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Abstract:. This study explored improving programming learning outcomes for beginners by comparing two teaching
Strategies: using a chatbot as a textbook learning scaffold and practicing programming comprehension. The results
showed that chatbot-based scaffolds reduce cognitive load through step-by-step guidance, helping students master basic
programming concepts. Program comprehension exercises focus on deepening understanding of logic and structure,
making them more suitable for advanced learners. Additionally, chatbots provide instant, customized support,
alleviating learning anxiety and enhancing confidence and motivation. Overall, the study suggests that integrating Al
learning tools with traditional teaching strategies can create a more efficient learning environment and further enhance
students' programming capabilities.
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