
  Background 

This study is part of a series of studies aimed to use real-time 
measures of language processing (Event-Related Potentials) to 
assess what leads to successful reading in deaf adults and to 
identify differences between hearing and deaf readers. 
 

Questions of interest: 
Do early reading sensitive ERP components differ in deaf vs 
hearing readers? Do skilled and less-skilled deaf readers 
exhibit distinct patterns of ERP effects? 

 

N170 
Previous studies have shown that the N170 component is sensitive 
to perceptual expertise, for example: 
• Larger N170s are elicited to bird images than dog images in bird 

experts (and vice versa in dog experts [1]) 
• Larger N170s are elicited to car stimuli in car experts than car 

novices [2] 
 

N170 Asymmetry 
• Previous research has shown left-lateralized occipito-temporal 

N170 effects for words: 
• Orthographic stimuli such as words, pseudowords, and 

consonant strings elicit larger N170s in the left 
hemisphere than nonorthographic stimuli [3] 

• The left lateralization of the N170 emerges early in 
young readers [4] 

• During second language learning, N170 leftward 
asymmetry increases quickly as a function of second 
language learning [5] 

  Method (cont.) 
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  Method 

Task 
Participants were presented 
with a randomized list of 60 
words (e.g., TABLE) and 60 
symbol strings (e.g., %$#@+) 
pressing a button to each 
stimulus. 

• A reversed P1 asymmetry was observed in less-skilled deaf readers 
• this suggests weaker/less developed early orthographic feature 

processing for these deaf readers 
• A reversed N270 asymmetry was observed in the less-skilled deaf 

readers 
• poor orthographic processing may persist into later processes 

whereby orthography is mapped onto word-level 
representations 

• Both deaf groups showed a lack of N170 asymmetry compared to 
hearing readers 
• This difference may be due to some aspect of being a deaf 

reader as hearing and skilled deaf readers had similar reading 
(PIAT) scores 

• One possibility for the symmetrical N170 effect could be the 
absence of phonological tuning of the LH VWFA. Deaf readers are 
less likely to have strong orthographic-phonological interactivity 
when learning to read 

  Discussion 

Differences in P1 and N170 ERP Components for Deaf vs. Hearing Readers 
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Electrophysiological Recording 
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TABLE 

Participants 
28 congenitally deaf readers (16 males) ages 19-49 (mean = 30, sd = 8) 

• Normal visual acuity and psychological profile 
• Fluent American Sign Language and English 
• 14 in each of two sub-groups with PIAT scores of 75 (7.8) 

(6th grade equivalent) for the less skilled group and 93 (4.2) 
(college freshman equivalent) for the skilled 

14 hearing readers (13 females) ages 19-32 (mean = 23, sd = 4) 
• Normal visual acuity and psychological profile  
• No fluency in any other language than English 
• PIAT scores of 92 (4.0) 

EEG from 32 electrodes was 
recorded and referenced to the 
average of all electrode sites. 
Amplitude and latency of the P1 
and N170 were measured over 
left and right hemisphere 
occipital electrode sites (O1 and 
O2). 

Comparison of ERPs at left and right occipital sites 
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