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Directions of Al Empowerment in the
Undergraduate Course "Principles and Structure of Internal Combustion Engines"
Zhang Meng Wang Jinhua Li Qianqian Huang Zuohua
( School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an, 710049 )

[ Abstract ] “Principles and Structure of Internal Combustion Engines” is a core undergraduate course for majors such as
Vehicle Engineering and Energy and Power Engineering. However, the conventional teaching mode is plagued by prominent
drawbacks, including the abstract and elusive nature of core knowledge, constrained resources for physical practical training, and
course content that lags behind the latest developments in the industry. It is difficult to meet the demands of undergraduate talent
cultivation in the new era. To address these challenges, this paper proposes the integration of artificial intelligence (Al) technology
to advance the teaching reform of this course. It elaborates on the specific pathways for the deep integration of Al and the course
from six core dimensions: facilitating theoretical teaching, enriching practical scenarios, updating course content, implementing
diversified assessment and evaluation, enhancing the efficiency of teaching management, and fostering students' innovative
capabilities. Meanwhile, the paper clarifies the implementation principles for Al-empowered course improvement, namely
balancing students' cognitive characteristics with the core objectives of the course, adhering to a teacher-led and Al-assisted
teaching model, prioritizing data security, and promoting phased implementation. By adhering to these principles, the study aims to
resolve the predicaments of conventional teaching, realize the organic integration of knowledge transmission, ability cultivation and
innovation guidance, drive the dual upgrading of course teaching quality and the level of undergraduate professional talent

cultivation, and ultimately cultivate engineering and technical talents that align with the development needs of the industry.
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