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Supplementary Information 

 
Recall of Retrieved Items during Retrieval Practice and at Test. Supplementary Tables 1–3 show 
recall of retrieved items during retrieval practice and at test. As described in the Main 
Manuscript, recall of retrieved items at test was unaffected by lag in experiments 1 and 2 but 
decreased with increasing lag in experiment 3. The difference in findings reflects the fact that 
experiment 3 employed a much wider range of lag intervals (nearly seven days) than did 
experiments 1 and 2 (less than 20 minutes). 
 Recall of retrieved items during retrieval practice showed the same pattern of results as 
recall of retrieved items at test. Because, in all three experiments, variances of recall rates did 
not differ across conditions (Levene`s tests: all Ps > .127), we conducted an analysis of variance 
to compare recall rates across conditions. In experiments 1 and 2, recall during retrieval practice 
was unaffected by lag condition (experiment 1, mixed-factorial ANOVA: F(3, 108) = 1.31, P = 
.275, η2 = .04; experiment 2, mixed-factorial ANOVA: F(2, 81) = 0.29, P = .748, η2 < .01), whereas 
in experiment 3, recall during retrieval practice decreased with increasing lag (mixed-factorial 
ANOVA: F(2, 81) = 7.91, P < .001, η2 = .16). In all three experiments, there was a main effect of 
retrieval practice cycle, with recall increasing from the first to the second retrieval practice cycle 
(all Ps < .001), but there was no interaction between lag condition and retrieval practice cycle 
(all Ps > .132). 
 In all three experiments, mean recall of the retrieved items was similar between second 
retrieval practice cycle and test (experiment 1: 64.9% vs. 61.9%; experiment 2: 74.5% vs. 71.0%; 
experiment 3: 66.3% vs. 67.0%). This holds although, during retrieval practice, the first two 
letters of each item served as a retrieval cue, and, at test, only the initial letter of each single 
item was provided as cue. The similarity in recall levels between retrieval practice and test 
reflects the fact that there was only a short 2-min delay between retrieval practice and test, and 
recall of retrieved items at test thus could benefit from preceding recall of the very same items 
during retrieval practice. 

A comparison of recall levels between retrieved items (Supplementary Tables 1–3) and 
nonretrieved items (Figures 3–4) shows that, in nine of the ten experimental conditions, recall of 
the retrieved items exceeded recall of the nonretrieved items, with differences between 10% 
and 30% between the two item types. Only in the 20-min condition of experiment 1, recall levels 
of retrieved and nonretrieved items were roughly equal (61.07% vs. 62.14%). 

 
Cognitive (Distractor) Tasks. In experiment 1, besides simple counting backwards, three neutral 
distractor tasks were employed to fill the single lag intervals. Immediately after study, all 
participants counted backwards for 2 min, which filled the lag interval in the 2-min lag condition. 
In the 8, 14, and 20-min lag conditions, participants engaged in one, two, or three further 
distractor tasks. Each distractor task lasted for 6 min and was sampled randomly (without 
replacement) from i) mental rotation of dices [1], ii) applied arithmetics [1], and iii) detecting 
repetitions of stimulus features in a sequence of visually presented objects 
(http://brainworkshop.sourceforge.net). 
 In experiment 2, besides simple counting backwards, another four neutral distractor 
tasks were employed to fill the single lag intervals. Immediately after study, all participants 
counted backwards for 2 min, which filled the lag interval in the 2-min lag condition. In the 11-
min lag condition, one block of two further distractor tasks followed, and, in the 20-min lag 
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condition, two blocks, each with two further distractor tasks, followed. Each block lasted for 
9 min and consisted either of i) mental overlaying of visual objects [2] followed by the operation 
span task [3], or ii) a progressive matrices test [4] followed by a fill-in-the-arithmetic-operators 
task [4]. The pair of tasks that was employed for a block was sampled randomly (without 
replacement) from the two possible pairs of tasks. 

Both the distractor tasks employed in experiment 1 and the distractor tasks employed in 
experiment 2 are similar to distractor tasks used in prior research on retrieval practice effects, 
both testing effect studies [5, 6] and studies on retrieval-induced forgetting [7, 8] and retrieval-
induced enhancement [9, 10]. There are no results in the literature on whether the single 
distractor tasks differ much in the degree to which they induce internal context change. 
Accordingly, there was no way to create any reasonable expectations on whether results would 
vary with employed distractor tasks. 
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Supplementary Table 1. 
Recall performance [%] of retrieved items in experiment 1 as a function of temporal lag 
between study and retrieval practice (2 min, 8 min, 14 min, 20 min) during first retrieval 
practice cycle, during second retrieval practice cycle, and at test. 
 
 

 
 

2 min 
 

 

8 min 
 

14 min 
 

20 min 
 

1st RPC 
 

66.07 
 

56.43 
 

57.86 
 

62.50 
2nd RPC 70.00 62.14 61.43 66.07 
Test 63.57 

 

61.79 61.07 61.07 
 

Note. RPC = retrieval practice cycle.  

Supplementary Table 2. 
Recall performance [%] of retrieved items in experiment 2 as a function of temporal lag 
between study and retrieval practice (2 min, 11 min, 20 min) during first retrieval practice 
cycle, during second retrieval practice cycle, and at test. 
 
 

 
 

2 min 
 

 

11 min 
 

20 min 
 

1st RPC 
 

71.79 
 

67.50 
 

71.79 
2nd RPC 76.07 73.57 73.93 
Test 69.64 

 

70.00 73.21 
 

Note. RPC = retrieval practice cycle.  

Supplementary Table 3. 
Recall performance [%] of retrieved items in experiment 3 as a function of temporal lag 
between study and retrieval practice (2 h, 2 d, 7 d) during first retrieval practice cycle, during 
second retrieval practice cycle, and at test. 
 
 

 
 

2 h 
 

 

2 d 
 

7 d 
 

1st RPC 
 

73.93 
 

58.93 
 

53.57 
2nd RPC 77.14 62.86 58.93 
Test 78.21 

 

65.36 57.50 
 

Note. RPC = retrieval practice cycle.  
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