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Design and Development of an Adaptive Programming ITS Using Domain Modeling
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Abstract: With the rapid advancement of artificial intelligence, ITS have become important tools for programming
learning. However, existing systems often suffer from one-sided diagnosis and monotonous tutoring strategies. To address
these issues, this study adopts a metacognition-oriented approach to enhance programming ability. A three-dimensional
domain model and a scaffolding system were constructed to develop a programming learning system that performs
learning analytics using process data and provides personalized feedback. By integrating artificial intelligence, a human-
machine mutually reinforcing adaptive loop was formed. Experimental results show that the system effectively helps
learners optimize their learning strategies, offering new insights for the design of intelligent tutoring systems.
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