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• Do composition effects for English replicate 
among Korean-English bilinguals?

• Are composition effects also observable for  
Korean?

• Are composition effects observable even when the 
language switches between the composing  
elements?

• Are executive control regions (dlPFC, ACC)  
recruited when the language switches? And if so, is 
this observable whether composition occurs?

Research Questions
How does switching languages during 

composition affect processing  
mechanisms incrementally?

Background

• Effects of composition, peaking at ~225 ms in 
the LATL, have been found for English[1] as well 
as in Arabic[2] and ASL[3]

• The ACC and dlPFC, regions associated with 
executive control, have been implicated in  
artificial language switching tasks[4]

• Artificial language switching tasks typically  
involve switching languages between elements 
that do not compose; while work using  
naturalistic code-switching typically involve 
combining complex elements[5]

Intra-sentential code-switching  
involves composing elements from two  

(or more) languages together
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Methods
20 Korean-English Bilingual Adults  

(16 Female, 4 Male)
• Age: M = 25.60 years (SD = 8.44 years)
• Age of Acquisition (Korean): M = 0.60 years (SD = 0.99 years)
• Age of Acquisition (English): M = 6.45 years (SD = 4.89 years)

• COMP task: 
Does the image 
match the two-
word expression?

• LIST task: 
Does the image 
match one of the 
two words?

• 720 trials (~50 minutes)

Data Collection & Analysis
• 157-channel Magnetoencephalography system  
(Sampling rate: 1000 Hz, Low-pass filter: 200 Hz, Notch filter: 60 Hz)

• Spatiotemporal cluster permutation tests were performed in LATL (BA 38, 20, 21), ACC (BA 24, 32, 33), 
and dlPFC (BA 9, 10, 46)

Discussion

Results

Language switching eliminated composition effects 
and orthography switching affected processing in all investigated areas

One-Way ANOVA: Composition effect in 
LATL for English, not Korean
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183-283 ms, pmcc=0.03 315-497 ms, pmcc=0.05

2 x 2 x 2 ANOVA: Effect of switching orthographies found in LATL,  
interacting with language switching in dlPFC, ACC
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English: Composition effect present, 240-338 ms, p=0.04

Hangul (Korean): No composition effect found
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Roman (Korean): No composition effect found
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• A composition effect was observed for English-only trials in the LATL, peaking at ~265 ms, but not for the Korean-only trials
• A composition effect was not observed when language-switching trials were included, even after controlling for the orthographic  
representation of Korean

• Because Korean allows serial verb constructions, one possible explanation for the absence of a composition effect in Korean is that  
participants composed the two verbs in the non-compositional trials together

• Interaction effects observed in the dlPFC and ACC do not support the hypothesis that these regions are engaged for language switching
• Surprisingly, manipulating the orthographic representation of Korean words produced robust effects in all three regions

No Composition, No Lang Switch
No Composition, Yes Lang Switch
Yes Composition, No Lang Switch
Yes Composition, Yes Lang Switch

Due to main effect of orthography 
switching, post-hoc 2 x 2 ANOVAs 

were performed after splitting  
design by orthography for Korean
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172-298 ms, pmcc=0.11

163-240 ms, pmcc=0.15

Trending effects reveal language switching boosts  
activation for non-compositional trials


