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How to be a better student
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Information is better encoded when there is a 
longer delay between repetitions (spaced practice) 
Cramming for a test (massed practice) is not a 
good strategy. Your time is more efficiently spent 
spacing student sessions over multiple days. 

Spacing versus distributed learning
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Spacing versus distributed learning

Bahrick, H.P., Bahrick, L.E., Bahrick, A.S., & Bahrick, P.E. (1993). Maintenance of foreign language 
vocabulary and the spacing effect. Psychological Science, 4, 316–321.
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Spacing versus distributed learning

Cepeda NJ, Vul E, Rohrer D, Wixted JT, Pashler H. Spacing effects in learning: a temporal ridgeline of optimal retention. Psychol Sci. 2008 
Nov;19(11):1095-102. doi: 10.1111/j.1467-9280.2008.02209.x. PMID: 19076480.
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Spacing versus distributed learning

Cepeda NJ, Vul E, Rohrer D, Wixted JT, Pashler H. Spacing effects in learning: a temporal ridgeline of optimal retention. Psychol Sci. 2008 
Nov;19(11):1095-102. doi: 10.1111/j.1467-9280.2008.02209.x. PMID: 19076480.

“Although the interactive effects of gap and RI pose 
challenges for practical application, certain conclusions can 
nonetheless be drawn. If a person wishes to retain 
information for several years, a delayed review of at least 
several months seems likely to produce a highly favorable 
return on the time investment— potentially doubling the 
amount ultimately remembered com- pared with a less 
temporally distributed study schedule, with study time 
equated. Although this advice is in agreement with the earlier 
work of Bahrick (e.g., Bahrick et al., 1993), it is at odds with 
many conventional educational practices—for ex- ample, 
study of a single topic being confined within a given week of 
a course.”
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Spacing versus distributed learning
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Spacing versus distributed learning

Spacing good for memory but might make it harder to detect 
commonalities if you are extracting a pattern from a set of 
examples.
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Spacing versus distributed learning

Some items massed/some spaces
MSSMMSSMMSSM

All paintings either space or massed
depending on condition

Test: classify the painter of a novel
Painting
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Spacing versus distributed learning
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Spacing versus distributed learning

Test: recognition (have you seen
this artist work in the study phase?)
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Testing (and generation) effect
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Testing (and generation) effect

Jeffrey D. Karpicke Henry L. Roediger, The Critical 
Importance of Retrieval for Learning. Science, 
319,966-968(2008). DOI:10.1126/science.1152408

https://doi.org/10.1126/science.1152408
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Testing (and generation) effect

Jeffrey D. Karpicke Henry L. Roediger, The Critical 
Importance of Retrieval for Learning. Science, 
319,966-968(2008). DOI:10.1126/science.1152408

Learned
Equally well.
One week
Later….

https://doi.org/10.1126/science.1152408
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Testing (and generation) effect

Roediger, H. L., & Karpicke, J. D. (2006). Test-Enhanced Learning: Taking Memory Tests Improves Long-Term Retention. Psychological 
Science, 17(3), 249–255. https://doi.org/10.1111/j.1467-9280.2006.01693.x

https://doi.org/10.1111/j.1467-9280.2006.01693.x
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Testing (and generation) effect

Roediger, H. L., & Karpicke, J. D. (2006). Test-Enhanced Learning: Taking Memory Tests Improves Long-Term Retention. Psychological 
Science, 17(3), 249–255. https://doi.org/10.1111/j.1467-9280.2006.01693.x

(Initial recall-final recall)/initial 
recall

https://doi.org/10.1111/j.1467-9280.2006.01693.x
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Testing (and generation) effect
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Testing (and generation) effect

Jeffrey D. Karpicke Janell R. Blunt ,Retrieval Practice Produces More Learning than Elaborative Studying with 
Concept Mapping.Science331,772-775(2011). DOI:10.1126/science.1199327

https://doi.org/10.1126/science.1199327
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Testing (and generation) effect
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Take home message


