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Introduction: Modern study programs are developed around learning goals that raise student competences to
the graduation-level. Based on these, a set of didactical units are devised that, according to expert judgment,
should guarantee these competence levels for all students. Proving the effectiveness of these didactical units
is difficult.

Hypothesis and Objectives: This project aims at methods based on collaborative filtering techniques that can
produce an objective way of discovering unobservable competences and competence development based on
student grades.

Setting and Methods: Collaborative filtering techniques are known for their ability to find hidden variables that
explain user preference, for example in the entertainment sector. The technique unveils unobserved properties
of both users (students’ competences) and items (educational units’ requirements) that explain the user’s
preference or performance (grade) for the item. No techniques exist however that attach meaning to these
properties or allow tracking their evolution under outside influences. To make this possible, the collaborative
filtering framework needs to model these influences and the development of the user explicitly, incorporating
time as a dimension over which the user and his hidden representation are expected to change. To make the
results suitable for interpretation, we will integrate conformal predictions with collaborative filtering
techniques to provide guarantees about the accuracy of the computed model.

Impact: We anticipate the resulting techniques to be useful in education and human resources, but also in
medical domains, where patient response-rates to medication depends on previously administered regimes,
and in any other domains where user preferences evolve over time.

Requirements candidate: Highly motivated student with good programming and English communication skills
and a proactive and resolute attitude.
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