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Abstract

Atmospheric chemistry is an interdisciplinary, emerging, and frontier field, and also serves as an
important branch and complement to atmospheric science curricula. Traditional instruction in at-
mospheric chemistry has tended to emphasize theoretical knowledge delivery, resulting in low stu-
dent engagement and difficulties in developing a comprehensive understanding of complex pollu-
tion mechanisms. This limitation negatively affects the cultivation of students’ autonomous learn-
ing abilities and practical analytical skills. In this study, the course Fundamentals of Atmospheric
Chemistry was used as a teaching platform to integrate a flipped classroom approach with a pro-
cess-oriented assessment model. A scaffolded task design was implemented through individual as-
signments—including calculation problems, in-class quizzes, and concept mapping—as well as
group-based thematic presentations. A dual-dimensional evaluation mechanism was adopted to
achieve the dual objectives of knowledge internalization and competency development. The results
demonstrate that this instructional model effectively enhances students’ learning motivation and
improves their teamwork and communication skills. In addition, data analysis reveals a weak cor-
relation between performance in individual assignments and group tasks, indicating that the two
assessment approaches evaluate different dimensions of student abilities.
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Figure 1. Flowchart of the flipped-classroom-based process assessment
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