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Welcome to I-Labs



The Genius of Children
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Age of Acquisition of New Language

Birth 3-7 8-10 11-15 17-39

Children are really 
good at learning 
new languages  

It is more difficult 
for adults

Adapted from Johnson and Newport, 1989



We Grow Our Brains



Early Brain Growth
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Adult

Grayôs Clinical Neuroanatomy, 2010



Neurons Make Connections

When we learn 

something 

newé 

éwe build 

connections 

between neurons



Childrenôs brains make 1 million new 

connections each SECOND from birth to 

age 3



Experiences Drive Connections 

Adapted From LeRoy Conel, Harvard University Press, 1959



Newborn 1 Month 3 Months 6 Months 1 Year 2 Years 4 Years 6 Years

Experiences Drive Connections



A Thriving Brain

Blooming Pruning Thriving



The Brain Is Primed to Learn Different Skills 
at Different Times



Hello baby

сϦϠтϠϲ ϝϠϲϼв

Newborn 

Infants 

recognize their 

birth parentôs 

language(s)

Moon, Lagercrantz, Kuhl, 2012



Language Regions

Language Perception 

Language Production 



Looking Inside the Brain (MEG)



Building a Coordinated Brain

Speech 

Perception Area 

Speech Production 

Area

Newborn

6-month-old

12-month-old

Imada et al., 2006





Same or Different?



Same or Different?

English

Different 
Spanish

Different 
Hindi

Different 



Infant perception of /ra/-/la/ 

6-8 months 10-12 months
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Experience Shapes Language 

Kuhl et al., 2006



Language Learning 
Begin Early! 

Å Babies start learning 
language before they are 
born.

Å Listening to language 
before babies learn to talk 
helps build their brains that 
support language and early 
literacy skills. 



Talking with Babies Builds Crucial Language and 
Literacy Skills 

ÅBabies who are better 
at identifying language 
sounds:

ÅKnow more words at 
30 months

ÅHave higher reading 
readiness at age 5



Learning Multiple Languages

Adapted from Ferjan Ramirez, 2016





Specializing Based on Experiences

SPANISH ENGLISH 

Bilinguals 
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Adapted from Ferjan Ramirez, 2016



Pre-frontal Cortex Activation in Bilingual 
Infants

Adapted from Ferjan Ramirez, 2016



Bilingual Environments Boost Cognitive Flexibility



What Does EF Skills Feel Like?

Head! Toes! Knees! Shoulders! 

McClelland et al., 2014



Head, Shoulders, Knees and Toes

Head! Toes! Knees! Shoulders! 

McClelland et al., 2014



What does flexible thinking look like in 
babies?



Problem Solving in Bilingual Infants



Code Mixing and ̄Translanguaging°

Have you heard that learning two or 
more languages can lead to a 

language learning delay?



0 1 2 3 4 5

First 

Words

Hello! 
¡Hola! 

Go 

playground

Vamos patio 

de recreo  

Letõs go to the 

playground

Vamos al patio 

de recreo

Complex 

sentences

Language Development

Combine 

Words



Language Development

Monolinguals, Lang2

Bilinguals, Lang2

Bilinguals, combined

Age (months)

Number of 
Words 

Produced

22 25 30

700

600

500
400

300
200

100
0

Bilinguals, Lang1

Adapted from Hoff et al. 2012



Dr. Xigrid 
Soto-Boykin



Multilingualism: A Beautiful Necklace 

Dr. Xigrid Soto-Boykin, University of Arizona



Using Multiple Languages



Multilingualism Is a 
Strength

ÅExecutive functioning

ÅCognitive flexibility

ÅAttentional control

ÅMore efficient brain 
communication

ÅMemory generalization

ÅLater onset of dementia

ÅRooted in culture



ALL Children (And Adults!) Can 
Learn Multiple Languages

Kay-Raining Bird et al. 2005; 2011

Å Learning two or more languages 

does not lead to slower language 

learning.

Å Children with disabilities can learn 

multiple languages and benefit 

from bilingual environments and 

supports alongside their peers.



The Brain Is Primed to Learn Different Skills 
at Different Times



Sensitive Periods for Language Learning
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Bilingual Sensitive Period
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Sensitive Periods

Adapted from Johnson and Newport, 1989
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Native

Speaker

3 - 7 8 - 10 11 - 15 17 - 39

Age of Arrival



Our earliest 
experiences build the 

foundational 
architecture of our 

brains


