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Abstract Multimodal data fusion offers new opportunities for higher education
institutions to accurately perceive students' ideological dynamics, yet it also brings
structural challenges such as perceptual overload, difficulties in meaning decoding, and
a disconnect between intervention actions and actual needs. This paper adopts a dual
perspective of "technology empowerment—institutional synergy" to construct a
three-layer coupling mechanism encompassing coupling foundation, coupling process

(perception—analysis —decision-making —intervention closed loop), and coupling
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guarantee (organizational restructuring and capacity building). It further proposes three
discriminative dimensions: information flow closure, rule embeddedness, and functional
interlocking. Based on a mixed-method study involving 379 questionnaires from 11
higher education institutions in Wenzhou and two typical case studies of University W
and University Z, the findings show that this mechanism significantly improves early
warning effectiveness (from 35% to 68%), enhances cross-departmental collaboration,
and promotes the transformation of working models from reactive to predictive. At the
same time, the study reveals practical constraints such as data barriers, algorithm
dependency, and ethical boundaries. This research provides a theoretical framework and
practical pathways for optimizing the ideological dynamics perception system in higher

education institutions in the digital intelligence era.

Keywords Multimodal Data Fusion; Ideological Dynamics Perception; Precision

Ideological and Political Education; Coupling Mechanism; Data Governance
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