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ABSTRACT

In this study, the application of flipped learning methodology to thermodynamics in mechanical engineering was examined, and how
university students view flipped learning and the effects of flipped learning were analyzed. To analyze the effects of flipped learning,
pre-class survey, assessment on learning in pre-class, team activities during class, and post-class survey were conducted. The analysis
was also conducted on 33 students who took the thermodynamics course in mechanical engineering, and the PARTNER flipped learning
model was applied to the class. The results of this study are as follows; In the preliminary survey, the students expected that the flip-learning
class with team activities and teaching between team members would be helpful in improving their learning. In addition, students recognized
that cooperative learning through a team was helpful for learning. The case reflecting the result of pre-learning evaluation to the subject
grades showed higher pre-learning evaluation results than the case not reflecting the result of the pre-learning evaluation to the subject
grades, and it was found that the pre-learning evaluation was acting as a factor to promote learning in pre-class. In post-class survey,
the satisfaction with the flipped learning class was high, indicating that the effectiveness of the flipped learning class applied to the

thermodynamics class was excellent.
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Table 1 Weekly lecture topics and teaching and learning design model of in thermodynamics class
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Fig. 11 Class scenes explammg problems to all students
at the team activity stage of flipped learning
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(c) Opinions on the methods of task—performing

Fig, 12 Post—class survey results on the pre—learning for
flipped learning classes
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(c) Opinions on the effectiveness of pre-learning assessment

Fig, 13 Post—class survey results on the pre-learning
assessment for flipped learning classes
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(b) Opinions on the effectiveness of team teaching
Fig. 14 Post—class survey results on the in—class activities
for flipped learning
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Fig, 15 Post—class survey result on the effectiveness of
flipped learning classes
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