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Abstract

In order to overcome the dilemma that the learning effectiveness of students cannot be improved in
the frame of the existing mechanical engineering teaching structure, an active learning mode for
students will be proposed in the project. This new learning mode is established parallel to the existing
professional teaching structure by using the concepts of problem based learning and project based
learning. The professional knowledge and skills of various courses can be integrated vertically and
horizontally. In this year's program, for sophomore students in the Department of Mechanical
Engineering, three different themes "Self-Learning Practice Topics" — "Automata", "Mecanum
Wheels Car", and "Implementing Mechanism Concept" are used for curriculum planning and teaching.
Those courses are designed to guide students to develop problem-solving, communication and
expression, teamwork, as well as independent learning skill. Those courses can also integrate the
professional courses of each corresponding semester. Using these three hands-on oriented courses
as a teaching research field and through the analysis of student works and questionnaire feedback,
relevant points are to be noted when introducing the practical courses into the curriculum framework
as follows:

(1) Curriculum planning is closely related to the basic hands-on competencies of students.
(2) Stepwise guidance is conducive to self-learning and innovative practice.

(3) Intuitive implementation can effectively increase the chance of success in creation.

(4) The holding of competitions is helpful to strengthen the learning motivation of students.
(5) Teamwork have positive significance for learning to solve problems.

(6) The hands-on topics course and the professional theoretical disciplines have interactive influence
between each other.

This project also produces relevant course materials and activity records, which can be used as a
reference for the introduction of self-learning practical courses.

Keywords: Problem and Project Based Learning, Active Learning, Teamwork, Competitions
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