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Can Large Model-based Tutoring Agents Facilitate Generative Sense-making?
—Theoretical Model and Empirical Research

DU Xiuping', WANG Yinyu’, SONG Yaxin', GAO Lingze'
(1.School of International Education, Tianjin University, Tianjin 300072;
2.School of Education, Tianjin University, Tianjin 300350)

[Abstract| Generative learning in practice has several challenges, including low learner engagement,
lack of real—time guidance, difficulties in implementing personalized learning processes, and poor quality
of generative learning products. Large model—driven tutoring agents, with their multimodal interaction and
dynamic cognitive diagnosis, are expected to deeply integrate with generative learning and overcome these
limitations. Therefore, based on the generative sense—making framework, this study constructs a theoretical
model of tutoring agents facilitating generative sense —making, and combines eye —tracking, EEG and
questionnaires to deeply explore the impact and mechanism of tutoring agents on the process and
outcomes of generative sense—making. The study has found that when learners use tutoring agents in the
process of generative sense —making, their brains can maintain a state of "low relaxation and high
engagement", optimize visual cognitive behaviors, and improve the quality of generative learning outcomes.
In terms of learning outcomes, learners demostrate significant improvements in knowledge retention and
knowledge transfer. However, tutoring agents fail to effectively promote learners” higher —order thinking
skills and even weaken their problem—solving abilities. PLS-SEM analysis further shows that improving the
quality of GLA products with the assistance of tutoring agents is the key to successful generative sense—
making. Finally, based on these findings, targeted suggestions are put forward to address the potential
educational risks in the integration of generative learning and Al, providing theoretical support and
practical guidance for the digital intelligence development of generative learning.

[Keywords] Tutoring Agent; Large Language Model; Generative Sense—making; Higher—order Thinking
Skill; PLS-SEM
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