
• Comprehending a newly learned language requires interactions between 
perceptual, semantic, and executive processing systems.
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Results

• Functional changes resulting from learning occur rapidly and involve many 
distributed areas of the brain (rather than visual areas responding 
exclusively to visual features, etc.)

• At this early stage of learning, recruitment cognitive control regions are 
associated with successful comprehension.

• In Study 1 (who learned to ceiling) and Study 3 (who learned over 3 
weeks), alignment to semantic features increased with learning. In 
Study 3, alignment to sign form features decreased with learning. 

• Together, these studies provide novel insight into the often-understudied 
initial stages of learning.
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From seeing to understanding: Novice sign language learners shift focus from perceptual to 
semantic information for newly learned signs 

ASL stimulus images courtesy of  ASL-LEX (www.asl-lex.com), used with permission
Networks where FDR q < 0.05 shown

• Perceptual: Some studies suggest that novices 
activate sensory regions (e.g. occipital for reading1) 
more than fluent users

• Semantic: Recruitment of semantic regions and 
alignment to semantic features increases with 
learning and comprehension2,3

• Executive: Frontal activation may be a hallmark of 
successful engagement at earliest stages4, but 
associated with poorer performance later in 
learning5.

• In addition to being an understudied case, signed languages provide 
opportunity to study perceptual features that are maximally dissimilar from 
spoken language users’ prior experience. 

• Across three studies, hearing, non-signing English speakers were scanned 
while they viewed clips of concrete nouns in American Sign Language (ASL) 

Across three datasets, how does representation of 
semantic and perceptual features change during sign 

language learning?

Pilot Sample

Cross-sectional 
(compare studied & 

unstudied signs)

Longitudinal (same 
signs viewed before & 

after learning)

RSA results for each model and ROITerm-based Association Maps derived 
from Neurosynth6
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• To look beyond the term-based ROIs, we also ran RSA in each 
network from the Yeo 7-Network Atlas9

A.A. P.

A.P. P.

LH RH

15

3

7

1

7

3

1

5

1

5

7

1
5

7

1

In studies 1 & 3, alignment to semantic features 
increased with learning. In study 3, alignment to 

sign form features also decreased in visual ROI.
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• In Study 2, (where the lesson was shortest and behavioral 
performance was poorest), there was no significant shift. 
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