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Generative AI-Empowered Interdisciplinary Inquiry Learning in Schools for the Deaf:

Mechanisms, Models, and Empirical Evidence
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Abstract: This study addresses triple dilemmas faced by deaf and hard-of-hearing (DHH) students in field-based inquiry:
gaps in information perception, barriers to real-time interaction, and difficulties in transforming lived experience into
structured knowledge. Based on situated cognition, distributed cognition, and experiential learning theories, we propose
the core concept of “Field-based Inquiry as Generative Learning” and develop a three-stage inquiry model powered by
Generative Artificial Intelligence (GAI)—Perception Enhancement, Situated Interaction, and Experience Generation. The
model helps restructure the cognitive between DHH students and the real world at the cognitive mechanism level.
Following two rounds of iterative practice and a mixed-methods evaluation within the thematic project “Exploring
Zhaoqing s Guangfu Culture and Advocating for Ancient City Intangible Cultural Heritage,” the findings reveal that the
GAl-supported experimental group significantly outperformed the control group in higher-order questioning,
interdisciplinary conceptual integration, and creative cultural expression. Furthermore, the development of students' key
competencies showed statistically significant improvement. This research not only provides a feasible pathway for DHH
students to equitably engage in deep inquiry experiences but also offers a theoretically grounded and practically validated
paradigm for the integrated innovation of “Al + Special Education.”
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