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Introduction
School districts around the country are implementing initiatives designed to 
boost conversation between adults and children in an attempt to leverage 
new neuroscience studies which show that talk is a critical factor in early brain 
development. 

This field of inquiry was initially born out of Hart and Risley’s now-famous 1995 
study, which estimated that children from more affluent backgrounds may hear 30 
million more words than children from lower-income backgrounds by the time they 
turn three (Hart & Risley, 1995). While the original study had limitations, it opened 
an entirely new field of inquiry into the relationship between adult-child talk and 
development during the first few years of life. 

In the two decades since that first revelation, dozens of studies have documented 
a relationship between early talk and early brain development. We now know that 
the language a child is exposed to in the first few years of life is related to their brain 
processing speed (Weisleder & Fernald, 2013; Fernald, 2009), their verbal abilities 
over time (Marchman & Fernald, 2008; Saffran, Aslin, & Newport, 1996), and their 
kindergarten readiness (Morgan, et. al, 2015; Pace, et. al, 2019). 

And that’s just the tip of the iceberg! New neuroscience research conducted within 
the last three years is shedding light into the exact neural mechanisms by which 
conversation fuels the growth of the brain and boosts cognitive functioning.  We’re 
learning that conversations are more important for brain development than the 
sheer number of words spoken to a child.

In 2018, a team at Harvard and MIT found that children who were exposed to more 
language — specifically, back-and-forth conversation, rather than just adult words 
— showed increased activation in Broca’s area of the brain, a well-known language 
center, and had more advanced verbal skills (Romeo, et. al, 2018a). 

“Conversation provides the sort of feedback 
loop between adult and child where the child 
learns to adapt their speech to the adult model, 
and the adult learns how to talk to the child in 
the optimum way to advance their speech, but 
also so the child can understand,” Dr. Rachel 
Romeo, lead author on the paper, explained. 

The team also found structural changes 
in the brains of children who experienced 
more conversation. Children who heard the 
most conversation had more white matter in 
their brains, meaning that their “information 
highways” were forming stronger connections 
between different regions of the brain (Romeo, 
et. al, 2018b). 

The amount of adult-child conversational turns that young children 
experience is related to the strength of white matter connections between 
two key language regions in the brain, as represented by the colored brain 
regions from two study participants. Although both children are the same 
age and gender, and from the same socioeconomic background, they 
differ in the number of conversational turns experienced, which relates to 
the strength of white matter connectivity in these pathways.

https://www.aft.org/sites/default/files/periodicals/TheEarlyCatastrophe.pdf
https://www.aft.org/sites/default/files/periodicals/TheEarlyCatastrophe.pdf
https://www.karger.com/Article/FullText/375515
https://www.lena.org/conversational-turns-research/
https://www.lena.org/conversational-turns-and-brain-structure/
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“This research suggests that when there’s more conversational turns, the whole brain 
works together better,” Romeo said. 

Notably, these findings were independent of socioeconomic status, meaning 
conversation appeared to play a larger role in the development of children’s 
language and verbal skills than did their parents’ education or income level. 
As MIT professor of brain and cognitive sciences and senior study author Dr. John 
Gabrieli put it, “It’s almost magical how parental conversation appears to influence 
the biological growth of the brain.” 

The evidence continues to build as new research is 
conducted. A 2018 study by LENA followed children 
for 10 years and found that those who experienced 
more conversation between 18-24 months of age had 
higher IQs and stronger language and verbal abilities 
in adolescence (Gilkerson, et. al, 2018). A 2019 study 
from Teachers College, Columbia University discovered 
that 5- to 9-year-olds who experienced more 
conversational turns had greater cortical surface area, 
and in turn, better reading skills (Merz, et. al, 2019). 

“These results suggest that improving children’s language exposure via prevention 
and intervention programs may benefit their structural brain development,” the 
Teachers College study concluded. “...These findings reinforce the importance of 
programs and policies supporting parents in providing high-quality language 
experiences to their children.”

Brains must be built from the ground up  

Yet despite growing knowledge of the importance of interacting and talking with 
young children, there is still significant disparity in how much access to language 
children get, both at home and in educational settings. 

Data from LENA “talk pedometer” technology — which measures how much 
language children are exposed to and was used in the studies mentioned earlier 
— has revealed that more than a third of children in infant and toddler classrooms 
may be spending their day in language isolation, experiencing just four or fewer 
interactions with a caregiver per hour, according to analysis of an exploratory subset 
of infant and toddler classrooms (Hannon, 2019).

That means that children are missing out on the crucial “serve and return” interactions 
that the Center on the Developing Child at Harvard University has identified as one 
of the most important activities adults can do with children to help them develop 
executive function, self-regulation, and resilience (National Scientific Council on the 
Developing Child, 2004). Since thousands of children spend the majority of their 
waking hours between the ages of 0-5 in child care, better understanding the typical 
home and early childhood classroom language environments is crucial. 

It’s almost magical how parental 
conversation appears to influence 
the biological growth of the brain.

https://www.lena.org/longitudinal-study/
https://www.lena.org/conversational-turns-brain-structure-reading-skills/
https://www.lena.org/technology/
https://developingchild.harvard.edu/science/key-concepts/serve-and-return/
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“We were absolutely stunned when 
we got our LENA data back,” said 
Cindy Jurie, Director of Research 
and Special Projects at the Early 
Learning Coalition of Orange 
County, Florida. “In one of our 
programs that was considered a 
very high-level program, the infant 
room conversation was extremely 
low. That was kind of a wake-up 
call to why coaching teachers 
on this is important, because all 
children need to have teachers 
who are talking with them, who are 
engaging them in that back-and-
forth conversation. We assumed 
that was happening because this 
was a high-quality program, and in 
fact, our eyes were opened.” 

School districts put research into action 
A growing number of educational leaders are connecting these early experiences to 
students’ later academic outcomes and taking action before children formally enter 
school. Studies show that children’s early vocabulary predicts their language and 
reading skills at ages 8-10, about the time they’re finishing third grade (Marchman 
& Fernald, 2008). In turn, third grade reading scores strongly predict high school 
graduation rates (Hernandez, 2011). 

At LENA, we’ve pioneered programs that use our “talk pedometer” technology to 
objectively measure back-and-forth conversations and provide feedback-based 

coaching to parents and teachers on how 
to boost interactive talk with children. We 
work with school districts and other trusted 
community organizations nationwide to 
offer classes for parents and caregivers and 
professional development for early childhood 
teachers. 

Dr. Barbara Cooper, director of the Office of 
School Readiness for the Alabama Department 
of Early Childhood Education, helped to 
spearhead the launch of LENA Start parent-
group classes in Huntsville, Alabama, during 
her tenure as assistant superintendent of 
Huntsville City Schools. 

Huntsville City Schools has served about 400 families through LENA Start 
and maintained an 83 percent program graduation rate.

What is a serve and return interaction?
Serve and return interactions shape brain architecture. When 
an infant or young child babbles, gestures, or cries, and 
an adult responds appropriately with eye contact, words, 
or a hug, neural connections are built and strengthened 
in the child’s brain that support the development of 
communication and social skills. Much like a lively game of 
tennis, volleyball, or Ping-Pong, this back-and-forth is both 
fun and capacity-building. When caregivers are sensitive and 
responsive to a young child’s signals and needs, they provide 
an environment rich in serve and return experiences.

Source: Center on the Developing Child at Harvard University

https://files.eric.ed.gov/fulltext/ED518818.pdf
https://www.lena.org/programs/
https://www.lena.org/programs/
https://www.lena.org/huntsville-schools-case-study/
https://www.lena.org/huntsville-schools-case-study/
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“Offering these classes gives us an opportunity to reach students before they even 
become students,” Dr. Cooper said. 

Early longitudinal results show that children whose parents graduated from the 
program in Huntsville are demonstrating higher literacy skills than their peers more 
than two years later as they enter pre-K (“Initial longitudinal results”, 2019). 

“This program is definitely cost-saving. We can either catch children at the beginning 
of their academic career, and give them the basic building blocks in advance so 
that they’ll have the skills to scaffold as they move through grade school, or try to 
remediate later,” Anthony Davison, School Readiness Specialist at Huntsville City 
Schools said.

Program data show the LENA Start graduates in Huntsville have increased both adult 
words and conversational turns with their children, and reported reading more than 
three times as much with their children compared to at the start of the program.

In nearby Texas, Fort Worth 
Independent School 
District is experimenting 
with using LENA Grow, an 
experiential PD program 
for early childhood 
teachers, to boost 
classroom language 
interactions. An initial 
pilot with four classrooms 
in 2019 found that the 
rooms using LENA Grow 

increased scores in key infant and toddler CLASS domains compared to classrooms 
that didn’t use the program, according to a pre-post evaluation (“Early Learning 
Classrooms,” 2019). 

“Because the LENA Grow reports provided instant results that teachers could see, they 
gained more of an understanding of some of the CLASS dimensions and indicators,” 
said Lisa Austin, a coach who worked with teachers during the program. “So teachers 
gained a better understanding of what a high-quality, interactive classroom looks like.” 

Learnings along the way 
As LENA has rolled out these programs to school districts, child care centers, 
community organizations, and libraries around the country, we’ve learned a few 
things about what works well. 

The most important finding we’ve had is that you can’t improve what you don’t 
measure. Most adults tend to overestimate how much they talk with children 
(Richards, Gilkerson, Xu, & Topping, 2017). Having objective data on what types of 

CLASS Dimension
Before LENA 

Grow
After LENA 

Grow
Percent 
Change

Conceptual Development 3.063 3.500 14%

Quality Feedback 2.938 4.313 47%

Language Modeling 3.250 4.188 29%

CLASS Scores From Fort Worth ISD Pilot

https://www.lena.org/huntsville-schools-longitudinal-evaluation/
https://www.lena.org/fort-worth-class-score-increase/
https://www.lena.org/fort-worth-class-score-increase/
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activities boost talk and when conversation thrives are key to making sustainable 
behavior changes (Gilkerson, Richards, & Topping, 2017). Much like a Fitbit helps one 
to understand their activity levels, using LENA helps adults to understand and build 
motivation to increase their conversation levels. 

Another key learning is that engaging trusted messengers within a new community 
will facilitate adoption of a program. Whether it’s selecting an experienced, respected 
teacher as a coach for professional development or finding a parent champion to 
pitch a new program to the PTA, it matters who the message is coming from. 

Finally, we’ve discovered that LENA data can be a valuable tool for helping program 
administrators and school leaders easily see results and areas for improvement, 
especially if they’re tracking data to report for programs like Early Head Start or a 
large-scale quality initiative. 

“We use LENA to help us make decisions on revisions to our school-readiness goals 
yearly as well as to help us plan for professional development for staff,” TaWanda 
Randolph, an Education Specialist for Porter-Leath, a community resource center in 
Memphis, Tennessee, explained. 

Takeaways for teachers and families 
It can feel overwhelming to take an abstract concept like increasing conversations 
with children and translate it into concrete, actionable steps that lead to lasting 
behavior change. To help with this, we developed 14 Talking Tips specifically 
for parents and teachers. The tips are research-based strategies designed to 
facilitate conversation and interaction between adults and children. (These can be 
downloaded for free at info.lena.org/14-talking-tips.)

The tips are simple and can be incorporated into everyday activities. For example, 
“G e t  d o w n  o n  th e ir  le v e l,” helps adults to facilitate joint attention with children, which is 
one of the active ingredients in language learning. 

We’ve seen the tips work best when adults post them in a highly visible place — 
like on a classroom bulletin board or a fridge — to serve as a daily reminder and 
behavioral nudge. Seeing them often sparks conversations with other adults, too, like 
ECE coach Deborah Pollack, from Georgia, relayed: 

“A parent was picking up their child, and the child started talking to me. I immediately 
started answering what I thought they were saying. The child continued, and I continued, 
using a lot of expressions along with conversation. This went on for five minutes. After 
we were done, the parent just looked at me in awe and said ‘Thank you so much.’ It was a 
great moment for the child, parent, and a coaching experience for the teachers.”

At their core, the Talking Tips are designed to create positive, responsive relationships 
between adults and children, which can serve as a protective factor for children 
experiencing adversity or trauma. As Child Trends reports: 

https://info.lena.org/14-talking-tips
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“Research shows that the strongest protective factor linked with resilience to 
childhood trauma is the reliable presence of a sensitive, nurturing, and responsive 
adult. The presence of such a figure can help children by restoring a sense of safety, 
predictability, and control; giving them the feeling of safety; providing them a way to 
process traumatic events; protecting them from re-traumatization; supporting their 
development of self-regulation; and helping them heal (Bartlett & Steber, 2019).” 

While they may seem simple, using the tips to build healthy relationships with 
children can have lasting protective effects throughout their lives. 

The future of early talk 
We’re excited that LENA’s work to equalize access to conversation is one of many 
initiatives emerging across the country focused on the importance of brain-building 
talk interactions in early childhood. The future is bright because of projects like these: 

•	 Scientists at the Temple University Infant and Child Lab are studying how 
adding talk prompts in public places — like signs in grocery stores — change 
behavior. In a 2015 study, the team found that shoppers at supermarkets in low-
income neighborhoods increased adult-child conversations by 33 percent when 
signs were up (Ridge, et. al, 2015). 

• 	 T o o  S m a l l  t o  F a i l ,  an initiative of the Clinton Foundation, is partnering with 
Univision, the country’s largest Spanish-language media company, and with 
writers and producers in Hollywood to promote a public awareness and action 
campaign highlighting the importance of early brain and language development. 
Thousands of families have learned about the importance of talking, reading, and 
singing with children as a result of these initiatives. 

•	 The nonprofit organization First Book is partnering with schools and 
communities nationwide to provide top-quality books to children at lower costs. 
Shared reading is one of the best ways for adults to boost conversations with 
children and having books at home and in the classroom encourages more 
reading time.  

Part of our work at LENA is to stay abreast of the latest developments and research 
in early talk. This fall, we’ll be releasing our first ever “Early Talk Report.” We encourage 
you to download this resource to take a deeper dive into the research behind why 
talk matters and look for ways to boost brain-building conversation in your homes, 
classrooms, and school communities every day. 

https://www.childtrends.org/publications/how-to-implement-trauma-informed-care-to-build-resilience-to-childhood-trauma


School districts put neuroscience research into action for their youngest learners 		                            8

Citations 
Bartlett, J. D., & Steber, K. (2019, May 9). How to Implement Trauma-informed Care to Build Resilience to 
Childhood Trauma. Retrieved from https://www.childtrends.org/publications/how-to-implement-trauma-
informed-care-to-build-resilience-to-childhood-trauma.

Early learning classrooms in Fort Worth ISD using LENA Grow increase CLASS scores. (2019, July 29). 
Retrieved from https://www.lena.org/fort-worth-class-score-increase/.

Fernald, A. (2009, June). Developing efficiency in understanding spoken language: How infants learn 
to listen for meaning. Invited presentation at the Symposium for Research in Child Language Disorders 
(SRCLD), Madison, WI.

Gilkerson, J., Richards, J. A., Warren, S. F., Oller, D. K., Russo, R., & Vohr, B. (2018). Language experience in the 
second year of life and language outcomes in late childhood. Pediatrics, 142(4). doi: 10.1542/peds.2017-
4276

Gilkerson, J., Richards, J. A., & Topping, K. (2017). Evaluation of a LENA-based online intervention for parents 
of young children. Journal of Early Intervention, 39(4), 281-298. doi: 10.1177/1053815117718490

Hannon, S. M. (2019, January 15). It’s Time to Shine a Light on Language Isolation in Infant and Toddler 
Classrooms. Retrieved from https://www.lena.org/classroom-language-isolation/.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young American 
children. Baltimore, MD: Paul H. Brookes Publishing Co.

Hernandez, D. J. (2011). Double jeopardy: How third-grade reading skills and poverty influence high 
school graduation). Albany, NY: Annie E. Casey Foundation. Retrieved from http://files.eric.ed.gov/fulltext/
ED518818.pdf

Initial longitudinal evaluation results: Huntsville children whose parents participated in LENA Start have 
stronger literacy skills two years later. (2019, August 26). Retrieved from https://www.lena.org/huntsville-
schools-longitudinal-evaluation/.

Marchman, V. A., & Fernald, A. (2008). Speed of word recognition and vocabulary knowledge in infancy 
predict cognitive and language outcomes in later childhood. Developmental Science, 0(0). doi: 
10.1111/j.1467-7687.2007.00671.x

Merz, E. C., Maskus, E. A., Melvin, S. A., He, X., & Noble, K. G. (2019). Socioeconomic disparities in language 
input are associated with children’s language-related brain structure and reading skills. Advance online 
publication. Child Development. doi: https://doi.org/10.1111/cdev.13239

Morgan, P. L., Farkas, G., Hillemeier, M. M., Hammer, C. S., & Maczuga, S. (2015). 24-Month-Old Children With 
Larger Oral Vocabularies Display Greater Academic and Behavioral Functioning at Kindergarten Entry. Child 
Development, 86(5), 1351–1370. doi: 10.1111/cdev.12398



School districts put neuroscience research into action for their youngest learners 		                            9

National Scientific Council on the Developing Child (2004). Young Children Develop in an Environment of 
Relationships: Working Paper No. 1. Retrieved from www.developingchild.harvard.edu.

Pace, A., Alper, R., Burchinal, M. R., Golinkoff, R. M., & Hirsh-Pasek, K. (2019). Measuring success: Within 
and cross-domain predictors of academic and social trajectories in elementary school. Early Childhood 
Research Quarterly, 46, 112–125. doi: 10.1016/j.ecresq.2018.04.001

Richards, J. A., Gilkerson, J., Xu, D., & Topping, K. (2017). How much do parents think they talk to their child? 
Journal of Early Intervention, 39(3), 163-179. doi: 10.1177/1053815117714567

Ridge, K. E., Weisberg, D. S., Ilgaz, H. , Hirsh‐Pasek, K. A. and Golinkoff, R. M. (2015), Supermarket Speak: 
Increasing Talk Among Low‐Socioeconomic Status Families. Mind, Brain, and Education, 9: 127-135. 
doi:10.1111/mbe.12081

Romeo, R., Leonard, J., Robinson, S., West M., Mackey, A., Rowe, M. Gabrieli, J. (2018a) Beyond the 30-Million-
Word Gap: Children’s Conversational Exposure Is Associated With Language-Related Brain Function. 
Psychological Science. doi: 10.1177/0956797617742725

Romeo, R. R., Segaran, J., Leonard, J. A., Robinson, S. T., West, M. R., Mackey, A. P., … Gabrieli, J. D. (2018b). 
Language Exposure Relates to Structural Neural Connectivity in Childhood. Journal of Neuroscience, 38(36), 
7870–7877. doi: 10.1523/jneurosci.0484-18.2018

Saffran, J. R., Aslin, R. N., & Newport, E. L. (1996). Statistical learning by 8-month-old infants. Science, 
274(5294), 1926-1928. 

Weisleder, A., & Fernald, A. (2013). Talking to children matters: Early language experience 
strengthens processing and builds vocabulary. Psychological Science, 24(11), 2143-2152. doi: 
10.1177/0956797613488145




