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Is Life the Best Teacher?
Exploring Links Between Life Experience, Brain
Development and Early Learning
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Zero to Three Mission Statement

Our mission
is to ensure
that all babies and toddlers
have a strong start in life
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Our History
Founded by leading researchers, clinicians, and thinkers in
the study of infancy and the early years, ZERO TO THREE is
the foremost thought and practice leader in the field of early
childhood development.
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Levers for Change

Parents
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Objectives

• Explore the neural foundations of language
• Examine the influence of experience on language development and the
language gap
• Highlight the latest research on literacy-promoting practices
• Discuss skills and capacities of dual language learners or multi-language
learners, and strategies for supporting them
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Early Listening…Really Early!
• The fetus can hear external sounds in utero - recognizes and prefers the
sound of their mother’s voice beginning about the 30 th week of gestation.
(Kisilevsky, et al., 2008)
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The Language of Love
• School-age children recognize their mother’s voice
correctly more than 97% of the time in less than one
second
• Activates a wide range of brain structures including:
• The amygdala, which regulates emotion,
• The nucleus accumbens and medial prefrontal
cortex, which are part of a major reward circuit,
and
• The fusiform face area, which processes visual
face information.
• This pattern of brain activity is like a neural fingerprint,
in which a mother’s voice triggers specific activity in
her child’s brain—and more neural connectivity
predicted enhanced social skills

(Abrams, D., et al., 2016)
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Connections Forming Rapidly

Source: Harvard Center for the Developing Child

4

11/18/2016

Neural Connections

Newborn

1 month

3 months

6 months
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Learning Takes Place at Peak Times
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Language Development in One Slide

Birth to
12
Months

• Cooing
• Babbling
• Joint
Attention
• First Word

12 – 24
Months

• Combining
words
• Vocabulary
grows
rapidly

24 – 36
Months

• Longer
utterances
• Rapidly
diversifying
vocabulary

Gaze Following Boosts Language
• Study of gaze following with 10.5 month old infants
• The experimenter waited until she made eye contact with
the baby, and then turned her head to look at a toy in the
side of the room
• Follow-Ups:
• Children who showed more gaze-following at 10 and
11 months of age, said more words when they were
24-months-old
• Produced more ‘mental state’ words at 2.5 years old
• At 4.5 years old, the preschoolers had better ‘theory of
mind’ skills
(Brooks & Meltzoff, 2015)
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Auditory Experiences Promote Pattern Recognition
• Experience with, and exposure
to, rich musical experiences
can promote babies’ ability to
detect, expect, and react
quickly to patterns in sounds.
• Experiencing a rhythmic pattern
in music can also improve the
ability to detect and make
predictions about rhythmic
patterns in speech (Kuhl et al.,
2016)

Second Year of Life: The Language Explosion
• Between 18 to 24 months, toddlers may learn up to about 6 new words per
day—a process called fast-mapping (Brady, & Goodman, 2014).
• Between 13 and 17 months, babies exposed to known and unknown words
experienced bilateral neural activity. By 20 months, the activity was limited to the
left hemisphere.
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Word Gap: From 1995 to Now
• In 1995, researchers Hart and Risley identified a 30-million word gap between
the vocabularies of children of higher-income families as compared to lowerincome families (Hart & Risley, 1995)
• 86 – 98% of the words used by each child by the age of three were derived from
their parents’ vocabularies (ibid).
• In 2013, a small study of 20 toddlers found that this same type of language gap
was apparent with children as young as 18 months of age—with toddlers from
disadvantaged families already several months behind more advantaged
children in language proficiency (Fernald, Marchman, & Weisleder, 2012).

Language and Literacy
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Language and Literacy are Braided Skills
• Listening during shared reading promotes language
• Interactions during shared reading promote literacy skills

Do Early Literacy Experiences Matter?
• Shared book reading at 8-months was linked to later expressive language
abilities at 12 and 16 months.
• Age of onset of book reading is a good predictor of later language abilities.
• Shared book reading at 4-months was NOT predictive of later expressive
language, but it was related to shared book reading at 8-months.
(Karrass & Braungart-Rieker, 2005)
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Literacy Activities Really Do Wire the Brain
• MRI evidence from a sample of 3- to 5-yearolds while they listened to stories being read
showed that children who came from more
stimulating home reading environments had
greater activity in parts of the brain that
help with narrative comprehension and
visual imagery
(Hutton et al., 2015)

Language & Literacy as a Measure of Brain Development
“Language and literacy assessment is a good measure of overall brain
development in the early years…”
(Mustard, J. F. (2006). Experience-based brain development: Scientific underpinnings of the impact of early
childhood development in a global world. Paediatric Children’s Health, 11(9), 571-72)
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The Power of Shared Reading
“Reading to infants and toddlers is warranted as a
language intervention strategy”
(e.g., McMahon, 1996; Miller, 1998; Neuman & Wright, 2007)

• Shared reading interventions were effective in promoting infants’ and toddlers’
expressive and receptive language, and—
• Benefits were more positive the earlier the
interventions were started and the longer they were
implemented (Dunst, Simkus & Hamby, 2012).
• Research syntheses also yield evidence that the
benefits of early shared reading became more
pronounced the later the language measures were
administered, indicating that early reading had longer
term benefits.

Experience Shapes Brain Development
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Young Children Absorb the Emotions of Their Environment

You can see the stress of
the caregiver in the
behavior of the young child.
A stressed parent, a
stressed child…can lead to
a dangerous cycle of
interaction.

(Meersand and Turchin in Spinelli, 2003 )

Photo by Kiwi Street Studios

The Brain…
• Takes in information through our senses and detects whether
or not they are “stressful”;
• Regulates how we respond to a stressor (behaviorally,
cognitively, emotionally);
• Physically changes (adaptive and maladaptive) in response
to stressors.

Copyright © 2016 by ZERO TO THREE
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Attachment & Brain Development
Caregiving adults help regulate the infant’s maturing limbic system

Limbic system plays a primary role in the human stress response
FIGHT, FLIGHT, FREEZE

Attachment relationship facilitates the early growth of coping
strategies to deal with novelty and stress
Copyright © 2016 by ZERO TO THREE

Imagine this is your brain…

Copyright © 2016 by ZERO TO THREE
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What is stress?

Stress is the
physical and emotional response
a person has to events/experiences.
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Positive Stress

Normal life stressors
are not dangerous, and
can be healthy for a
developing brain.

Examples
 Having to wait for a moment for a bottle or breast-feeding.
 Tummy time – reaching for a toy, or learning to roll/crawl.

Copyright © 2016 by ZERO TO THREE

14

11/18/2016

Tolerable Stress

•Children can experience tolerable
stress that is time-limited without
long-term developmental harm, if
they are supported by nurturing,
responsive caregiving relationships.
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Toxic Stress

•Toxic stress refers
to the body’s stress
response system
being strongly
activated over time.
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What is the ACEs Study?
• The ACE Study is ongoing collaborative research between the Centers for
Disease Control and Prevention and Kaiser Permanente.

• Over 17,000 Kaiser patients participating in routine
health screening volunteered to participate in the study.
• Data resulting from their participation reveals staggering
proof of the health, social, and economic risks that result
from childhood trauma.

ACEs Study
While you were growing up, during your first 18 years of life, did a
parent or other adult in the household often or very often…
• Swear at you, insult you, put you down, or humiliate you?
• Act in a way that made you afraid that you might be physically
hurt?
• Push, grab, slap, or throw something at you?
• Ever hit you so hard that you had marks or were injured?
• Touch or fondle you or have you touch their body in a sexual
way?
• Attempt or actually have oral, anal, or vaginal intercourse with
you?
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ACEs
Did you often or very often feel that …
• No one in your family loved you or thought you were important or special?
• Your family didn’t look out for each other, feel close to each other, or support
each other?
• You didn’t have enough to eat, had to wear dirty clothes, and had no one to
protect you?
• Your parents were too drunk or high to take care of you or take you to the doctor
if you needed?

ACEs
• Were your parents ever separated or divorced?
• Was your mother or stepmother:
• Often or very often pushed, grabbed, slapped, or had something
thrown at her?
• Sometimes, often, or very often kicked, bitten, hit with a fist, or hit with
something hard?
• Ever repeatedly hit at least a few minutes or threatened with a gun or
knife?
• Did you live with anyone who was a problem drinker or alcoholic or who
used street drugs?
• Was a household member depressed or mentally ill, or did a household
member attempt suicide?
• Did a household member go to prison?
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Impacts of Adverse Childhood Experiences (ACEs)

Adversity Can Literally
“Get Under Our Skin”
Death

Whole Life Perspective

Excessive Elevations in:
• Heart Rate
• Blood Pressure
• Stress Hormones
Can Impair:
• Brain Architecture
• Immune Status
• Metabolic Systems
• Cardiovascular Function

Conception

Mechanisms by which Adverse Childhood Experiences Influence Heath
and Wellbeing Throughout the Lifespan

Impacts of Adverse Early Experiences (ACE)
The higher the number of risk factors or Adverse Childhood
Experiences, the greater the likelihood of:
• Severe and persistent emotional problems
• Health risk behaviors
• Serious social problems
• Adult disease and disability
• High health, behavioral health, correctional
and social service costs
• Lower life expectancy
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Impacts of Adverse Early Experiences

The Power of the Parallel Process

Parents

Child

Providers
Copyright © 2016 by ZERO TO THREE
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The Five R’s of Healthy Development
Relationships

Responsive

Repetition

5 R’s
Respect

Interactions

Routine
Copyright © 2016 by ZERO TO THREE

Seibel, Britt, Gillespie, & Parlakian (2009). Preventing Child Abuse and Neglect: Parent Provider Partnerships in Child Care.
Washington DC: 2009.

Relationships
Warm, loving, secure attachments give
children the foundation they need for
healthy development

Copyright © 2016 by ZERO TO THREE
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Responsive Interaction
Sensitive, flexible,
and reciprocal
Shared positive
emotions

Copyright © 2016 by ZERO TO THREE

Respect
Honoring temperamental differences
Recognizing child as individual
Honoring the family’s culture

Copyright © 2016 by ZERO TO THREE
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Routines
Predictable events that happen in almost
the same at the almost the same time on
a regular schedule
Positive relationship between routines
and academic performance and social
competence
Build trust, stability, cohesion and sense
of connectedness

Also an opportunity for individual
attention
Copyright © 2016 by ZERO TO THREE

Repetition
 Reinforces brain connections
 Ongoing opportunities to
practice
 A child’s understanding of
the experience changes

Copyright © 2016 by ZERO TO THREE
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Practice makes…

PERMANENT!!

The Development of Dual Language Learners
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Dual Language or Multi-Language Learners?
• Many Canadian children are dual language learners

• Many Canadian children are also multi-language learners

Dual Language Learners: Prevalence
• More than 200 languages were reported in the 2011 Census of Population as a home
language or mother tongue (https://www12.statcan.gc.ca/census-recensement/2011/as-sa/98-314x/98-314-x2011001-eng.cfm)

• In 2011, 17.5% of the Canadian population, or 5.8 million persons, reported speaking
at least two languages at home. In 2006, 14.2% did so (nearly 4.5 million persons)
(ibid).
• In 2011, 80% of the population who reported speaking an immigrant language
(i.e., a language other than English, French or an Aboriginal language) most often at
home lived in one of Canada's six largest census metropolitan areas (ibid).
• (http://www.huffingtonpost.ca/2013/11/21/bilingualism-canada_n_4317165.html).
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Are DLLs Truly at Risk Academically?
• On the (U.S.) National Assessment of Educational Progress
(NAEP), a long-term federally administered test, fourth
graders who speak a language other than English at home
scored 36 points below their peers in reading, and 25
points below their peers in math.

• These gaps between native English speakers and non-native
speakers are larger than the respective gaps:
• Between white and non-white students AND
• Between students who are and are not eligible for free or
reduced-price lunch.
• http://earlyed.newamerica.net/blogposts/2010/dual_language_learners_what_early_educa
tors_need_to_know-28196

Terminology

DLL: Dual Language Learner
• “students who are still learning and developing strong language
skills in their native language in addition to learning how to
speak, read and write in English”
Simultaneous Bilingual: Children who are learning two
languages at the same time

Sequential Bilingual: Children who have learned a home
language fluently first and then are beginning to learn a second
language (e.g., English)
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Before Age 3—Expressive Skills
• DLL children achieve the same language milestones as monolingual children in
terms of:
• when they begin babbling;
• when they produce their first word;
• when they begin to combine two words; and
• when they achieve a 50-word vocabulary

Before Age 3—Expressive Skills
• In the short-term, bilingual children typically have smaller vocabularies in L1 and
L2 than children who are monolingual.
• However, their total vocabulary is virtually identical.
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Links Between Language and Motor Skills
• Infants can tell the difference between sounds of all languages until about 8
months of age when their brains start to focus only on the sounds they hear
around them.
• Activation in the motor area of the brain as babies listen to sounds tells us that
babies’ brains are already trying to figure out how to make the right movements
that will produce words
• It’s been unclear how this transition occurs, but social interactions and
caregivers’ use of exaggerated “parentese” style of speech seem to help (Kuhl
et al., 2014).

http://www.washington.edu/news/2014/07/14/months-before-their-first-words-babies-brains-rehearse-speech-mechanics/

Before Age 3—Expressive Skills
• Young DLL toddlers begin to acquire translation equivalents (the ability to name
the same object or concept in both languages) by the middle of their second
year (Genesee & Nicoladis, 2007).
• The proportion of translation equivalents (TEs) in a child’s vocabulary is a
function of language exposure, with more balanced exposure in two languages
leading to the development of more TEs (Poulin-Dubois et al., 2012).
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Before Age 3—Receptive Skills
• Newborns show a preference for languages rhythmically similar to the one(s)
they heard during fetal development (Klass, 2011)
• Babies born to bilingual mothers prefer
listening to both of those languages over others
and register that the two languages are different
(Byers-Heinlein, Burns, & Werker, 2010).
• Bilingual infants develop two “separate but
connected linguistic systems” (Castro &
Espinosa, 2013, p. 35).

Before Age 3—Receptive Skills

• Bilingual receptive language skills emerge in
step with monolingual infants, with DLL infants
as young as 10 to 13 months old showing
recognition of familiar words in each of their
languages.
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Language Exposure Matters!
• Among DLL toddlers, the rate of language development varies in direct
relation to the children’s relative amount of exposure to each language (Hoff
et al., 2012).
• The proportion of language input in English is positively related to every
measure of English development and negatively related to every measure of
Spanish development, with the converse being true as well (ibid).

Hard to Achieve the Right Balance
• Majority of DLLs are not receiving consistent, equivalent exposure to both
languages.
• Exposure to one language (L1) through the “one-parent, one-language” model
may not be enough to support L1 development in a context where children are
hearing and speaking a second language (L2) most of the time.
• To become conversant and develop skills in two languages, children need
exposure to each throughout about 40 to 60 percent of their days (Nemeth,
2012).
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DLLs: Protective Factors (Ford, 2011)
• Cognitive Skills/Neural Wiring
Moving between languages is thought to make DLLs especially adept at paying
attention to sounds and patterns in language, a necessary precursor to reading.
• Preparation for learning a second language
Foundational literacy skills developed in one language often transfer to a second
language (Durgunoglu, Nagy, & Hancin-Bhatt, 1993). As children continue to develop
language and literacy skills in their first language (L1), those skills provide a
scaffold for developing those same skills in their second language (L2).

Differences at the Neural Level
• Improved executive functioning skills like the ability to think flexibly,
demonstrate self-control, focus attention, and tune out distractions (Bialystok, &
Martin, 2004; Zelazo, Carlson, & Kesek, 2008).
• Better working memory—which holds, processes, and updates information
over short periods of time—than monolingual children (Morales, Calvo,
Bialystok, 2013).
• Improved ability to see others’ perspectives—a critical social and
communication skill (Fan et al., 2015)
• Bilingual infants’ brain responses to speech are different from the pattern of
monolingual infants, showing continuous improvement in discriminating between
two languages from 9 months onward (Garcia-Sierra et al., 2011).
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Bilingualism Changes the Adult Brain, Too
• Second-language (L2) immersive learning induces neuroplasticity in the adult brain
• White matter changes are proportional to L2 learning experience
(Kuhl et al., 2016)

Neural Responses to Second-Language Experience
• Foreign language exposure increased the connectivity of the brain’s
language circuitry in enrolled students compared with students who were
not enrolled in the language class.
• The increase grew over the course of the three-week training, and then
reversed after the training ended.
• Two specific forms of the COMT gene (Methionine/Valine or Valine/Valine)
were linked to greater increases in brain connectivity in students who took
the language class.
• The combination of the COMT genotype and the white matter measure
was so powerful on language learning that it accounted for 46 percent of
total variance in the students’ final scores.
(Mamiya, Richards, Coe, Eichler, & Kuhl, 2016)
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DLLs: High Proficiency, High Success Rates
• Research on bilingualism shows that students with high levels
of bilingual proficiency exhibit elevated levels of academic &
cognitive functioning in comparison to students with
monolingual or low bilingual skills.
• In synthesis studies, Hispanic and Asian students who were
the most bilingual were more successful
than their monolingual English-dominant
peers.

(Lindholm-Leary, 2007)

Experience Shapes Language Use
• Presence of older siblings

• Supportiveness of the language community
• Media
• Temperament
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Wrapping Up

How You Are Is As Important As
What You Do.
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Good News! It Begins with You!
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Please stay in touch!

Rebecca Parlakian, Senior Director of Programs,
ZERO TO THREE
rparlakian@zerotothree.org

@rparlakian
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