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Rhyme task  
tǊŜǎǎ ōǳǘǘƻƴ άмέ ǿƘŜƴ ƭŜǘǘŜǊ ƴŀƳŜ rhymes 
ǿƛǘƘ κƛΥκ όŀǎ ƛƴ άōŜŜέύΣ ōǳǘǘƻƴ άнέ ǿƘŜƴ ƭŜǘǘŜǊ 

name does not rhyme with /i:/  

Event Related Potentials revealed early (150 ms) rhyming effects for single letters  
Sewon Bann and Anthony Herdman, University of British Columbia 

ÅSublexical (letter) orthographic processing was postulated to proceed to 
sublexical phonological processing and then to whole-word representations[1] 

ÅN1 (negativity at ~170 ms) has been associated with orthographic processing 
because ERP differences exist between orthographic (letter/word) and non-
orthographic (pseudoletter/pseudoletter strings) stimuli[2-9] 

ÅHowever, phonological processing of words was shown to begin by 150 ms[10], 
which can occur before the N1 orthographic effects 

ÅRecording ERPs during a single-letter rhyme/nonrhyme judgement task might 
help identify when sublexical phonological processing is occurring.  

ÅHowever, sublexcial phonological studies using rhyming tasks only found 
significant ERP rhyme effects for single-letters at around 450 ms[11,12], well 
beyond lexical retrieval. 

ÅIn an attempt to clarify the timing of orthographic and phonological processing 
for single-letters, we replicated a single-letter orthographic study[3] and a 
phonological study[11] in a single group of adult participants. 

Å15 adults (ages 20-35; 8 female), English first-language 
Å64-channel ActiView2 BIOSEMI system, re-referenced to linked mastoid 

 
ÅStimuli: 

 
 
ÅThree two-forced choice tasks:  

Introduction ERP Results 

Methods 

Conclusion 
Sublexical orthographic and phonological processing may begin as 
early as 130-150 ms with overlapping time courses that persist 
beyond 170 ms. 
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Å Letter-Pseudoletter effect occurred at 130 ms 

Å N1 and P2 were larger and more delayed for Pseudoletters than Letters [2,3]  

FIRST 

SECOND 

Letter ID task  
tǊŜǎǎ ōǳǘǘƻƴ άмέ ǘƻ letter, 
ōǳǘǘƻƴ άнέ ǘƻ pseudoletter 
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Paired-Rhyme task 
tǊŜǎǎ ōǳǘǘƻƴ άмέ ǿƘŜƴ {9/hb5 ƭŜǘǘŜǊ ƴŀƳŜ rhymes 
ǿƛǘƘ CLw{¢ ƭŜǘǘŜǊ ƴŀƳŜΣ ōǳǘǘƻƴ άнέ ǿƘŜƴ {9/hb5 

letter name does not rhyme with FIRST letter name 

(Note: Rhyme and NonRhyme ERPs were averaged across Rhyme and Paired-Rhyme tasks because they showed consistent effects 

Behavioural Results 

Letter ID vs. Rhyme Tasks 

Letter ID Task 

Rhyme Tasks 
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ÅLetter-Pseudoletter effect at 130 ms indicates early (or beginning stages of) 
sublexical orthographic processing 

ÅRhyme-NonRhyme effect at 150 indicates early (or beginning stages of) 
sublexical phonological processing 

ÅLetter-Rhyme task effect at 200 ms indicates later sublexical 
phonological processing similar to that seen for lexical phonological 
processing[2,10]  

ÅWe replicated N1 letter-pseudoletter effect[2,4] 

ÅWe replicated N450  single-letter rhyme effect[11] 

 

Summary 

Available @ www.audiospeech.ubc.ca/research/branelab / 
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Timing of Orthographic & Phonological Processing 

Å Rhyme P2 < Letter P2 [2,10] 

Å Greater negativities for NonRhyme than Rhyme at 145 ms and 426 ms[11] 

145 ms 355 ms 426 ms 

smaller 
scale 

smaller 
scale 

smaller 
scale 

NonRhyme 

Pseudoletter 

Letter 

Letter 
minus 

Pseudoletter 

Rhyme 

NonRhyme 
minus 
Rhyme 

Rhyme 

Letter 

Letter 
minus 
Rhyme 

133 ms 186 ms 279 ms 

215 ms 332 ms 426 ms 

133 186 279 

145 355 426 

215 332 426 

N1 

P1 

P2 

P3 

p<.05 FDR corrected 
p<.01 FDR corrected 

Rhyme 
NonRhyme 

Letter 
Pseudoletter 

Letter 
Rhyme 

p<.05 FDR corrected 
p<.01 FDR corrected 

p<.05 FDR corrected 
p<.01 FDR corrected 

N450 N150 

Letter ID Rhyme Paired 
Rhyme Task 

Letter ID Rhyme Paired 
Rhyme Task 

ÅReaction Times were 18 ms faster to Letter than Pseudoletter stimuli (p<.01) with no 
difference in % hits (p=.85) 
ÅReaction Times were 27 ms faster to Rhyme than NonRhyme stimuli (Rhyme Task only; 

p<.01) with 3% more hits to Rhyme than NonRhyme stimuli  (p<.01) 


