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From Technology Integration to Human - Al Collaboration: Reconstructing and Cultivating
Pre-service Teachers' Intelligent Education Literacy from an AI-TPACK Perspective
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Abstract: Generative artificial intelligence (Al) is increasingly used in lesson preparation, instructional design, and
learning assessment. Pre-service teachers therefore need to examine whether Al-generated content meets disciplinary
requirements, teaching objectives, and students' needs. Drawing on literature analysis, framework comparison, and
theoretical reasoning, this article reviews TPACK, AI-TPACK, and related research on teacher competence. It proposes
six dimensions of intelligent education literacy: understanding and use of AI; instructional design and implementation;
disciplinary integration; assessment and decision-making; human—AI collaboration and professional development; and
ethics and responsibility. AI-TPACK provides the knowledge base for this framework, while content verification and
teachers' final judgment connect that knowledge with teaching practice. The article discusses corresponding approaches
through coursework, task-based training, subject pedagogy, collaborative practice, formative assessment, and ethics
education. The proposed dimensions and their relationships require further examination in pre-service teacher education.
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