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Abstract

In almost all colleges of science and engineering in Taiwan, many departments require
first-year students to study general physics experiment as a core course. In the Institute of
Engineering Education Taiwan (IEET) accreditation criteria 3, five out of eight core capabilities are
closely linked to the physics experiment course. Among them, the “ability to apply knowledge of
mathematics, science, and engineering” and “ability to design and conduct experiments, as well as
to analyze and interpret data” are the most relevant. In order to assess the outcome of learning,
three common measures are used: laboratory reports, written examinations, and operational tests.
However, these can evaluate only a part of the leaning objectives, especially in terms of the
students’ ability to “design and conduct experiments”. In order to improve the ability of students to
analyze and interpret the data collected from the experiments, this study proposes the
implementation of an inquiry-based-learning approach to integrate all the skills and knowledge
acquired by the students in one semester. In this course module, an open question is presented by
the teacher, and then students design experimental procedures, conduct experiments, analyze data,
and finally present their results. This course module requires three weeks for performing
experiments and one week for presenting reports. Students must acquire the knowledge and skills
required to conduct the experiments prior to performing this course module, which is used to
enhance and assess their capability to “design and conduct experiments.” This teaching method
performs the same function as the capstone course, which is actively promoted by the IEET.
However, this module is simply a part of a course; hence, I named it the “Mini-Capstone Module.”
Over the past two years, this module was tested, measuring gravitational acceleration in the first
semester and homopolar motors in the second semester. Reports from students show that they could
use their innovations and designs in many different experiments. In addition, teachers can
effectively assess the performance of their students using this module.

Key words. Inquiry-Based-Learning, Engineering Education Accreditation, Learning Outcome
Assessment, Capstone course, Gravitational acceleration, Homoploar motor
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