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Abstract

Parallel to the existing teaching framework of mechanical engineering, this project attempts to
establish an active learning model for students by using the concepts of problem based learning and
project based learning. This learning model will vertically and horizontally integrate the professional
knowledge and skills of students during each grade in order to effectively improve students' learning
outcomes

This year's project work consists of two parts: (1) establishing a learning space for creativity,
and (2) planning an introduction course for a freshman class in mechanical engineering.

First, a new learning space is established in the department which is very suitable for discussion
and interaction in class, and also used as a teaching place for the introduction course. On the other
hand, the project team assists a student community to plan and rebuild an existing maker space
independently to establish autonomous learning topics related to food and agriculture education.

In terms of the proposed curriculum, students are guided by different methods, such as course
discussion, exercises, competitions and term project, to develop the abilities in problem solving,
communication, expression, teamwork and active learning. The following results are achieved:

(1) Curriculum modules, teaching materials and assessment models for the topic “design
thinking” are developed.

(2) A “Campus Improvement Challenge Project” is conducted in the course as the focus of
project- and problem-based learning and in conjunction with the curriculum units. Students
are inspired to establish an active and independent learning attitude, and accustomed to
solving problems through teamwork.

(3) The relationship between students' thinking styles and problem solving behavior is
observed and analyzed. The results can be used as a reference for follow-up active learning
mode and related curriculum development.

The teaching research results of this project can provide reference for the improvement of basic
courses in mechanical or other engineering fields.

Keywords: Problem Based Learning, Project Based Learning, Active Learning, Design Thinking
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