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Objectives

 Discuss and illustrate early brain development and recent research

 Explain 30 Million word gap and importance of words and turns

 Describe LENA origins and mission

 Demonstrate how LENA technology tracks words/turns

 Examine LENA Start Marathon County Cohorts and Outcomes

 Identify steps to create a partnership to bring LENA to your community



Early Brain Development

 Experienced-based development

 Builds over one million neural 
connections/sec

 Serve and Return interactions are a major 
ingredient

 Processes speech at 1/5 speed of adults 

 A baby’s brain grows to 80% of adult size in 
the first 3 years

 “Prunes” synapses that are not used

Synaptic growth in the brain over time

Source: Dr. Kimberly Noble



Experiences Build Brain Architecture
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Experiences Build Brain Architecture

https://www.youtube.com/watch?v=VNNsN9IJkws


ACEs weaken the architecture

Toxic stress in early childhood is 

associated with persistent effects on the 

nervous system and stress hormone 

systems that can damage developing 

brain architecture and lead to lifelong 

problems in learning, behavior and both 

physical and mental health.
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Brain Game

 Your goal is to build a brain that is as tall as possible, which represents 

functionality, and as sturdy as possible, which represents the ability to 

withstand stresses.

 All pipe cleaners and straws for each level must be used in the level 

earned. 

 Social Support straws can be used at any time.

 All pipe cleaners must be attached at both ends at the end of each year 

before drawing cards from the next year. They must form closed spaces. 

 Pipe cleaners can not be detached from one year and attached to another.

 After the initial period of early childhood brain development, weights must 

be hung from the structure of the brain when life hands out stressors. 

Brain Game

https://www.youtube.com/watch?v=y2-DMvcrTlk


Discussion Questions

What was your child’s life history?

How did life experiences shape his/her brain development?

How important were early social supports?

Can you have a brain that withstands life stresses later in life after 

experiencing toxic stress early in life? At what price?

What social supports are available for supporting children’s healthy brain 

development in your communities?

How can the principles discussed in the game be applied to actions/policy 

locally or on state/national levels?





Brain Research – What’s New?
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Conversational turns, socioeconomic status, and 
brain development in childhood

Rachel R. Romeo, PhD, CCC-SLP

Boston Children’s Hospital
Massachusetts Institute of Technology



Dr. Rachel Romeo explains research 

focus
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A tale of two brains – brain function

Romeo et al., Psych Sci 2018



A tale of two brains – brain structure
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95 turns per hour 210 turns per hour
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Connectivity strength + conversational turns together explain 

30% of the total SES gap in children’s language skills. 



Summary
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• Conversational turns (but not adult words alone) are associated 

with activation in Broca’s area during language processing

• Conversational  turns are also associated with strength of white 

matter connectivity between Broca’s and Wernicke’s areas

Why conversational turns?

• Incorporate exposure quality in addition to quantity

• Language development relies on social interaction (Kuhl, 

2007)

• Increased opportunity for language “practice”
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“Increased activation in one area of the 

brain and increased connectivity between 

one region and another together suggest 

that when there’s more conversational 

turns the whole brain works together 

better.”

-Dr. Rachel Romeo





Vocabulary at age 3

Kindergarten Readiness

3rd Grade Reading Level

High School Graduation 

LifeImportance of Talk



Why does this matter to you?

Chat together- Why is interactive talk 

important? How might this information 

impact your work?
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What is the 

red ball 

doing?

Bouncing up and 

down and all 

around.



Previous Research

 Early Language environment  Child Development

(e.g., Hart & Risley, 1992, 1995; Walker, Greenwood, Hart & Carta, 1994; Huttenlocher, 

Haight, Bryk & Lyons, 1991; Hoff, 2003; Rowe, 2008; Landry, Smith & Swank, 2006)

 Focus on very young children

Question: Is there a relationship between very early language experience and longitudinal 

outcomes?

Comparison:  Language environment of babies with their IQ and language skills 10 years later.
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Longitudinal Study
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LENA 10-year longitudinal study

Do LENA measures

in early years

predict development?



Primary Research Question
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Early 

Language

Environment
Cognitive

Ability in

Adolescence

Language

Skills in

Adolescence

 Verbal Comp. (VCI)

 Receptive Vocab 
(PPVT)

 Expressive Vocab 
(EVT)

 IQ (FSIQ)



Summary of Results

 Interactive talk (turns) with toddlers linked to outcomes 

in early adolescence

 Turns matter more than words alone

 A window between 1 and 3 years of age is most strongly 

predictive of language and cognitive development

Gilkerson et al., Pediatrics 2018





Why does this matter to you?

Chat together– What did you find most 

interesting / important about this research? 

What ideas does this give you for your work 

with children, parents, or teachers?
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Where 

is the 

bird?
Up in the tree!



What does this mean?

 Poverty is not destiny.

 This is good news because talk is changeable!

 Yes, SES factors like parent education and 

income will always play a role – so many 

economic variables are hard to change, some 

say impossible. But talk IS changeable. 

 Parents and caregivers have the power!

Gilkerson et al., Pediatrics 2018



What does this tell us about timing?

Prepare teachers and parents with tools, 

practice, and awareness during infancy

 Ensure habits / routines in place by the 

time language environment is most 

crucial

 Strengthen those habits / routines 

through age 2 and beyond

33



Why can’t we just say “talk more”?
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We talk less than we think we do

Those of us that talk the least overestimate the most!
Richards, et al., JEI (2017)



NSBA: March 

27, 2017
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• 501(c)(3) public charity – Boulder, CO

• Established & funded by founders of Renaissance Learning – Wisconsin 
Rapids, WI

• Purpose: Accelerate language development to close gaps before they 
start

• Developed LENA technology - used worldwide

• Research, clinical, intervention

(Language ENvironment Analysis) 



© LENA

Our mission is to accelerate language development in 

children birth to three, in order to improve their cognitive, 

social, and emotional health and to close opportunity 

gaps.

info@lena.org



LENA’s “Three Truths” for closing the gap

1. Early talk is the key and shapes a child’s life.

2. You can’t improve what you don’t measure.

3. Caring adults are the secret sauce as a child’s first and best teacher 

as a conversational partner. 

NSBA: March 

27, 2017
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NSBA: March 

27, 2017
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Measure Talk?



What do we mean by interactive talk?

Let’s talk 

about 

talk!



Serve and Return Example
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Efficient group delivery

 10-15 parents of children birth to 32 months

 “talk pedometer” feedback + simple 

strategies to increase talk

 10 weekly sessions

 Simple Talking Tips

October 10, 2019© LENA Research Foundation 42



How does it work?

1. Kids wear recorders for one day each week

2. Recordings get turned into data and then are 

deleted

3. Caregivers receive reports, and tips on increasing 

talk





Clear, actionable feedback
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Adult words

Turns

TV/Electron

ic

Daily 
totals

Hourly 

breakouts



Lets Read a Report

 Add report reading video from class

 Hand out reports to read



What are “Talking Tips?”
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Put in Start talking 

tips video



Talking Tips

Goal: Making 
simple changes to 
everyday routines
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Let’s Practice – Outdoor Play with 

toddlers
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Put in Lena 

Start parent 

video



LENA Start Marathon County 

Project Objectives

 Improve the quantity of talk and quality of parent-child interactions

 Advance language development and early literacy skills in children 

before the age of 3

 Promote parent engagement in the community and in Marathon 

County early-education programs

 Support employees in their role as parents to attract and retain 

productive workforce



LENA Start Marathon County

 Focused and measurable early 

childhood intervention

 Evidence-based approach to help close 

achievement and hence skills gaps

 Scalable group model

 Demonstration of public-private 

partnership to build confidence and 

trust



Data thru Spring 2019 (10 groups)

 86% of families show gains indicating positive influences on parent 

perceptions and interactive behaviors

 Parents report reading more with their children

 Families whose first recording fell below the 50th percentile have the 

greatest gains in adult words and conversational turns.

 Prior to LENA Start, many parents did not realize the importance of early talk



Marathon Co Data:10 Cohorts

95 Families Participants in 6 locations

82% overall graduation rate



Graduation Day!



Feedback from LENA Parents:

“I personally had reading and math problems when I was in school, so if I can do 

something to offset that for my child, I want to.”

“My son is only 3 months, but as we started following the talking tips, he started talking 

more and making a lot more noise. Even when we took him to the pediatrician, he said, 

‘Wow, he’s really making a lot of noises!’ And I’m like, ‘We followed the talking tips!’”

“One of the things I loved was being at the library, so we would get a book each week but 

also pick out some books from the library, and our son could help pick them out, too.”

“The information my wife and I have taken from the program has been invaluable and has 

really changed and strengthened the bond in our family.”



Lena Start Marathon County video





Questions?
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Thank you!
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