
1 Brains are built over time, from the bottom up. 
The basic architecture of the brain is construct-

ed through an ongoing process that begins before 
birth and continues into adulthood. Early experi-
ences affect the quality of that architecture by es-

tablishing either a sturdy or a fragile foundation for 
all of the learning, health and behavior that follow. 
In the fi rst few years of life, 700 new neural connec-
tions are formed every second. After this period of 
rapid proliferation, connections are reduced through 

a process called pruning, so 
that brain circuits become 
more effi cient. Sensory 
pathways like those for 
basic vision and hearing are 
the fi rst to develop, followed 
by early language skills and 
higher cognitive functions. 
Connections proliferate and 
prune in a prescribed order, 
with later, more complex 
brain circuits built upon 
earlier, simpler circuits. 

2The interactive infl u-
ences of genes and 

experience shape the 
developing brain. Scientists 
now know a major ingredi-
ent in this developmental 
process is the “serve and 
return” relationship be-
tween children and their 
parents and other caregiv-
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The science of early brain development can inform investments in 
early childhood. These basic concepts, established over decades 
of neuroscience and behavioral research, help illustrate why child 
development—particularly from birth to fi ve years—is a foundation 
for a prosperous and sustainable society. 

POLICY IMPLICATIONS
● The basic principles of neuroscience indicate that early preventive intervention will be more ef-

fi cient and produce more favorable outcomes than remediation later in life. 

●  A balanced approach to emotional, social, cognitive, and language development will best prepare 
all children for success in school and later in the workplace and community.

● Supportive relationships and positive learning experiences begin at home but can also be pro-
vided through a range of services with proven effectiveness factors. Babies’ brains require stable, 
caring, interactive relationships with adults — any way or any place they can be provided will 
benefi t healthy brain development.

● Science clearly demonstrates that, in situations where toxic stress is likely, intervening as early as 
possible is critical to achieving the best outcomes. For children experiencing toxic stress, special-
ized early interventions are needed to target the cause of the stress and protect the child from its 
consequences.

In the proliferation and pruning process, simpler neural connections form fi rst, followed In the proliferation and pruning process, simpler neural connections form fi rst, followed 
by more complex circuits. The timing is genetic, but early experiences determine whether 
the circuits are strong or weak.



ers in the family or community. 
Young children naturally reach 
out for interaction through 
babbling, facial expressions, 
and gestures, and adults 
respond with the same kind of 
vocalizing and gesturing back 
at them. In the absence of such 
responses—or if the responses 
are unreliable or inappropri-
ate—the brain’s architecture 
does not form as expected, 
which can lead to disparities in 
learning and behavior. 

3The brain’s capacity for 
change decreases with age.

The brain is most fl exible, or 
“plastic,” early in life to accom-
modate a wide range of envi-
ronments and interactions, but 
as the maturing brain becomes 
more specialized to assume more complex func-
tions, it is less capable of reorganizing and adapting 
to new or unexpected challenges. For example, by 
the fi rst year, the parts of the brain that differenti-
ate sound are becoming specialized to the language 
the baby has been exposed to; at the same time, 
the brain is already starting to lose the ability to 
recognize different sounds found in other languag-
es. Although the “windows” for language learning 
and other skills remain open, these brain circuits 
become increasingly diffi cult to alter over time. 
Early plasticity means it’s easier and more effective 
to infl uence a baby’s developing brain architecture 
than to rewire parts of its circuitry in the adult years. 

4Cognitive, emotional, and social capacities are 
inextricably intertwined throughout the life 

course. The brain is a highly interrelated organ, and 
its multiple functions operate in a richly coordinated 
fashion. Emotional well-being and social competence 
provide a strong foundation for emerging cognitive 
abilities, and together they are the bricks and mortar 
that comprise the foundation of human development. 
The emotional and physical health, social skills, and 
cognitive-linguistic capacities that emerge in the 
early years are all important prerequisites for success 
in school and later in the workplace and community.

5Toxic stress damages developing brain archi-
tecture, which can lead to life-long problems in 

learning, behavior, and physical and mental health. 
Scientists now know that chronic, unrelenting stress 
in early childhood, caused by extreme poverty, 
repeated abuse, or severe maternal depression, 
for example, can be toxic to the developing brain. 
While positive stress (moderate, short-lived physi-
ological responses to uncomfortable experiences) 
is an important and necessary aspect of healthy 
development, toxic stress is the strong, unrelieved 
activation of the body’s stress management system. 
In the absence of the buffering protection of adult 
support, toxic stress becomes built into the body 
by processes that shape the architecture of the 
developing brain. 
___________________________________________
For more information, see “The Science of Early 
Childhood Development” and the Working Paper 
series from the National Scientifi c Council on the 
Developing Child.
www.developingchild.harvard.edu/content/publications.html
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Brains subjected to toxic stress have underdeveloped neural connections in areas of the 
brain most important for successful learning and behavior in school and the workplace.


