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Abstract With the continuous advancement of new engineering education concepts, Environmental Microbiology, as
an important interdisciplinary discipline, plays an important role in cultivating high-quality engineering and technical
personnel with innovative ability and practical skills. Therefore, Tianjin College of University of Science and Technolo-
gy Beijing has introduced instructional Design model, ADDIE teaching Design model is introduced, ADDIE is an acro-
nym for analysis, design, development, implementation and evaluation. The aim is to improve the teaching quality and
students’ learning effect of Environmental Microbiology experiment course through systematic teaching design and im-
plementation. Taking the undergraduate students majoring in environmental engineering of Tianjin College of University
of Science and Technology Beijing as the target, the teaching reform is carried out by using ADDIE teaching design
model combined with online platforms such as micro-assistant and virtual simulation. The research results demonstrate
that the application of ADDIE teaching design model significantly improves students’ experimental operation ability and
problem-solving ability, and students’ theoretical knowledge is more solid. It provides not only an effective reference
for the teaching reform of environmental microbiology experiment course, but also a useful reference for the exploration

of innovative teaching mode of other related courses.
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Engineering Microbiology Experiment
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Table 2 Comparison between ADDIE teaching mode and traditional mode
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Fig.2 Systematic process of five links of ADDIE teaching design model
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Fig.3 Schematic diagram of Gram staining experiment
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Fig.5 Students’ experiment operation and results presentation
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A :Students demonstrate experiment principles; B ; Students demonstrate experiment procedures ; C: The experiment results uploaded to

the micro-teaching assistant for presentation
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Fig.6  Curriculum evaluation system under ADDIE instructional design mode
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Table 4 Results of comparison between the

control group and the observation group
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Fig.7 Distribution of excellent and good performance rates before( A) and after the reform(B)
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Table 5 nvestigation on the application satisfaction of ADDIE teaching design model in environmental microbiology experiment course
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Table 6  Comparison results of course goal achievement

between the two groups before and after the reform
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