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Abstract

This study aims to address the challenge of inadequate learning outcomes in craft machinery opera-
tion among students in the "Simulating Construction” course at Shih Chien University's Department of
Industrial Product Design. A novel integrated teaching strategy was developed, combining the approaches
of "learning by observing" and "learning by doing". The strategy employed a three-phase pedagogical frame-
work, utilizing first-person perspective instructional videos and practical exercises. The following sequence
of steps is recommended: firstly, a visual demonstration; secondly, progressive practice; and thirdly, iterative
reflection.

The research employed a one-group pretest—posttest action research design, involving 117 students
across four consecutive semesters. Mixed methods were utilized to evaluate the effectiveness of the instruc-
tional intervention. On the quantitative side, one-way analysis of variance was conducted to examine grade
differences across semesters, complemented by grey theory and entropy weighting methods to process
multi-rater evaluation data. Qualitative analysis incorporated course satisfaction questionnaires and learning
feedback surveys to gain deeper insights into student learning experiences. The statistical results indicated
that, although the overall difference in grades across the four semesters did not reach conventional levels
of statistical significance (p = 0.06), a positive improvement trend was observed. In particular, the second
semester of 2023 demonstrated a substantially higher average total score (M = 67.55, SD = 24.64) com-
pared with the first semester of 2022 (M = 53.36, SD = 26.68). The mean score for student course satisfac-
tion was 4.5 out of 5, with “instructional videos enhancing understanding of operational procedures” (M =
4.6, SD = 0.42) and “hands-on practice reinforcing skill mastery” (M = 4.4, SD = 0.51) both receiving high

I‘eCOgIlitiOIl ﬁ‘OIIl students.

This study introduced grey theory and entropy weighting methods innovatively into educational eval-
uation, effectively balancing the differences in subjective scoring between faculty and industry mentors and
thereby enhancing the objectivity of work assessments. However, there is room for improvement in high-
er-order competency indicators, such as 'independent design and production of complex craft works' (mean
= 3.8, standard deviation = 0.83) and 'flexible application of operational skills to solve practical problems'
(mean = 3.7, standard deviation = 0.79). The established video library of standard operating procedures for
machinery provides valuable resources for similar courses and has significant implications for pedagogical
reform in craft education.

Keywords: craft machinery operation, blended teaching model, learning effectiveness, grey theory, innova-
tion
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