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Abstract: The increasing complexity of educational data demands advanced analytical methods beyond 

traditional evaluation metrics. This study investigates the application of Educational Data Mining 

(EDM) to analyze and predict students' academic performance effectively. It combines clustering 

methods, particularly an enhanced K-means algorithm, and deep learning techniques like Convolutional 

Neural Networks (CNN) to provide a comprehensive evaluation framework. The proposed approach 

focuses on improving the accuracy of performance prediction by determining optimal clustering 

numbers and using labeled data for deep learning. Results demonstrate significant improvements in 

identifying at-risk students and enhancing educational decision-making. 
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