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Abstract:
Cross-disciplinary STEM education has become a focal point in recent educational reforms. However, there are two major barriers to advancing this initiative. One is the insufficient capabilities and confidence among teachers, and the other is the difficulties of catering learning diversity during STEM learning. To address these challenges, it is essential to leverage modern educational technology to establish online learning platforms that facilitate the transition from theoretical knowledge to practical application in STEM teacher training. Such platforms will alleviate the pressures teachers face while accommodating diverse learning needs Our ongoing large-scale project has already established a comprehensive STEM curriculum and developed systematic teaching methodologies, successfully converting 47 design-driven STEM activities into online courses via a learning management system (LMS). This online STEM curriculum are being successfully implemented in over 60 schools in Hong Kong. 
Although the LMS has initially addressed the two major challenges in STEM education, several limitations remain: limited teacher-to-student feedback during learning; (ii) insufficient accommodation of learning diversity; and (iii) inadequate flexibility for cross-disciplinary learning, and (iii) inadequate flexibility and extensibility for cross-disciplinary learning. Recent advancements in high-performance and low-cost open artificial intelligence (AI) large model (e.g., DeepSeek) offer unprecedented opportunities to further enhance the LMS. The SWEETIE STEM LMS is harnessing the latest AI technologies to strengthen its functions through two key initiatives: (i) the development of a vertical AI model that enables students to engage in direct dialogue with intelligent agents throughout their STEM learning process, facilitating discussions about their ideas and the challenges they encounter; and (ii) the collection of data on students' learning characteristics to build algorithms that provide intelligent recommendations upon the completion of activities. 
The integration of AI with STEM LMS represents a systematic approach to enhancing science education, distinct from the use of AI in individual learning contexts. In fact, generative AI embedded within the LMS can streamline multiple aspects of teaching and learning—from content creation and assessment design to automated grading of open-ended responses and data-driven instructional adjustments. Beyond the two initiatives outlined above, this presentation will explore additional future directions for AI-enhanced STEM LMS development.
