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Abstract: The teaching of Microbiology Experiments encountered the problems such as the
failure to emphasize the center role of students, difficulty in cultivating students’ innovative
thinking, inability to stimulate students’ learning enthusiasm, and inappropriate assessment
methods that fail to reflect students’ actual abilities. In response to these problems, we have
designed the open experiments in Microbiology to arouse students’ interests, encourage their
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participation, and enhance their innovation capability. A three-stage teaching design of
Microbiology Experiments was adopted, involving literature research, experimentation, and
result summary. This approach enables us to establish a comprehensive assessment plan and
achieve the teaching objectives. Additionally, it enriches the professional practice teaching
system that is closely linked to theoretical teaching and features the combination of basic,
integrated, and innovative teaching. The implementation of open experiments has enhanced
students’ study skills, research training and project practice, and improved the level of
innovation capability in participating in competitions. In addition, open experiments place
higher requirements on teachers’ research literacy and teaching ability. Proper laboratory
management is necessary to ensure the smooth implementation of open experiments.

Keywords: Microbiology; open experiments; three-stage teaching design; innovation capability;
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Figure 2 Technical route block diagram of “the characteristics of microbial degradation of olive oil”.
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Table 1 The survey results of opening experiments and routine experiments (%)

PN B B HENE EA T
Evaluation phase Survey content Student evaluation
SERRAH Test group % B8 4H Control group
4 3 2 1 4 3 2 1
SCE R H F2%:>J Autonomic learning 80 16 3 1 20 26 50 4
Before experiments 5 #(Ififi{&ii Communicate with teachers 60 34 4 2 23 24 45 8
A B\ E Teamwork 73 24 2 1 28 34 30 8
L P Problem discovery 62 28 7 3 21 20 50 9
During experiment  f# 7k [a] # Problem solving 7320 5 2 17 32 39 12
S BE Experiment skill 85 12 3 0 49 31 20 0
S e BAEALPIAE /7 Data-handling capacity 51 35 14 0 22 26 43 9
After experiment R 3CEERE /1 Paper writing 36 40 20 4 20 23 47 10
FHIFHL it BE 1 Presentation 54 38 5 3 8 14 67 11
SATEM X Bl 2 S R % 56 40 35 05 15 22 6 1
Total assessment Interest in the Microbiology Experiment

4. VEREE; 3. AEM; 2. ERA—8; 1. TEA

4: Significant effect; 3: Effective; 2: Little effect; 1: No effect.
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