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Abstract: Microbiology, with a strong theoretical, practical, and abstract nature, is a core
professional course for undergraduates majoring in biology. The conventional teaching of
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Microbiology has some problems, such as lack of teaching resources, weak self-learning and
innovation abilities of students, and poor ideological and political education. In view of these
problems, our teaching team adopted the student development-centered teaching method,
constructed systematic course resource databases, and created a novel “one-system, two-integration,
three-link, four-blend” teaching model. Specifically, one-system refers to the procedural learning
system; two-integration refers to the integration of science and competition; three-link refers to the
teaching before class, during class, and after class; four-blend refers to the blending of online and
offline, in-class and extra-class, ideological and political education and course education, and
virtual experiment and practice. Furthermore, we established an assessment system involving
multiple aspects. The practice showed that the innovative teaching model mobilized students’
enthusiasm of self-learning and improved the teaching effect of Microbiology.

Keywords: Microbiology; teaching model; assessment system; course resources; ideological and

political education
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Table 1 Microbiology course resources

BRI BRI

Resource type Resource content

BRI A O

Resource construction

15 TP IEBTIR PR, RN
Instructional Syllabus, course introduction
resources
FoJHEM . RS THR
Learning guide, task list
T Ey R IWES
Educational reform measures,
incentive programs
LB DLF5 5 Hb 1%
Content resources Excellent electronic teaching material
library
R AL R
Knowledge fragmentation courseware
He A

Teaching micro video

MU FF-

Virtual simulation platform

AN oVL

Topic discussion library

i E AL

Expanded resource video library
5NN v E S

Ideological and political case library

KRR SR

High-level academic papers library

TP AR P
Microbial specimen library
TR oy I (222 0 )
Microbial illustration (drawing)
library
TR %
Online examination system
Az AT R WieHs, AERRE
Generative Discuss interaction, self-reflection
resources YR TEfY, Brzeail
Homework evaluation, teaching
suggestions
[P, e Rt
Questionnaire survey, teaching
feedback

AR (A SR ) o RN FIER A 4

Teaching syllabus and course introduction of bioscience major
(Excellent Experimental Class)

LN BAL AR 2 A o > i g R AT 55T B

Students’ learning guide with one chapter as a unit and weekly task list
W27 A 2 5 25 ) R S ) HAAR A it 5 2

Specific rules and programs to improve students’ interest in learning
and interaction

I BRIET Hobt 2 A, ENALF M 2 A, SC5 Tk 1 A

Two international excellent teaching materials, two domestic excellent
teaching materials, one experimental manual

HE 27 A8 AR

Made 27 pieces of fragmentation courseware

XERLEE A ERAE, i 27 M2 259 min)

According to the fragmentation coursewares, 27 micro videos were
produced (about 259 min)

BT AME E Z g0 B3 AR R M BV

Built the virtual simulation platform of this course based on the
national experimental project of other school

AL 21 e ERCE T S R L )

Constructed 21 discussion topics (including hot topics and research topics)
B 51 AMIEALE IR ) S 5 U B R

Built 51 reference video resources for students to expand their learning
FEBBOLER 219 A5 HilfE 27 A BREE D ELE

Excavated 219 ideological and political elements; Made 27 ideological
and political cases of Microbiology

B 48 MR R ) Y RHYFSCRR

Construction of 48 scientific research literatures for students to expand
their learning

TVERAE bR A 8 A, RIER A HEIEH

Made 8 microbial specimens, playing the role of quality education
RVERE Y 115 4>, MAXRFHUFRE

Made 115 microbial illustrations, integrating into aesthetic education
concept

DERAEL U 426 3H

Created 426 online tests

B d B rh sl 2SR Y, Rl AR B B A AL A A 25 I
SSRGS R A B BT LR AT . R, fboA R o RO 4

The data resources generated dynamically in the teaching process,
especially in the process of teaching interaction and students’
autonomous learning and reflection, are saved and sorted out for

students’ learning and reference
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The systematic teaching reform strategy of “one-system, two-integration, three-link, four-blend”.
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“One Chinese culture, four education” ideological and political system.
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Figure 3 “Virtual and practice integration” progressive experimental system.
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Figure 4 The assessment system involving multiple aspects.
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Figure 5 Scores of Microbiology between ordinary

class and excellent class. * means significant result,
*x%: P<0.001.
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