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The influence of teaching materials and teaching methods on the learning

outcomes of non-computer science related students' programming language
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Abstract

Most of the programming language textbooks were not written for the students in the
department of mechanical engineering, which usually led to poor student learning
effectiveness. In view of that, this study tried to improve the learning effectiveness
through changing the teaching materials. Lack of learning motivation and concentration
is another important factor that affects learning effectiveness; therefore, this research
also tries to change teaching method, hoping that their learning motivation and
concentration can be improved. Regarding the change in teaching materials, we
recompiled and uploaded the teaching materials to CHU Moodle for students to
download and preview. It is hoped that through a series of small and practical projects,
their learning motivation can effectively be stimulated. As to the change of teaching
methods, we use three innovative teaching methods (PBL, IRS and peer evaluation) in
turns in the classroom; the goal is to recall students' learning concentration at any time.

The planning, data collection and data analysis of this research plan, the
formulation and implementation of the action plan, the observation and recording in the
process, the review and reflection of the results, etc., are executed based on the four
circular processes of action research, i.e. plan, action, observation and reflection. In this
research, we use five rating scale to evaluate the performance. The results show that
more than 60% of students believe that this course has improved their concentration in
the classroom using teaching methods such as lectures, learning by doing, IRS quizzes
and question-and-answer. Here “believe” means agree or strongly agree. Seventy-five
percent of students believe that their learning motivation has been improved through
training in daily life and related topics in the mechanical field. More than 70% of
students believe that through the PBL learning method, their problem-solving skills,
critical thinking skills, the ability to cooperate and communicate with others,
information literacy, and media literacy have also improved. Seventy-three percent of
students believe that their logical thinking and computational thinking skills have been
improved. The results show that this teaching practice research plan is effective for

improving student learning effectiveness.

Keywords: Action Research, Problem-based Learning, Learning by Doing,
Instant Response System, Peer Assessment
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