
Dissociable cortical networks encode cue sequences and movement sequences 

Introduction

Methods
Dataset:
• 20 neurologically healthy adults (aged 21-37), 10 female
• Subjects executed 4 movement sets and 4 cue sets with their right hand 
 • Encoding was assessed using representational similarity analysis [3]
 Imaging Parameters:
3T (SIBR), TR: 2000ms, MB=3, 66 slices, 241 volumes,  2mm  , 8 independent runs3

Sequence learning is fundamental to skilled movement, yet 
the underlying processes are not well understood. 

Sequences of actions can be encoded as sets of sensory goals
and sets of motoric actions. These two encoding modalities give
rise to multiple learning mechanisms. There is speculation that
these systems are orthogonal [1], but this has never been tested.  

Co
nd

iti
on

Condition = 8

References

Identical movement set
Di�erent cues

index
middle

ring
pinky

CueMovement

≥ 95% 
accuracy

Practice

Identical cue set
Di�erent movements

Run n: 

2-14 sec

6 sec

2-14 sec

6 sec

2-14 sec

2-14 sec

6 sec

2-14 sec

6 sec

2-14 sec

index
middle

ring
pinky

CueMovement

≥ 95% 
accuracy

PracticeRun n+1: 

Cue vs. Movement Set Encoding

Movement setCue set
H (a.u)

Representational similarity analysis

(pdf : www.psy.cmu.edu/~coaxlab/posters/beukema_cosyne.pdf)
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• Primary motor (M1) and primary somatosensory cortex (S1), superior parietal 
lobule (spl), and dorsal premotor cortex encode movement sets. 

• The occipital pole (ocpole) and lateral occipital complex (loc) encode cue sets.
 
• Movement and cue set encoding is entirely distinct, i.e. no region encodes both 
cue and movement sets. 

• A single region along the superior frontal sulcus (sfs) showed weak evidence of 
encoding both modalities but exhibited high variability across subjects.  

• These results suggest that sequence learning can proceed along two orthogonal 
channels. 
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Left hemisphere

Task Design: see [2] for details. 

*

Signi�cant encoding of set type
1 sample t-test, H>0, 

p<0.0062 (Bonferroni corrected)

Signi�cant di�erence between set types
paired t-test, 

p<0.0062, (Bonferroni corrected)

Encoding was assessed with the 
crossvalidated (across runs M) 
Mahalanobis distance between 
prewhitened coe�cients (u):

Dissimilarity matrix summarizes 
the representational structure: 

average distance = 

FDR corrected, q <0.05

,
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