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Protecting Brains, Not Simply 
Stimulating Minds 
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Curricular enhancements in  early chil.dhood education that are guided by the science of Learning must 
be augmented by protective intewentions informed by the biology of adversity. The same neuroplasticity 
that leaves emotional regulation, behavioral adaptation, and executive functioning skills vulnerable to 
early disruption by skessful environments also enables their successful development through focused 
intewentions during sensitive periods in their maturation. The early childhood field should therefore 
combine cognitivelinguistic enrichment with greater attention to preventing, reducing, or mitigating the 
consequences of significant adversity on the developing brain. Guided by this enhanced theory of change, 
scientists, practitioners, and policy-makers must work together to design, implement, and evaluate 
innovative strategies to produce substantially greater impacts than those achieved by existing programs. 

A dvances in neuroscience, molecular bi- 
ology, epigenetics, and the behavioral and 
social sciences indicate that the founda- 

tions of educational achievement, lifelong health, 
economic pmdudvity, and responsible citizen- 
shrp are formed eqly in life. Based on this knowl- 
edge, early childhood policy and practice are 
grounded in a growing u n m d i n g  of the ex- 
tent to which early experiences are incorporated 
mto the developing brain, for better or for worse 
(1). An environment of stable, stimulating, and 
protective relatiomhips builds a slrong founda- 
tion for a lifetime of &&e learning. In contrasf 
when young children are burdened by signiscant 
adversity, stress response systems are overacti- 
vated, maiming brain &nits can be impaired, 
metabolic regdabry systems and developing or- 
gans can be disrupted, and the probabilities 
increase for long-term problems in learning, be- 
havior, and physical and mental health (2). 

An Enhanced Theory of Change 
Most programs for children in disadvantaged 
ckcumskmces (typically defined by low M y  
income and limited parent education) combine 
enriched learning experiences for the children and 
parenting education for mothers. Over four dec- 
ades of evaluation research have generated ample 
evidence of the benetits of such interventions, but 
the magnitude of impact is typically modest (3). 
As promising new preschool curricula focus on 
teaching science (4, n m m q  (9, and executive 
function skills (e-g., f& attention and impulse 
control) (b), advancg in neurobiology suggest that 
socioeconomic disparities in educational achieve- 
ment could be miuced more effectively by link- 
ing high-quality pedagogy to interventions that 
prevent, reduce, or mitigate the disruptive effects 
of toxic stress on the developing brain. 

ple memory formation and responses tc 
executive function skills both influence 
a f f d  by a young child's management c 
emotions. Thus, early and repeated exp 
adversity can lead to emotional problems 
as compromised working memory, cognit 
ibility, and inhibitory control. 

Young children who experience the 
of multiple economic and social stress( 

with higher rates of emotior 
culties related to fear and anxiety, dmy 
haviors, impairments in executive h c  
self-reguht~on, and a range of difEcultiec 
rized as behavior problems, learning & 
attention deficit hyperactivity disorder (. 
or mental health problems (11). Vulnera 
dren who do well in school often ha 
developed capacities in executive h c  
emotional rermlation. which helu them 
adversity m& effe&vely and provide 

There is extensive evidence that signiscant foundation for academic achievement a 
adversity on lead to excessive activation of stress competence (12). Evidence that execut 
response systems (inchding persistently elevated tion and self-regulation predict literacy 
stress hormones. such as cortisol) that can dismt meracy' skills underscores the salience 
the developing .brain (7). children ex&- 
rience recunrent the&, fear conditioning affects 
developing circuits in the amygdala and hip- 
pocampus, which can lead to anxiety that im- 
pairs learning (8). This "fear learning" can begin 
early in bfimcy, whereas 'Tear unlearning" re- 
quires M e r  development of the prehtal cor- 
tex PFC) later m childhood (9). In contrast to the 
relatively early maturation of the amygdala and 
hqpcampus, the range of executive function and 
self-regulation skiUs mediated by the PFC de- 
velops well into adulthood As the fomdations of 
thae skills emerge in the int8nt-toddler period, 
social class dBerences in the development and 
function of the PFC begin to appear (la). Be- 
cause these higha-level neural circuits have ex- 
tensive i n m e c t i m  with deeper structures in 
the amygdala and hippoormpus that control sim- 

capackes for targeted intmention (I: 
teachers also contend that competence 
domains is more important at school e 
knowledge of letters and numbers (14). ' 
neuroplasticity that leaves these capac 
nerable to early disruption also enable 
cilitation during sensitive developmenk 
(15). For example, responsive aregiving 
shown to be a potent buffer for prim 
"elability genes'' that affect stress 
rephion (1 b), as well as for human tod 
are biologically gredisposed to be more 
anxious than typically developing chili 

A Mew Intervention Agenda 
If early childhood policy and practicl 
more explicit attention on buffering yc 
dren h m  the neumdevelopmental con! 
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of toxic stress, then scientists, pmctitoners, and 
policy-makers could work together to design and 
test creative new interventions that combine both 
cognitive-linguistic stimulation with protective in- 
teractions that mitigate the harmful effects of 
signiscant adversity, beginning as early as pos- 1 sible and continuing throughout preschool. For 
this two-pronged approach to succeed, new strat- 
egies will be needed to strengthen the capacities 
of parents and providm of early care and edu- 
cation (beyond the provision of additional infor- 
mation and supports) to help young children cope 
with stress. To that end, three challenges are 
worthy of thoughtfd exploration. 

First, although pre-K programs for 4 year 
olds represent an important step forward in ex- 
panding learning opportunities before kinder- - age 4 cannot be c u e d  as "early" 
with respect to brain development For children 
m adverse envhmq~ents, four years of inaction in 
the face of repeated threats to developing brain 
architecture are difficult to justify. 

Second, although the influence of the home 
environment on school readiness and later aca- 
demic achievement is w e l l a e n t e d  (II), wn- 
ventional p t i n g  education and M y  support 
programs that simply provide information and 
advice have limited impact on the development 
of young children experiencing consklemble stress 
(18). Alternatively, advances in neuroscience sug- 
gest that,interventiom that sexvices that enhance 
the mental health, executive function skills, and 
self-regulation capacities of vulnerable mothers, 
beginning as early as pww.w, suggest promis- 
ing shategies to protect the developing brains of 
their children. Such services are likely to be par- 
ticularly important for v t s  with histories of 
early adversity, later school difficulties, and min- 
imal workforce experience, who have not had 
ample opportunities to develop the organizatonal 
skills needed to create a well-regulated caregiv- 
ing environment that helps young children de- 
velop their own adaptive apadies. To this end, 
although interventions have been shorn to im- 
prove executive function skills m mIlege students 
with ADHD (19), efforts to build similar ca- 
pabilities to enhance the parenting skills and 
stress-buffering capacities of mothers with lim- 
ited education cmsthte unexplored, yet prom- 
ising, territory. 

Third, although the call for more effective 
shategies to build parenting capacities is broadly 
accepted, the m e t ,  skill-building needs of ser- 
vice providers in these domains are acknowledged 
less bquently. Although many preschools are 
staffed by highly trained profxsiomk, a large 

proportion of staff in mly  care and education 
programs have limited education, constrained 
work experience, and high rates of depnssion 
(20). Thus, large numbers of vulnerable children 
and highly stressed M a r e  engaged in dysregu- 
lated interactions on a daily basis that compro- 
mise early learning and undermine the ability 
to manage routine challenges and normative life 
stresses (12). Other indicatom of m e t  Mtrain- 
ing needs include complaints about high rates of 
problematic child behaviom (14, increasing anti- 
psychotic drug prcm$ions for children as young 
as age 3 (24, and large mnnbers of children being 
expelled &om preschool programs (22). These 
signs of impending staff burnout underscore the 
need for expanded professional development 
activities to strenden emotional health and ex- 
ecutive function s k  and self-regulation capaci- 
ties of early childhood service providers. 

The call for interventions that build adult ca- 
pacities to prevent or reduce disruptions in devel- 
oping brain circuitry in young children, above 
and beyond providing rich learning experiences, 
raises multiple questions for early childhood edu- 
cation. How d m  this new paradigm intluence 
thinking about the developmental requbments 
for successhl learning and our understanding 
of how to get a derailed process back on track? 
Which remote risk factors (e.g., toxic stress in 
inhcy) and more proximal @pdhents (e.g., 
&tic home or child care settings) ere amenable 
to practical intervention? How much can we im- 
prove leaming outcomes in young children by 
strengthening the mental health and executive 
fimction and self-regulatoq skills of parents and 
program stafF? How can responsibility for build- 
ing a strong foundation for school success be 
better shared among education, health, and hu- 
man services systems? 

The call for greater attention to building 
the stress-buffering capacities of parents and 
providers of early care and education as a prom- 
ising slmtegy to promote effective early 1 e . g  
is relatively new. The challenge of promoting col- 
laboration across disciplines and service secton 
is not Neuroscientists who study the impact of 
adversity on the PFC have limited interaction 
with psychologists who study executive function 
m children or adults who live m disorganized en- 
vironment~ Neither group engages regularly with 
educators who work with children who exhibit 
problems in emotional stability or seIf-mation 
nor with policy-makers who make decisions about 
allocating resources to education, health care, 
and human sexvices that interact qmately with 
the same children and fitdies. A shared under- 

standing of the common scientific foundations of 
learning, behavior, and both physical and mental 
health offers a compelling strategy for breaking 
down enduring barriers (2). 

Persistent socioeconomic &s m school readi- 
ness and academic achievement as well as the 
variable effectiveness of existing interventions, 
demand f k h  thinking. The formulation of cre- 
ative strategies to strengthen the organhtional, 
self-regulatory, and mental health capacities of 
the adult caregivers and teachers who constitute 
the environment of relationships in which young 
brains develop could offer new pathways toward 
potentially greater impacts on aerly learning. The 
extent to which scientdic advances offer new 
insights to guide inuovative policies and practices 
has never been greater (23). The need for a more 
balanced and integrated approach to both enrich- 
ment and protection for the developing brain has 
never been more compelling. 
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