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Cognitive depletion has a negative impact on the
rate of implicit perceptual-motor sequence learning
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• Implicit perceptual-motor skill learning depends on automatic, 
unconscious implicit learning likely based on dopamine-gated plasticity 
in cortico-striatal circuits1

• Ego Depletion theory: depletion of a limited supply of self-
regulation resources leads to deficits in cognitive performance2

Does ego depletion slow implicit skill learning?
• If so, ego depletion effects may reflect reductions in available 
dopamine that reduce both pre-frontal functioning and dopamine-
gated learning

Introduction

Serial Interception Sequence Learning (SISL) Task

The Stroop3 Task
• Participants name the color of the letters (ink) for color words

• Compatible trials match: RED
• Incompatible trials are mismatched: RED
• Control trials: XXXX

• The interference effect (RT difference) measures ego depletion4

Methods

• Both for naturally-occurring depletion (Experiment 1) and 
experimentally-manipulated depletion (Experiment 2)

• Ego depletion leads to impairments in skill learning in addition to 
impairments in cognitive control

• Possibly due to a common dopaminergic depletion mechanism

Ego depletion decreases sequence-specific 
performance

• Depleted participants showed a significantly smaller difference 
between trained sequence and novel sequence performance at test

• The test contains fewer repetitions of the sequence. Ego depletion 
may impair an individual’s ability to “feel” the sequence, causing a 
decrease in sequence-specific performance at test

Ego depletion also decreases overall task 
performance

• Depleted participants performed the task significantly slower than 
control participants

• Non-specific learning is slowed by ego depletion

A Different Kind of Depletion?
• The correlation between the SISL task percent correct difference 
and Stroop interference score in Experiment 2 did not replicate the 
results of Experiment 1

• Is naturally occurring depletion different from cognitive depletion, 
possibly due to differential roles of social interaction?

Discussion
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Experiment 2
Ego Depletion Task

• Participants crossed out every e on a page of text
• For the second page, half of participants were given more specific 
instructions:

• Depletion group (n=15): cross off every e unless it was next to a 
vowel or one letter removed from a vowel
• Control group (n=15): cross off every e again

Experiment 1
Naturally Occurring Depletion
• 44 participants performed the 
Stroop task before SISL training
• Stroop interference was 
reliably correlated with SISL 
learning

• r = -0.30, p<.05

Depleted participants 
learned less after training
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• Circular cues scroll down a computer 
screen toward target rings

• Participants make a keypress (D/F/J/K) 
when the cue reaches a target

• Cues follow a covertly repeating 12-item 
sequence (20% trials are non-repeating)

• Training of 2,880 trials was followed by
540 test trials

• Test contained 180 trials each of the 
trained sequence and two novel sequences 

• Cue velocity was adaptively adjusted to maintain ~70% correct 
responses

• Learning Curve Results: Both groups learned at approximately the 
same rate
• Depleted participants showed a significantly lower sequence-
specific performance improvement at test.

• F (1,28) = 5.12, p<.05

Learning Curve SISL Test

Ego depletion leads to slower implicit 
perceptual-motor sequence learning

• The Stroop task was performed 
after the depletion manipulation
• Stroop interference was not 
reliably correlated with SISL 
learning (unlike Experiment 1)
• r = 0.05, p = .79

• Participants generally speed up 
with SISL practice
• Depleted participants required 
significantly slower-moving cues at 
test
• t (29) = 2.24, p<.05

Cue Velocity SISL vs. Stroop Correlation
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