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1) Do different languages occupy different parts 
of your brain?

2) When you’re using one language, what’s 
going on with the other one? Is it napping? 
Or ready?

3) How does the brain switch between 
languages?



• By and large, the neural 
basis of langauge is much 
much more similar across 
languages. 
• One example, Russian vs. 

English à

1) Do different languages occupy different parts 
of your brain?

• But what does it look like 
if you stuff both 
languages into the same 
brain?



• But what does it look like 
if you stuff both 
languages into the same 
brain?

• At a macroscopic level, 
different languages in a 
bilingual brain don’t generally 
spatially separate (Costa, 
2020).

• When we examine the details, 
differences can be observed.



both affected

English only affected (all trials)

Dutch only affected (all trials)

One trial affected
Some trials affected

“bird”
“vogel”

Picture naming task



1) Do different languages occupy different parts 
of your brain?

2) When you’re using one language, what’s 
going on with the other one? Is it napping? 
Or ready?

3) How does the brain switch between 
languages?

Ø Not in broad terms, but at the micro-level we see differences.



2) When you’re using one language, what’s 
going on with the other one? 
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2) When you’re using one language, what’s 
going on with the other one? 



Dependent measure: N400

N400

Related
Unrelated
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1) Do different languages occupy different parts 
of your brain?

2) When you’re using one language, what’s 
going on with the other one? 

3) How does the brain switch between 
languages?

Ø Not in broad terms, but at the micro-level we see differences.

Ø Even when a language is not being used, it is still activate and 
can affect the processing of the language that is in use.



3) How does the brain switch between 
languages?

• Popular paradigm and result:
Ø Switching is difficult and heavily 

recruits prefrontal executive 
control systems

Ø In a bilingual brain, executive 
control gets extra “exercise”
leading to better control and 
inhibitory mechanisms in 
general. “Bilingual advantage”

Is language switching under more ecologically valid conditions 
actually costly? 

To what extent does more natural language switching engage 
the executive control systems?



• When they want to: 
• When conversing with a similarly bilingual person, you 

can switch languages whenever you want and still be 
understood.
• “Dense code-switching context”

When do bilinguals switch languages?

• When they have to: 
• When switching from conversing with person A to 

person B and they both command just one of your 
languages.
• “Dual language context”



Esti Blanco 
Elorrieta



Modelling constrained (dual) and free (dense) 
language switching in the lab

dual

dense
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(Blanco-Elorrieta & Pylkkänen, 2017, Journal of Neuroscience)

Ø Replication of behavioral switching cost 
and prefrontal engagement for artificial 
cues 

Ø No behavioral cost and less prefrontal 
engagement in a more natural dual 
language context

Ø No behavioral cost and no prefrontal 
increase for switches in a natural dense 
context.



1) Do different languages occupy different parts 
of your brain?

2) When you’re using one language, what’s 
going on with the other one? 

3) How does the brain switch between 
languages?

Ø Not in broad terms, but at the micro-level we see differences.

Ø Even when a language is not being used, it is still activate and 
can affect the processing of the language that is in use.

Ø In a highly context dependent way. 
ØThe more natural the switching situation, the less “brain 

effort” is recruited, although switching mandated by the 
context is always somewhat costly.




