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Supplementary Figure 1 Experiment 1: Early learning of a new skill occurs largely offline. Replication in a large crowdsourced sample
A, B, in-lab experiment, C, D crowdsourced experiment 
A, C: Performance curves over all 36 trials. Skill was measured as the average inter-tap interval within correct sequences (tapping speed measured in keypresses/s, mean + s.e.m.) 1 and as the average number of correct sequences per trial (shown as green dots) 2-5. Note the similarity of in-lab and online-acquired learning curves. Stars in C indicate the significance level of trialwise micro-online (blue) and micro-offline (red) learning (two-tailed one-sample non-parametric permutation test, *P < 0.05, **P < 0.01, ***P < 0.001).
B, D: Accuracy was quantified as 1 minus the number of erroneous relative to correct keypresses in each trial 6,7. In the in-lab experimental group, accuracy increased rapidly over the first three trials and then stayed constant for the remaining 33 trials. In the crowdsourced experimental group, accuracy increased over 5 trials and then remained constant at a comparable level.



      [image: ]
Supplementary Figure 2 Experiment 2: Performance curve of interference sequences. Learning of the target sequence 4-1-3-2-4 was interfered by learning of another sequence 2-3-1-4-2 either immediately (early interference, N=118, red), or 10s after (late interference, N=126, magenta) each practice period.  Skill was measured as the average inter-tap interval within correct sequences (tapping speed measured in keypresses/s) 1 and as the number of correct sequences 2-4,7. The performance curve of the interference sequence of each group is displayed.
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Supplementary Figure 3 Stabilization of motor skill during short periods of rest in an in-lab collected experiment.
Task: Learning of the target sequence 4-1-3-2-4 was interfered by learning of random other sequences (4-2-3-1-4; 2-3-1-4-2; 3-1-4-3-2; 1-4-3-4-2; 3-1-2-1-4; 3-2-4-2-1) either immediately (Early int, N=24, first row), or 10s after (Late int, N=22, second row) each practice period. To avoid proactive interference of late interference on the following trial, a rest period of 10s was introduced and the rest period in the early interference group matched to 20s. Training consisted of 27 trials (each inset shows a single trial). In each practice period (target or interfering sequence), participants were asked to repetitively tap the sequence indicated on the screen as fast and accurately as possible using their left, non-dominant hand. B, Skill was measured as the average inter-tap interval within correct sequences (tapping speed measured in keypresses/s) 1 and C, as the number of correct sequences 2-4,7. The performance curve of each group (red: early interference, magenta: late interference; mean + s.e.m.) is overlaid with the average of modelled performance curves. Note that the late interference group shows a steeper rise in early (trial 1-5) and higher level during later trials (6-27). Modelling of the number of correct sequences (trial 1-12 as in Experiment 2) revealed no significant group differences in the model parameters initial performance (P = 0.10), maximum performance (P = 0.28) and learning rate (P = 0.15, two-sample non-parametric permutation test). 
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Supplementary Figure 4 Experiment 3 and 4: Training under reduced or unexpected practice period duration shows comparable micro-offline gains. 
A, C: Performance curves over all trials of the 12 minutes training session for experiment 3 (A, 5 s practice period duration) and experiment 4 (C, unpredictable practice period duration (5, 6, 7, 8, 9 or 10 s practice period duration). Skill was measured as the average inter-tap interval within correct sequences (tapping speed measured in keypresses/s, mean + s.e.m.) 1 and is given for each experimental group (magenta) and the reference group with 10s practice period duration (black). In both experimental groups, performance ceiling was higher compared to the reference group. 
B, D: Stacked performance curves of late learning trials (11-48 or 41). Performance is averaged within participants for each trial and normalized to a speed of 1 keypress/s of the first sequence. In the 5s practice period duration experimental group (experiment 3, B, magenta), performance decrements started earlier and were less pronounced than in the 10s practice period duration reference group (black).  In the unpredictable practice period duration experimental group (experiment 4, D, magenta), performance decrements started earlier or at the same time and were equally pronounced as in the 10s practice period duration reference group (black). 

























[bookmark: _Hlk32329574][bookmark: _GoBack][bookmark: _Hlk32329521]Supplementary Table 1. Estimators of the Mean. For each experiment, variance and standard error (variance normalized by sample size) are given. Crowd-soured sample sizes above 100 yield lower variance.     

	Group
	Variance
(keypresses/s 2)
	Standard Error
(keypresses/s)

	Experiment 1, in-lab group
 N=27
	1.97
	0.26

	Experiment 1, crowdsourced group N=389
	1.70
	0.07

	Experiment 2
N=373
	1.62
	0.07

	Experiment 3
N=118
	1.80
	0.12

	Experiment 4
N=71
	2.09
	0.17
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