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Human-Machine Intelligence Collaboration for Homework Tutoring:
Motivation, Framework and Application

XIA Xueying, LI Yubin, WANG Xuguang, YAO Qiaohong
(School of Computer and Information Technology, Liaoning Normal University, Dalian Liaoning 116081)

[Abstract] In the context of the "double reduction" policy, the research on how to develop a new
generation of intelligent homework tutoring system framework that is free from the answer—supply tutoring
mode and strengthens the role of higher —order thinking development, metacognitive regulation and
emotional motivation becomes one of the key technologies that need to be broken through in the current
intelligent learning system. This paper addresses the problems that exist in the key aspects of the current
intelligent homework tutoring system, such as the difficulty in tapping learners” multiple implicit
characteristics, the difficulty in guiding and cultivating higher—order thinking ability, the lack of fine—
grained design of tutoring strategy attributes and insufficient data support for tutoring effect verification,
adopts the technical breakthrough route of human-machine intelligence collaboration, and builds a new
generation of intelligent homework tutoring system framework based on the intelligent collection of
learners” multiple data and homework question information, the collaborative decision —-making between
expert experience and machine intelligence, the integration of metacognitive adjustment strategies, and the
knowledge graph of tutoring strategies to promote the development of learners” higher —order thinking
ability. The system automatically generates personalized tutoring solutions for different learners with the
goal of both knowledge mastery and thinking development, and conducts application analysis based on the
prototype design with examples to promote the accurate and intelligent implementation of homework
tutoring.

[Keywords] Intelligent Homework Tutoring; Human —Machine Intelligence Collaboration; Learning

Analytics; Framework Construction
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