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Abstract

In this study, we implemented a combination of active learning approaches (flipped
classroom/peer instruction/collaborative learning) in the Physical Chemistry I lecture
to promote students’ consolidation of subject knowledge and foster deep understanding.
We conducted a course survey to analyze students’ understanding, satisfaction, and
engagement in learning activities. The survey results revealed that by the flipped
classroom with peer instruction, 63% of students reported an improvement in
understanding. By the collaborative learning sessions, 81% of students reported a
similar improvement. Further analysis suggests that students’ mindset and a level of
engagement are critical factors in active learning through group work. By designing
courses and facilitating activities that enhance these factors, instructors can effectively
promote deep learning among students.

Key Words : active learning, flipped classroom, peer instruction, collaborative learning,
student survey analysis.
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