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“Digital Diets and 
Screen Time: The 
Impact on Brain 
Development and 
Future Academic 
Success”

• March 13, 
2019

• Schools 
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South 
Carolina 
due to 
Pandemic 

• Release of 
“Inside Early 
Talk” , 2020

• 10-year 
longitudinal 
study on 
language 
environments.



Increasing Rates of Autism

• 9.5% increase in Autism classifications in schools from 2018-
2019 school year to 2020-2021 school year nationwide (U.S. 
Department of Education, Office of Special Education Programs).
• 11% in South Carolina
• 17% in Georgia

• Significant association found between the daily hours spent on 
devices and having an Social Communication Questionnaire 
(SCQ) score above 15, which suggests a deficit in social skill 
development and having autism spectrum disorder-like 
symptoms (Alrahili, 2021).



Increasing Rates of Autism
• Screen time was positively correlated with the CARS score in 

that the longer the screen time, the more obvious the autistic 
symptoms (Dong et al., 2021). 
• Longer screen time resulted in shorter play time, shorter 

companionship time with caregivers, and shorter time for 
social interactions resulting in worse social behavior and more 
obvious autism symptoms.

• Longer screen time for boys at 1 year of age was significantly 
associated with autism spectrum disorder at 3 years of age 
(Kushima, 2022).



Its not that technology causes ASD, 
but disproportionate exposure 

during critical periods of development 
can negatively impact the development of 

social communication, social-emotional skills, and behavior.

Excessive screen time can impinge on children’s ability to develop 
optimally; it is recommended that pediatricians and health care 
practitioners guide parents on appropriate amounts of screen 

exposure and discuss potential consequences of excessive screen use 
(Madigan et al., JAMA Pediatrics, 2019).



Do Babies Born During the COVID-19 Pandemic 
Talk Less? (LENA, 2022)



Trends in Cognitive Development (0-3 years)



Trends in Cognitive Development (4 years of age) 
(turned 1 before COVID)



The Language 
Environment 

(Deoni, 2022)

Conversational turns drive 
brain development.

The language environment drives 
brain maturation from the 

development of language skills which 
are the foundation for social 

emotional skills, executive function 
skills, and academic skills.

Every child has been impacted 
regardless of  socio-economic status. 



Critical Periods of Development
During a child’s first three years, 

development takes place at a rate 
that far exceeds the rate during 
any other period of life (National 
Research Council and Institute of 

Medicine, 2000).

Between birth and age three all 
learning takes place in a social 

context, through our relationships 
with others; it cannot be 
replicated any other way. 



Critical Periods of Development
• At birth, a child’s brain already has nearly all 

the neurons it will ever have but it triples in 
over the course of the first three years in 
response to what we learn from our 
interaction with other people, our 
environment, and physical interaction with 
items and objects (Gilmore et al., 2007; 
Nowakowski, R., 2006; Rakic, P., 2006).

• Synapses are formed at a faster rate during 
these years than at any other time and are 
extremely responsive to external stimuli 
(Huttenlocher, 2002).
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Myelin

• Myelin is what gives white matter 
its white coloring as it is a fatty 
coating that forms a sheath around 
the synapses.

• The brain cells that produce the 
cholesterol for myelination are very 
easily damaged by head trauma, 
stress, toxins, certain drugs and “the 
wrong kind and amount” of 
stimulation including under 
stimulation and over stimulation.



Stimulation and Brain Development
Early stimulation sets the stage for how children 

will learn and interact with others throughout life. 

A child’s experiences, good or bad, influence the 
wiring of his brain and the connection in his 

nervous system. 

Loving interactions with caring adults strongly 
stimulate a child’s brain, causing synapses to grow 

and existing connections to get stronger. 
Connections that are used become permanent. 

If a child receives little stimulation early on, the 
synapses will not develop, and the brain will make 

fewer connections (Graham, J., 2011).





Conversational 
Turns per hour 

(vs. the number of 
words heard)





What Are Conversational Turns?

• A conversational turn is counted in pairs
- one utterance by someone that is 
responded to by another person (within 
five seconds). 

• For example, if a child speaks and an 
adult responds, or vice versa, that 
counts as one conversational turn. 

• If the child responds to the adult within 
five seconds, then the adult responds 
again, that is considered two 
conversational turns. 



Conversations between children and parents 
are the most influential contributors to 

vocabulary before school entry 
(Hart & Risley, 1995).

Young children need to engage in
40 conversational turns per hour!



The 
Matthew 

Effect
(Stanovich, 1998)

Average Student
(2.4 root words 

per day)

Bottom 25%
(1.6 root words 

per day)

End of Pre-K 3,440 2,440

End of K5 4,300 3,016

End of 1st 5,160 3,592

End of 2nd 6,020 4,168



Phonological Long-Term Memory 

When children decode unfamiliar 
words, they use their initial 
pronunciation and search 
their oral vocabulary to 

recognize and make sense of 
the word they see in print.

If the word is not in their oral 
vocabulary, they will have a 

difficult time recognizing that 
word in print, even if they 

accurately decode it. 



Cafeteria Neurasthenic 



Conversational Turns 
and Later Reading

• Parent-child conversational turns at 2 years correlated with pre-literacy 
skills (letter identification and letter-sound knowledge), as well as myelin 
density estimates within the left arcuate and superior longitudinal 
fasciculus (Weiss et all, 2022). 

The findings by Romeo et al. (2018) underscore the importance of 
understanding the role of early oral language experiences (namely 

conversational turns) related to the anatomical connections of the brain 
for shaping the white matter tracts that are ultimately used for reading 

and whose integrity is correlated with reading proficiency 
(Torre, McKay &Matejko, 2019).



There is No Single Place in the Brain 
“Wired” for Reading

• Early intervention programs aiming to 
close the achievement gap should 
focus on increasing children's 
conversational turn taking in order to 
capitalize on the early neural plasticity 
underlying cognitive development 
(Romeo, 2018). 

• The areas of the brain that we use for 
reading are the same as the language 
areas.



Reading (unlike math or 
other curricular subjects) is 
the only academic skill 
where we expect students 
to arrive at school with a 
certain set of basic skills.

That certain set of skills is 
competency with language.



The Relationship Between 
Conversational Turns and the KRA 

(Dill, J. 2021)

2021 KRA data
• Total students who “Demonstrated Readiness” statewide - 27%
• Children who completed the 10-week LENA Start program - 33.3%

• The more conversational turns, the higher the KRA scores.
• Those who participate in LENA Start gain nearly two months of 

developmental skill every month and 12 months after completing the 
program they have significant elevations in language ability compared to 
where they started. 

• Children who completed an entire year of 4-year-old kindergarten - 23%



Relationship of Conversational Turns 
and Full-Scale IQ as well as Verbal IQ 

in Middle School
• Children who engaged in at least 40 conversational turns 

per hour at the age of 18-24 months had Full Scale IQ
scores that were on average 31 percentile points (12.9 
standard score points) higher and Verbal IQ scores that 
were 38 percentile points (16.6 standard score points) 
higher than those who engaged in fewer turns ten years 
later (LENA, 2021).



Genes provide a 
blueprint for brain 

development, but the 
child’s environment 

and experiences carry 
out the construction.

Conversation is the 
raw material for 

building a language 
rich environment.



• 95% of parents say their technology use interferes 
with daily opportunities for talking, playing and 
interacting with their child (Common Sense Media, 
2020).

• Continuous partial attention interferes with our most 
primitive emotional cueing system which is based on 
responsive communication.

• Heavy parent use of mobile devices is associated 
with fewer verbal and nonverbal interactions, lower 
responsiveness to a child’s bids for attention, and 
parent hostility in response to the child’s bid for 
attention (Radesky, et al, 2015).

Conversational 
Turn Taking 

At Home



Conversational Turn Taking at School

• Children engage in 73% more conversational turns at home than 
in traditional early childhood childcare environments (LENA, 
2021).

• 20% of children are in language isolation, experiencing fewer 
than five turns per hour for the vast majority of their school day 
(LENA, 2021).

• The difference in classrooms with higher amounts of 
conversational turns over the preschool year is around 2 million 
words (LENA, 2021).



Technology During the School Day

• Center-based early childhood childcare reports rates of up to 1.3 
hours of screen time per day (Vanderloo, 2014).

• 90% of the early childhood teachers have access to technology at 
school and use it regularly, with 88% saying that they use technical 
devices at least once a week (Steinhoff, 2016). 

• In early childhood settings, 20% of daily use was on a tablet, 27% on a 
computer, 5% on a smart phone, and 8% on a television (Dore & 
Dynia, 2020).



Myelin and Screen Time
Synapses form based on 
meaningful experiences.

Screen use among pre-kindergarten children that 
exceeded the AAP guidelines was associated with 
lower measures of micro-structural organization 
and myelination of brain white matter tracts that 

support language and emergent literary skills 
as well as corresponding cognitive assessments 

(JAMA, 2020). 

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://medium.com/parkinsons-uk/behind-the-headlines-are-we-ready-to-transplant-new-brain-cells-a71f92633470
https://creativecommons.org/licenses/by-nc-sa/3.0/
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What About Educational Apps?
• Most apps have no evidence of efficacy, target only rote 

academic skills, are not based on established curricula, and use 
little or no input from developmental specialists or educators 
(Chiong & Shuler, 2016; Christakis et al., 2013) 

• Most apps also generally are not designed for a dual audience 
(i.e., both parent and child) (Chiong & Shuler, 2016; Hirsh-Pasek
et al., 2015). 

• Higher-order thinking skills and executive functions essential for 
school success, such as task persistence, impulse control, 
emotion regulation, and creative, flexible thinking, are best 
taught through unstructured and social (not digital) play 
(Shaheen, S., 2015) as well as responsive parent–child 
interactions (Blair et al., 2011)



Mental Junk Food



Screen Use During 
Critical Periods of Development

• Introduction to Screens:
• Screen use before the age of 2 years resulted in significantly lower 

emotional functioning scores and higher risks of conduct problems, 
learning problems, psychosomatic problems, impulsive-hyperactive, 
and hyperactivity index, which were independent of excessive screen 
use (Xiang et al., 2022). 

• Amount of Screen Use:
• Children with more than one hour of daily screen time prior to the 

start of kindergarten were more likely to be vulnerable in all five 
developmental health domains (physical health and wellbeing, social 
competence, emotional maturity, language and cognitive 
development and communication skills) compared to children 
reporting up to one hour of screen time/day (Kerai et al., 2022). 



Early experiences and behaviors 
play a crucial role in shaping a 

child’s developmental 
trajectories, but excessive 

amounts of screen use 
by the child and/or the parent 
has a negative impact on play-
based and leisure activities that 
enhance cognitive and social-
emotional skills necessary for 

kindergarten readiness (Sigman, 
A., 2017; Pagani et al., 2010). 



Technology and Play: 
Zero to Age Eight

(Common Sense Media, 
2020)



Screen Time Recommendations 
of the American Academy of Pediatrics

*Unless video chatting 
with parent or relative.



• Its not even until the age of around 18 
months that  a baby’s brain has developed 
to the point where symbols on a screen 
begin to represent their equivalent in the 
real world. 

• Children 12 months and younger are not 
able to follow the changing scenes on a 
screen or a program’s dialog because they 
haven’t learned the words, concepts, 
context and syntax. 

• What keeps them engaged? The exciting 
colors, quick scene changes, the exciting 
music, stimulating sounds, and over 
exaggerated characters which provide no 
educational or developmental benefit.

Critical Periods of Development



Visual and Vestibular System
• The visual processing system begins developing before the age of two but 

isn’t fully developed until age 8 or 9.
• The faster the visual information comes in, the faster their brain needs to 

process it to keep up.
• Repeated over and over again, this changes the processing pace of the brain 

making the normal pace of life uncomfortable.

• The visual system is closely linked to the vestibular system which controls 
balance, perception of where your body is in space, and impacts mood.
• Linear is calming.
• Vestibular is arousing.
• When the visual system is super-focused, the vestibular system is locked up.

The plasticity of the brain is such that it reflects what is asked of it. 



How Bad Can a Few Videos Be?
• Every hour spent watching a baby video, the child 

learns 6-8 fewer words than babies who never 
watched videos (Zimmerman, 2007). 

• For every 30-minute increase of screen time per 
day there was 2.3 times the risk of language delay 
(van den Hewel, 2019).

• Children who watch videos before the age of 3 are 
more likely to have attention problems and for 
every hour per day, there is a 10% risk of attention 
problems (i.e., 2 hours = 20% risk) than those 
children who never watched videos (Christakis, 
2004, 2009).



• 97% of adults own a smartphone 
(Pew Research Center 2021) and 
spend 3.25 hours on their phones 
per day (2023).

• In 2019-2020, 45% of schools had 
one computer for each student in 
the school (National Center for 
Educational Statistics).

• 46% of kids aged 2-4 years own  a 
mobile device (Common Sense 
Media, 2020)

• 67% of kids aged 5-8 own a mobile 
device (Common Sense Media, 
2020).



Play is a 
Child’s Context 

for Learning 
Developmentally appropriate play 

is a singular opportunity to 
promote the social-emotional, 
cognitive, language, and self-

regulation skills that build 
executive function and a 

prosocial brain that is ready for 
academic learning (AAP, 2018).



Play and the 
SC Early Learning Standards

Domains of Development

1. Approaches to Play and Learning

2. Emotional and Social Development  

3. Health and Physical Development  

4. Language Development and 
Communication 

5. Mathematical Thinking and 
Expression  

6. Cognitive Development 



Play and Academic Success
The dimensions of play are the exact 
same needed for reading 
comprehension. 
Building a strong imagination through 
pretending helps children imagine the 
setting, characters, and events in the 
literature they encounter. 
In a day and age where play is 
diminishing more and more, it’s 
important to remember the 
skills needed for academic success are 
built through play (Westby, 2021). 



The Make-Believe that Reading Requires 
is What Children Develop Through Play

Problem solving in most school subjects 
requires a great deal of make-believe, visualizing 

how Eskimos live, reading stories, imaging a 
story, writing it down, solving an arithmetic 

problem, and determining what will come next. 
History, geography, and literature 

are all make-believe. 
All of these are conceptual constructions that 

are never directly experienced by the child. 
(Smilansky, 1968).



Play is so powerful it can 
be used as a possible 
intervention to close 

achievement gaps between 
children ages 3 to 6 

(Parker & Thomsen, 2019). 



The Disappearance of Play
• From 1998 to 2010, the percentage of classrooms with a dramatic play area 

dropped from 90 percent to 58 percent (Bassok, Latham, & Rorem, 2016).  

• Many classrooms are sacrificing the discovery and critical thinking skills that 
arise through play in favor of academics (Bassok, 2016).

• Children demonstrate their most advanced language skills during play, and 
that these language skills are strongly related to emergent literacy (Christie 
& Enz, 1992; Christie & Roskos, 2006).  

• 4-year-olds’ play (rhyming games, making shopping lists, and “reading” story 
books to stuffed animals) predicts both language and reading readiness 
(Bergen & Mauer, 2000).  



Tech Toys
Play with electronic toys is associated with decreased 
quantity and quality of language input compared with 
play with books or traditional toys. To promote early 
language development, play with electronic toys 
should be discouraged (Sosa, 2016; Wooldridge & 
Shaska, 2012, Zosh et al., 2015). 

• fewer adult words used, 
• fewer conversational turns with verbal back-

and-forth, 
• fewer parental responses,  
• less production of content-specific words than 

when playing with traditional toys or books, and
• children vocalized less while playing with 

electronic toys.



Executive 
Function

Executive functioning is a set of mental 
skills we use every day to learn, work, and 

manage daily life, but trouble with 
executive function can make it hard to 

focus, follow directions, and handle 
emotions, among other things.

Children are often seen actively engaged in 
and passionately engrossed in play; this 
builds executive functioning skills and 

contributes to school readiness 
(Henderson & Atencio, 2007).



Three Components of Executive Function
• Cognitive Flexibility = Problem Solving and Perspective Taking

• thinking about something in multiple ways and perspective taking 
(e.g., considering someone else’s perspective on a situation or solving 
a problem in multiple ways). 

• Working Memory = Multi-Tasking
• keeping information in mind and manipulating it in some way.

• Inhibitory Control = Social-Emotional and Impulse Control
• deliberately suppressing attention (and subsequent response) to 

something such as ignoring a distraction, stopping an impulsive 
utterance or action, or overcoming a highly learned response. 

Children are not born with these skills—
they are born with the potential to develop them.





Digital Diets
1. Know and follow the recommendations of the 

American Academy of Pediatrics
2. Understand “the why”
3. Tech free times and zones
4. Be in control of the charger
5. Use and set up timers
6. Change the handheld device setting to 

grayscale
7. Be on the look out for red flags 
8. Use for meaningful vs. repetitive or passive 

activities 



When to Use 
Technology: 

A Guide for Parents

Would I read a 
book now? 



Teachers… Conversation is gold!

It is the most efficient early-learning system we have 
and far more valuable than most of the reading-skills 

curricula we have been implementing. During the 
preschool years, the focus should be not just on 

vocabulary and reading, but on talking and listening 
(Christakis, 2016).

.



Key Take Aways:
Screen Time and Development (2023)
1. Conversational turns – The language environment, regardless 
of SES, based on conversational turns (as opposed to number of 
words heard) has significant short term and long-term impacts 
with especially important findings for schools!

2. Screen Use - It is now well known that screen use during 
critical periods of development and for periods in excess of 
recommendations by the AAP have detrimental impacts on 
brain development and across all five developmental domains. 



3. Play - Play and learning are inextricably intertwined; when 
children play they are learning. Children who engage in play and 
playful learning do better in academic subjects than do their peers 
who play less (Hirsh-Pasek, Michnick, & Golinkoff, 2008).

4. Increases in ASD – Its not that screen time causes ASD, but it 
puts an obstacle in the way of appropriate development of social 
communication and social-emotional skills necessary for 
interacting with other humans.

Key Take Aways:
Screen Time and Development (2023)



Tips for Facilitating Play

• Facilitate cooperative play

• Help children accommodate and build on one another’s ideas to 
achieve common goals 

• Allow and encourage children to find their own ways to solve 
problems

• Encourage children to notice what others are doing when they 
are pretending



Say This… Not That
• “I see you are playing veterinarian.”
• “This is a robot. When you turn it 

on it…”
• “Wow, what a pretty house you 

drew!”
• “Did you enjoy your trip to 

Disney?”
• “How was your day?”

• What’s going on with the little 
tiger today?

• I wonder what this is? I wonder 
what happens if you…?

• “Tell me about your drawing!”
• “What were your favorite things 

about Disney?”
• “Tell me three things about your

day”



Talking Tips
1. Talk about what YOU are doing and 

thinking (#cooking show)
2. Comment on what they’re doing or 

looking at (#sportsannouncer)
3. Ask open ended questions. 
4. Get down to their level: face to face. 
5. Tune in and respond to what they are 

looking at, doing, and talking about.  
6. Wait for their response. 
7. Take turns – don’t do all the talking. 
8. Follow their lead, do what interests them. 



Question and Answer

Thank you for your time, attention, attendance, 
and for what you do for children every day!

If you’d like more information, 
please do not hesitate to reach out! 

Angie Neal, M.S. CCC-SLP

aneal@ed.sc.gov
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