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ABSTRACT

Today’s educational systems promote the diversification of teaching methods. The
problem-based learning (PBL) method has been particularly widely used in recent years. PBL is an
integrated learning module focused on student-centered learning, problem solving, collaborative
learning, and group discussion. In this study, an inquiry teaching method involving student activities
was combined with PBL to help students gain problem-solving skills enabling them to identify and
analyze problems, formulate feasible solutions, and draw and verify conclusions. Topics linked to the
living environment, such as air, water, and ecology, and human life, such as hydrology and
meteorology, were selected for the inquiry teaching intervention because they enabled the
introduction of scientific concepts and engineering applications. The practicality of hydrology was
expected to increase students’ learning motivation. In qualitative interview questionnaires, the
students indicated that the course encouraged active learning and that collaborative learning and
group discussion also helped their learning. In addition, they enjoyed the hands-on exploration
component and found that group exploration and discussion made the course more interesting. These
results demonstrate that exploration activities and PBL can change and improve students’ learning
attitude in engineering courses. The 51 student participants also completed quantitative questionnaires
scored on a 5-point Likert scale on learning effectiveness. Between the midterm and final evaluations,
the average course evaluation score increased from 3.94 to 4.02, the average teaching evaluation
score increased from 4.03 to 4.15, and the average personal growth self-assessment score increased
from 3.93 to 4.04. Curriculum design and personal growth were highly significantly correlated. The
PBL method, industry teachers, and personal growth were moderately significantly correlated. On the
basis of their self-assessment of personal growth, the students were divided into positive and negative
groups. The course and PBL models indicated highly to very highly significant between-group
differences regarding whether students were focused, kept up with coursework, had improved
learning motivation, were prepared for class, and engaged in group discussion. The students in the
positive group felt satisfied and rewarded in their learning. Although moderate progress was noted, no
significant differences were observed in learning effectiveness between the midterm and final
evaluations, perhaps because the time points at which they were taken were too close together.

Key Words: problem-based learning (PBL), inquiry teaching, hydrology, collaborative learning, group
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