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• Bilingualism is a much studied topic in 

psycholinguistics and cognitive psychology. 

However, given the evolution of society many 

bilinguals are in fact trilinguals (or more) and 

this leads the field to focus on this particular 

aspect of language processing. 

• Van Hell & Dijkstra (2002) in a series of lexical 

decision tasks involving Dutch-English-French 

trilinguals with different levels of proficiency 

found that words of the dominant language also 

activate information relative to the non-target 

language, and provide some evidence about 

the non selective processing of languages by 

multilinguals (See also Dijkstra & Van Hell, 

2003).

• In another trilingual study, Lemhöfer, Dijkstra 

& Michel (2004) investigated cognate effects 

using a lexical decision task involving Dutch-

English-German trilinguals. This study showed 

that triple cognates were recognized faster than 

double cognates during L1 processing, 

supporting the view that all languages known by 

a multilingual, even the L3,  may affect word 

activation and  recognition of the target 

language.

• In a recent ERP investigation of word 

recognition in bilinguals, Midgley, Holcomb & 

Grainger (2009) compared the ERPs generated 

by L1 and L2 words in participants with different 

L2s and different levels of proficiency during a 

semantic categorization task. Results show 

significant effects in centro-anterior sites with a 

delay in peak N400 amplitude for L2 words. 

These results indicated that the effect is due to 

language dominance. 

• The present study provides a direct test of the 

hypothesis that AoA is the basis of at least part 

of the difference seen in the ERPs generated to 

L1 and L2 words in the Midgley & al. (2009) 

study. In the present study, ERPs were 

recorded to words in French, English and 

Spanish with trilinguals during a silent reading 

task.

PREDICTIONS

- If the delayed anterior negativity 

seen in the Midgley & al. study is 

due to AoA, then we expect to see 

a delay for both L2 and L3 with 

respect to L1, and no difference 

between L2 and L3.

- If the delayed anterior negativity is 

due to quantitative differences in 

fluency then one would expect to 

see graded effects across the 

languages, with L1 peaking before 

L2, in turn peaking before L3.

• Participants were 21 trilinguals, L1 

French, in their 3rd year of applied 

foreign language studies in English 

(L2; mean AoA  9.8 yrs) and Spanish 

(L3; mean AoA 13.1 yrs).

• Though all participants had a good 

level of proficiency in the three 

languages proficiency was graded 

such that L1>L2>L3 as assessed by a 

self-rating questionnaire and a post-

test of translation from French words 

to English and Spanish.

Findings
• Between 200 and 300 ms post stimulus onset, words in 

L2 generate more positive-going waveforms than either 

L1 or L3 words.

• Between 300 and 400 ms, the ERPS generated by L1 

words elicit more negative going waveforms than either 

L2 or L3 words. 

• The same delay in the peak of the N400 for L2 and L3 

words suggests that the difference in AoA is driving this 

pattern.

• The difference observed between L2 and L3 words in 

the early window (200-300 ms) could be due to 

differences in the degree of orthographic similarity 

between French words on the one hand, and English 

and Spanish words on the other hand. 

• Differences observed in the later time window (400-

500ms) could reflect the difficulty associated with 

processing L3 words compared with L2 words.

• Midgley & al. (2009) suggested that part of the 

differences between L1 and L2 might be related to the 

“richness” of semantic representations of words.

• Trilinguals had to perform a go/no-

go semantic categorization task, and 

respond only to animals probe words.

• The words presented in the three 

languages were controlled to be as 

language specific as possible, 

avoiding close cognates and 

interlingual homographs. 

• Stimuli consisted of 624 concrete 

nouns between 3 and 8 letters in 

length and a global frequency of 89 

OPM. 
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Electrode montage; electrode analysis sites are 

connected by lines. A critical sequence.

EEG Recording Procedure

-29 channel montage

- 2 electrodes to monitor for artifact 

due to eye movement

- 1 electrode one on each mastoid 

(reference and evaluation of differential 

mastoid activity)

Data Analysis

Average waveforms: 

- 3 levels of Language (L1 vs. L2 vs. L3)

- 3 levels, Posterior-Anterior

(posterior, central and anterior)

- 3 levels of Laterality (right, center and 

left)

Separate repeated measures

ANOVAs analyze the data in 4 epochs:

200-300, 300-400, 400-500 and 

500-600 ms)

French (L1) English (L2) Spanish (L3)


