50 -

Each assessment score

- R AR AR L %05 B %

—: The course objective is not assessed by this assessment method.
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