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This paper presents a novel approach, based on data mining methods, for the identi-
fication of freshmen who have a higher probability to face major difficulties to complete
their first year. This is obviously a major concern, for the students who would just need
some extra or specific help for being able to succeed, but also for the universities who
have to maintain a high level of education with limited resources. We focus more specifi-
cally on early detection. The goal is to detect these students at registration time based on
information easily available at this time; so as to be able to start academic achievement
support before the start of the year or, in some cases, to help the student to select the
most suitable orientation. We rely on some indicators of past performances and some en-
vironmental factors already identified in the literature. Our contribution is also to adapt
three data mining methods, namely random forest, logistic regression and artificial neu-
ral network algorithms, to reach a high level of accuracy. We refine the conventional
classification by creating subcategories for different levels of confidence: high risk of fail-
ure, risk of failure, expected success or high probability of success. Our methodology is
illustrated on the real case of the University of Liège, a major University in Europe. With
our approach, we can identify, with a confidence level of 90%, 10.5% students who will
have strong difficulties if nothing is done to help them.
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