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Abstract:

Environmental microbiology is a compulsory course for the Department of Environmental
Engineering. Although the microbes are small, they involve the entire ecological energy flow and
material circulation, which is very important in the field of environmental engineering. Traditionally,
the teaching method based on teacher-teaching is facing with diverse students who have different
levels of background, learning ability and the heavy dependence of 3C products to cause that the
students have less interest in learning and less learning effect. In addition, students obviously did
not concern about the environment, and lack the mobility. Therefore, the teaching design begins
with the Jiugongge game for heterogeneous group cooperative learning mode, and the
exploration-based teaching method of problem-based learning (Problem Base Learning; PBL). By
incorporating "Socioscientific Issues" into the course, the topic of the impacts of wastewater
treatment and the untreated sewage discharge of the Wanlitong community on the health of the
marine environment is used as an issue for students. Before the mid-term exam, students can build
basic knowledge and experimental techniques of microbiology. After the mid-term examination,
using the environmental experience to construct the students’ core competence of applied
microbiology through different exercises, such as the visit of Wanlitong community and Kenting
street, performing the detection of Vibrio and Escherichia coli at protected areas and the visit of
sewage treatment plant using biological treatment method. At the end of term, students need to
make a complete report and prepare an oral presentation for a poster. During the period, students'
learning was strengthened with the improved Team Base Learning (TBL). The "Happy Aquarium
Table Game" learning platform was developed, allowing students to reverse passive learning as the
initiative. The paired t-test has significant learning effects. The investigation of questionnaires
found that teaching implementation improves students' environmental attitude. According to
Osborne's argumentation quality analysis, several groups of students were able to give a number of
reasons or evidences to make specific comments on the Wanlitong wastewater discharge.
Introducing the scocioscientific issues to innovative teaching of environmental microbiology can
effectively enhance learning interest and improve students' diverse abilities.

Keyword: Problem Base Learning (PBL), Socioscience Issue (SSI), Team Base Learning, Happy
Aquarium Table Game, Vibrio Bacteria Count
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