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Background
• mind wandering (MW)          impaired executive functioning (EF) & perceptual decoupling1

• MW          sleep-like slow-wave oscillations during wakefulness2

• implicit statistical learning (SL)          unconscious extraction of environmental regularities3

• competitive relationship between SL and EF4

Research Questions
• relationship between MW and SL?          Studies 1-3

• link between slow-wave oscillations and MW/SL?          Study 2

• link between MW and SL/EF?          Study 3

The Alternating Serial Reaction Time (ASRT) Task
• ASRT          visuomotor learning (general) & SL (sequence-specific)3,4

• combined with thought-probes (on-task vs. MW)

Study 1
• pre-registered, online study (N = 135)5

• 25 blocks of the ASRT

• 25 thought-probes

Analysis
• SL learning score: accuracy and reaction time 

(RT) difference for high- vs. low-probability triplets

• within-participant: on-task vs. MW 

• between-participant: more vs. less MW

pMW x Block < .001

pMW x Block = .296 pTriplet x MW x Block = .018

pTriplet x MW = .002
During mind wandering:

• worse visuomotor 

performance (accuracy)

• improved SL (accuracy)

• improved SL at task-start 

(RT)

• better SL both within- & 

between-participants

Study 2
• lab study (N = 37)6

• 30 blocks of the ASRT

• 30 thought-probes

• 64-channel EEG 

Analysis
• SL: same as in Study 1

• frequency-domain EEG: aperiodic vs. periodic 

components (slow: < 2 Hz, delta: 2.5–4 Hz, theta: 

4.5–8.5 Hz, alpha: 9–13.5 Hz, beta: 14–30 Hz)

pMW < .001 pMW x Block = .001

• worse visuomotor accuracy during MW

• improved SL during (spontaneous) MW in the 

1st half of the task

EEG, 1st task-half:

• slow & delta activity:

enhanced both with MW 

and better SL at 

frontolateral & 

centroparietal electrodes

• beta activity: 

widespread positive 

association with MW only

MW SL

Study 3
• online study (N = 240)7

• 30 blocks of a novel ASRT & Go/NoGo task

• 30 thought-probes

Analysis
• SL: same as in Study 1

• EF (inhibitory component): NoGo accuracy

pTriplet x MW = .014 pTriplet x MW x NoGo < .001

MW On-task

pMW < .001

during mind wandering:

• improved SL (RT data)

• worse response inhibition

• beneficial effect of MW on SL depends on executive 

performance: worse NoGo accuracy          better SL while MW

Go: Catch the dog! NoGo: Don’t touch the cat!

Mind wandering…

• may act as a gatekeeper for the competitive interplay between implicit statistical 

learning and executive control,

• may foster covert sleep-like states in the awake brain to enhance the 

unconscious monitoring of the environment for the extraction & consolidation of 

probabilistic patterns,

• can ultimately enable the prediction of future events to optimize behavior, at the 

expense of concurrent executive performance.

Mind wandering is not 

always maladaptive and 

does not necessarily involve 

perceptual decoupling from 

external stimuli. 
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pFDR < .05pFDR < .05
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