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Challenges and strategies for teaching “Engineering Mechanics” courses amid significant reductions in class

hours

Hong Wen, Ling Tao, Xu Liu, Kelun Tang
School of Architecture and Civil Engineering, Xihua University, Chengdu, Sichuan

[ Abstract] Engineering mechanics is a fundamental course in science and engineering education. However, with
ongoing education reforms, class hours for “Engineering Mechanics” have been reduced by 20% to 53%, posing new
challenges for course content delivery, students’ independent learning, and curriculum design. Taking the Engineering
Mechanics curriculum reform implemented at Xihua University during the 2023-2025 academic years as a practical case,
this study employs a synthesis of teaching practice and a pre- and post-reform comparative analysis to investigate the major
challenges associated with substantial reductions in instructional hours. Two syllabi, namely Scheme A and Scheme B,
were developed according to the requirements of different majors, with the 88-hour and 56-hour versions respectively
tailored to specific disciplinary needs. In-class instruction incorporated engineering cases with the BOPPPS instructional
design model, while platforms such as Rain Classroom and Xuexitong were used to extend previewing, review, and
academic support beyond the classroom. In terms of digital and online resources, modular virtual experiments were
implemented through a virtual simulation platform, with 87% of students expressing acceptance of this approach. The
teaching practice showed that the pass rate of students' final examinations increased by approximately 12% compared with
that before the reform, while the frequency of classroom interactions increased by nearly 30%. The findings provide
practical and implementable instructional strategies for Engineering Mechanics under substantial reductions in teaching
hours and offer useful practical experience and insights for the reform of fundamental courses in science and engineering
programs.

[ Keywords] “Engineering Mechanics” course; Reduction in class hours; Countermeasures analysis; Educational
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