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SlimStampen: Memory Theory-based Learning
• Finding optimal item repetition schedules
• ACT-R model of human declarative memory 
• Estimating the rate at which learners forget items using 

accuracy and response times 
• Repeating items just before they are estimated to be forgotten 

van Rijn, van Maanen & van Woudenberg, 2009



R
at

e 
of

 fo
rg

et
tin

g

Time (seconds)

Tracking Rate of Forgetting

Sense et al., 2016



Is the Rate of Forgetting a personal trait? 
The rate of forgetting is:

• Correlated between different sessions of similar learning 
materials (r = .8)

• Correlated between sessions of different learning materials 
(r = .5)

• Correlated with resting-state EEG and MRI 

• Can we use SlimStampen model’s Rate of Forgetting  
estimations to diagnose memory decline in clinical 
populations? 

Sense et al., 2016; Xu et al., 2021; Zhou et al, 2021 



Rate of Forgetting as a clinical marker (1)
• Collaboration with Deutsches Zentrum für

Neurodegenerative Erkrankungen (DZNE) in Magdeburg 
• 29 participants, aged 65-85 
• Learning the names of German cities, using a speech-

based version of SlimStampen 
• Montreal Cognitive Assessment (MoCa) 

• Rate of Forgetting was negatively associated with MoCA-
scores (Pearson’s r = − 0.49, Bayes Factor  = 9.12) 

Wilschut et al., 2021



Rate of Forgetting as a clinical marker (2)
• Collaboration Alzheimer Disease Research Centre (ADRC), 

University of Washington, Seattle  
• Intake of SCD patients by 3 neurologists (3-5 hrs)
• Probability of MCI diagnosis 



Predicting MCI status from Rate of Forgetting 



What’s next?
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Speech prosody-based improvements of Rate 
of Forgetting estimations 
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