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Research on Experimental Teaching Reform in Universities Driven
by 5G Mobile Communication Laboratories

Tian Yaping*, Zhang Yufeng, Yan Yabin ,Chen Jie

Kewen College, Jiangsu Normal University, Xuzhou 221132

With the rapid evolution of 5G technology and the digital, networked, and intelligent transformation
of the communications industry, experimental teaching in communication engineering programs at universities
is facing a range of structural challenges, including high equipment investment costs, scarce experimental
resources, fragmented course content, superficial university - industry collaboration, and overly simplistic
assessment methods. Against the backdrop of engineering education and educational digital transformation,
this paper develops an experimental teaching reform framework integrating virtual and physical environments,
industry - education collaboration, and the integration of teaching and research. Specifically, a three-layer
laboratory architecture consisting of the physical layer, virtual layer, and integrated layer serves as the
foundation; a three-level curriculum system covering basic, comprehensive, and innovative experiments serves
as the primary vehicle; a collaborative teaching model involving university faculty, industry engineers, and
research mentors provides the necessary support; and a dynamic competency profile is adopted as a closed-
loop assessment mechanism. These elements collectively form an integrated experimental teaching ecosystem
encompassing resources, curricula, faculty, assessment, and continuous improvement. This study provides a
transferable practical reference for the digitalization, engineering-oriented development, and industry -
education integration of experimental teaching in electronic information-related programs at local applied
universities.

5G; integration of virtual and physical environments; industry—education collaboration; curriculum system
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