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Learning Problem Solving Ability from a
Progressive Laboratory Manual

Ming-Huey Huang*

Abstract

Problem solving is the responsibility of every engineer and therefore
is a core capability in engineering education. Laboratory courses provide
students with hands-on experience in identifying and solving problems;
therefore, they are essential for developing problem solving ability.
Conventional, didactic laboratory manuals provide detailed procedures
and do not allow students to participate in problem identification and
experimental design. Most high-school graduates in Taiwan have little
practical experience in and background knowledge on experiment
procedures. Directly adapting inquiry-based experiments often leads to
several instances of trial and error that take a long time and frustrate
students. This research adopts a progressive approach to transition from
a didactic experiment to an inquiry-based experiment. Students can
gain the prerequisite knowledge and skills from experiments conducted
during the initial part of the semester to subsequently conduct an inquiry-
based experiment at the end of the semester. This progressive approach
is similar to the “process-oriented guided inquiry learning” concept. On
the basis of teaching experiences, students accumulate experimental skills
and knowledge, experience all problem-solving processes, and fulfil the
learning objectives defined by the Institute of Engineering Education,
Taiwan.
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based learning, capstone course, experimental manual
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