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Research on the Impact of Collaborative Argumentation Scaffolding Based on
Multimodal Large Language Models on Knowledge Building

ZHU Ke', WU Yaxin', XIA Jingyi’
(1.Faculty of Education, Henan Normal University, Xinxiang Henan 453007;
2.Henan Provincial Collaborative Innovation Center for Intelligent Education, Henan Normal University,
Xinxiang Henan 453007)

[Abstract] In the digital learning context pursuing knowledge building, traditional scaffolding faces
challenges such as structural rigidity, homogeneity of form, and unidirectional interaction. As general
artificial intelligence evolves from unimodal to multimodal approaches, intelligent scaffolding facilitates the
in—depth development of knowledge building through intelligent adaptive feedback, cross—modal processing,
multi—agent interaction and other auxiliary collaborative demonstrations. This study integrates the SMCKI
collaborative argumentation model, relying on multimodal large language model technology, to construct a
collaborative argumentation scaffolding based on multimodal large language models. A teaching experiment
involving 68 college students was conducted. Based on learners” generative interaction data, methods such
as content analysis, multi-level logistic regression, and path analysis were used to verify the effectiveness of
the scaffolding from the perspective of stage development. Results indicate that the collaborative
argumentation scaffolding based on multimodal large language models has triggered the richest collaborative
argumentation discourse transfer behaviors and higher—order knowledge building viewpoints. The summary
of sublimated discourse transfer behaviors is closely related to key viewpoints, which emerges as the
dominant factor facilitating the transition of knowledge building from lower levels to higher levels. Finally,
based on the research findings, strategic recommendations are proposed from three aspects: multimodal
open systems, differentiated support strategies, and synergistic coexistence mechanism.

[Keywords] Multimodal Large Language Models; Knowledge Building; Collaborative Argumentation
Scaffolding; SMCKI Model; Human—Machine Collaborative Learning



