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Human-Machine Collaborative Teaching Paradigm
Transformation in Digital-Intelligent Education Ecosystem
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Abstract: Since the emergence of ChatGPT, generative artificial intelligence technology has
deeply integrated into various domains of education. Education transforms traditional digital education
into a digital-intelligent education ecosystem with human-machine symbiosis and rational
communication. This transformation needs to establish a “ teacher-machine-student”  three-way
interactive structure and a complex physical, cultural, and digital integration field. This study focuses
on four core dimensional paradigm shifts in the digital-intelligent education ecosystem. First, in the new
ecosystem, the teaching subjects evolve from singular to plural, changing teachers' roles from
knowledge transmitters to learning designers. The students gradually become active explorers and
intelligent agents participating deeply in teaching as educational “ quasi-subjects.” The view of
knowledge also changes from static to dynamic and teaching organization changes from single to mixed
with learning methods realizing the externalization of cognitive processes, emphasizing critical use and
creative application. Finally, educational evaluation shifts from result-oriented to multidimensional
integration and from static measurement to dynamic adaptation. Based on teaching cases, this study
utilizes DeepSeek’s dual-model architecture to design a five-stage teaching process, develops four types
of functional educational intelligent agents, and proposes differentiated intelligent agent application
strategies, providing practical paradigms and theoretical support for human-machine collaborative

teaching in the digital-intelligent education ecosystem.

Key words: digital-intelligent education; human-machine collaborative teaching; educational

ecosystem; educational intelligent agents; Deep Seek
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