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Abstract

The application of Fourier theory is extensive and important. For sophomores, Fourier analysis
is a rather abstract and difficult mathematical theory to comprehend. It has always been a challenge
for instructors to explain it in a way that students can easily absorb and understand. Many students in
the past have struggled to comprehend or become familiar with its applications even after studying
Fourier analysis, which subsequently affects their motivation to learn advanced courses. To address
this dilemma, this pedagogical research adopts a problem-based learning (PBL) teaching method. It
designs problems based on different topics that students may encounter in daily life. By solving these
problems, students learn the theory and apply it to problem-solving, thereby enhancing their problem-
solving abilities. This approach aims to break the pattern of students merely being proficient in
solving mathematical problems related to Fourier analysis without understanding its broad range of
applications. Furthermore, the questionnaire survey and statistical analysis conducted in this study
also indicate that PBL teaching methods significantly improve students' learning performance and
interest in the course. Overall, students' opinions and satisfaction with the course content and teaching
materials is between average and satisfactory levels. The questionnaire survey on problem-solving
abilities show a progressive improvement in the class's average values in the early, middle, and later
stages. Many students' feedback indicates that through the process of solving PBL problems, they
find it easier to understand the practical applications of Fourier theory and filters, which makes it
more realistic. Moreover, the sense of achievement derived from problem-solving contributes to the
enhancement of students' learning performance and interest, which is consistent with the results of
statistical and quantitative analyses.
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