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Abstract

Based on the objectives of applied undergraduate education, this study addresses the constraint
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that “Engineering Mechanics” and “Sensor and Detection Technology” are taught in separate semesters.
Using standard equipment from a general mechanics laboratory, we designed two integrated teaching
cases with resistive strain sensors as the connecting element—one on principal stress and internal
force measurement in a thin-walled cylinder under combined bending and torsion, the other on dy-
namic torque measurement. Both cases follow the same cognitive loop: theoretical prediction, experi-
mental verification, reflection, and revision. The two cases are arranged progressively, guiding stu-
dents from verifying established procedures toward designing their own experimental strategies. Be-
yond these specific cases, we also derived a teaching logic that can be adapted to other mechanics
topics and extended to other types of sensors. Early implementation shows positive results: students
demonstrate deeper conceptual understanding, stronger practical competence, and more reflective
thinking. Their academic performance and problem-solving ability both show clear improvement. For
applied undergraduate institutions, this model provides a practical way to bridge separate courses
without requiring major additional resources.
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Figure 1. Progressive relationship between the two integrated teaching cases
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Table 1. Integration and extension of various types of sensors with mechanics teaching
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Figure 2. Comparison of score rates of teaching evaluation items
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