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The Brain

How Do Children Learn?
• In supportive, secure and caring 

environments
• Through experiences and 

interactions
• As they progress through 

developmental stages
• As they explore and PLAY 



What We All Need to Know: 
 Basics of Child Development
• All children go through the same 

stages of development
• Each child has his/her unique pace
• Sooner is not better
• Specific behaviors associated with 

age and stage
• Need to respect development, and 

try to enjoy each stage for what it 
is

The Brain

• We knew it was early, but we 
didn’t know it was that early.

• It’s not (just) about the 
words.

• It’s not (all) about me.

From Neurons to 
Neighborhoods (2000)

Transforming the 
Workforce for Children Birth 
through Age 8 (2015)

What More Has Been 
Learned (2016)
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Neuroscience
• Scientific study of the nervous system—an 

interdisciplinary science collaborating with 
chemistry, computer science, engineering, 
linguistics, mathematics, medicine, 
philosophy, physics, and psychology.

• Addresses the questions of how 
psychological functions are produced by 
neural circuitry

• What we used to have “gut-level” feeling 
about, we now have evidence by studying 
the brain



The Brain: Neuron

The Brain

Born with 100 B Brain Cells



Brain Cell

What Does Research Tell Us 
About the Brain?

• The basic architecture of the brain is constructed 
through an ongoing process that begins before birth 
and continues into adulthood. During the first few years 
of life, 700 new synapses (neural connections) are 
formed every second. After a period of rapid 
proliferation, connections are reduced through a 
process called pruning, so that brain circuits can become 
more efficient. Early experiences affect the nature and 
quality of the brain’s developing architecture by 
determining which circuits are reinforced and which are 
pruned through lack of use. Some people refer to this as 
“use it or lose it." Graphic Source: Chugani, H.T. Synaptic 
Density. [Drawing]. In R. Shore, Rethinking the Brain: 
New Insights into Early Development (p. 20). New York: 
Families and Work Institute, 1997. 



Brain Development:
Connecting the Neurons

saving brains - 
evanshealthlab

by Dr. Mike Evans in Whiteboard 
Med School Videos

Brain Development:
SAVING Brains

Young Children Learn 
Differently—Through Play

• Birth to 8 years (grade 3)
• Learn in different ways   than 

older children
• Learn through physically          

interacting with environment 
• Use their all their senses
• Build new knowledge based 

on old 
knowledge—“stair-steps 
analogy”

http://www.evanshealthlab.com/saving-brains-a-grand-challenge/
http://www.evanshealthlab.com/saving-brains-a-grand-challenge/
http://www.evanshealthlab.com/saving-brains-a-grand-challenge/
http://www.evanshealthlab.com/saving-brains-a-grand-challenge/


All Play Is Important
• Construction 

play/ wood 
working

• Creative play
• Manipulative play
• Sand and water
• Play with symbols
• Exploratory play
• Gross 

motor/active or 
Functional play

• Oral language play
• Music play
• Group/game with 

rules play
• Dramatic play
• Pretend/Make 

Believe
• Socio-dramatic 

play********

Understanding Why 
Play Is Essential

Elements of Play
• Plan—children’s ability to think 

about play in advance of playing 
• Roles children play—including the 

actions, language, and emotional 
expressions that are associated 
with a specific role 

• Props—the objects (real, symbolic, 
and imaginary) children use in play 

Leong and Bedrova, 2012



Elements of Play
• Extended time frame—play that lasts for 

long stretches of time: within one play 
session for an hour or longer or extending 
over several play sessions and over 
several days 

• Language—what children say to develop a 
scenario or coordinate the actions of 
different players as well as speech 
associated with a particular role 

• Scenario—what children act out, including 
the sequence of scripts and interactions 
between roles 

Mature Socio-Dramatic (SD) Play Is 
Most Advanced

• Deep engagement
• Two or more players
• Planned in advance
• Roles with rules
• Scenarios change and adapt
• Symbolic props
• Interactions using language
• Voluntary self-regulation and “rules” 

of the role

What’s Developing 
During SD Play?

• Each role has a set 
of defining “rules”

• Child must inhibit 
behaviors that are 
contradictory to 
the role

• Must take turns
• Symbolic thinking



What’s Developing 
During SD Play cont.

• Child must be 
creative and 
problem 
solve—What next?  
What if?

• Child must be 
flexible

• Child strengthens 
language by using 
language 

Executive 
Function Skills

• Focus
• Self-control
• Persistence/Engagemen

t
• Perspective-taking
• Communication skills
• Making connections
• Critical thinking
• Problem Solving
• Creativity
• Flexibility
• Taking on challenges

3 Major Components of
Executive Functioning

• Self-control:  Ability to inhibit a 
dominant response in favor of a 
less salient one; inhibit or ignore 
distractions

• Working memory:  Ability to hold 
information and recall it when 
necessary

• Cognitive Flexibility:  Ability to 
change and adjust mental effort



Executive Function

Prefrontal 
Cortex Focus

Self-control
Persistence
Perspective-taking
Communication skills
Making connections
Critical thinking
Problem Solving
Creativity
Flexibility
Taking on challenges

Self Control

Working Memory

Cognitive                                                
Flexibility

Executive Function Over Time

A Window of Opportunity

A range of tests measuring different forms 
of executive function skills indicate that 
they begin to develop shortly after birth, 
with ages 3 to 5 providing an important 
window of opportunity for dramatic growth 
in these skills. Growth continues throughout 
adolescence and early adulthood; 
proficiency begins to decline later in life.

http://developingchild.harvard.edu/key_concepts/brain_arc
hitecture/



The Marshmallow Experiment 

(Walter Mischel, 1972)

1972 - 2000

Consistency: In general, children who were less successful at resisting 
the marshmallow all those years ago performed more poorly on the 
self-control task as adults. 

Outcomes: Higher SAT scores, lower levels of substance abuse, lower 
likelihood of obesity, better responses to stress, better social skills as 
reported by their parents, and generally better scores in a range of other 
life measures. 

fMRI: When presented with tempting stimuli, individuals with low 
self-control showed brain patterns that differed from those with high 
self-control. The researchers found that the prefrontal cortex (a region 
that controls executive functions, such as making choices) was more 
active in subjects with higher self-control. And the ventral striatum (a 
region thought to process desires and rewards) showed boosted activity 
in those with lower self-control.

Casey, B. J., et al. (2011). 
Behavioral and neural 
correlates of delay of 
gratification 40 years later. 

Mischel,Shoda, Peake 
(1988). The nature of 
adolescent competencies 
predicted by preschool delay 
of gratification.  

Mischel, Shoda, Rodriguez 
(1989). Delay of gratification 
in children. 

The capacity of the brain to change its structure and function 
in response to experience

Plasticity Zero to Three, 2008

The brain is vulnerable and can be 
harmed by negative experiences. 

 The brain is adaptable and can be 
influenced by positive experiences.

It starts even earlier than 
we thought and lasts 

longer.

The brain is malleable even 
before birth, and 

through adolescence.
Plasticity



THE ELEPHANT IN THE 
CLASSROOM What is “normative” 

anyway?

ACES

STRESS

TRAUMA

ATTACHMENT

SEL

MINDFULNESS

RESILIENCE

SAT Scores 210 points 
higher!

• Executive Functioning predicts 
children’s success better than IQ

James Heckman—
Success in the 21st C

• Motivation
• Sociability; ability to work with others
• Attention
• Self-regulation
• Self Esteem
• Ability to defer gratification
• Content is not enough—employers say they can 

teach content—employers want the above 
skills
– James Heckman, Nobel Laureate in Economics, “Building 

a Productive Workforce and Strong Economy from 
Birth”



Research Confirms Benefits:  
Tools of the Mind Study—
a Play-based Curriculum

 ■ Curriculum helped children develop executive 
function skills (EF); e.g., self control, memory 
and cognitive flexibility

■ EF skills highly correlated with positive 
outcomes in math and reading

■ With playful learning throughout the day, 
standardized tests scores increase --         
even for high risk children

Conclusions
• Make time for pretend play in classroom and 

at home 
• Play with child, if necessary, take on role - 

MODELING
• 30-45 min. inside and 30-45 min. outside 

daily
• Provide props: e.g., empty boxes, barrels, 

crates, cloth, tape
• Read/write stories and act them out
• Provide playful, hands-on, experiential 

learning activities

Resources
• Childhood Alliance position paper:  Crisis in Kindergarten:  Why Children 

Need to Play in School:  www.allianceforchildhood.org

• www.usplaycoalition.clemson.edu 

• Gesell Institute Research and Advocacy: gesellinstitute.org

• Gesell’s Pretend Play and Brain Growth Booklet

• Harvard Center on the Developing Child:  
www.developingchild.harvard.edu 

• ZERO TO THREE:  zerotothree.org

• Gruendel J. (2015). When Brain Science Meets Public Policy: Strategies for 
Building Executive Function Skills in the Early Years. Institute for Child 
Success. 

• Leong D., Bedrova E. (Jan. 2012). Assessing and Scaffolding 
Make-Believe Play. Young Children. 

• Leong D., Bedrova E. (Jan. 2001). Tools of the Mind: A Case Study of 
Implementing the Vygotskian Approach in American Early Childhood and 
Primary Classrooms. International Bureau of Education. 

http://www.allianceforchildhood.org/
http://www.usplaycoalition.clemson.edu/
http://www.usplaycoalition.clemson.edu/

