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majors in universities, with strong practicality and applicability, and it is crucial for cultivating
students’ advanced abilities. However, there are several issues in the current teaching approach
that do not meet the requirements of talent cultivation in the new era, such as abstract and
complex teaching contents, weak connection between theory and practice, and a lack of
sustained internal motivation among students. To address these challenges, our course team
takes the newly established ideological and political system of Microbiology Experiment as the
foundation of education. Leveraging the modern information technology, we have built a
multi-dimensional teaching resource platform to meet the needs of personalized learning. By
adopting a hybrid teaching method that encourages bidirectional feedback, we integrated the
theoretical knowledge with experiments, reformed the experiment contents, and established
exploratory project-based experiments requiring independent design, completion, and analysis
by students, thus promoting the integration of science and education. Furthermore, we adopted a
fully participatory, dynamic, multi-dimensional evaluation system. The above reform measures
have stimulated students’ enthusiasm and interest in learning and improved their learning
outcomes, advanced practical and innovative thinking and abilities, and comprehensive quality.
Keywords: Microbiology Experiment; teaching innovation practice; curriculum ideology and
politics; innovative thinking for higher order practice; combining theory and practice
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Table 1 Analysis of the learning situation in Microbiology Experimental teaching
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Figure 1 Ideas for the reform and innovation of Microbiology Experimental course. PBL: Problem-based
learning, a student-centered pedagogy in which students learn about a subject through the experience of solving
an open-ended problem. TBL: Team-based learning, an instructional strategy that assigns students to long-term,
diverse teams to solve complex problems.
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Table 2 Ideological and political design of Microbiology Experimental course
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Course content

Ideological and political
material content

Teaching implementation
strategy

Ideological and political education
objectives and advanced ability
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Safe learning in microbial
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exploratory project
experimental scheme
design
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sterilization of medium
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microorganisms in specific
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PR AR Al AL PR
Culture purification and
preservation

W 5> THE 45
Molecular biological
identification of strains

TR PO I 7 1A 70 8
Bacteriophage isolation of
strains

e O
bl e E]

1. Yan Xunchu’s case of
separation and screening of
actinomyces

2. TEEIEIRSE R ICAEANE
2. Microbes are everywhere
in the environment

1 H2 P g h Ol
Bt €L e T] 5 235 S g ] 4
1. Reliability of ethanol
decolorization time and
results in Gram staining
observation

2. W URHLBEMRNT RNA 57
DIASE AR TS5
2. RNA splicing structure
and protein structure were
analyzed by cryo-electron
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Figure 2 Teaching design of hybrid Microbiology Experiment course based on online and offline hybrid
bidirectional mutual feeding with theory and practice co-driving.
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Figure 3 Evaluation system of Microbiology Experiment course.
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Figure 4 Distribution of Microbiology Experimental evaluation scores.

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



5% % | SUHFEZRTHRESAMEYEIZEHZCFH 1311

—— v e - - v marmaam e

for you to learn professional knowledge and
research skills in the future?
10.5% = e A

#E
=

18.2%

11.4%

S

%

o1V
foHg
YHoN | ©
{2

1dL
1dL
1dd
1dd
1491
1491
20dS |
J0dS

5 FHEIFHIFERSFER
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