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Abstract

The new round of technological revolution and industrial transformation has driven the in-depth
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development of Emerging Engineering Education, placing higher demands on the innovation ability,
practical skills, and interdisciplinary competence of engineering talents. As a core experimental
course for physics majors, Modern Physics Experiment serves as a key link connecting fundamental
theories with cutting-edge research. However, traditional teaching methods in this course face chal-
lenges such as insufficient digital resources, outdated instructional technologies, a disconnect be-
tween content and cutting-edge developments, and rigid assessment models, making it difficult to
meet the talent cultivation needs of Emerging Engineering Education. Focusing on the goal of culti-
vating innovative talents in Emerging Engineering Education, this paper proposes systematic reform
measures from five aspects: the necessity of teaching reform, construction of teaching resources, re-
form of teaching methods, optimization of teaching content, and establishment of an assessment sys-
tem. Using specific experimental projects such as the photoelectric effect, Franck-Hertz experiment,
and Millikan oil drop experiment as examples, this study presents practical reform strategies. By de-
veloping diverse teaching resources, innovating teaching methods, optimizing teaching content,
and establishing a diversified assessment system, the proposed approach addresses key challenges
in traditional teaching, enhances students’ innovative thinking and practical abilities, and aligns the
course more closely with the talent cultivation requirements of Emerging Engineering Education.
This research provides a practical reference for the reform of Modern Physics Experiment courses
in higher education institutions.
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Figure 1. Construction of teaching resources for modern physics experiment course
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Figure 2. Reform of teaching methods for modern physics experiment course
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Table 1. Assessment criteria for modern physics experiment course
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