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Motivation
• Recent memory research has begun to analyze the effects 

of interventions on continuous measures of memory 
(e.g., Donkin et al., 2014; Sutterer & Awh, 2016).

• Previous research on retrieval practice (RP) has 
predominantly featured stimuli with discrete right-or-
wrong answers. 

• A more continuous measure potentially offers greater 
sensitivity in assessing the effects of RP.

• We used Koriat and Goldsmith’s (1996) work on memory 
precision as a basis for understanding how retrieval 
practice (RP) affected the grain size at which participant’s 
reported their memories for the color of line drawn 
objects.
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Conclusion

Next Steps
Future research will focus on the application 
of continuous measures to the understanding 
of metacognition and long-term memory. 
These studies might involve:
• Retrieval practice without feedback
• Incorrect feedback
• Spatial Stimuli
• Asymmetric Intervals
• Questions involving the estimation of 

temporal quantities
• Comparison of mixture modeling and 

metacognitive operationalizations of 
precision.

Question
How does retrieval practice affect participant-reported grain 
sizes, which act as metacognitive indicators of memory 
precision?

Hypotheses
1. Retrieval Practice will lead to a reduction in error (i.e., 

better performance).
2. Retrieval Practice will result in smaller interval widths, 

indicating higher metacognitive evaluations of memory 
fidelity.

Mean Abs. Error

Figure 1. A linear mixed model accounting for between-subjects variability and 
bar positions found that increased number of presentations reduced mean 
absolute error (p < .0001; d = 0.23). There was a significant interaction 
between number of presentations and study condition (p = .012). Max error 
was equal to 125 units. 95% confidence intervals shown.

Repeated rounds of RP causes decreased 
error and facilitated the creation of more 
precise, yet correct intervals. In addition, this 
research suggests that:
• Learning materials need not be easily 

verbalizable to be benefitted by RP (c.f. 
Carpenter, 2011).

• Retrieval practice does not have 
detrimental effects on participants’ 
confidence in delayed tests of memory 
(also shown in a similar experiment by our 
lab involving response confidence).

Methods
• MTurkers (n = 67) learned a set of 80 line-drawn items 

filled with random colors taken from a subset of the LAB 
color space.

• Items were manipulated via the number of presentations 
(1 vs. 3) and also the manner in which they were studied 
(restudy vs. retrieval practice). 

Figure 4. Items in the three-presentation condition were significantly more 
likely to be assigned correct intervals (p = .0004; d = 0.11). There was also 
a significant interaction between study condition and number of 
presentations (p = .002). The numbers within each bar represent the 
distribution of intervals in each bin. Intervals were considered correct if 
they contained the correct answer.
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All Intervals, Median Width 

Figure 2. RP (p = .004; d = 0.10) and greater number of presentations (p < .0001, 
d = 0.27) significantly decreased the width of participant generated confidence 
intervals.
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Correct Intervals, Median Width 

Figure 3. RP (p = .02, d = 0.12) and greater number of presentations (p < .0001, 
d = 0.41) significantly decreased the width of correct participant generated 
confidence intervals. Intervals were considered correct if the correct answer 
was located in the given interval.

Median = 52 units
Mean = 60.92 units

Median = 50 units
Mean = 56.10 units

Median = 36 units
Mean = 45.18 units

Median = 30 units
Mean = 38.92 units

Note: Effect sizes (d) were estimated from 
linear mixed models via the method described 
in Westfall et al. (2014). Significance test (p) 
values were computed via Satterthwaite 
approximation. 
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