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Research on Cone-of-Experience-based Generative Multi-agent Tutoring System

WEI Yantao', XU Qi%, SHI Yafei’, LIU Qingtang'
(1.Hubei Key Laboratory of Digital Education, Central China Normal University, Wuhan Hubei 430079;
2.Artificial Intelligence Education Department, Central China Normal University, Wuhan Hubei 430079;
3.Faculty of Education, Henan Normal University, Xinxiang Henan 453007)

[Abstract] Generative Artificial Intelligence (GAI)-based Tutoring Systems can enhance learning
outcomes by simulating professional mentors. However, existing systems often prioritize direct experience
over indirect experience, focus more on instructional guidance than learning support, and inadequately
support students” cognitive development. To address these challenges, this study develops a Generative
Multi—agent Tutoring System by integrating GAI with Cone of Experience theory. This system facilitates
students” learning by creating a learning model that unifies direct experience and indirect experience, and
a "teaching—learning—guiding" tri—agent. The findings indicate that the system has the ability to generate
high —quality instructional dialogues and has the dual advantages of efficient knowledge acquisition and
high technology acceptance. The guiding agent for direct experience learning presents optimal overall
performance, and the interactive teacher for indirect experience learning contributes to students” academic
success most. The study confirms that systematic integration of direct and indirect experiences optimizes
students” knowledge acquisition, and the tri—agent architecture successfully accommodates diverse learning
needs. These results provide effective references for the development and application of intelligent tutoring
system.

[Keywords] Cone of Experience; Multi—agent; Generative Artificial Intelligence; Intelligent Tutoring

System; System Construction



