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Abstract

This study investigated the effectiveness of various modes within flipped classroom
instructions on students' academic performance in mathematics courses in higher education.
The study explored various factors when implementing the flipped classroom model,
including delivery modes, revision sessions, proportions of problem-solving and discussion
classes, types of discussions, course levels, target student groups, and core versus elective
courses. A quasi-experimental design was employed to compare exam results and final letter
grades of students in mathematics courses taught by the same instructor using different
flipped classroom modes. The sample consisted of 1107 students across seven selected
courses from 2020 to 2023. The sample provided a comprehensive analysis of student
outcomes in diverse contexts. The findings highlighted the positive impact of dual-mode
classes and the importance of balancing revision sessions. Additionally, a balanced mix of
problem-solving and discussion activities, student-initiated discussions, and tailored
instruction for different course levels and target student groups were found to enhance

student performance. The study provides valuable insights for educators and curriculum
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designers on the implementation of the flipped classroom instructions in mathematics higher
education. The findings support that educators can optimize the effectiveness of the flipped
classroom instruction and enhance student performance in mathematics education in certain
ways. Those include incorporating dual-mode classes, minimizing reliance on revision
sessions, striking a balance between problem-solving and discussion activities, promoting
student-initiated discussions, tailoring instruction to different course levels and target student
groups, and offering elective options. These findings contribute to the ongoing exploration of
innovative teaching methodologies, ultimately improving educational practices and fostering

student success in mathematics in higher education.
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