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Abstract—This paper focuses on the digital transformation of experimental teaching in core software engineering
courses, aiming to address issues in traditional experimental teaching such as high costs of environment setup and
maintenance, limited content scenarios, and insufficient student engagement. By integrating digital technologies such as
virtual reality, cloud computing, and artificial intelligence with physical experiments, a virtual-physical integrated
experimental teaching system is constructed, encompassing goal setting, content design, platform development, and
innovations in methodology and evaluation systems. Teaching practice is carried out in three stages: preparation,
implementation, and summary evaluation. Results show that after the reform, the average number of code lines in
students' projects increased from 5,000 to 8,000; the code quality score rose from 60 to 80; the number of identified and
resolved software defects increased by 50%; test coverage improved by 20 percentage points; and experimental
efficiency increased from 0.6 to 0.8. Overall student satisfaction reached 90%, the employment rate of graduates rose
from 80% to 86%, and the professional matching rate increased from 70% to 76%.The study indicates that the
virtual-physical integrated experimental teaching model effectively enhances students' practical abilities, innovative
thinking, and employability, providing strong support for the cultivation of software engineering professionals. However,
challenges such as the development of digital resources and the improvement of teachers' capabilities still need to be
addressed.

Keywords—software engineering, digital transformation, integration of virtual and physical elements, experimental
teaching
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