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Human-Machine Collaborative Learning: Practical Logic and
Typical Patterns

WANG Yiyan', LIU Qi*® & ZHENG Yonghe'

(1. Research Institute of Science Education, Beijing Normal University, Beijing 100875, China;
2. School of Computer Science and Technology, University of Science and Technology of China,
Hefei 230027, China; 3. State Key Laboratory of Cognitive Intelligence, Hefei 230027, China)

Abstract: With the advancement of digital transformation in education and rapid development of
generative artificial intelligence, human-machine collaborative learning will become the new normal of
Sfuture learning. Human-machine collaborative learning mainly improves the efficiency and effectiveness
of learning through the reasonable division of labor and organic collaboration between students and
machines. It also promotes the common growth of student intelligence and machine intelligence, realizes
the creation of educational intelligence through human-machine collaboration, and solves complex
tasks beyond human intelligence and machine intelligence. In addition, human-machine learning
promotes student knowledge construction, cognitive development, thinking enhancement, and
intelligence cultivation. The development of human-machine collaborative learning requires the growth
of individual learner intelligence as the core, emphasizing the game and balance between humans and
machines, and strengthening the identification and dynamic adjustment of human-machine roles, while
enhancing the flexible transformation of autonomy between humans and machines. This study proposes
a model of human-machine collaborative learning, focusing on "intervention autonomy" learning for
knowledge mastery, "collaboration exploration” learning for knowledge construction, and "dialogue
negotiation" learning for knowledge creation to outline the practical patterns of human-machine
collaborative learning. The future development of human-machine collaborative learning needs to
further optimize the mode and strategy of intelligent learning intervention, improve students' sense of
autonomy, strengthen the exploration of human-machine collaborative learning mode, explore the
mechanism of human-machine collaborative learning, and support the innovative development of
learning mode in the intelligent era.

Key words: human-machine collaborative learning; personalized self-directed learning; intelligent

learning competence; generative artificial intelligence; human-machine collaborative education
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