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Abstract

This study presents an innovative trinity teaching model for the Optoelectronic Detection Technology
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and Applications course, integrating non-standard answer examinations, online learning discus-
sions, and flipped classrooms to achieve multi-dimensional cultivation of students’ knowledge mas-
tery, innovation capability, and comprehensive quality. The model demonstrates significant effec-
tiveness in enhancing students’ higher-order thinking skills and problem-solving abilities, as evi-
denced by improved teaching satisfaction, grade distribution, and competition results. This research
validates the practical value of non-standard answer examinations in STEM education and provides
actionable insights for innovative talent development.
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Table 2. Online learning content and discussion topics
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Figure 1. Word cloud of student responses to questionnaire questions
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