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Abstract

This study aims to address the teaching issues in the core compulsory course "Principles of Machine
Design" for junior students in our department and to achieve effective learning outcomes. The primary
focus is on the group of students with lower academic achievement who face challenges such as lack of
motivation, discipline, and self-confidence. These students may struggle with insufficient prior
knowledge, lack of motivation, lack of discipline, and low self-confidence. This research proposes the
adoption of project-based learning, emphasizing principles of active teaching and repetitive perception.
A designed problem-oriented learning activities ensures the course content the all teaching activities are
interconnected, and promoting the integration of theory and practice. Specifically, students will choose a
gear transmission system for their project, perform physical disassembly, and organize related theoretical
formulas. These activities include hands-on operations and engagement, graphically numerical analysis
using software such as MS Excel, and creating physical models with Inventor software to enhance the
concreteness and practicality of learning. During the teaching process, we employed diverse assessments,
questionnaires, and student reflections to boost their motivation and confidence. Ultimately, students will
create self-filmed videos to demonstrate and verify their results, showing their learning outcomes. In
summary, by enhancing the instructors’ expertise and teaching skills, and effectively utilizing
mechanical models and computer software tools, the analysis indicates that we can effectively
address the challenges in this teaching environment and achieve course objectives. The students
found the course essentiality and show their confidence in learning. This study integrates
multiple teaching methods with teaching techniques and resources, to overcome the instructional
challenges of the core course, effectively cultivating professionals with in-depth theoretical
knowledge and practical skill.

Keywords: project based learning, computer aided design, multi repetitive cognition
stimulation, interact corresponding, graphically numerical analysis
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i3 ALIAP B R AR R

EXAMPLE 10-6

Problem Statement: Find the tooth loads and bearing reactions for the shaft shown in Fig.
10-19(a). All gears are 20° pressure angle with module equal to 8. Make
top and front views showing the loading for the shaft. Assume frictional
losses to be negligible. 4B =150 mm : BC =500 mm : CD =125 mm.
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