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Abstract: In response to the national Compulsory Education Curriculum Plan (2022 Edition)'s mandate for
interdisciplinary thematic learning, and to address the critical bottleneck in interdisciplinary instructional design
competency faced by frontline teachers whose professional backgrounds are predominantly rooted in single-discipline
pedagogy, this study proposes a human-Al collaborative empowerment pathway. The research pursues three
interconnected objectives: (1) to construct a teacher interdisciplinary instructional design competency model
(AI-ITPACK) that integrates a Generative Artificial Intelligence (GAI) dimension; (2) to employ a self-developed GAI
platform—the Three-Question Interdisciplinary (TQI) platform—as the intervention vehicle within a quasi-experimental
design, thereby elucidating the specific mechanisms and effects through which it empowers teachers' competency
development; and (3) to ultimately yield a replicable and scalable practice model. This study operationalizes the
"empowerment mechanism" into three measurable mediating variables: the degree of cognitive offloading, the quality
of human-computer interaction, and the level of metacognitive activation. Employing mediation and moderation
analyses, this research aims to unveil the specific pathways through which human-computer collaboration empowers
teachers' interdisciplinary design competence.
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