
Cognitive consequences of 
bilingualism
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Language Experience and Proficiency Questionnaire (LEAP-Q):
https://bilingualism.soc.northwestern.edu/wp-content/uploads/2012/02/MarianBlumenfeldKaushanskaya.pdf (English version)
https://bilingualism.soc.northwestern.edu/wp-content/uploads/2012/08/LEAP-Q-Mandarin-Pencil-and-Paper.pdf (Mandarin)

https://bilingualism.soc.northwestern.edu/wp-content/uploads/2012/02/MarianBlumenfeldKaushanskaya.pdf
https://bilingualism.soc.northwestern.edu/wp-content/uploads/2012/08/LEAP-Q-Mandarin-Pencil-and-Paper.pdf


2Purple: multiple official languages. Green: single official language. Blue: no official language, functionally multilingual.

Bilingual and Multilingual Countries/Regions
43% of the global population is bilingual
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Which languages are spoken in China?



Consequences of co-activation
• Executive/Inhibitory control
• Memory
• Language learning
• Neural function
• Creativity
• Decision making
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Bilingualism and inhibitory control
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Evidence for better inhibitory control

• Simon task (Simon & Wolf, 1963)
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Bialystok et al. (2004): study 1
• The first study to demonstrate the difference bt. younger adults and older adults 

via Simon tasks.
• Tasks: 

- Language background questionnaire
- Peabody Picture Vocabulary Test—Revised (PPVT–R; Dunn & Dunn, 

1981): a standardized test of receptive vocabulary.

- Raven’s Standard Progressive Matrices (Raven, 1958): an untimed test 
that measures abstract nonverbal reasoning ability.

- Simon tasks

• Participants : 
- Study 1: 20 younger adults (M=43.0 yrs) + 20 older adults (M=71.9)

- Half English monolinguals and half Tamil-English bilinguals in each 
group 7



Bialystok et al. (2004): study 1
• The first study to demonstrate the difference bt. younger adults and 

older adults via Simon tasks.
• Findings: 

- Simon effect was smaller in the bilingual samples
- Larger Simon effect in older adults than younger adults

Conclusions: 
- Bilingualism is associated with enhanced cognitive control
- Executive control declines with age
- but this decline was less severe in the older bilingual group

Bilingualism may therefore be one factor that mitigates the 
negative effects of aging
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Bialystok et al. (2008)
Results (for the Corsi block task):
- a sig. main effect of age, 
- no sig. ME of language group,
- sig. interaction of age and language group
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Bialystok et al. (2008)
• Simon arrow task and Stroop task
• Younger and older monolinguals 

and bilinguals
Findings:
- Older bilinguals showed 

greater facilitation and 
less cost than older 
monolinguals;

- Youngers: no difference in  
facilitation, a small one in 
cost 

Conclusions: 
- Bilingualism is associated 

with greater degrees of EC
- The bilingual advantage 

may be greater in older 
adults
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Bilingualism and memory
(or memory loss?)
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Participants: 52 participants with 
varying degree of English and Spanish

Procedures: encoding phase + retrieval 
phase

Tasks: surprise recognition memory test

Phonological sets: e.g. a cat, a cast, 
an iron

Semantic sets: e.g. a dog, a fox, a 
flashlight
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Results:
- Objects that shared phonology (cat-
cast) or semantics (dog-fox) with a 
target were remembered better than 
unrelated/control items. 
- Phonological overlap had a greater 

influence on memory when targets 
were cued by spoken words, while 
semantic overlap had a greater 
effect when targets were cued by 
characteristic sounds.

- Greater bilingual experience was 
associated with decreased impact of 
overlap on memory.



Bilingualism and memory

-variables that mediate co-activation
e.g., age, task…

15



What are age-related memory function  
losses? 
• Age-sensitive:

- Free recall

- Paired-associate learning

- Working memory

• Not age-sensitive:

- Memory for procedures

- Recognition memory

- Implicit memory
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• Paired-associates cued-recall task
The participants studied 40 
unrelated word pairs (e.g., DOCTOR–
LOBSTER) presented on the 
computer screen at a 5-sec rate. 
During the recall phase, the cues 
(e.g., DOCTOR) were presented in 
the same order as during encoding, 
and the participants typed in the 
correct response (e.g., LOBSTER).

• Free recall
A list of 20 words appeared 
individually on-screen at a 5-sec 
rate. The participants immediately 
recalled the words in any order. 

17(Bailey et al., 2008)



General conclusion: extensive practice managing two 
languages may lead to improved attentional control, which is 
related to enhanced retrieval in non-verbal memory tasks

• Luo et al. (2013): bilinguals better than monolinguals on a WM span 
task based on non-verbal spatial information, but not verbal ones

- Why?

- A bilingual disadvantage: lower vocabulary levels (Bialystok et al., 2010; 
Bialystok & Luk, 2012)
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Meta-Analysis Reveals a Bilingual Advantage That Is Dependent on Task and Age

19Ware, A. T., Kirkovski, M., & Lum, J. A. (2020). Meta-analysis reveals a bilingual advantage that is dependent on 
task and age. Frontiers in psychology, 11, 1458.



Bilingualism and language learning
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Participants: monolingual and bilingual

Tasks: a word recognition task with eye-
tracking and mouse-tracking in an
artificial language

Results: 
- Eye-tracking results showed that
monolinguals looked at competitors
more than bilinguals, and for a longer
duration of time.

- Mouse-tracking results showed the
monolinguals’ mouse movements
were attracted to native-language
competitors, whereas bilinguals
overcame competitor interference by
increasing the activation of target items.

Implication: language interference can
affect lexical retrieval, but bilingualism
may reduce this interference by facilitating
access to a newly learned language.
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Participants: monolingual and
bilingual primary-school children with
developmental language disorder
(DLD)

Tasks: a vocabulary task, a grammar
test, a grammaticality judgement task,
the Litmus Sentence Repetition Task,
and the Peabody Picture Vocabulary
Test, semi-spontaneous speech task,
a questionnaire measuring English
exposure

Language group: 
bilingual vs. monolingual



One brain, two tongues, two systems?
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- What goes on in the brains of people who know multiple
languages?

- Are all of the languages you know always active or if your brain
shutting off and sectioning things?

- switching between languages?
- Are different languages represented in different parts of the
brain? E.g. a place for English? a place for Chinese? …

- We NOW KNOW that is not the case.

- Language is distributed through out multiple areas of the
brain. It is a network.
- We don’t ever really switch off our languages. They are
constantly co-activated and running in parallel. 25
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The finding has been replicated with:
- Spanish-English (Ju & Luce, 2004; Chabal & Marian, 2015; Shook & Marian, 2019)
- Dutch-English (Weber & Cutler, 2004; Lagrou et al., 2012, 2013)
- Japanese-English (Cutler et al., 2006)
- German-English (Blumenfeld & Marian, 2007)
- Hindi-English (Kapiley & Mishra, 2018; Prasad et al., 2019)
- Finish-French-English (Veivo et al., 2018)
- …

Variables that mediate co-activation:
- Presence of within-language overlap (Spivey & Marian, 2003)
- Degree of phonological overlap (Blumenfeld & Marian, 2007; Martinez Garcia, 2018)
- Lexical status: cognate/non-cognate (Blumenfeld & Marian, 2007)
- Sentence context (Lagrou et al., 2012; Shook et al., 2014)
- Culture-specific cues (Kapiley & Mishra, 2018)
- Language history & experience: proficiency, native status, exposure…
- Cognitive load (Prasad et al., 2019)

Evidence from bilingual eye-tracking experiments

Target item: clock
- English speakers: clock-cloud
- Spanish speakers:
clock (reloj) - gift (regalo) 
- Spanish-English bilinguals

(Chabal & Marian, 2015)

Sample layout for English overlap condition



Code-switching
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“Can you get me un café con leche y azúcar [a coffee with milk and sugar]?”
“ Can you get me einen Kaffee mit Milch und Zucker?”
“我要⼀杯coffee，加milk和sugar。”
“我要⼀杯咖啡，what do you like?”



- When do you code-switch?
- Who are you talking to when you code-switch?

- What are you talking about when you code-switch?

- Where are you when you code-switch?

- How do you code-switch?

- Do you feel like you are mixing the two languages?

- If so, is it because you cannot explain something well in the language you are
speaking in?

- If so, does it seem like an inefficient way of speaking?

- Do you feel like you are speaking a special language?
28

Do you code-switch?



- Traditionally, code-switching was considered to be spoken by semi-linguals (i.e.,
those who are not fluent in either L1 or L2)

Code-switching was something that these speakers did to complement each
language (such as communication strategies or broken language) or when you were
talking to a foreigner (as in foreigner talk)

Thus, there were no rules as to how code-switching occurred

- Recent studies show that even the most balanced bilinguals code-switch

There is some syntactic rule as to why code-switching occurs, but there are different
views as to what these rules are

What is and is not acceptable switch of language?
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Why do code-switching occur?

Grammaticality judgments different judgments depending on the community



Gollan & Goldrick (2016)

Experiment 1 – young bilinguals

- read aloud 16 paragraphs

- grammatical, low-switch (13 switches)

- grammatical, high-switch (26 switches)

- ungrammatical, low-switch

- ungrammatical, high-switch

- objective measure of proficiency – Multilingual Naming Test

- Executive function tests

- Stroop task

- Trail Making Test A and B

- Flanker Task

neutral condition

congruent condition

incongruent condition
30
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Gollan & Goldrick (2016)

Experiment 1 – young bilinguals

Whole paragraph reading times

Ungrammatical > Grammatical

Ungrammatical paragraphs
with high switch-rate were especially
difficult
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Gollan & Goldrick (2016)

Experiment 1 – young bilinguals

Intrusion Errors

More intrusions at switch sites
than non-switch sites

Switch costs in ungrammatical
paragraphs.
No switch costs in grammatical
paragraphs (but maybe a
speed-accuracy?)

No difference for intrusion
errors between content and
function words.
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Gollan & Goldrick (2016)

Experiment 1 – young bilinguals

Intrusion Errors

More intrusion in the dominant
language than the less
dominant language.
reversed-dominanceeffect
Inhibition of dominant
language
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Gollan & Goldrick (2016)

Experiment 1 – young bilinguals

Executive control

Stroop and trail tasks
interacted with reading times, but not
with intrusion errors.

Those who were not good at Stroop
and trail tasks showed slower
reading
times in ungrammatical paragraphs.

Same pattern of results in older
bilinguals
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Gollan & Goldrick (2016)

- A robust effect of grammaticality – ungrammatical paragraphs took longer
than grammatical paragraphs

- No difference between content and function words – not due to reading
mechanisms.

- Trail task seemed to show some effect (i.e., fewer language intrusions)
on language switch, but not within-language errors. But, this did not
interact with grammaticality, so executive control function independently
from language specific controls.

- Since executive control tasks did not interact with grammaticality, and
grammaticality interacted with language switch costs, this seems to
suggest that language control mechanisms are language-specific.

- Aging also did not modulate grammaticality effects language-specific control mechanisms
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