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ABSTRACT

An enduring issue in higher education is student retention to
successful graduation. National statistics indicate that most
higher education institutions have four-year degree comple-
tion rates around 50%, or just half of their student pop-
ulations. While there are prediction models which illumi-
nate what factors assist with college student success, inter-
ventions that support course selections on a semester-to-
semester basis have yet to be deeply understood. To further
this goal, we develop a system to predict students’ grades
in the courses they will enroll in during the next enroll-
ment term by learning patterns from historical transcript
data coupled with additional information about students,
courses and the instructors teaching them.

We explore a variety of classic and state-of-the-art tech-
niques which have proven effective for recommendation tasks
in the e-commerce domain. In our experiments, Factoriza-
tion Machines (FM), Random Forests (RF), and the Person-
alized Linear Multiple Regression model achieve the lowest
prediction error. Application of a novel feature selection
technique is key to the predictive success and interpretabil-
ity of the FM. By comparing feature importance across pop-
ulations and across models, we uncover strong connections
between instructor characteristics and student performance.
We also discover key differences between transfer and non-
transfer students. Ultimately we find that a hybrid FM-RF
method can be used to accurately predict grades for both
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new and returning students taking both new and existing
courses. Application of these techniques holds promise for
student degree planning, instructor interventions, and per-
sonalized advising, all of which could improve retention and
academic performance.
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