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Mining Meaningful Features of Learning Behavior.
Research on Prediction Framework of Learning Outcomes

WU Fati & TIAN Hao

(School of Educational Technology, Beijing Normal University, Beijing 100875, China)

Abstract; As the core issue of learning analytics, timely and effective prediction of learning outcomes is the key
to ensuring learners’ success and an essential means to provide learners with personalized learning support services.
How to find learning features that have both predictive effectiveness and teaching significance has become a problem
worthy of attention. This study built a learning outcome prediction framework by feature engineering method , based on
108 students in the CLOUDBAG Platform. Firstly, through literature review and teacher interviews, the framework
was divided into four dimensions ; student-student interaction, student-teacher interaction , student-content interaction ,
and student-interface interaction , which contained a total of ten learning features. Secondly, using students’ learning
behavior data in the platform, ten features were quantified and filtered, and eight effective features were selected
through correlation analysis and information gain (rate) analysis to form the final feature set. Finally, learning out-
comes were predicted by eight machine learning algorithms. The results showed that the random forest algorithm was
better than the other seven algorithms, and the prediction accuracy can reach 73.15%. At the end of the paper, re-
search results were summarized and reflected from the aspects of effective learning behavior indicators and effective
learning features. It was expected to provide research support for learning analytics and evaluation in a blended learn-
ing environment.

Key words: feature engineering; learning analytics; learning features; learning outcome prediction
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