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Abstract

Traditional programming education is focused on lecturing the basic grammar of a program.
In most programming courses, students do not have enough time to practice and improve their
logical thinking skills. As a result, more and more teachers are beginning to advocate the use
of the flipped classroom strategy, which seeks to address problems associated with time when
teaching logical thinking skills in programming and data science courses. Investigators in this
study applied the flipped classroom strategy in an undergraduate-level “Big Data Analytical
Methods™ course in 2019. Investigators provided pre-recorded instruction videos to students
throughout the course. These videos provided students with an opportunity to adjust how they
learned the content of the course based on their individual learning needs. Investigators evaluated
whether the flipped classroom strategy was able to improve students’ learning efficiency by
analyzing each student’s pre-recording videos viewing record and their responses to a subjective
learning effectiveness questionnaire. Sixty-two to 100 percent of students watched the learning
videos before attending class instruction. In the programming and exercise sections, students re-
watched the video (1.4-1.7 times). The course videos were re-watched by 38%—68% of students
before the midterm. The questionnaire showed that most students liked the flipped classroom
strategy (4.2/5.0) and paused or re-watched the video if they had questions about its content
(4.6/5.0). In comparison to the midterm questionnaire, more students agreed that the flipped
classroom strategy was helpful in the R programming language (4.3/5.0). Based on the results,
the flipped classroom improved learning efficiency and satisfaction and could be applied to the
other programming courses.

Key words: Programming Course, Data Science, E-Learning, Learning Behavior, Flipped
Classroom
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