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Methods 
276 Trials (240 critical trials, 24 probes, 12 filler trials) were presented during a 
Semantic Categorization task – press to animal names (Go/no-go). 

Stimuli were white characters on a neutral grey background. 

Target stimuli were 5 letter uppercase words preceded by a forward mask and a 50ms 
lowercase prime.  

Primes were either the same word (repeated) or a different word (un-repeated) than 
the subsequent target and were filtered so that they contained either only high (> 7.0 
Hz/letter), only low (< 1.7 Hz/letter), or full spatial frequency information.  

EEG data were digitized continuously from 32 scalp sites (.01 to 15 Hz). 
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Introduction 
• The visual system breaks down information into component spatial frequencies to 

be processed in distinct pathways on the way to visual perception (DeValois & 
DeValois, 1988). 
 

• Multiple studies have shown that the recognition of complex visual stimuli such as 
scenes (Peyrin et al., 2004) or faces (Vuilleumier et al., 2003) use these multiple 
streams of spatial frequencies in different ways to optimize recognition. 
 

• Further research has associated a deficit in low spatial frequency processing with 
certain types of dyslexia (Buchholz & McKone, 2004). 
 
 

• The current study extends the research on the role of spatial frequency to visual 
word recognition. 
 

• Specifically, we used a classic masked repetition priming paradigm in which we 
filtered out either high, low, or no spatial frequencies from the primes. 

Participants 
30 San Diego State University students, 20 females, mean age = 22.8 years. 

Right-handed, monolingual English speakers with normal or corrected-to-normal vision. 
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Conclusions 

• Full spatial frequency primes showed the typical masked priming 
effects of  attenuated N250 and N400 to repeated words compared to 
unrelated words (see Grainger & Holcomb, 2009). 

• High spatial frequency primes elicited a similar, but weaker repetition 
effect in the N250 and a marginally significant anterior N400 effect.  

• Interestingly, low spatial frequency primes produced a reversed effect 
in a late N/P150 time window (repeated words more negative than 
unrelated words) as well as a late N400-like effect. 

• The early low spatial frequency effect may represent some kind of 
rough word shape matching process, while the late effect may be due 
to backwards priming. 

• Together these findings suggest that although the typical masked 
repetition priming ERP effects seem to be more dependent on high 
spatial frequency information, low spatial frequency information is 
necessary for the full range of these effects and furthermore, does 
produce distinct low spatial frequency repetition priming effects.  
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Methods 
276 Trials (240 critical trials, 24 probes, 12 filler trials) were presented during a 
Semantic Categorization task – press to animal names (Go/no-go). 

Stimuli were white characters on a neutral grey background. 

Target stimuli were 5 letter uppercase words preceded by a forward mask and a 50ms 
lowercase prime.  

Primes were either the same word (repeated) or a different word (un-related) than 
the subsequent target and were filtered so that they contained either only high (> 7.0 
Hz/letter), only low (< 1.7 Hz/letter), or full spatial frequency information.  

EEG data were digitized continuously from 32 scalp sites (.01 to 15 Hz). 
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Introduction 
The visual system breaks down information into component spatial frequencies to be 
processed in distinct pathways on the way to visual perception (DeValois & DeValois, 
1988).  Multiple studies have shown that the recognition of complex visual stimuli such 
as scenes (Peyrin et al., 2004) or faces (Vuilleumier et al., 2003) use these multiple 
streams of spatial frequencies in different ways to optimize recognition.  Further 
research has associated a deficit in low spatial frequency processing with certain types 
of dyslexia (Buchholz & McKone, 2004). 

 
The current study extends the research on the role of spatial frequency to visual word 
recognition.  Specifically, we used a classic masked repetition priming paradigm in 
which we filtered out either high, low, or no spatial frequencies from the primes. 
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30 San Diego State University students, 20 females, mean age = 22.8 years. 

Right-handed, monolingual English speakers with normal or corrected-to-normal vision. 
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effect in the N250 and a marginally significant anterior N400 effect.  

• Interestingly, low spatial frequency primes produced a reversed effect 
in a late N/P150 time window (repeated words more negative than 
unrelated words) as well as a late N400-like effect. 

• The early low spatial frequency effect may represent some kind of 
rough word shape matching process, while the late effect may be due 
to backwards priming. 
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