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Abstract : With the widespread application of artificial intelligence (Al) in education, personalized learning has
emerged as a crucial direction for educational transformation. Current Al-driven personalized learning
systems still face challenges in cognitive state recognition, task matching, and path regulation. This
study introduces the SOLO (Structure of Observed Learning Outcomes) classification theory to
construct an analytical framework centered on cognitive complexity, exploring its applicability and
guiding significance in Al-assisted learning. Starting from the SOLO hierarchical structure, we analyze
its implications for learning content adaptation and task classification, then dissect core barriers in
personalized learning processes. We propose Al intervention optimization pathways integrating SOLO
theory, including constructing cognition—driven assessment models, designing multimodal behavioral
recognition systems, and embedding feedback mechanisms, aiming to enhance the system's
capabilities in deep cognitive guidance and dynamic adaptation. This research provides theoretical
foundations and practical approaches for optimizing intelligent education systems.
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