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The past decade has seen a surge of studies on the extent to which even very proficient second language (L2) 
learners can become native-like in their real-time comprehension of sentences. Two areas of focus have been (1) 
whether proficient L2 speakers compute syntactic structures that have the same complexity as native language 
(L1) users’, and (2) whether they do so within the same time frame (e.g. [2, 4]). Filler-gap constructions have 
revealed much about the sentence-processing system (example 2a). There is ample evidence that L1 speakers 
quickly identify the filler and attempt to connect it to a predicate, but the picture for L2 learners is mixed, (e.g., [2, 
4]). It is likely that more proficient L2 learners show more native-like processing of filler-gap sentences, but to our 
knowledge this hypothesis has not been directly tested. We used ERP to test the comprehension of filler-gap 
sentences in L1 and L2 speakers, and used an individual differences approach to examine the relationship 
between L2 proficiency and N400 effects.  

Participants: (1) 19 L1 English speakers; (2) 19 native Chinese speakers, advanced learners of English  

Materials were fashioned after those in Garnsey et al. [3]. 30 sets of sentences with embedded questions were 
created: half plausible, half implausible; half were headed by ‘whether’, half began with ‘which’.  

Procedure:  Participants completed 2 sessions, separated by 1 week, so that they read all 30 items from each 
condition. Each EEG recording session consisted of 4 blocks of 30 sentences, for a total of 240 sentences. 
Participants read sentences word-by-word. Each word appeared for 350 ms., followed by a 350 ms. blank 
interval. Each sentence was followed by an acceptability judgment. EEG was recorded using a Hydrocel 
Geodesic Sensor Net and an Electrical Geodesics Net Amps 300 amplifier. Participants were also administered a 
language background questionnaire and vocabulary tests (by which English proficiency was determined), along 
with tests of working memory.  

Results & Conclusion: We focus on N400 effects at 9 electrode sites (CZ, C3, C4, PZ, P3, P4, F3, FZ, & F4) in 
the time window 300-450 ms at the critical words (underlined in (1) and (2)). For No-Gap sentences, both L1 and 
L2 groups showed an N400 effect at the critical word (article vs. customer), F(1,36) = 6.18, p = .02, with the L2 
group showing a later N400 peak (L1= 363 ms.; L2=377 ms.,  F(1,36) = 4.81, p=.03), replicating a number of L2 
studies (e.g. [1]). For Filler-Gap sentences, there was an interaction between group and plausibility, F(1,36) = 
4.21, p = .047). The N400 effect was significant in native speakers but not L2 learners as a group. However, 
regression analyses showed that greater proficiency in L2 was correlated with larger N400 effects in the filler-gap 
sentences (r=.28, p=.02). These results suggest that although the L2 learners as a group are sensitive to 
plausibility variations, only the relatively more proficient L2 learners show such sensitivity in filler-gap 
constructions. Possible explanations for the lack of effect for relatively less proficient learners will be discussed. 

Examples: (Underlined words are the critical words. Italicized words differ in contextual plausibility.)  

No-Gap Plausible: 1a. The boss knew whether the secretary called the customer about the order. 

No-Gap Implausible: 1b. The boss knew whether the secretary called the article about the order. 

Filler-Gap Plausible: 2a. The manager knew which customer the receptionist called about the problem. 

Filler-Gap Implausible: 2b. The manager knew which article the receptionist called about the problem. 
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