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. CABFSE, FIRER AT e S T
5 4 B ARE & e B 56 2 (Barnett & Ceci, 2002) , £ 45
ARIE T A R8I o 18 SCHERE K& I [F] 2 BHE A&
Z I EAERR R, I AT AL i R . 229 2E p 5 2
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How Do Multimodal Large Language Models Reconstruct
STEM Interdisciplinary Teaching? An Analysis from
the Perspectives of Human-Al Collaboration and
Knowledge Generation

XU Su', XU Lingling", WANG Jian' & FENG Mei*

(1. School of Education, Shanghai Normal University, Shanghai 200234, China; 2. School of
Humanities and Public Administration, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: STEM interdisciplinary teaching, with the characteristics of real-world problem solving,
multi-representational knowledge integration, and design-based learning, has become an important
approach to cultivating complex problem-solving abilities and innovative competencies of students.
However, in K-12 educational practice, teachers often encounter challenges in its implementation. With
the rapid advancement of Multimodal Large Language Models (MLLMs), their capabilities in
multimodal understanding, semantic reasoning, and generative inference offer new possibilities for
supporting interdisciplinary knowledge construction and facilitating learning. Through literature
analysis and theoretical modeling, this study develops an analytical framework for understanding how
MLLMs reconstruct STEM interdisciplinary teaching from the perspective of knowledge generation.
Centered on the knowledge-generation process of STEM learning, including problem identification,
model construction, solution design, evidence generation, and iterative optimization, the framework
explains the mechanisms through which MLLMs support teaching and learning. The study suggests that
MLLMs should not be treated as tools for improving instructional efficiency but as cognitive mediators
that facilitate interdisciplinary concept alignment, human-AIl collaborative knowledge generation, and
evidence-based learning cycles. Through these mechanisms, MLLMs reshape knowledge organization,
collaborative teaching structures, and instructional decision-making processes, fostering a generative
learning ecosystem involving teachers, students, Al models, learning resources, and authentic task
contexts. Consequently, STEM teaching can move beyond linear knowledge transmission toward an
evidence-informed teaching paradigm characterized by knowledge generation, problem solving, and
continuous improvement. The study further argues that the educational value of MLLMs does not
emerge automatically from their technical capabilities but depends on the effective pedagogical

mediation of human-AI collaboration.

Key words: Multimodal Large Language Models; STEM interdisciplinary teaching; human—AI

collaboration; knowledge generation; instructional reconstruction

- 83 .



	多模态大语言模型何以重构STEM跨学科教学

