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Abstract—To address the issues in the machine learning course under the context of emerging engineering education,
such as abstract and dull contents, a disconnection between theory and practice, and insufficient cultivation of students’
innovation abilities, a full-chain, multi-dimensional and ladder-type teaching implementation framework encompassing
“classroom cognition—engineering practice—scientific research innovation” is proposed. By developing a dual-track
teaching strategy of “interest guidance plus foundation consolidation”, establishing a multi-dimensional practice
platform consisting of “in-class basic experiments + cloud platform practices + subject competition-driven activities” ,
and creating a three-tiered, ladder-type ability cultivation system comprising “basic level—intermediate level—top level”,
this model effectively addresses key teaching pain points such as lack of learning interest, disconnection between learning
and application, unclear level differentiation, and innovation bottlenecks. The results of the practice show that this
framework has achieved significant outcomes in improving students’ academic performance, stimulating learning
interest, and cultivating practical abilities as well as scientific research innovation capabilities, providing a replicable
and scalable experience for Al talent cultivation under the background of emerging engineering education.
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