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Abstract

In the context of emerging engineering education, it is urgent for university science and engineering
courses to reform the traditional teaching mode that prioritizes knowledge indoctrination and ig-
nores moral education. Adhering to the fundamental task of moral cultivation, universities should
cultivate innovative engineering talents with solid professional capabilities and a strong sense of
national responsibility. Taking the course Atomic Physics and Quantum Mechanics as the research
subject, this study addresses the typical teaching problems including abstract theoretical content,
obscure knowledge points and fragmented integration of ideological and political elements. A four-
dimensional teaching system covering pre-class preparation, in-class teaching integration, after-
class ideological consolidation and diversified evaluation is constructed and verified through the
teaching unit of quantum communication. Based on disciplinary frontiers and the national strategic
demands of quantum technology development, the proposed teaching reform subtly integrates the
spirit of scientific exploration, independent innovation awareness and the dedication to serving the
country through science and technology into professional teaching. It effectively eliminates the bar-
riers between professional teaching and ideological education and realizes the three-in-one educa-
tional goal of knowledge imparting, ability cultivation and value shaping. Practical results demon-
strate that the optimized teaching mode can significantly improve students’ professional literacy
and innovative capabilities, and enhance their sense of responsibility for serving national strategic
development. This study provides a reliable reference for the ideological and political construction
of basic physics courses under the emerging engineering education framework. Further research
will optimize teaching contents and educational paths to continuously improve the comprehensive
teaching quality of science and engineering courses.
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Table 1. Ideological and political elements and expected objectives of each chapter in Atomic Physics and Quantum Mechanics
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