Explaining forgetting at different timescales requires a time-variant forgetting function
Maarten van der Velde, Florian Sense, Jelmer Borst , and Hedderik van Rijn

Problem: a simple trace-decay function does not work across all timescales simultaneously
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Solution: introduce a time-variant component to the forgetting function

Option 1: time-variant retrieval threshold Option 2: time-variant decay

W \’ W \’
€ The retrieval threshold g
— drops over time. -
O O
© ©
= =
O O
< <

[ -

Retrieval threshold ( 1)

95%
0 4h 8h 12h 16h 20h 24h Oh 4h 8h 12h 16h 20h 24h
Time (1) Time (t)
80%
The rate of decay
\ 509/, m— slows over time.
Retrieval threshold ( t)
Tmin 10min 1h 6h 24h 1wk 7 wks Tmn 10min 1h ©6h 24h 1wk 7 wks
R®=0.98 . R®=0.95
- P S ®
2 o0 2 o05-
Q )
= =
© ©
g 1 S
o 0 04-
o o
D -5- D
- —
™ ! L 0.3 o

§- T=-2.57-0.27xIn(t)
llll I ll||||l| I II|IIII| | II|IIII| | Il|llll| | ll|l|
10° 10 10° 10° 10*

Between-session interval (minutes)

Conclusions

- Capturing memory retention across timescales using a common

trace-decay function requires a time-variant component.

- Using naturalistic data, we show that there are multiple solutions,

each with its own theoretical commitments and implications.
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Practical implications

» For education: a memory model that is accurate both within and
between learning sessions can improve learning outcomes.

- Optimal parameters change predictably, making it possible to use a
single model for a wide range of educationally relevant intervals.

university of
groningen

Data: 25,843 learning sequences

University students doing spaced retrieval
practice across multiple sessions, with
intervals ranging from seconds to weeks.
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Option 3: time-variant scaling factor
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More information

Read the paper: psyarxiv.com/d58n4
Get in touch:

¥ m.a.van.der.velde@rug.nl
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