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Towards a New Paradigm of Human-Machine Collaborative
Learning with Human-Al Integration

WANG Yiyan', FU Li* & ZHENG Yonghe?

(1. China Institute of Education and Social Development, Beijing Normal University, Beijing
100875, China; 2. Research Institute of Science Education, Beijing Normal University, Beijing
100875, China)

Abstract: Human-machine collaborative learning is an inevitable trend of learning transformation
in the digital age. However, generalized large models face problems such as poor scene adaptation, low
inference efficiency, poor interpretability, limited perception capabilities, and insufficient autonomous
planning, which make it challenging to support the deep development of human-machine collaborative
learning. And multi-agent systems have the characteristics of distributed intelligence, social
collaboration, and dynamic adaptation, which can achieve the transition from "centralized decision-
making" to "distributed intelligence" in machine intelligence, the transformation from "instrumental
assistance" to "social participation” in collaboration mode, and the integration of human-machine
intelligence from "one-on-one consultation" to "group collaboration", helping to upgrade the paradigm
of human-machine collaborative learning. Multi-agents have expanded the division of labor and
collaboration mechanisms between humans and machines, giving rise to new forms of human-machine
collaborative learning that move towards the integration of humans and intelligence: intervention based
autonomous learning based on multi-agent negotiation games, collaborative inquiry based learning
based on dynamic adaptation of multiple roles, and dialogue based negotiation based learning based on
flexible transformation from various perspectives. To promote the paradigm upgrade and practical
implementation of human-machine collaborative learning through the use of multiple agents, it is
necessary further to optimize the collaborative decision-making mechanism of multiple agents, improve
the interpretability of multi-agent decisions, perfect the risk prevention and control mechanism of
multiple agents, and rely on learning mechanisms to regulate intervention strategies, to facilitate the

integration of collective intelligence and co creation and symbiosis between humans and machines.

Key words: multi-agent systems; human—intelligence integration; human-machine collaborative

learning; paradigm upgrading; generative artificial intelligence
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