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Abstract: It is well known that the schedule of practice partly determines the efficiency of learning sessions, 
and thus the retention of the learned materials. Even the classical Leitner method for learning factual infor-
mation is based on this principle, as better encoded items are practiced less often. By calculating the optimal 
distance between repetitions of a to-be-learned item, large learning gains can be obtained. Most methods that 
aim for optimizing the schedule of practice adapt the schedule based on whether a learner provides a correct, 
or an incorrect answer. However, even when an item is correctly answered, the speed by which an answer is 
given could be used to assess how well an item is encoded in memory. In this talk, Prof. van Rijn will present 
an adaptive learning system that is based on computational cognitive models of the human long-term memory 
system. This system keeps track of the internal activation of each to-be-learned item, and updates the internal 
activation after each presentation. Based on this activation value, the system determines which item needs to 
be practiced at what point in time, or whether the learner is ready for the presentation of new items. This sys-
tem has been tested in multiple experiments demonstrating typical learning gains of 10%, and it is now used 
by a large Dutch publishing house in their online systems associated with all their secondary education learn-
ing materials. Prof. van Rijn will also discuss recent work with this system that suggests that the internal pa-
rameters of the system are better predictors of how well an item is mastered than the score on a test, that 
these parameters are stable over time and relatively stable over materials, and how these parameters corre-
late with other, more traditional measures of learning aptitude.  

Biography: After obtaining his Master degree in Cognitive Science at the Max Planck Institute for Psycho-
loguistics and the University of Nijmegen, Prof. van Rijn did his PhD at the University of Amsterdam focusing 
on computational models of inductive discovery learning and cognitive development using the ACT-R cogni-
tive architecture. His post-doc position, with John R. Anderson at Carnegie Mellon University, strengthened 
his interest in studying cognition using formal, computational methods and initiated his current line of research 
in Temporal Cognition. As an associate professor at the University of Groningen, his group focusses on how 
time is perceived by the brain and used in cognitive tasks, and also on how temporal information can be used 
to optimize adaptive learning systems. The adaptive learning system developed by Prof. van Rijn is used in 
the online learning portal of the largest educational publishing house of the Netherlands. Prof. van Rijn has 
chaired the Department of Experiment Psychology at the University of Groningen, is member of the governing 
or scientific boards of a number of societies, and has published about 40 journal papers since 2010.   
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