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The More Things Change
Politics and PET Scans

A At the turn of the century, traditionally a time for reevalu-
ation and setting priorities, the United States of America put children
and parents in the spotlight, focusing media and policy efforts on the
importance of giving families the supports they need to thrive. The
public’s attention was drawn to attempts, some more successful than
others, to balance the needs of children, parents, and society as a whole
with supportive programs in education, health care, and child welfare.
To promote the most effective use of tax dollars, the latest research
from child study, pediatrics, education, law, and other disciplines was
offered. In this way programs could be built on a scientific under-
standing of what children and families need and with consideration of
the consequences of ignoring those needs. Through these efforts was
spawned a host of family support programs—some successful, some
less so, some popular, others not at all. And controversy arose over the
level—personal or governmental, whether federal, state, or local—at
which responsibility for meeting the children’s needs should be ad-
dressed and who should bear the associated costs of family-support
programs.

The time period in question? The transition from the nineteenth
to the twentieth century.



2 The More Things Change

Of course, these very statements might well be made today, in the
early years of the twenty-first century. Child study embodies, as do few
other fields, the maxim “The more things change, the more they re-
main the same.” Since its inception in the late nineteenth century, the
field of developmental psychology has been dominated by changing
paradigms and pendulum swings over many issues—most promi-
nently, perhaps, question of nature versus nurture, or the relative im-
portance of children’s innate nature, as opposed to their experiences, in
shaping their lives.

During the later decades of the 1900s, many scholars began to fo-
cus on the intersection of child development study and its applications
to social policy issues of child and family health, development, and
welfare. The study of child development as it relates to social policy de-
velopment—and vice versa—has become an important discipline, en-
riched by the contributions of scholars and practitioners from fields
ranging from developmental and clinical psychology, pediatrics, and
medicine, to law, sociology, anthropology, and education.

In the 1990s, another paradigm shift introduced the language of
neurobiology and neurochemistry to the discussion. Spurred in large
part by technological advances in neurological imaging, the notion
that brain activity could be observed and brain development mapped
gained near-instant prominence through widespread media coverage
of high-visibility conferences devoted to the findings of brain research.

This focus has come at a time of growing concern about the
health, well-being, and education of children, and it presents new op-
portunities for supporting policy responses to address children’s and
parents’ needs. Brain research has caught the attention of scientists in
such disciplines as developmental psychology who are finding that dis-
coveries in neuroscience enhance our understanding of how children
acquire the ability to think, understand, and use language.

One difference between how the field of child development has
changed since early twentieth century and today (and we might well
argue about its significance) concerns the nature of the research tools at
our disposal. Then and now, most of what we know about child devel-
opment comes from observational and behavioral studies. What vari-
ables support—or impede—healthy growth and development? What
supports can legitimately enhance parents’ ability to provide optimal
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environments for their children? The answers to questions like these
have largely come, and will likely continue to come, from observing
children and talking with parents; from conducting rigorously de-
signed studies of the effects of interventions and prevention efforts;
and by tracking over time and across groups of children the effects of
demographic change and society’s responses to them.

Even in 1900 it was true that increasing medical and technical
understanding was boosting children’s welfare. Advances in bacteriol-
ogy slashed infant mortality rates in the early years of the twentieth
century by improving the safety of the nation’s milk supply and drink-
ing water. Increasing sophistication in the medical care of children
saved yet more lives through the development of vaccination pro-
grams, the introduction of antibiotics, and the treatment of cancers
and other diseases. Radiologic developments enhanced our diagnostic
skills and, not insignificantly, became an important tool in the detec-
tion of physical child abuse.

In the last quarter of the twentieth century, advances in medical
technology opened windows into the workings of the human brain.
Research on the brain, often touted as “new,” actually began several
decades ago in an attempt to understand and treat neurological disor-
ders. This research blossomed during the 1990s, spurred by the appli-
cation of techniques such as functional magnetic resonance imaging
(fMRI) and positron-emission tomography (PET) to neuroscience.
Just as remarkable as the introduction of the microscope and the de-
velopment of X-ray technology, these techniques have tremendous po-
tential to enhance our understanding of human development. Such
technologies improve our ability to intervene effectively when disease,
injury, or environmental or genetic insult damages the brain or central
nervous system. And, not incidentally, the ability to take a relatively
noninvasive, detailed look at human brain development over the lifes-
pan fundamentally changes the way we view our children and our-
selves (see box, “Neurological Imaging Techniques”).

In the 1930s, behavioral scientist B. E Skinner shocked us with
his notion that we need not understand or even examine what takes
place in “the black box” (the brain) in order to grasp the basics of, pre-
dict, or even control human behavior. Back then, of course, the point
was largely moot, since none of the imaging technology extant allowed
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Neurological Imaging Techniques

The tools we use to gather information about the brain are many and
varied. In addition to drawing inferences from animal studies, re-
searchers are increasingly able to view what goes on inside the human
brain. Most of the tools now available produce the equivalent of a
snapshot—a moment frozen in time—of the state of the brain in
question. Useful for diagnosing injury or illness related to tumors, le-
sions, and congenital defects, these images can also provide informa-
tion about brain size at a given time. More recently developed imaging
techniques, such as positron-imaging tomography (PET), described be-
low, give us more of a sense of the brain at work by showing us how
neurological tissues use chemicals like hormones and neurotransmit-
ters or metabolize sugars when different structures within the brain
are working at various levels of intensity.

Computed tomography, or CT scanning: Information from multiple X-
ray images of areas as thin as one to ten millimeters in thickness is
“stacked” and then displayed on a video monitor to yield the equiva-
lent of a cross-sectional view of the area being scanned. Obtaining
these images typically takes thirty to sixty minutes.This procedure is
also known as computerized transaxial tomography (CAT).

Functional magnetic resonance imaging, or fMRI: In this procedure, a
magnetic field is created around the subject, who reclines on a narrow
table inside a tunnel-shaped tube.Radio waves directed at the area un-
der study create detailed pictures of the brain and neurological tis-
sues.The procedure is safe, noninvasive,and painless (unless dyes need
to be injected for contrast studies), but it can be problematic for pa-
tients who suffer from claustrophobia or anxiety or for children who
may need sedation to help them stay still during the typical sixty-to-
ninety-minute screening; the equipment also makes loud humming and
hammering sounds that many patients find unnerving.The test is costly

to administer.
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Positron-emission tomography, or PET: In this scanning technique, a
natural or synthetic substance such as a metabolite or neurotransmit-
ter marked with positron-emitting radioisotopes is injected into the
patient. These radioactive tracers help researchers to monitor and
map brain activity. Shortcomings in both the temporal and spatial res-
olution of PET scan images have been noted, as has the expense of the
procedure (Shonkoff and Phillips 2000).

Several caveats apply to the interpretation of studies based on
these relatively new and still-evolving technologies. First, our database
of findings derived from neurological imaging studies is still extremely
small. Studies of the brains of children are rare,and likely to be based
on autopsy studies or clinical images of children with neurological ill-
nesses or injuries. The ethical issues arising from the use of imaging
studies to learn more about healthy developing brains are myriad: even
techniques that are not in and of themselves painful may in some cases
be associated with uncomfortable procedures related to the injection
of dyes and isotopes.

Because obtaining clear and exhaustive images with most of these
techniques can take anywhere from thirty to more than ninety min-
utes, infants and young children are likely to require sedation in order
to remain still enough for the procedure to work; sedatives them-
selves involve a small but not entirely insignificant level of risk. Al-
though there are no documented side effects of the magnetic fields or
radioisotopes used, the jury is still out on whether these may yet be
identified, particularly in connection with repeated exposure to imag-
ing technology. Few committees charged with approving research are
likely to sanction the large-scale use of these techniques on healthy
children for even one-time participation, let alone longitudinal study.
Until more sophisticated imaging techniques that are faster, less inva-
sive,and guaranteed to present little or no risk to participants evolve,
we must draw conclusions carefully from the brain images available to
us,acknowledging their limitations.
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us access to the mysteries of the working brain anyway. Findings from
neurobiology and neurochemistry suggest outcomes unimaginable to
ascholar of childhood in 1900 (and no doubt will seem curiously prim-
itive to the psychologist or child advocate of 2100).

Today, however, we know many things about how the brain works
that we did not know in 1900 or even in Skinner’s heyday. We know,
for instance, that synaptic density (the number of neural connections
that enable the brain to do its work) increases more rapidly in the first
year of life than in any other period of human development. We also
know that many of these dendritic connections—the ones, we pre-
sume to be less ingrained by experience and repetition—disappear, lit-
erally pruned away by our bodies during the second and third years of
life. At the peak of brain development, between one and two years of
age, these synaptic connections, which “define the limits of intellectual
capacity” (Goldman-Rakic, Bourgeois, and Rakic 1997, 29), are 5o per-
cent higher in the frontal cortex of the child than they are in an adult
(Bruer 1999). After a period of relative stability, this rich connectivity
declines until, at some point during adolescence, synaptic connections
appear to settle into an adult level.

We now know that the brain is far more adaptable than ever be-
lieved possible and that this plasticity persists well beyond the child-
hood years. Studies indicate that adult brains, as well as those of young
children, are capable of complex learning and even of dramatic adapta-
tions in response to stress or injury. Brain development, therefore, does
not cease after early childhood or even after we reach physical maturity.

Other issues, however, have been disputed as a result of the hub-
bub surrounding these developments in neurology. The mechanisms
responsible for brain development are not fully understood, nor are
the influences that optimize, impede, or otherwise mediate normal
growth. For our present purposes, though, the most important ques-
tions asked in the wake of this focus on brain research concern early
childhood, its significance in the life of a human being, and the role
parents and others play during this period.

Social scientists and practitioners of “hard” sciences have not al-
ways understood one another’s methods, nor have they made the effort
to develop a framework encompassing a broader view of child devel-
opment. The time is ripe to integrate brain-related physiological stud-
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ies into the developmental science canon. Just as we have come to take
for granted that neither a strict environmental nor a narrowly focused
genetic position explains the course of individual development, we
must make room for neurons in our lexicon, alongside nature and nur-
ture, and in so doing so strengthen both our understanding and our
ability to meet the needs of children and families.

Nature, Nurture,and Neurons

Most of us are inexperienced in the arts of masonry and bricklaying.
Yet few of us would dispute the notion that a stone wall with a well-
built, strong foundation will—except in the face of exceptional cir-
cumstances—stand straighter and stronger and last longer than a wall
in which stones are piled willy-nilly on the ground without concern for
the uniformity, breadth, or alignment of its first course. So it seems
surprising as we enter this millennium that there is considerable con-
troversy brewing over how best to lay the foundation of a human be-
ing’s life, how to optimize the chance that an individual will grow and
develop into a whole, healthy person capable of living a loving, pro-
ductive life that might someday include raising other children into
similarly socially and cognitively robust and vigorous individuals.

This controversy centers around the conflict between the theo-
ries of those who have been characterized as the “zero to three-ers” (for
example, National Association for the Education of Young Children
1997; Ounce of Prevention Fund 1996; Zero to Three 1999) and a
splinter group of scientists and science writers who emerged in the
late 1990s to challenge what one educator has called the “myth of the
first three years” (Bruer 1997, 1999; see also Gladwell 2000 and Hol-
land 1998).

Parallel to the growth in our understanding of child development
and family functioning have always been efforts to intervene in the
lives of children on both an immediate level by offering help and
support directly to individuals and families and by designing legisla-
tion and implementing programs intended to address their needs on a
larger scale. Legislation promoting early intervention and develop-
mentally appropriate early childhood education (Head Start, for ex-
ample), adequate nutrition during the prenatal and early childhood
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period (WIC, the Women, Infants, and Children program), health
care for children (for example, CHIP, the Children’s Health Insurance
Program, which expands health care coverage to low-income children
ineligible for Medicaid), family cohesiveness and continuity of care in
the first months of life (family and medical leave legislation), and other
family-friendly programs, have been shown not only to benefit indi-
vidual children but also to be cost-effective means of enhancing social
competence in large groups of children while minimizing the need for
future remedial services.

Those who promote a view of human development in which the
prenatal period and first few years of life play a diminished role have
made several important points, chiefly that zero-to-three-ers (among
whom the authors count themselves) have been guilty, from time to
time, of exaggerating the claims and implications of brain research for
child development study and program development. The metaphor of
a pendulum swinging between extreme points of view (chiefly between
nature and nurture) could not be applied to this new research. For a
year or two, debate raged over the importance of brain research and its
implications for child development, then the field cleared somewhat as
moderate and more integrative positions (many of which we discuss in
this book) were developed.

These debates, however, fostered unease between policy makers
and scientists who were divided over the implications of neurological
research for infants and children. Scholars disagreed over the interpre-
tation of dramatic findings related to rapid brain growth in early child-
hood and the subsequent pruning of certain neurological connections
during toddlerhood and the preschool years. What did this apparent
explosion and retooling in neural growth say about the first few years
of life? Were the events of these years critical to future development?
Wias this period unique in its importance? What role did environmen-
tal input—especially from parents—play in development at this stage,
and what consequences existed for those children deprived of rich en-
vironments?

Other scholars, often the neurochemists and neurobiologists
around whose work this controversy centered, were uncomfortable
with how their research was being interpreted. Neuroscience itself,
they argued, was in its infancy, and brain research conducted on adults,
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on neurologically impaired patients, or even as a function of autopsy
findings was not necessarily applicable to normally developing infants
and young children. Many raised caveats regarding the extrapolation
of the findings of animal-based studies to human beings.

Although much of this brain research remains in its early stages,
the popular media widely disseminated the preliminary findings. In
1996, for example, Newsweek published a cover story entitled “Your
Child’s Brain” that detailed the growth of the brain during the early
years and showed the remarkable sensory and other capabilities of in-
fants. Another major newsweekly cover story in 1998, in U.S. News
and World Report, focused on how, in light of brain research, we are re-
shaping our thinking about how children acquire language. The re-
search and accompanying media exposure has also had a phenomenal
impact in the policy arena. Several conferences, including one held at
the White House in 1997, and related conference proceedings captured
the interest of policy makers at all levels of government and resulted in
policy initiatives that highlight the importance of the early years of life.

The policy focus on the early years derives from neuroscientific
evidence that indicates, first, that there is a period, starting before birth
and continuing for the first three years of life, during which there is
rapid synapse formation, and second, that both brain size and brain
function depend on environmental stimulation. These findings sup-
port the notion that children’s experiences during infancy and early
childhood are fundamental for their health and well-being and con-
tribute to their ability to learn. Because parents and other adults in the
child’s life mediate these early experiences, knowledge about the devel-
oping brain, as well as policies that provide supportive services during
the early years, have the potential to enhance the lives of children and
their ability to achieve later academic success.

Media coverage of brain research had promoted the alleged im-
plications of these findings for child-rearing. Early intervention was
touted as essential to the young child’s optimum development (and the
precept “the earlier the better” became widely accepted). The inter-
ventions being promoted at this time, however, were not of the well-
researched, broadly based, two-generation variety (which we describe
in Chapter 4) that has been so effective in recent decades in promoting
school readiness, social competence, parenting skills, and child health.
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Although the “gourmet baby” movement (Zigler and Lang 1991) first
gained ascendancy in the 1980s, the trend flowered as popular under-
standing (and misunderstanding) of brain research grew in the 1990s.

No longer was playing on the kitchen floor with a saucepan and
a wooden spoon or being sung a simple lullaby at bedtime considered
adequate stimulation for deriving peak performance from a human
being. Baby music classes, gymnastics sessions, history flashcards, and
“educational” toys were promoted by entrepreneurs eager to cash in on
the brain wave and embraced by parents made to feel guilty (especially
if they were separated from their children each day by their jobs) for
not giving their baby every possible advantage. Mozart in the crib,
museum-quality architectural building blocks, pint-sized violins, and
stark black-and-white graphics in the nursery were the hallmarks of
good parenting in the 1990s. These children were being given a leg up
on development, promoted to the Ivy League track before they were
out of their designer diapers.

Or were they? In the late 1990s, a small group of scholars and re-
porters questioned both the applicability of this brain research to early
childhood and, indeed, the special significance of the first three years of
life. Neurological research findings, they argued, did little to demon-
strate that the first three years represented a critical period in human life,
nor did they prove the merits of weighting highly specific intervention
efforts so heavily during the early years. Faster than they could don their
strikingly printed visual-stimulation t-shirts (promoted by one mer-
chant as a means to “increase concentration skills, stimulate the crea-
tion of synapses, increase an infant’s attention span, calm a baby, [and]
enhance curiosity”; Happy Baby 1998), parents were left wondering
whether they were helping their children at all through these efforts.

Parents were not the only ones shaking their heads in confusion.
Policy makers, too, began to wonder whether brain research provided
an appropriate basis for the family support and intervention programs
they had been urged by their constituents to support and had helped to
develop and fund. If environmental inputs are of little consequence in
the neurological development of the child, for instance, as one anti-
zero-to-three-er suggested (Bruer 1999), then what use, some legisla-
tors wondered, are programs like Head Start and Early Head Start or
home visitation programs designed to increase social competence or
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parent education programs designed to enhance the very parent-infant
interactions now being devalued by some?

The Pendulum Swings

That a controversy should arise over the nature of child development
itself—and over the role parents and policy makers should play in it—
should come as no surprise to anyone familiar with the hundred-plus
year history of developmental psychology. The modern field of child
study has always been subject to polarizations of theory, simplistic ver-
sions of which have often trickled down (typically through the popular
media) to parents and other laypersons concerned with children. Con-
sider, for instance, the furor that arose in the 1960s, when the perennial
nature versus nurture debate flamed with particular heat. Empirical
evidence gathered at this time pointed to the influence of early experi-
ences on intelligence.

One perspective was provided by Joseph McVicker Hunt, who,
in his influential book Intelligence and Experience (1961), argued that
human intelligence is in large measure an environmental product.
Hunt contended, based on the findings of animal research and other
studies, that we could promote a faster rate of intellectual growth in
children, increasing infant IQ by thirty to seventy points, by “govern-
ing the encounters that children have with their environments, partic-
ularly during the early years of their development” (Hunt 1961, 35).
The condensed and simplified version of this already extreme notion
raised the expectations of eager parents. Readers’ Digest titled an inter-
view with Hunt “How to Raise Your Child’s IQ by 20 Points.” A Life
magazine cover story at this time turned psychologist Burton White’s
suggestion that hanging a mobile over a child’s crib was an appropriate
form of stimulation into the “finding” that exposing infants to crib
mobiles could significantly increase their developmental quotients
(Early Learning Right in the Crib 1967; Zigler and Muenchow 1992).

The debates continued in the 1970s. Consider, for instance, the
following:

During the last twenty-five years the impact of new biolog-
ical and social knowledge has caused revision or reformula-
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tion of many theories about the development of behavioral
processes. In particular, the complexity of the interactions
and transactions between nature and nurture are now more
fully appreciated. There remains, however, one theory which
is particularly resistant to change: that the environment in
the early years exert a disproportionate and irreversible ef-
fect on a rapidly developing organism, compared with the
potential for later environmental influences. [Clarke and
Clarke 1977, 4]

Pioneering child psychologists Ann and Alan Clarke were skepti-
cal about this view of development. Their consequent doubts regard-
ing the justification for broadly based early intervention programs, is
reflected with great precision in the proposals put forth by educator
John Bruer in The Myth of the First Three Years(1999). Bruer’s criticisms
of what he terms “brain-based policy” are disparaging indeed—for in-
stance, he derides support for strengthening family leave policies, child
care standards, and early intervention programs (he, like the Clarkes
before him, singles out Head Start as an example) because, in essence,
brain research does not directly support such legislative efforts.

Such arguments, then and now, are spun of straw. They are based
on misunderstandings or misinterpretations of developmental science,
which has provided overriding support for these and other productive,
cost-effective programs long before the Carnegie Corporation pub-
lished Starting Points in 1994, the first report to propose that findings
from brain research bolstered support for such efforts.

If a little knowledge is a dangerous thing, a little 7z0re knowledge
has thoroughly muddled popular beliefs about child development. To-
day we might describe that nature versus nurture debate as nature ver-
sus nurture versus neurons. To the lenses through which we viewed the
children of the nineteenth and twentieth centuries, the microscope
and the X-ray machine, we've added neurological imaging devices.
Though they seem incredibly high-tech and sophisticated to most of
us, we need to recognize that they are still in the earliest stages of de-
velopment. Even so, they have brought us glimpses into the living, dy-
namic functioning of the human brain and in so doing have intro-
duced new controversy into the fields of child study and family policy
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over the applications of the growing body of neurological research to
social policies relevant to child and family health, development, and
welfare.

PET Scans and Policies

Research has long played an important role in child advocacy. The
White House held its first conference on children’s needs and interests
in 1909. Such conferences were held every decade until the Reagan ad-
ministration discontinued them during the 1980s. In the first half of
the twentieth century, child advocates focused largely on issues of
physical health and mortality, bringing science to bear on public health
policy. Many also brought children’s interests to the attention of acad-
emic institutions and philanthropists who founded child study insti-
tutes at many leading universities.

Under the administration of President Lyndon B. Johnson in the
1960s, advocates both promoted the establishment of intervention
programs for disadvantaged children and guided the implementa-
tion of these efforts. A number of changes at the time stimulated re-
searchers’ interest in social policy. As state and federal governments
contributed more resources and attention to the development of social
programs, social scientists discovered new opportunities to use their
knowledge to shape decisions made on behalf of children. Although
there were significant tensions between purely academic research in
this area and the applications of that research to real situations involv-
ing children and their families, more and more scholars began not only
to believe that they could apply their understanding to improving chil-
dren’s quality of life but to feel ethically compelled to do so (Stipek and
McCroskey 1989).

Practical considerations prompted policy makers to seek the ad-
vice of experts in child development, education, and child health. Even
when moral and ethical concerns drive policy considerations, however,
economics remains the driving force behind the distribution of human
and material resources. Government bodies eager to find the most ef-
fective ways to spend their funds sought the expertise of scholars famil-
iar with child health and development. These academicians and re-
searchers in turn studied the outcomes of intervention programs, and



14 The More Things Change

many became advocates themselves, appealing to local, state, and fed-
eral governments to set high standards and continue funding for the
best programs. From their studies of child and family programs and
the needs of children and families, scholars derived “childhood social
indicators,” data that paint a picture of the conditions of children.

Acceptance of the notion that scientists and legislators can work
together for the benefit of children and families has come slowly (and
with periodic resistance from both sides), but it is now clear that re-
search plays a critical role in policy development. No matter what the
issue at hand may be, policy development goes through a predictable
series of stages beginning with the identification of a problem and con-
tinuing with exploration of what might be done about it. This ex-
ploratory step leads to a search for reasonable solutions, which are then
implemented, sometimes on a limited basis at first. An evaluative stage
follows, in which legislators review data on the efficacy of the steps
taken to combat the original problem; adjustments, revisions, or in-
tensification of promising efforts and abandonment of ineffective steps
then follow. In reality, this process is less streamlined, complicated by
the number of interests vying for representation in the finished policy
product, by the scope and nature of the problem itself, and by the
availability of the resources needed. In any case, however, it is clear that
the process will be the most effective when each stage of the process is
based on solid empirical research describing the nature of the problem
and how it is (or is not) mediated by proposed solutions. Research has
an irreplaceable role to play in child and family policy formation.

The new focus on brain research has not only sparked discussion
but generated controversy—often heated—over some of the most ba-
sic issues in child development. What implications are there for our
understanding of early development and its consequences relevant to
later outcomes? Exactly what role does early experience play in deter-
mining how a child’s cognitive and social development will proceed?
What role do parents play? Is it possible to ameliorate or reverse the ill
consequences of early developmental deficits? These questions have
profound implications for the preservation and continued develop-
ment of family policy. Some theorists, decrying what they perceive as
the lack of clear implications of brain research findings for policy de-
velopment (Bruer 1999; Gladwell 2000), have suggested that without
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clear directives arising from neurological findings, policy development
efforts have rested and will continue to rest on shaky theoretical ground.
If Early Head Start has no demonstrable effect on synaptic develop-
ment or the Family and Medical Leave Act of 1993 cannot be shown to
change the brain’s architecture, why should we spend money, time, and
effort to mount and promote these supportive efforts?

New Questions, New Answers

We believe that the answers to questions like these can be found in the
chapters that follow, though they may not always come from the vox-
els, pixels, and digitized images arising from today’s brain-imaging ma-
chines. Decades of debating nature versus nurture have finally ended.
No longer do we believe that these spheres of influence are separable.
Most scholars of child development, whether they design parenting
questionnaires, observe mothers and infants together in lab or home
settings, seek the origins of behavior in gene-mapping protocols, or ex-
amine environmental influences on synaptic development, champion
a whole child approach to development. No longer do we view the child
as a disembodied cognitive system or a developmental quotient. Each
and every behavior appears to represent some reflection of both genetic
and environmental factors.

With this volume we propose that it is not only possible but es-
sential for the growth of child study and child and family policy study
that we, as a field, eventually reach a comparable conclusion with re-
spect to the integration of neurological findings into the canon of what
we know about how children develop and why they behave as they do.
If we are careful and thoughtful, we may even be able to avoid repeat-
ing earlier errors. Representatives of the media and education, for in-
stance, have already—perhaps unwittingly—shaped a good deal of
the early discussion of brain development in terms of what it means for
cognitive development. We commit a serious error when we equate the
brain only or primarily with cognitive development. Every human be-
havior—physical, cognitive, or social—originates in the brain. Others
have described more eloquently than we can the emotional context of
all learning and cognitive development (Pruett 2000b); in later chap-
ters in this volume we’ll discuss research findings on the role played by
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the social and emotional ecology of family and child development in
mediating learning, social competence, and the results of child abuse
and neglect, among other topics.

Not only does brain research have profound implications for sus-
taining and continuing to promote sound social policies, but, as again
we will demonstrate in the chapters that follow, no brain findings to
date have diminished the impact of the body of traditional observa-
tional and behavioral research in child development. Emerging neuro-
logical work is entirely supportive of and consonant with the protec-
tion and promotion of social policy responses to the needs of children,
families, and communities in a variety of spheres, including medical,
educational, and social realms. The Early Head Start program, for in-
stance, which was launched in 1995 and is designed to serve economi-
cally disadvantaged infants and toddlers from birth to age three, pro-
motes the environments and interactions that set the scene for healthy
brain development. Interest in brain research and the early years pre-
sent an opportunity for renewed focus on the Family and Medical
Leave Act, and many states are investigating how to take this impor-
tant piece of family support policy a step further by providing both
longer and paid leaves of absence following the birth or adoption of
a child.

These examples of policy efforts that have resulted from media
exposure of the research on the brain are positive. Brain research may
also influence child care, health care, education, and other child-ori-
ented policies. As researchers concerned with how child development
study can both promote and benefit from sound policy development,
we are concerned about several current trends as neurological research
takes its rightful place alongside genetic, clinical, and behavioral stud-
ies of the child and the family in the trends century.

First, as often happens at the intersection of scientific study and
journalism, necessary simplification of the research in question has led
to unintentional skewing and overstatement of many findings emerging
from neurochemical and neurobiological studies of the infant and de-
veloping child. Later we'll look not only at how this misunderstanding
developed but at how it was virtually inevitable that it should have and
at what we can do to bridge the gap between science and journalism.

Second, as we've noted here, we hope to clarify misunderstand-
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ings from this media coverage that might have negative implications
for social policy development. Decades of research have shown that
children, families, and communities benefit demonstrably from legis-
lation providing for parental leave, early intervention, parent support,
early and continued comprehensive health care, early education, and
high-quality child care. Even the barest bones of such programs have
been hard-won. Now there looms before us the possibility that legisla-
tors and their supporters could misunderstand the very brain science
that promises to support these policy efforts and could withdraw or
weaken their backing for these important child and family policies.

In the pages ahead, we'll cover each of these areas with an eye to
explaining how the contributions of brain science represent not so
much a paradigm shift in developmental psychology as new tools to
speed us along our established trajectory. Earlier in this chapter we
compared getting a child off to a healthy start in life with building a
stone wall. The foundation stones of our design are the following
themes, which help to frame our understanding of the critical areas of

child policy:

® Brain research, still in its own infancy, has so far con-
firmed what decades of observational and behavioral re-
search have told us, that the young child’s experience of the
world has a profound impact on early and continuing de-
velopment.

m Parents play a vital role in the development of their
child, but a caregiving situation emphasizing warmth, con-
tinuity of care, love, and respect gives infants and young
children all the elements they need for healthy and sound
cognitive, social, and physical development.

® Growth and development do not stop after infancy,
toddlerhood, or even the school-age years. Everything we
continue to learn about human growth and development
—through a combination of traditional and imaging-based
research—confirms our previous understanding that the
early years of life are crucial in laying the foundation for a
lifetime of learning and loving but that development and
learning continue throughout our lifespan.
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® Sound, empirically derived social policy providing for
safe and appropriate early care, education, health care, and
parent support is a critical component of the way we can
strengthen families, communities, and the nation as a whole,
and the neurobiological evidence gathered to date simply
supports earlier research from which this conclusion is de-
rived.

Three things have happened since reports of brain research and
its purported implications for learning and development began to ap-
pear in the popular press. First, as we have noted, the research findings
have been oversimplified and often misunderstood—Ieading, in many
cases, to our second concern, that parents began to express fears and
questions about what this research meant for them. Third, and perhaps
most alarming, were the implications of media portrayals of critical or
sensitive periods for learning, leading parents to worry that they needed
to implement musical instruction, math games, or foreign-language
lessons in the playpen or even the crib. Adoptive parents fretted that
they might have missed crucial opportunities to nurture children who
came to them late in infancy or as toddlers or preschoolers. At least two
recent books have stated boldly that parents are not even critical play-
ers in their child’s development, leading some to wonder whether they
should do anything special at all with their children (Bruer 1999; Har-
ris 1997).

We believe that it is appropriate, therefore, to explore how new re-
search and old can be integrated into a foundation on which we can
build effective family policy that will promote the healthy development
and learning of all children. Change almost always engenders confusion
at first, and to a great extent the messages emerging from interpretations
and misinterpretations of brain research have bewildered not only par-
ents and caregivers but teachers, child advocates, and policy makers. In
the chapters ahead we hope to clarify points of confusion and bolster
the foundation upon which so many important components of our na-
tion’s family support system have been built. Like the foundations of
child development itself, straightening out the basics upon which fam-
ily policy is built can only help our efforts to endure and remain effec-
tive means of strengthening families and enhancing child development.
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a8 ‘“In recent years, enormous advances have been made in the un-
derstanding of human development. We have learned that intelligence
is not fixed at birth, but is largely formed by environmental influences
of the early formative years. It develops rapidly at first, and then more
slowly; as much of that development takes place in the first four years
as in the next thirteen. We have learned further that environment has
its greatest impact on the development of intelligence when that devel-
opment is proceeding most rapidly—that is, in those earliest years.”
This quotation could have been taken from a recent publication
on brain development, but it is actually excerpted from a letter written
in 1975 to the journal American Psychologist (Moynihan 1975, 940). Its
words aptly capture our rationale for writing this book and what we
show in this chapter in particular: brain studies are adding to our un-
derstanding of child development, but—although what we know from
neuroscience research still has limitations—studies on the brain cor-
roborate and build on much of what we have long known about cogni-
tive, emotional, and behavioral development from other disciplines.
Research on the brain is progressing at a phenomenal pace today.
Yet brain studies actually began decades ago with researchers focusing
on the anatomy, physiology, chemistry, and molecular biology of the
central nervous system. Early researchers worked to understand how
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the central nervous system, and in particular the brain, functions.
More recently, researchers have directed their attention to discovering
how brain activity relates to behavior and cognition, and they have
sought to find out not only how the brain develops, matures, and
maintains itself but also answers to such questions as, Are there critical
periods in brain development? And how do environmental factors and
experience influence brain development? This line of research and es-
pecially its application are controversial, as we indicated in Chapter 1.
The genes play a critical role in development, as we shall see in this and
other chapters. Nevertheless, there is no question that very early in life
the brain is receptive to environmental influence and is ready to take in
information. Perhaps even more important, research is revealing that
experiences shape the brain physically.

The Biological Roots of the Study
of Child Development

This line of research is adding to our store of knowledge, yet we have
known for some time that infants are born not with a “blank slate” but
with sensory and perceptual skills that enable them to interact with
and learn from the environment (Diamond 1988; Stern 1977, 1985). In
addition, as we have discussed, interest in the biological bases of growth
and development and the debate over the relative roles of experience
(nurture) and our biological heritage (nature) are as old as is the history
of the study of child development.

The current link between the study of child development and
neuroscience echoes some of the assumptions of the founding fathers
of developmental psychology (Johnson 1999b). Although many theo-
rists have speculated about children’s development, the British natural-
ist Charles Darwin is credited with launching child study as a scientific
endeavor. Darwin theorized that complex species evolve from simpler
forms of life and that evolution occurs through an interaction between
genetic variations and mutations and the demands of the particular
environment. The publication of On the Origin of Speciesin 1859 sparked
an immediate debate on the possible link between human beings and
other species, as well as in the biological roots of behavior and develop-
ment, and this line of thinking dominated the field for years (Kessen
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1965). Darwin also established the observation of children in their nat-
ural environment as a scientific method of study when he published his
biography of his son. Numerous baby biographies by various authors
followed, providing insight into children’s early growth and develop-
ment and leading to theoretical formulations about human develop-
ment.

The Swiss psychologist Jean Piaget, who revolutionized the un-
derstanding of how children think, also took a biological approach to
explaining development. Piaget’s work was based on the premise that
intelligence is a “biological adaptation of a complex organism to a com-
plex environment” (Chen and Siegler 2000, 95). In his theory of cog-
nitive growth, Piaget underscored the role of the environment in human
development, noting that the individual, at every stage of development,
is actively engaged in acquiring knowledge and constantly exploring
the environment in an attempt to understand it. Central to Piaget’s
theory are the notions that it is human nature to organize experiences
and adapt to what is being experienced and that it is through these
processes of organization and adaptation that infants and children
progress from one stage of development to the next.

Subsequent research has shown that Piaget underestimated in-
fants’ and children’s cognitive abilities. In addition, whereas Piaget pre-
sented a linear and orderly progression of the growth of intelligence,
cognitive development is now thought to be more complex. And it is
worth pointing out that Piaget did not study the brain (see box, “Re-
search on Developmental Differences in Cognitive Development: Then
and Now”).

Several aspects of current brain research do build on Piaget’s the-
ory, however (Johnson 1999b). For example, Piaget contended that
the child’s ability to imitate involves several cognitive functions: the
child must fix in his or her mind the memory of the action, compare
it with a mental representation, and then direct a series of actions that
match the two mental constructs, making imitation a complex skill
that does not develop until late in infancy. This notion of imitation
was challenged when researchers found that imitation occurs much
earlier, but questions remain as to whether this early imitation is dis-
tinct from the more mature imitation Piaget described (Anisfeld 1991).
Neuroscientists are now working on studies that may eventually offer
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Research on Developmental Differences in
Cognitive Development: Then and Now

Jean Piaget opened our eyes many years ago to the fact that children
not only know less than adults but also actually think differently. He
based his findings on observing children and noting the answers they
gave to questions he asked. Depending on their age, children gave dif-
ferent answers, which led Piaget to conclude that children undergo de-
velopmental changes in cognition. New research that seeks to explain
how the brain develops confirms that children do indeed think differ-
ently, actually using different parts of the brain than do adults when
performing similar tasks. Bradley Schlaggar and his colleagues at the
Washington University in Saint Louis conducted imaging studies us-
ing fMRI scans on children ages seven to ten as they worked on word-
processing tasks. They compared the scans with those taken of adults
working on similar tasks. Both the adults and children were required
to think about the task, which involved saying a word out loud in re-
sponse to a written word. The findings: children and adults had differ-
ent responses, and the children used sections in the back of the brain
known to be reserved for visual processing, whereas adults used the
frontal cortex. These findings are not surprising, as we describe later
in the chapter: the frontal cortex undergoes structural change during
adolescence and is the last part of the brain to develop.

answers to that question: in one line of research, there are indications
that single nerve cells, or neurons, in an infant monkey cortex appear
active when the monkey is matching an action to one it is observing,
in other words, when the monkey is imitating an action (Gallese et al.
1996).

Bert Touwen (1998), who underscores developmental psychol-
ogy’s roots in the biological bases of development, highlights the work
of two other founding members of the field of child study, Arnold
Gesell (1928) and Myrtle McGraw (1943), noting their interest in brain
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maturation and locomotor development. Gesell and McGraw con-
ducted observational studies and described stages of motor develop-
ment, such as sitting up and walking, as well as children’s behavior and
their social and emotional development.

The assumption underlying Gesell’s maturational theory (1928)
is that development is guided from within and unfolds according to a
predetermined, sequential timetable. Although he noted that both
heredity and experience influence development, he believed that envi-
ronmental influence was decidedly secondary (Crain 1985). Contem-
porary methods of parenting began to evolve as mothers and fathers
found Gesell’s predictive information (for example, the “terrible twos,”
the “lively threes”) useful in giving them an idea of what to expect of
their children at different stages of development.

Although she is generally considered to have adhered to a matu-
rational theory, McGraw (1943) disagreed with Gesell about a matura-
tional unfolding of a developmental sequence of behavior. Like Gesell,
McGraw derived her ideas from meticulous observations of children,
but she constructed various methods to show how infants and young
children act upon, as well as react to, the environment. She also viewed
the role of the environment as important to development: this conclu-
sion was derived, in part, from studies comparing training provided to
fraternal twins, early in life to one twin and later in life to another, with
the twin who received early training clearly becoming more proficient
in the particular skill later in life (Dalton and Bergenn 1995).

McGraw is also known for her work on reflexology. She showed,
for example, that changes in the structure of early reflexes are evidence
of how the maturation of higher brain centers change behavior. Al-
though some contend that McGraw’s work was largely speculative
(Johnson 1999b), others, such as Thomas Dalton (1995, 1998) note that
she and her colleagues (notably Smith 1941) conducted more complex
analyses of neurobehavior than is generally acknowledged. Touwen
(1995), too, considers her to be far ahead of her time in explaining that
variations in locomotion among infants were not indications of abnor-
malities, as Gesell would have described, but as having occurred as a re-
sult of the neural mechanisms underlying motor functions. This is also
a focus of Touwen’s current research, using evidence from pre- and
postnatal neurological data (Touwen 1995).



24 The Science of Brain Research

A Closer Look at Nature Versus Nurture

The study of children is now based on increasingly complex scientific
methodologies and a variety of theories that attempt to answer differ-
ent questions. As we noted in Chapter 1, a new frontier in the field is
the link of child development to neuroscience. Throughout the history
of the field scientists have debated the relative roles of nature and nur-
ture in growth and development. As we describe elsewhere in the book,
this debate continues today in relation to brain development.

Although most scientists today have moved away from the acri-
mony associated with the controversy, viewing both genetic endow-
ment and environmental influences as important, theorists historically
have tended to extreme views, at one time favoring environmental in-
fluences and at other times emphasizing the role of genetic inheritance.
Most research today looks not at either nature or nurture but, rather, at
the interplay of the two during normal development; at times, it is clear,
genetic factors disrupt normal development regardless of how support-
ive the environment is. And at times when the environment is severely
deprived—as we shall see in the next section—development can be
compromised despite normal genes (Lombroso and Pruett 2002).

The main topic of discussion in the nature-nurture controversy
has been, over the years, cognitive development and its close cousin,
intelligence. Interest in early experience and the impact of the environ-
ment on intelligence was evident in the work of Joseph McVicker
Hunt (1961) and Benjamin Bloom (1964), both of whom took an ex-
treme environmental position in the controversy. As we note else-
where, the extreme environmental position has led to simplistic expec-
tations about outcomes of early interventions and has dominated
recent attempts to provide “conclusions” that are based on preliminary
and inconclusive findings in neuroscience.

Although interest in intelligence long dominated the nature-nur-
ture controversy and was indeed the original focus of the debate, in re-
cent years the debate has shifted to other aspects of development.
Growth in the field of behavioral genetics and, more generally, in fund-
ing for such global efforts as the Human Genome Project, have fueled
renewed work in this area, with the realization that genetic factors ex-
ert a pervasive influence on health, development, and behavior. As in
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the field of developmental psychology, there are some exceptions, but
overall, most researchers in behavioral genetics and related disciplines
see both biological inheritance and environmental experiences as pro-
viding important contributions to human development. Using as their
starting point the notion that individual differences in behavior, as
well as many psychopathological disorders, have a genetic component,
scientists are taking the research to another level, adding a new dimen-
sion to our understanding of human development.

Consider, for example, current research on autism. Autism is a
developmental disorder evident early in life and characterized by the
inability to establish social interactions, impaired communication and
attention, and, often, repetitive patterns of behaviors and movements.
The etiology of the disorder was at one time discussed in relation to
parental psychopathology, which is, of course, an environmental fac-
tor. In the past several years, however, researchers have conducted ge-
netic studies using monozygotic (identical) and dizygotic (fraternal)
twins, finding that genetic factors play an important role in the etiol-
ogy of the disorder. In identical twins, if one has autism, 90 percent of
the time the other twin will also have the disorder (Lombroso and
Pruett 2002). Researchers have isolated several genes that contribute to
autism (Risch et al. 1999), and as we describe later, some have exam-
ined brain development in autistic children and adults, finding abnor-
malities in certain regions of the brain. This line of research is con-
tributing to new theories about autism and may lead someday to new
interventions.

Research in behavioral genetics is progressing in other areas as
well, revealing that researchers are rethinking previous explanations
and making linkages across disciplines. Take as an example the research
on divorce. Longitudinal studies in the social sciences have shown that
individuals whose parents divorced have difficulties establishing and
maintaining relationships, many often divorcing themselves (Waller-
stein, Lewis, and Blakeslee 2000). Matt McGue and David Lykken
(1992), testing the long-held notion that divorce is entirely influenced
by environmental factors, found that among monozygotic twins, who
are genetically similar, the risk for divorce is significantly higher than
is the case with dizygotic, or fraternal, twins or those who had first-
degree relatives who were divorced. Because this area of research is still
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very much in its infancy, it cannot be said that one is genetically pre-
destined to divorce, but the findings challenge the view that the envi-
ronment alone is at play, indicating the need for studies to document if
and how genes are implicated and ascertain how genetic influence may
be mediated by multiple factors that may be biological, environmental,
or both (McGue 1994). It may be that genetic predisposition may ex-
plain why some children suffer long-term consequences associated with
their parents’ divorce while others do not (McGue and Lykken 1992).

We make this point in view of findings that reveal a complex
gene-environment transaction in many aspects of human develop-
ment. The complexity of development is noted when we look at the
research as a whole, rather than studies in specific areas, a point well
worth keeping in mind later when we discuss research on the brain.
For example, reviews of studies both on twins reared apart and on
adoptive siblings unrelated biologically but reared together often re-
veal little environmental impact, pointing to a significant genetic con-
tribution to development. But these studies cannot be regarded in iso-
lation; a frequent limiting factor is that individuals reared in extreme
poverty or other adverse circumstances are rarely, if ever, included in
twin and adoptive studies (McGue 1994), making it unsurprising that
such studies fail to find an environmental effect.

The role of the environment, however, is strongly evident in
many other studies. Neurological studies of infants reared in orphan-
ages in Romania are especially instructive. Many orphanages in Roma-
nia were appalling institutions where infants were given minimal cus-
todial care: they were confined to cots, fed with propped-up bottles,
having almost no interactions with adult caregivers. These infants were
rarely picked up, never hugged or smiled at. Researchers found that the
babies” psychological deprivation affected their brain developmentand
resulted in compromises in stress hormone regulation as well as other
consequences (Carlson and Earls 1999). The longer the Romanian in-
fants stayed in the orphanages, studies have found, the greater were the
developmental consequences. Michael Rutter and his colleagues stud-
ied a group of Romanian orphans brought to England and adopted be-
fore age two, some before six months. Assessed on arrival, the babies
were found to be severely developmentally impaired and severely mal-
nourished. When tested again at age four, after several years in the
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adoptive environment, these children evidenced immense develop-
mental and physical progress, especially those adopted before they
were six months of age (Rutter 1998). Although these studies reveal the
negative outcomes of severely deprived environments, the optimistic
finding is that such outcomes can be reversed if the environment im-
proves early in life, highlighting the critical influence of the environ-
ment and the value of early intervention.

Although some of these studies of orphanages focused in part on
the brain and are relatively new, they are similar to studies from the so-
cial sciences conducted in an earlier era on infants in orphanages.
Those studies, conducted several decades ago, yielded similar findings,
alerting us to the critical role of the environment and providing the ba-
sis for many intervention and prevention programs early in the life of
the child (Dennis 1960, 1973; Provence 1989; Skeels 1966).

Environmental factors are also important in richer environments
and for older children, though it can be hard for researchers to pull
apart the complex interactions between the genes and environment
(Lamb 1997; Shonkoff and Phillips 2000). The research on parenting
styles illuminates this point. Some studies have found that parental be-
havior and parents’ interactions with children are important factors in
the socialization of children (Maccoby 1992, 2000). Although parents
clearly influence children, it is also evident that children influence par-
ents, leading us to appreciate the reciprocity of the parent-child rela-
tionship. For example, children are born with certain traits or temper-
aments as part of their biological heritage—that is a genetic given.
Their temperament, in turn, evokes different responses from those
around them. Hence two children may grow up in the same family but
experience very different social environments depending in part on
their temperament and the way their parents react and relate to them.
Sandra Scarr and Kathleen McCartney (1983) thus state that children,
and adults, actually take part in shaping their environment.

Some of the studies on child abuse provide a clear example of this
point. The studies indicate that whereas in many cases parental igno-
rance and pathology are involved, some children actually bring out the
worst in their parents. Thus infants who are hard to calm, or low birth-
weight and premature infants whose cries are piercing and whose par-
ents are unable to comfort them, could bring otherwise rational par-
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ents to a point of exasperation that may result in abuse (Egeland and
Brunquell 1979; Liederman 1983). Gerald Patterson (1982) and his col-
leagues (1990) also found that parents’ reaction to a difficult child may
cause continued difficulty on the child’s part and eventually may lead to
a cycle of coercion and family dysfunction. Further complicating the
picture are findings that show that the brains of children who experience
chronic abuse early in life are structurally altered, which may in part
explain abused children’s inability to cope with stress later in life and to
experience other educational, social, and emotional problems (Glaser
2000; Kaufman and Charney 2001). However, the extent of structural
change in the brain may differ owing to several factors, one being that
individual children react differently to stress (Lewis 1992). Clearly these
interactions and relationships are highly complex and interrelated.

The Growth and Development of the Brain

The intricately complex gene-environment transaction in develop-
ment, known for many years, is also evident in current studies in neu-
roscience. The studies are showing that brain development is not sim-
ply a predictable biological process, nor is it entirely the result of a
response to experience. Rather, it is an outcome of a bidirectional
process in which both the genes and the environment interact.

Underscoring the complexity of the process, William Greenough
and James Black (1992) note that in brain development there are: (1) in-
trinsic forces that provide the scaffolding essential for later develop-
ment; (2) another kind of intrinsic force, evident in synapse overpro-
duction (discussed later), that is designed to capture information from
experience; and (3) a separate mechanism that is responsible for input
from the experiences unique to each individual. They contend that in
view of the existence of this latter mechanism, the quality of the child’s
experiences is important, a point that will become evident in this as
well as subsequent chapters.

The Brain’s Structure and Organization

Although the infant’s experiences after birth and their role in brain de-
velopment have captured widespread interest in recent years, brain de-
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velopment begins, and is subject to environmental influence, during
the prenatal period. Before discussing this point, it is important that
we review the structure and organization of the brain. Given the lim-
ited scope of this chapter, our review is selective and is elaborated upon
in subsequent chapters. Here we provide highlights of what is cur-
rently known about how the brain is built.

The brain is often described as looking rather like a very big wal-
nut. It is made up of the forebrain (the upper cortex), and mid- and
hindbrain (the subcortex), the latter of which is the brain stem. Con-
necting the brain stem to the rest of the body is the spinal cord, which
carries fibers from the brain to connect with muscles and organs in
other parts of the body. The entire system is referred to as the central
nervous system. Although the brain is associated with such activities as
thinking, learning, and remembering, it actually governs all functions,
from basic but vital ones such as breathing and reflex activity to volun-
tary activities such as walking and those that are entailed in receiving,
processing, and storing information from the environment.

The brain does all this and more remarkably efficiently. It is or-
ganized into right and left hemispheres. These are not mirror images of
each other; rather, they contain regions within which are “centers” that
control different functions and activities (Kolb and Wishaw 1985). The
right hemisphere controls the left side of the body and contains the ar-
eas responsible for visual processing. The left hemisphere controls the
right side of the body and contains the areas responsible for language
processing. The two hemispheres are connected by fiber tracts, known
as the corpus callosum, which may serve to transfer information across
the division that separates the two parts of the brain (Kinsbourne and
Hiscock 1983). Although pictorial renditions of the brain necessarily
depict a two-dimensional view, the brain is three-dimensional and its
various regions are highly interconnected. The location and function
of each region are known, but the regions’ defining limits—that is,
where each begins and ends—are at this point difficult to establish
(Siegel 1999).

The foundation of the brain’s development is laid down as bil-
lions of neurons are generated, migrate, and form appropriate connec-
tions beginning in the third week of gestation (see box, “Early Brain
Development”). Neurons, or nerve cells, are one of two types of cells
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that make up the brain and they receive and send impulses, or signals.
Neuroglia, or glial cells, feed and support the neurons, some transfer-
ring nutritive matter to neurons, others having a role in the develop-
ment of myelin insulation, described later, or in guiding neural migra-
tion (Janowsky and Carper 1996). Like other cells, neurons consist of a
cell body, or nucleus, and cytoplasm. However, in neurons, the cyto-
plasm is drawn out into large numbers of fine, wirelike dendrites and
axons. The dendrites receive impulses, whereas the axons send im-
pulses. Chemicals transmit these impulses, or messages, from one neu-
ron to another. The connectivity of the neurons (that is, the number of
connections made by the dendrites and axons with other cells) ac-
counts for the brain’s functional maturity and governs even the most
basic of actions. The activation of one neuron can influence thousands
of neurons at the receiving end. The pattern of growth and connectiv-
ity is not random, but it is also not wholly based on the unfolding of a
genetic blueprint; cells need environmental input to function prop-
erly, but they are genetically guided in making the appropriate connec-
tions. The process of making connections is at its most active during
fetal life and continues during the first few years of life.

The junctions through which electrical impulses, or messages,
pass from one neuron to another are called synapses. A relatively small
proportion of synapses is present at birth and the rest are formed after
birth. Synaptic connections are added to the brain through a process
that includes overproduction and selective pruning. The nervous sys-
tem inherently has a large number of connections, a genetic given, and
then environmental experiences play a role in maintaining and strength-
ening some of these once they are established and some synapse elimi-
nation occurs as part of normal development. The outcome is a refined
form of what constitutes the bases for later phases of development,
eventually making the brain highly specialized, with specific activities
confined to particular areas in the brain.

Ciritical or Sensitive Periods: The Timing of Experience

Both the genes and the environment interact in complex ways in
building the brain. But is there a critical period associated with brain
development? This question is not only of interest to researchers but
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Early Brain Development

During the period from conception until the third year of postnatal
life, the brain grows at a rate unmatched by any later developmental
stage. The intense activity in the brain can be understood as directed
at the achievement of several tasks necessary for normal development
(Shonkoff and Phillips 2000).The first task, beginning in the embryonic
period (three to eight weeks after conception), is the development of
brain cells and their migration to where they belong and where they
will eventually function within the central nervous system.This occurs
so quickly that by birth, most of the one hundred billion brain cells that
form the adult brain are already in existence. In fact,during the prena-
tal period, many more neurons are produced than are eventually
needed,and many of them are shed in utero. When the brain cells have
reached their location, they begin the second task of sprouting axons
and dendrites used for sending and receiving signals. The growth of
synapses, the connections between the cells that allow information to
travel, extends well into postnatal life through a process of over-
production and pruning, described in this chapter. The forming and
strengthening of these connections are important aspects of brain de-
velopment. Each neuron is connected to thousands of other neurons,
forming neural pathways that some call the brain’s wiring. Eventually, a
protective, fatty substance called myelin develops around the nerve

axons, increasing the speed of communication between cells.

has policy implications as well, examples of which we show through-
out this book.

A critical period is a specific developmental time during which
the organism is especially sensitive to environmental influences. The
same influence before or after the critical period may have little or no
impact on development, a phenomenon clearly evident during the
prenatal period in relation to the maturation of sensory systems. As we
shall see in Chapter 8, genetic factors guide development, but malnu-
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trition, various drugs and alcohol, and maternal diseases can disrupt
normal development.

Infancy has been described as a critical period because at birth,
the human brain is the most undifferentiated organ in the body. The
genes and experiences shape how the neurons connect to one another,
in this way “form[ing] the specialized circuits that give rise to mental
processes” (Siegel 1999, 14). The differentiation of circuits within the
brain involves several processes that include more extensive synaptic
connections and the growth of protective myelin sheaths along the
lengths of neurons. Myelin is a fatty substance that insulates neurons,
producing stronger, enhanced connections and increased speed of
nerve conduction. Increased myelination, which is affected by experi-
ences and nutrition during the early years, correlates with increased
brain function. It occurs most rapidly during the first two years of life
then more slowly until adolescence and possibly later. We know that
some regions in the brain begin myelination before other regions, but
there is no consensus about the course of completion for myelination.

Also, although the sheer exuberance of synapses during early life
has led infancy to be labeled a critical period, Peter Huttenlocher notes
that in the human cerebral cortex, the period during which there are
large numbers of connections goes beyond infancy and “extends from
the second half of the first year of life to late childhood or early adoles-
cence” (1994, 50).

This points to a critical period that is more extended than in-
fancy. Take the school-age years as an example. We know from cross-
cultural studies as well as the social sciences that a developmental tran-
sition, known as the “five to seven year shift,” enables children to
benefit from schooling and is associated with changes in behavior and
cognition (White 1965, 1996). Although the exact age frame is some-
times debated (some researchers suggest that it begins at three and ends
at ten, for example), there is agreement that children do indeed experi-
ence a developmental transition that affects their emotional as well as
cognitive functioning (Sameroff and Haith 1996), thereby contribut-
ing to their ability to profit from schooling. Although brain develop-
ment during the middle childhood years has not captured the public
interest, Jeri Janowsky and Ruth Carper see this age period as crucial in
brain development: “Regardless of the exact moment of synaptogenic
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peak, or the completion of dendritic growth, the early school age years
are a time of connective or synaptic exuberance. The exuberance, at a
time of increasing behavioral fine-tuning and behavioral complexity,
sets the child up with ample neural material. . . . It may, in fact, be a
time of the greatest availability of neural hardware in one’s lifetime”
(1996, 44).

That a critical period in brain development is not confined to in-
fancy does not diminish the importance of environmental experiences,
especially early in life, in shaping the brain. Traumatic experiences that
result in stress have shown the possibility of damage to the deeper
structures of the brain (Lombroso and Sapolsky 1998; Sapolsky 1996),
as noted earlier in our example of abused children. In Chapter 8 we
show that during prenatal and early postnatal periods, the presence of
environmental hazards can have devastating consequences on develop-
ment in general and the development of the brain in particular.

Positive experiences in the physical and psychological environ-
ment, and not only traumatic ones, also affect the brain by activating
pathways and stimulating existing connections (Brown 1999; Siegel
1999). Such experiences need not be elaborate, as in the installation of
mobiles over the child’s crib or the broadcasting of musical recordings.
Rather, simple and routine aspects of the physical environment such as
noise, light, and temperature variations stimulate brain activity. Of sig-
nificance also is the social and psychological environment—touching
the baby, cooing and smiling at the baby, or otherwise responding to
and playing with him or her—contribute to development. This offers
an explanation for the developmental delays found among children
who grew up in orphanages who were deprived of routine experiences
and interactions.

Two points regarding environmental influences and the notion
of critical periods should be underscored. First, although the neuro-
science research provides much information about how the absence of
experiences or the presence of hazards can negatively affect develop-
ment, “it says virtually nothing about what to do to create enhanced or
accelerated brain development” (Shonkoff and Phillips 2000, 183).
Second, the sense of urgency associated with the notion of critical pe-
riods must be placed in context. The developing brain is open to influ-
ential experiences across a broad period of development. Critical peri-
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ods have an abrupt ending, but there are also sensitive periods, which
have a less abrupt ending.

To illustrate the abrupt ending characteristic of a critical period,
consider the classic work of David Hubel and Torsten Wiesel (1970).
These researchers studied the influence of early experience on visual
cortex organization immediately after birth. They showed that ani-
mals, in this case kittens, whose eyes were deprived of normal visual ex-
perience during a specific and brief period of time were never able to
obtain normal vision. The researchers arrived at the precise timing by
undertaking shorter and shorter periods of time during which they
placed a patch over one of the eyes in the study animals and by using
animals of different ages. In older animals, deprivation of light and vi-
sual experience had no effect on the visual cortex, whereas in younger
animals, visual deprivation resulted in irreversible damage. Lombroso
and Pruett (2002) describe these studies, also noting that similar con-
clusions can be drawn from natural experiments with human infants
and older individuals with cataracts; an infant born with a congenital
cataract (which effectively restricts light and visual experience) that re-
mains undetected or untreated during the first years of life will be blind
in the affected eye even after the cataract is removed. However, when
cataracts develop in adults, whose visual system is mature, normal vi-
sion is restored once the cataracts are removed.

In language acquisition, the critical period is not only longer but
also more flexible: unlike with vision, the window of opportunity is not
completely and abruptly shut at the end of the critical period. Hence it
is easier for very young children to learn a second language, but it is not
impossible for children to do so in later years, a point we cover in a later
chapter. The same is true for other aspects of development, which leads
to the preference for the term “sensitive period” when infancy is dis-
cussed in broad terms, since it implies less rigidity in the nature and
timing of early experience (Shonkoff and Phillips 2000).

The Plasticity of the Brain

Regardless of whether we describe infancy as a critical or sensitive pe-
riod, studies on the consequences of environmental deprivation sup-
port the notion that infancy and early childhood are important times
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during which to intervene with programs that ensure that all children
have developmentally appropriate experiences. Also revealed in these
studies is the plasticity, or malleability, of the brain; insults to the brain
during critical periods can have possibly permanent consequences (see
box, “The Brain in Adolescence”). Although it is vulnerable, the brain
is thought to have the capacity for reorganization and can at times
compensate for loss caused by injury or other trauma (Jansen and Low
1994).

Although the brain’s capacity for reorganization and compensa-
tion remains unclear, animal and human studies provide insight.
These show that the cerebral cortex in particular can reorganize. Hubel
and Wiesel’s studies (1970) showed that depriving one eye of light re-
sults in not only a failure of neural pathway formation in that eye but
also an increase in neural connections in the other eye. Similarly, some
victims of stroke can eventually recover some brain functions thought
to be lost, leading researchers to note that there is hope in eventually
finding effective therapies for many illnesses of the brain, such as
Parkinson’s disease and Alzheimer’s (Blake 1997; Morris and Worsley
2002). Studies reviewed by Elizabeth Jansen and William Low (1994)
and Harry Chugani (1998) reveal cortical reorganization following
brain injury or trauma to the brain of children; this not only shows us
how the brain works but also opens the way for thinking about new
possibilities for intervention when damage has occurred.

The Brain in Adulthood

Although the findings relating to the brain’s plasticity appear to have
huge potential, brain plasticity does have limits. The brain cannot
compensate, for example, in all cases of severe injury. Also, at times,
the brain’s ability to shift functions to another area in the brain comes
at a cost: whereas rehabilitative progress may compensate for loss in
one area of the brain, there may be a concurrent deterioration of abili-
ties that previously belonged to this new area (Grafman and Littman
1995). Additionally, although cortical reorganization has been shown
in both adults and children, the brain is more resilient and reorganiza-
tion is therefore more effective at a younger age, before the central ner-
vous system has matured (Jansen and Low 1994).
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The Brain in Adolescence

Much of the lay interest in neuroscience has focused on brain develop-
ment in infancy and early childhood. Some of the most exciting find-
ings, however, come from imaging studies that show that substantial
changes in the human brain’s structure occur later in life. Ve have seen
that changes in the brain occur during the middle childhood years. It is
also becoming evident that the brain undergoes substantial changes
during the teenage years.

Researchers do not yet know what accounts for the changes to the
adolescent brain. But they are finding that the changes are based on
the same “use it or lose it” principle that governs brain development
early in life. That is, neural connections that are used are retained and
those that are not used are discarded. Jay Giedd and his colleagues at
the National Institute of Mental Health conducted imaging studies, re-
peatedly scanning the brain of the same 145 children as they grew up.
They found that an overproduction of neurons and dendrites—once
thought to be evident only very early in life—occurs just before pu-
berty and is followed by a decline after adolescence, indicating that
pruning had taken place (Giedd, Blumenthal, and Jeffries 1999;Thomp-
son, Giedd, and Woods 2000).

Of significance with regard to this second wave of pruning is where
in the brain it takes place.The brain does not develop as a whole all at
once; rather, various regions within the brain develop in spurts at dif-
ferent times (Siegel 1999). The changes taking place in the adolescent’s
brain occur in the prefrontal cortex. The prefrontal cortex (it is right
above the eyes, extending past the forehead) is the area responsible
for “executive functions,” such as planning, reasoning, controlling im-
pulses,and understanding the consequences of behavior. The pruning
in the prefrontal cortex that occurs during adolescence coincides with
the time that the individual is experiencing physical and anatomical
changes, forming relationships, and exploring his or her emerging in-

dependence. With the prefrontal cortex not yet mature and clear
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thinking difficult, the adolescent is vulnerable to making decisions or
taking unnecessary risks that can have lifelong negative consequences
(Lerner 2002).

Consider, for example, teenage drinking or abuse of other drugs.
We have long known that teens are susceptible to peer pressure in
this regard. What we are now finding from brain research on both an-
imals and humans is that the impact of alcohol and drugs on the brain
may be different during adolescence than it is later in life (Brown et al.
2000; Swatzwelder 1998). This sensitivity can result in injury to the de-
veloping region of the brain and eventual impairments to such mental
processes as memory. It may also be at the root of the addiction that
plagues many teens,an addiction so devastating that it is hard for some
to overcome (Spear 2000).

In addition to increasing our understanding of brain changes that
underlie teen behaviors and the vulnerability of teens to the effects of
alcohol and other drugs, the research is leading to increased knowl-
edge of brain diseases. Neuroscientists,for example,are taking a closer
look at schizophrenia, a disease that lies dormant until after the frontal
cortex has developed. Such studies will ultimately lead to more effec-
tive treatment options and, we hope, to prevention strategies. For
now, what is significant to child development experts is that the new
findings show that even during adolescence the brain is a work in
progress.

Nevertheless, the brain keeps changing, especially in response to
new experiences, throughout life. Most of us know this intuitively—
we keep learning new things, changing our perceptions and under-
standing, maybe even becoming wiser—but until recently, this view
was not reflected in brain research. In one of the most startling and
controversial studies to date, researchers found that the adult brain ac-
tually produces new neurons. This is hotly debated and is quite a de-
parture from previous findings of a mere decade ago that indicated that
in the adult brain, the number of neurons remains static, with changes
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occurring only in their connectivity (Rakic 1985). In the study, Eliza-
beth Gould and colleagues (1999) found that new neurons are gener-
ated daily in the cerebral cortex, which houses centers for higher intel-
lectual functions. Although the study was done with monkeys (whose
use in research is found to be quite predictive of what happens in hu-
mans), it could have—if the results are replicated—far-reaching im-
plications not only for the treatment of diseases of the brain but also
for our understanding of psychological development. The authors
note, for example, that the findings may eventually explain that one
function of the new neurons in the adult brain might be to encapsulate
new information as it is learned, perhaps recording and storing experi-
ences into memory much like a moving tape. Keep in mind, however,
that the findings that the adult brain produces new neurons are as yet
preliminary and that other researchers have contested them (for exam-
ple, Nowakowski and Hayes 2000).

Contributions of the Research
Research Methods

These and other exciting findings, which are transforming our under-
standing of the brain, are made possible by increasingly sophisticated
study methods. Many of the strategies we use for studying the brain
were developed centuries ago. In the 1860s, for example, French sur-
geon Paul Broca presented a case study of an individual with brain
damage, noting the localization of a specific area for aspects of lan-
guage, to this date still called “Broca’s area.” Improvements to the mi-
croscope in the nineteenth century and the subsequent introduction of
techniques in staining neural tissue enhanced the study of the brain,
eventually enabling researchers to provide a phrenological map that
shows various regions and distinct mental functions within the brain
(Mundale 1998). Classic studies using animals have shown the impact
of the environment on brain development, and studies based on dam-
aged and dead human brains have, over the years, added to our store of
knowledge.

However, the recent development of new techniques is enabling
enormous progress, opening new opportunities for the study of the
brain. For example, advances in molecular genetics make it possible
not only to identify specific genes but to separate genes from an ani-
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mal’s genome and study the effect on brain development (Johnson
1999a). Using this approach, researchers have found, for example, that
the deletion of a certain gene prevents rats from learning specific tasks
(Silva et al. 1992).

Not only in genetics but in neuroscience the development of so-
phisticated tools is enabling researchers to study brain activity in indi-
viduals, through both recording and imaging techniques. Electrophys-
iological recording techniques are used to record the electrical activity
of neurons and are often useful in studying information processing in
the brain. Several electrophysiological recording techniques exist. One
example is event-related potentials (ERPs), which measure the electri-
cal activity generated as neuronal groups fire, either in response to
stimuli or in reaction to spontaneous, natural brain rhythms. Other
recording techniques for tracking the brain’s electrical activity from the
outside include electroencephalograms (EEG) and magnetoencepha-
lography (MEG). In studies using such techniques, an individual
wears a cap with electrodes that pick up brain waves during certain
events, such as looking at a picture. Even infants can be tested with
such techniques because they are not invasive (Gopnik, Meltzoff, and
Kuhl 1999). In addition to these non invasive methods, invasive appli-
cations of recording techniques are used in animal studies (and in hu-
mans undergoing neurosurgery) to gain insight into what is happening
at the basic unit of information processing—that is, the individual
neuron (Stein, Wallace, and Stanford 1998)—in which case an elec-
trode must actually penetrate the neuron.

Perhaps the most widely acclaimed of the new techniques is neuro-
imaging, which allows researchers to observe brain activity in healthy
individuals, often as they are performing cognitive tasks. Two widely
used imaging techniques are positron-emission topography (PET) and
functional magnetic resonance imaging (fMRI). Both are based on the
principle that when areas of the brain increase in activity, a series of
physiological changes takes place. Both imaging techniques measure
these changes, but in different ways, PET by tracking increased blood
associated with increased activity in a brain region and fMRI by track-
ing changes in the concentration of oxygen in the blood (Buckner and
Petersen 1998). Imaging techniques have limitations. At this time, for
example, they have poor resolution, hence our inability, noted earlier
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in the chapter, to ascertain the defining limits of brain regions. Also, as
Peter Huttenlocher (1990) points out, interpretations of imaging stud-
ies must be made cautiously; development is an ongoing, dynamic pro-
cess, but imaging studies provide a glimpse of only one point in time.
Nevertheless, these and other sophisticated research techniques not
only provide a window into the function of the brain, they corroborate
what we know about human development from other disciplines, ex-
panding areas of study and adding to our knowledge (see box, “A Focus
on the Problem, not the Technique”).

Expanding Areas of Inquiry

Recent research in psychology reveals that three stages of memory in-
clude encoding information, storing the information, and retrieving it
in recall. Although previous techniques in studying the brain have
been of limited use in studying memory, imaging techniques are useful
in this regard. For example, individuals may be presented with infor-
mation before a brain scan, and brain areas that are active when the in-
dividual is asked to recall (retrieval stage) the information can reveal
which areas of the brain are being used. Using such techniques, inter-
esting findings emerge. For example, whereas it was previously thought
that areas in the brain’s medial temporal lobe were involved in long-
term memory, imaging studies are showing that areas in the prefrontal
cortex are actually activated in some tasks associated with memory re-
trieval, thus significantly expanding the area of inquiry and leading re-
searchers to pose a new set of questions with regards to memory (Buck-
ner and Petersen 1998).

Forming New Theories

As new brain studies present findings, they not only change our under-
standing about development but also help us form new theories. An
example is the research on autism. Leo Kanner (1942) first identified
autism about sixty years ago. As we discussed earlier in this chapter,
early studies on autistic children focused on environmental explana-
tions, some noting that the parents of autistic children were cold and
unresponsive. However, since researchers have been sleuthing for a bi-
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A Focus on the Problem, not the Technique

Space precludes our discussing all the new techniques used today in
brain research. Yet it is important to note that although a great deal of
attention is paid to the development of sophisticated means of study-
ing the brain, neuroscientists are, as Barry Stein, Mark Wallace, and
Terrence Stanford write, “problem-oriented rather than technique-
oriented” (1998, 434). In other words, as useful as each individual
technique is, it provides only part of the picture. Scientists therefore
typically combine the information from several studies using several
methods. In addition, they derive insight into the brain, and often a
starting point for their studies, using research findings from the behav-

ioral and social sciences.

ological explanation, having found that several genes contribute to the
expression of autism, no consensus exists as to how environmental
conditions contribute to gene malfunction or to when in development
malfunction occurs. Some researchers (Bauman and Kemper 198s,
1994; Courchense 1991) contend that gene malfunction leading to
autism occurs early during the prenatal period, specifically either dur-
ing the first month, when the genes lay down the basic body and neural
structures, or during the second trimester, when certain circuits are
wired. However, with brain studies showing that a significant part of
brain development occurs after birth, there are now hypotheses sug-
gesting that something can go awry postpartum rather than prenatally.
That autistic children appear to be normal until their second year of
life lends some support to this hypothesis.

In the meantime, brain studies continue to increase our under-
standing of the disorder. Margaret Bauman and Thomas Kemper
(1985), for example, studied brain tissues obtained from autopsies of
autistic children and adults and found abnormalities in three areas of
the brain: parts of the frontal lobe were thicker than normal; cells in
the limbic system were smaller but more numerous; and immature
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cells with stunted connections were present in the cerebellum. Symp-
toms of autism can be traced to each of these areas of the brain. There
are other brain studies. Some, for example, show that autistic children
are more sensitive, rather than less sensitive, to environmental stimuli,
which provides new information on the disorder as well as an under-
standing that autistic children may be overwhelmed by environmental
stimulation. In addition, armed with the recent understanding of the
plasticity of brain (that is, its ability to restore function and regenerate
cells), researchers are developing therapeutic techniques in the hope of
figuring out how to intercept the errant wiring that is evident in the
autistic brain.

Collaborations

The research in neuroscience, and especially the techniques developed
to study the brain, is being applied to studies in developmental psy-
chology, leading to collaborations among researchers across disciplines.
This is evident in such emerging areas of study as cognitive neuro-
science as well as in individual studies that elucidate our understanding
of aspects of development and contribute to the development of new
theories.

The investigation of infants’ ability to recognize faces early in life
is an example. In the 1960s developmental psychologists developed
complex techniques to study the newborn’s ability to see, as well as to
ascertain visual scanning patterns in newborns. Using such tools as in-
frared cameras, researchers found that some objects, especially facelike
objects, are of special interest to newborns and that even shortly after
birth babies prefer to track facelike patterns as opposed to scrambled
patterns. Although such findings were used to provide support for the
notion that the infant’s preference to faces is innate, other studies have
shown that face processing may be an acquired skill developed only af-
ter several months’ exposure to faces in the environment (Cohen and
Salapatek 1975). Mark Johnson (1999b) reviews neuroimaging studies
showing that a particular region in the cortex is activated when infants
are shown faces. He also reviews biological data that indicate that not
only one but two brain systems are used in visually guided behavior in
human infants. Subsequent neuroimaging and other studies by John-
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son and his colleagues (de Haan, Oliver, and Johnson 1998; Morton
and Johnson 1991) have led to the conclusion that at least three factors
are involved with respect to infants’ preference for faces: first, the prim-
itive tendency of newborns to orient toward facelike patterns; second,
the presence of many faces in the infant’s normal environment; and
third, the activation of cerebral cortical circuits when faces are within
the infant’s visual field. Johnson notes that these three factors acting in
concert result in the “inevitable outcome” of the brain’s developing the
specialization for processing faces: “This specialization is not ‘coded
for’ by the genes, or is not just the result of passive exposure to faces,
but it is the result of an active process in which the infant’s own behav-
ior selects the appropriate input for its still-developing brain” (1999b,
156).

From this brief example of face recognition in infants it becomes
clear how the research in developmental psychology is advanced when
imaging techniques and brain studies are used to explore aspects of
child development. Not only is the information of interest in and of it-
self, but it also shows how genes and experiences interact in brain de-
velopment. It seems unlikely that any neuroscientist working in isola-
tion would have chosen to study face preferences in babies, but because
scientists are building on the research from the social sciences and col-
laborating with researchers in developmental psychology, contribu-
tions and advances in knowledge are occurring in both fields. In this
chapter we've presented only a small portion of what we are learning
about the brain, and in many ways, much of this knowledge, while cor-
roborating what we know, is a work in progress. New lessons are being
learned, and implicit in these are applications for programs and poli-
cies, which is our focus in the chapters that follow.



Family Leave

The transition to parenthood, no matter how joyful,
is one of the most stressful experiences in the life of a family. It is only
over time that a mutually satisfying parent-infant relationship begins
to emerge, time that is often unavailable to the many parents who must
return to the workplace too soon after the birth or adoption of a child.
Some infants are placed in out-of-home care as early as two weeks after
birth, and there is widespread concern that placing a child in substitute
care at this age may be detrimental to both child and parents.

Although most new parents immediately cherish their infant, it
takes time to develop the emotions and behaviors that ensure a strong
sense of mutual attachment and form the critical underpinnings for
healthy social and cognitive development, especially for first-time par-
ents unaccustomed to reading and responding to an infant’s behavioral
cues. Learning that even the tiniest babies are active participants in this
new relationship, shaping their parents’ behaviors as parents influence
theirs, is strongly facilitated when the members of this new family can
spend as much time together as possible (Belsky, Spanier, and Rovine
1983; Brazelton and Greenspan 2000; Stern 1974). The earliest days
and months of life, in which parent or parents and child read each
other’s signals and respond in a timely and loving fashion, over and
over again, represent a sensitive period in the development of recipro-
cal relationships (Bronfenbrenner 1988; Pruett 1999; C. T. Ramey and
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S. L. Ramey 1999; Zigler, Hopper, and Hall 1993). The child’s develop-
ment of a sense that the world is a stable, predictable place depends
largely on a sense of continuity and responsiveness provided by the
presence of a small number of consistently present caregivers.

The demands of the workplace, however, often conflict with par-
ents’ needs during this time. Women who must return to employment
outside the home before they feel ready to do so report feeling stressed,
guilty, and cheated out of an important experience (Farber, Alejandro-
Wright, and Muenchow 1988; Zigler and Frank 1988). Not only the
mother but often the entire family will pay a high price for forgoing
time at home with a new infant.

A Policy Response

Policy makers at all levels of government and business administration
have been made aware of, if they are not always willingly or rapidly re-
sponsive to, changes in family life and the evolving family-work rela-
tionship (Frank and Zigler 1996). The context within which U.S.
families grow and develop changed radically during the second half of
the twentieth century for a large proportion of our nation’s children.
The most striking change stems from an increase—beginning during
World War II and continuing to the present day (Coontz 1997; Skolnik
1991)—in the percentage of women in the out-of-home workforce, a
change attributable in part to the economic need for two incomes in
most families, and in part to the rise of single-parent households, the
vast majority of which are headed by women.

Women'’s patterns of employment in the United States increas-
ingly resemble those of men. Most American women participate in the
labor force; whether single or married, they enter into paid labor for
the same reasons that men do: to support themselves and their fami-
lies. In 1960, fewer than one woman out of five returned to the work-
place once she had children; today almost three-fourths of women who
take maternity leave return to work and do so within six months of giv-
ing birth (Kamerman and Kahn 1991). Fifty-eight percent of women in
the labor force today have a child younger than twelve months of age,
and 65 percent of single mothers of infants are in the out-of-home
workforce (U.S. Department of Labor 2000).
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What Are the Provisions of the FMLA?

and benefits—uwill be protected while you take leave:

m If you are having or adopting a baby or your spouse
is having a baby

m If you are caring for a child, parent, or spouse with a
serious health condition

m |f you yourself have a serious health condition or
are pregnant

m For up to twelve weeks in any year (leave may be
taken intermittently as needed; two parents are each en-
titled to twelve weeks of leave unless they work for the
same employer, who may require that they take no more

than a total of twelve weeks of leave)

You are covered under FMLA if:

® Your employer has had fifty or more employees on
the payroll for at least twenty work weeks during the cur-
rent or previous year, working within seventy-five miles of
your worksite

® You have worked for your employer for at least
twelve months and have worked at least 1,250 hours dur-

ing the previous year

During your job-protected leave:

® Your employer is not obligated by the law to pay
you

® Some employers may provide some pay through
disability insurance programs

Your job—or, under certain circumstances, a comparable job with equal pay
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m Your employer must continue to pay for your health

insurance coverage

Note: The complete text and provisions of the Family and Medical
Leave Act can be found at www.dol.gov/dol/allcfr/ESA/Title_29/
Part_825/Subpart_B.htm

The most significant policy response to this demographic reality
has been the passage and implementation of the Family and Medical
Leave Act, or FMLA (see box, “What Are the Provisions of the FMLA?”).
Parental leave legislation came before Congress in 1985. Versions of this
bill came before Congress again in 1987 and in 1989 before both houses
finally passed it in 1990. President George Bush, however, vetoed it.
Congress passed the bill again in 1991, and although the bill enjoyed
overwhelming popular support, opposition from business and indus-
try groups prompted President Bush to veto it again. The Family and
Medical Leave Act was finally signed into law by President Bill Clinton
in 1993 as one of the first official acts of his first term in office (see box,
“The History of Family Leave in the United States”).

The United States was among the last of the world’s industrial-
ized nations to establish a national parental leave policy; among ad-
vanced industrialized countries, only the United States, Australia, and
New Zealand lack a paid parental leave (see box, “Family Leave: The
International Context”). The Family and Medical Leave Act has al-
lowed more than twenty million families to take leave following child-
birth or adoption (Lichtman 1999). Over twice that many families,
however, are ineligible for leave under the FMLA. Only about half of
U.S. workers meet eligibility criteria for taking a family leave after the
birth or adoption of a child, and far fewer can actually afford to do so
(Commission on Family and Medical Leave 1996; National Partner-
ship for Women and Families 1999a, 1999b, 2000). In addition, only 2
percent of full-time workers are employed by companies that voluntar-
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The History of Family Leave
in the United States

1908 The first federal legislation mandating maternity leave is spe-

cifically tied the purpose of the leave, to protect women’s health

1978 The Pregnancy Disability Amendment to Title VIl of the Civil
Rights Act is passed, prohibiting workplace discrimination based on
pregnancy

1985 The Yale University Bush Center in Child Development and So-
cial Policy releases the results of two years’ work by a multidisciplinary
committee on infant care leave, which recommends six months’ job-
protected leave with partial income replacement

1985 The predecessor of the Family and Medical Leave Act is intro-
duced in the 99th Congress by Senator Christopher Dodd (D-Conn.);

the bill is never reported out of committee in the Senate

1987 Connecticut becomes the first state to pass a family and medical
leave bill; Minnesota, Oregon,and Rhode Island soon follow suit

1990 The FMLA, studied and proposed since the 1970s, is passed by
Congress and vetoed by President George Bush

1991 The 102d Congress again passes the FMLA; again President Bush
vetoes it

1993 Congress passes the FMLA a third time; President Bill Clinton

signs it into law

1999 President Clinton proposes to allow states to use unemploy-
ment insurance and/or temporary disability insurance to cover wage

replacement during parental leaves
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ily provide paid family leave (Harris 2001). The United States differs
from most other developed—and many developing—nations in that
federal family leave policy covers only a small percentage of workers
and provides no wage replacement (see table 1). Although 79 percent of
Americans support the development of plans to provide income re-
placement in association with family leave-taking, policy makers have
been slow to respond to this demand (National Partnership for Women
and Families 1999a).

Has the FMLA Been Effective?

Almost a decade after the original implementation of the Family and
Medical Leave Act, there is good news and bad news. Dire scenarios
envisioned by business groups opposed to the original passage of the
act have not materialized. The provisions of the plan have been, as a rule,
both easier and more cost-effective to administer than most private-
sector groups had anticipated (Commission on Family and Medical
Leave 1996; Galinsky and Bond 1998). The news for families, however,
has been less positive. Although the FMLA has achieved for millions of
families what Congress and President Clinton, aided in their endeav-
ors by policy experts, developmental psychologists, pediatricians, and
business analysts (for example, National Partnership for Women and
Families 1999a—d and Zigler and Frank 1988), originally intended, mil-
lions more are left out in the cold, either ineligible to take leave because
of the size or nature of the business for which they work or because (as
is most often the case) taking an unpaid leave is not a viable option.
Even with the FMLA in place, American parents are often forced to
chose from a limited range of less-than-optimal alternatives: one par-
ent, usually the mother, must stay home, at the risk of the family’s eco-
nomic stability, or parents must place their infant in substitute care
long before they feel ready to do so.

This is not simply a matter of squeamishness or sentimentality
on the parents’ part. Given the parlous state of child care in the United
States and the potential for detrimental effects related to both cogni-
tive and social development, as we have described earlier (Belsky 1986;
Lamb et al. 1992; Phillips et al. 1987; Sroufe 1988), it is not surprising
that many families feel that their only choice is between placing a child
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Family Leave: The International Context

As in the United States, rising rates of maternal employment in the
second half of the twentieth century have spurred policy architects to
seek creative solutions for families—and nations—worried about the
consequences of having to juggle work and family life. Concern about
the cognitive and developmental outcomes of early and persistent
placement in supplemental child care has also motivated other nations
who are traditionally more child-oriented than the United States to
develop a set of effective policy responses to these issues.

Almost all industrialized nations now have a cohesive policy man-
dating paid maternity leaves, parental leaves (which may be taken for
extended periods by either or both the mother or father of a new
baby), and, in some nations, other child-related leave (for example, for
parents to attend school events or see to a child’s medical care).The
European Union now has in place a mandated fourteen-week mater-
nity leave (Kamerman 2000b). These nations have put a number of
funding mechanisms in place, among them temporary disability insur-
ance, unemployment insurance, the use of a family allowance,and a so-
cial insurance benefit.

The provisions of each country’s parental leave plans vary, but
throughout the European Union, parental leaves are increasingly nor-
mative and are increasingly long enough to be a realistic substitute for
the use of supplemental infant care. The United States remains among
the few countries to have no paid leave and is the only advanced in-
dustrialized nation to have such a short leave. Among member nations
of the Organization for Economic Cooperation and Development,*
only the United States, Australia,and New Zealand lack a paid parental
leave (Kamerman 2000b).

Sheila Kamerman notes that the main differences underlying U.S.
and foreign parental leave policies are ideological: in the United States
the policy is conceived largely as an employee benefit, one which, be-

cause it typically provides no wage replacement and because of nar-
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row restrictions on small businesses, is inaccessible to most parents. In
Europe, by contrast, family leave programs are specifically designed to
encourage employees to remain at home with their young infants
(Kamerman 2000b). Alternatively, because European programs in-
clude significant wage replacement, they offer parents the choice to
remain within or to return to the paid labor force and still be able to
afford high quality infant care.

This notion of parental choice in the area of infant care is strongly
tied to European parental leave policies, though little has been made of
this connection in the United States (Kamerman 200Ia; Kamerman
and Kahn 1991).The availability of adequate parental leave programs in
Europe is clearly one variable in their less frequent (compared to that
of U.S. parents) use of infant care programs (Kamerman 2000b).

In sharp contrast to the standard in the United States, parental
leave in the other OECD countries is available to virtually every new
mother,and nearly all mothers take the opportunity to stay home with
their infants for some or all of the time permitted. The average child-
birth-related leave in the OECD is thirty-six weeks, which sometimes
includes predelivery time off. In all OECD nations but the United
States, health care coverage is guaranteed for the childbirth.The aver-
age wage replacement during leave in OECD nations ranges 70 per-
cent to 100 percent, with slightly lower wages available for more ex-
tended parental leaves in some nations. The only eligibility criterion for
new mothers in most nations is a history of employment;in Sweden,
Norway, and Denmark, this standard can be waived. And although
parental leave was originally extended only to the biological parents of
a child, the trend in OECD nations is to make leave available to adop-
tive parents as well. Paternity leaves tend to be shorter than leaves for
mothers, ranging from a few days to a few weeks, but a great many fa-

thers (up to 90 percent in Sweden) take advantage of them.

* OECD member nations: Australia, Austria, Belgium, Canada, Czech Republic, Den-
mark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea,
Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Spain,
Sweden, Switzerland, Turkey, United Kingdom, and United States
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Table |I. Sample parental leave provisions of OECD nations

Nation® Time off Income Replacement (%)
Austria 16 weeks 100
Belgium 15 weeks 75-80
England 18 weeks 100
France 16 weeks 100
Germany 14 weeks 100
Italy 20 weeksP 80
Luxembourg 16 weeks 100
Norway 52 weeks 100<
Spain 16 weeks 100
Sweden 78 weeks 80¢

Source: Kamerman 2000b

Notes: 2In some nations listed,a longer parental or child rearing leave is also available and
is typically paid at a lower rate than the initial maternity leave

5Two months before birth

“The first 42 weeks are paid at 100%; remaining weeks at 80% of income

dTwelve additional weeks are available at a flat rate, and twelve more with no income re-
placement

in substandard child care and risking the family’s economic stability by
taking an unpaid leave of absence from work during the earliest weeks
or months of the child’s life. Of particular relevance here is Sheila B.
Kamerman’s (20002, b) observation that the use of infant care is signif-
icantly lower in nations with a paid infant care leave.

A bipartisan federal Commission on Family Leave (1996) has re-
ported to Congress its findings relevant to the outcomes to date of the
FMLA. This report includes an in-depth analysis of family leave policy
and extensive survey data containing information on the effect of im-
plementing the FMLA on employers and employees. Among the high-
lights of the commission’s findings are the following employer-related
outcomes:

® Employers have found implementation of the FMLA
easier and less costly than many had anticipated
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® Over 90 percent of employers comply with key provi-
sions of the FMLA and call the regulations “very easy” to
implement; many employers voluntarily implement more
generous benefits than the law requires (Galinsky and Bond
1998)

® Between 89 percent and 98.5 percent (depending on
type of business) report no cost or only small costs involved
with implementing the FMLA

® Smaller businesses have incurred relatively smaller,
not larger, FMLA-related expenses, contrary to predictions
made by business groups before the FMLA was passed

® Many larger firms (250 or more employees) report
cost savings associated with the FMLA, mostly from re-
duced employee turnover and training; these firms also re-
port enhanced productivity and goodwill among employ-
ees because of job-protected family and medical leaves (see
also National Partnership 2001)

® Only 53 percent of employers provide any form of in-
come replacement during leaves (Galinsky and Bond 1998)

The commission also reported the following family-related outcomes:

® More than twenty million families have been able to
take advantage of the provisions of the FMLA since its im-
plementation in 1993.

® Far too many families are either ineligible for leave
under the provisions of the FMLA or cannot take leave be-
cause no provision is included for income replacement dur-
ing their leave. Of new mothers surveyed who were eligible
for but did not take maternity-related leave under the
FMLA, 100 percent cited lack of replacement income as the
main reason.

® Over 11 percent of female leave-takers are forced to
rely on public assistance during at least part of their leave.

® Accurate information about eligibility requirements
and provisions of the FMLA are not always readily available
to employees. Only 27.5 percent of leave-taking employees
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surveyed had heard about the FMLA from their employer;
they were more likely to have obtained the necessary infor-
mation from family members, the media, or their union.

The Science of Family Leave Policy

Social science adds an important component to our understanding of
the time parents need with newborn infants. Decades of research on
parent-infant interaction (Brazelton 1986; Stern 1974) demonstrate that
parents and their infants need time to establish a pattern of interaction
that will enable them to recognize and respond to each other’s signals.
This attunement to each other’s thythms provides an important foun-
dation in the infants’ developing sense of self. Through their interaction
with their parents, infants come to realize that they can influence and
affect their environment. Infants then begin to build a sense of security
and trust within the family relationship and environment.

Even during an infant’s earliest weeks, research shows that the in-
teractions between infants and parents are reciprocal and bidirectional,
meaning that infants influence the nature of these interactions rather
than being passive objects of parental behaviors. These early interac-
tions, which have been compared to an intricate dance in which the
partners take cues from one another to synchronize their steps (Brazel-
ton, Koslowski, and Maine 1974), enable babies to accomplish the
most fundamental developmental task of all: forming trusting rela-
tionships (Erikson 1959, 1963).

It is through these interactions—brief and minor, but occurring
hundreds, even thousands of times over the course of the first days and
weeks in the life of the new family—that infants come to trust that
their needs will be met. For this to occur, however, a certain level of
continuity must be achieved. Should the caregiving environment
change too radically, or should the infants’ cues not bring consistent,
rapid, nurturing responses, the child’s sense that the world is a stable,
predictable, loving place may be impaired (Hopper and Zigler 1988).
Because this stability is critical as a foundation from which the infant
feels safe enough to explore and learn about his world (Bretherton
1985; Parke 1981), the ramifications for both social and cognitive devel-
opment are profound.
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Research on the family system also supports the need for grant-
ing parental care leaves. The period immediately following birth has
been described as significant for the redefining of family roles (Belsky
1985; Goldberg and Easterbrooks 1984; Minuchin 1985). Following the
birth or introduction of a new child, all family members—mothers,
fathers, siblings, and grandparents—need time to adjust and renegoti-
ate their family relationships and roles. Each member of the family
feels disruption at the entrance of a baby. Time is needed to allow for a
comfortable transition and to regain family equilibrium. Although
these relationships are dynamic and do continue to change, the intro-
duction of a newborn into the family is one of the most important
transitional periods in a family’s life (see box, “Laying the Ground-
work: The Infant Care Leave Project”).

The time new parents must spend at work can interfere signifi-
cantly with parent-infant interaction. The more hours parents spend
at work, the fewer hours they spend engaging in play, as distinct from
other caregiving activities, with their babies (Goldberg and Easter-
brooks 1984). Parents who attempt to compensate for time away from
their babies by forcing “quality time” during their hours together may
actually become less responsive, ignoring their infants’ social cues
and responses, which may cause their infant to withdraw from inter-
action in an effort to avoid over-stimulation (Brazelton et al. 1974;
Cohen 1982). When parent-infant time must regularly be squeezed
into the afterwork hours, interaction between fathers and babies, and
between the two parents, also tends to be crowded out (Pederson et
al. 1982).

A solid body of behavioral and observational research clearly sup-
ports the notion that this is a critical time in the life of a child, not the
only important time, but one that will lay the groundwork for later
growth and development. The need for continuity of care, for an envi-
ronment in which an infant can reasonably expect its needs to be met,
appropriately, with warmth and affection and respect for the infant’s
active role in the thousands of tiny interactions that form the basis for
his or her relationships with others, is beyond question (Brazelton and
Greenspan 2000; C. T. Ramey and S. L. Ramey 1999).

The new note sounding in this discussion is that contributed by
fledgling neurological research. Far from demonstrating that the rou-



Laying the Groundwork: The Infant Care
Leave Project

In 1983,a multiphase project designed to explore the rationale for and
feasibility of a national infant care leave law was launched at Yale Uni-
versity’s Bush Center in Child Development and Social Policy by Bush
Center director Edward Zigler. As the first comprehensive evaluation
of the need for such a leave, the mechanisms by which it might be
achieved and funded,and the potential implications of adopting a large-
scale infant-care leave policy, this work formed the foundation of what
eventually became the Family and Medical Leave Act.

The research undertaken as a part of this broad-based study in-
cluded surveys of new mothers, psychological and sociological analy-
ses of the family and of the state of infant care in the United States,
historical analysis of maternity leave job-protection policies, demo-
graphic analysis, a look at comparable or potential model programs
from other nations, investigations of private-sector leave policies being
used by both large and small employers, national and state perspec-
tives on the need for legislation, possible mechanisms for funding a
paid leave program, and the legal ramifications of implementing a na-
tional family leave policy.

Once these individual pieces of research were complete, they were
submitted for study to the Advisory Committee on Infant Care Leave,
an interdisciplinary group made up of noted experts in the fields of
child development, social policy, medicine, law, sociology, business, fi-
nance, government, and labor. After careful review of the broad body
of research produced by the Bush Center, this committee issued na-
tional policy recommendations on |0 December 1985. In recognition
of the urgent need for leave to care for a newborn, the committee
recommended a six-month, job-protected infant-care leave for work-
ing parents, three of those months with partial wage replacement and
three of them unpaid (Zigler and Frank 1988). In spite of this recom-
mendation, Congress was able to pass only a twelve-week unpaid leave
during its last session of 1992; even this minimal proposal was vetoed—

twice—by President George Bush.
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tine, quotidian events that transpire in an infant’s world are unimpor-
tant, investigations of the workings of the brain and the neurochem-
istry associated with social interactions and cognitive events provide
the strongest support for what we have long known: these early inter-
actions are critical to the child’s well-being, ability to explore and learn,
and ability to negotiate effectively the stresses associated with every-
day life. Research into the biochemistry of stress reactions, for instance
(Gunnar et al. 1996; Hertsgaard et al. 1995; Nachmias et al. 1996; Tout
et al. 1998), indicates that potential stresses, such as those associated
with negotiating novel situations, are mediated by a child’s secure at-
tachment to her caregivers. Toddlers in one study (Nachmias et al.
1999) were invited to play with a live clown. Even though they showed
every indication of being frightened by the experience, children who
were securely attached to the parent with them (as measured earlier, on
a different day) experienced no rise in stress hormones. In contrast,
equally frightened children whose attachment to the parent with them
had been rated less favorably showed a marked rise in stress hormones
when approached by the clown.

The study of the relations among environmental inputs, experi-
ence, and neurological change is still in its infancy (Shonkoff and
Phillips 2000), but there is already a solid body of research that shows
strong correlations between experience and not only transient changes
in the body’s neurochemistry but profound and lasting changes to the
actual architecture of the brain and central nervous system (recall, for
instance, the persistent neurological impact of abusive experiences
mentioned in the preceding chapter). As our ability to assess more eas-
ily and with greater sensitivity the impact of early experience on the
whole child—behavior, neurochemistry, and brain physiology—ma-
tures, we feel certain that this body of data will support what observa-
tional research has shown us all along: that responsiveness and consis-
tency in infancy are essential components of optimal development.

Making the Transition from an Unpaid
to a Paid Family Leave

The report to Congress on outcomes accruing from the implementa-
tion of the Family and Medical Leave Act included a number of rec-
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ommendations for strengthening and broadening the accessibility of
family and medical leaves under the act. The National Partnership for
Women and Families and other groups have also proposed improve-
ments to family leave legislation. These include:

® Establishing a narrower exemption. The FMLA is
currently applicable only to businesses employing fifty or
more individuals. The commission’s report to Congress
proposed extending the benefits of the FMLA to businesses
with twenty-five or more employees (at least one commis-
sioner has suggested that the number be lowered to fifteen
employees). Critics argue that the costs of administering
the FMLA at this level would be prohibitively expensive for
small business owners, but data collected on the impact of
the FMLA on employers actually indicates that small busi-
nesses spend proportionately /esson FMLA administration
than do larger employers.

® Amending both tenure and hour requirements for
FMLA eligibility. The act requires that employees have
been on the job for at least twelve months before becoming
eligible to take leave under the FMLA and that they have
worked at least 1,250 hours during the previous twelve
months. The report to Congress included recommenda-
tions that both of these requirements be changed to expand
eligibility.

® The development of model systems for FMLA record-
keeping.

® The enforcement of health benefit protection. Nine
percent of employees surveyed by the commission reported
having lost some form of health benefits during their leave.

® Increasing public education on family and medical
leave. Most employees surveyed had not obtained informa-
tion about their rights under the FMLA from their em-
ployers, citing instead as information sources friends and
family members; television, newspapers and magazines; and
unions. The commission recommended the establishment
of a toll-free information number, public service announce-
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ments in different media, employer education, and other
actions to increase overall public awareness of the act and its
provisions.

® The expansion of leave-qualifying events. This rec-
ommendation of the National Partnership for Women and
Families (1999a) would extend coverage under the FMLA
to include more family needs, such as attending parent-
teacher meetings and other school functions, and to help
victims of domestic violence care for themselves and their

children.

® The provision of wage replacement of some kind.

Each of the commission’s recommendations was to some extent
controversial. Few were made unanimously. No issue before the com-
mission was as thorny, however, as that concerning income replace-
ment during the leave. Senator Larry Craig (R-Idaho), for instance,
voiced his opposition to providing income replacement to leave-tak-
ers: “Of course there are employees who do not take unpaid leave be-
cause they cannot afford to do so. This is a simple fact of life. Of course
those employees that do take such leaves may well suffer financial hard-
ships when they take an unpaid leave. This, too, is a simple fact of life.
These factors, alone, do not justify leaves provided under the act be-
coming paid in whole or in part in the interest of uniformity of justice”
(Commission on Leave 1996, 233).

It seems highly unlikely that a federal mandate for wage replace-
ment during FMLA leaves will be enacted in the near future. Impedi-
ments to such a plan include not only differences of political and
philosophical opinion such as that expressed by Senator Craig but also
issues related to the rights of various branches of government to make
changes in laws governing the use of funds set aside for other purposes.
In May 1999, for instance, President Clinton announced his intention
to allow states to use funds earmarked for unemployment insurance
(UI) or temporary disability insurance (TDI) to provide partial in-
come replacement during family leave (Wisensale 2001). Questions
immediately arose over whether the executive branch had the legal
right to rewrite federal jobless aid policies to extend the use of these
monies for this purpose when they had previously been tied specifically



60 Family Leave

to job-seeking behavior (Pear 1999). Business groups argued that such
amove would lead to an increase in employer taxes (though others, like
the National Employment Law Project, responded that unemploy-
ment trust fund accounts are healthy enough to shoulder the addi-
tional burden). Conservative policy makers like William Archer (R-
Tex.) argued that such a move would “pit out of work Americans
against their neighbors who have jobs” (Heymann 2001; Pear 1999;
Wisensale 2001). Supporters of the president’s plan noted that costs to
the UI and TDI programs would be offset in large part by obviating
the need for some FMLA employees (9 percent overall and 11.6 percent
of women) to rely on public assistance during leaves. Such reactions
evoke the concerns of policy analysts like Gil Steiner, who predicted
several decades ago that the development of a coherent family policy
system in the United States would be, even if achievable, characterized
by turf wars and the conflicts which inevitably arise when the groups
affected by a policy or proposed policy face off over its potential conse-
quences (Steiner 1981).

Temporary disability insurance is the most common means of
providing salary replacement during a family or medical leave. TDI
policies replace some or all of the employee’s salary during periods of
disability (including time off related to pregnancy and childbirth).
These salary reimbursement systems are in use throughout the nation,
having been applied by both large and small businesses for more than
half a century. TDI coverage is offered by many private companies and
mandated in at least five states: California, Hawaii, New Jersey, New
York, and Rhode Island. The New York and New Jersey programs offer
employers the option of subscribing to a state-administered disability
insurance plan, an approved private plan, or an approved self-insured
plan. Hawaii provides TDI coverage through private insurance carri-
ers, and the California and Rhode Island TDI plans are administered
by the state. Most TDI plans are funded through regular employee
contributions, sometimes in concert with employer contributions
(mandated or voluntary, depending on individual state regulations).
TDI programs, for which administrative procedures are already in
place, are notable for their low cost and capacity to see families through
times of income crisis; coupled with the FMLA’s health care coverage
and guarantee of employment following parental leave, wage replace-
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ment or partial wage replacement through TDI could make the taking
of aleave following the birth or adoption of the child a reality for a sig-
nificant proportion of parents.

Initiatives proposed in several states, including Massachusetts and
Illinois, would offer leave benefits through the Ul system, typically for
the twelve weeks presently provided for under the FMLA, but in at least
one case (Vermont) for up to twenty-six weeks. Opponents of this use
of UI benefits argue, however, that the law as written does not allow
funds to be allocated for those who are on leave from actual employ-
ment; proponents of the plan believe that legal precedent exists giving
individual states the flexibility to define plan eligibility more broadly.

New Department of Labor regulations, however (Connecticut
Task Force on Family and Medical Leave 2000), propose to permit
states to use just these funds or others of their choosing or devising, to
help close the income gap represented by unpaid leave offered under
the FMLA. Individual states have been given considerable discretion
in designing individual programs, which will be evaluated (with a fo-
cus on cost effectiveness and impact on employers) after four years.
The Department of Labor will then decide whether to make such plans
permanent. As of this writing, at least eleven states (Connecticut, Cal-
ifornia, Iowa, Maryland, Massachusetts, Minnesota, New Hampshire,
New Jersey, New York, Vermont, and Washington) are considering
and costing out a number of income replacement plans. Average costs
of various plans have been lower than anticipated by critics. A number
of plans under consideration in Connecticut, for example, are pro-
jected to cost employers between $.04 and $1.45 per leave-taking em-
ployee per week; estimated weekly per-employee costs of expanding
state UI or TDI programs to cover family and medical leaves in a sam-
ple of other states range from $.11 in Washington to $1.25 in Massachu-
setts (see table 2).

Family leave is but one important part of a package of public pol-
icy initiatives that support children and their families from birth
through old age (Steiner 1981). In addition to a more comprehensive
family leave policy than the FMLA, parents need the kinds of options
that are afforded to parents in other countries in the form of family al-

lowance policies and high-quality, affordable child care.
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Table 2. State initiatives under consideration for financing
family and medical leaves

One of the ironies of family leave legislation is that individual states moved more
quickly and more decisively than did the federal government to research and
pass family leave legislation; Connecticut, for instance, became the first state to
pass a family leave law (in 1987). As of 1999, nineteen states had passed and im-
plemented family leave laws that were in one or more ways more generous than
the FMLA (for example, concerning employers covered, more generous defini-
tions of family members covered or events for which leave can be taken, and so
on). With respect to the passage of legislation permitting income replacement
during a family-oriented leave, states are again taking the lead over federal
policy-making.The following states are considering plans that would implement

wage replacement plans based on a variety of funding mechanisms.

Temporary Disability Insurance: California, Massachusetts, New Jersey, and New
York and Puerto Rico have TDI systems in place or are conducting studies of the

cost of permitting the use of TDI benefits for families taking parental leave.

Unemployment Compensation: Arizona, Connecticut, Florida, Georgia, Hawaii, llli-
nois, Indiana, Kansas, Louisiana, Maryland, Massachusetts, Minnesota, Mississippi,
Missouri, Nebraska, New Jersey,* New Mexico, Oregon, Pennsylvania, Texas, Ver-
mont, and Washington have evaluated the costs of permitting leave-taking em-
ployees to collect income through unemployment insurance, or have such pro-

grams in place.

TANF Overruns: Massachusetts is exploring the use of Temporary Assistance to
Needy Families block grant surpluses for wage replacement during family and

medical leaves.

Other: Colorado, Connecticut, Hawaii, lowa, lllinois, Maine, Maryland, Minnesota,
New Hampshire, Oklahoma, New Jersey, Vermont, Virginia, and Wisconsin are
investigating other options, including the use of general tax revenues, the cre-
ation of special trust funds or other accounts, or making use of UI/TDI hybrid

programs.

*States considering multiple initiatives are listed under more than one category
Sources: Jordon 1999; Lichtman 1999; Women’s Statewide Legislative Network 1999
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In addition to the human costs and benefits of family leave (see,
for example, Commission on Leave 1996), the economic ramifica-
tions—both positive and negative—must be carefully and creatively
considered. Innovative approaches to financing family leave must be
developed. New initiatives should target programs that benefit em-
ployees and employers, parents and children alike. New research should
focus on leave programs that provide the most comprehensive benefits
to the greatest number of employees, with priority given to identifying
leave programs that support those families most in need.

Once in place, leave policies need to be monitored continually
and evaluated both with respect to the processes involved (for instance,
ease of implementation, availability of information, and employee and
employer satisfaction with plan provisions) and to the outcomes.
These, in the short term, could include (but would not be limited to)
employee satisfaction with the nature and duration of the plan, avail-
ability of income replacement and the adequacy of the same to meet
families’ needs, and the impact of the availability of leave on the use of
infant care. Employer-related variables might include the effect of
leave availability and affordability on employee turnover costs associ-
ated with replacement and training. Long-term evaluations could as-
sess the likely significance of continual parental care during the early
months on the quality and stability of the child-parent relationship
and on a host of developmental variables. Outcome and process eval-
uations by unbiased scholars with no stake in the programs under
consideration is essential for determining whether programs have
achieved their desired ends, whether unanticipated benefits have ac-
crued to participating families (or employers or communities), and
whether unexpected disadvantages have emerged. Such research is an
important part of a cycle that relies on solid information to define the
type of policy needed, how effective changes can be made, and how
new policies or adjustments to existing policies can be implemented
most effectively.

At the heart of the baby brain battle as it applies to parental leave
legislation, however, is a question about the impact of policies that per-
mit infants and parents to be together during the earliest months or
years of the infant’s life, and only continued research will answer this
question. We anticipate that, no matter how quickly neurobiological
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imaging advances technologically, we will be largely dependent in an-
swering this question—at least for the foreseeable part of the twenty-
first century—on the same kinds of behavioral and observational re-
search on which we have already relied and on which parental leave
policies are already solidly built.



Early Intervention
and Child Care

The storm of controversy surrounding neuroscience
and brain research focuses in particular on the efficacy of early inter-
ventions and experiences during infancy and the early years of child-
hood. There are two very different views: some believe that the quality
of experiences early in life is a vital cornerstone for later brain develop-
ment, whereas others argue that early interventions make little or no
difference.

But, as we have indicated in previous chapters, it is clear that
early life experiences do matter in the course of a child’s healthy devel-
opment. There is dynamic interaction between genetic makeup (na-
ture) and experience (nurture); if children experience difficult life cir-
cumstances, there will be developmental consequences. Intervening
early on can help protect children from the effects of these adverse ex-
periences.

The research on the brain is just emerging, but as we have dis-
cussed, we know a great deal about early development from studies in
the social sciences. For instance, there is clear evidence that for some
children, intervention programs during the early years can be quite ef-
fective, and for all children, the timing of experiences and the quality

n45 =
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of their environment and social interactions during the early years is
important to healthy development.

These are important points to emphasize. The demographics of
today’s society indicate that many families and children are in need of,
and can benefit from, a range of support and services. For children
raised in socioeconomically disadvantaged families, one form of sup-
port is delivered through early childhood intervention programs such
as Head Start. Such intervention programs focus on children at risk for
developmental delays and educational failure. Our concern, however,
extends to all children, regardless of socioeconomic circumstance, be-
cause many children from all backgrounds are in child care facilities,
which (because many are known to be of poor quality) can have an ad-
verse impact on development.

These points have become more critical and relevant given the
current debate about whether society should support early interven-
tion and child care programs during the preschool years in the same
way we now support the education of all school-age children. Some ad-
vocates argue for programs that begin in infancy and toddlerhood,
while others contend that support services should be available to all
families, as early as possible, starting even in the prenatal period (see
Karr-Morse and Wiley 1997.) Although universal access (that is, ser-
vices for all children and families) is optimal, prevention and early in-
tervention are vital for children at risk due to environmental and bio-
logical disadvantage, because these are the conditions where positive
early experiences can make an important difference for later success.

The terms “early childhood intervention programs” and “child
care” are sometimes confused with each other, since both focus on the
young child. Each has distinct characteristics, however. Early interven-
tion and child care both share the potential for providing young chil-
dren with appropriate and nurturing experiences. One major differ-
ence is the focus in early intervention on at-risk children only, whereas
child care applies to all children. Another difference is the length of
time the child spends in the setting: early intervention is often a part-
day program, whereas child care can be used as an all-day, year-long
program (see box, “Defining Early Intervention”).

At times, interventions may also include child care. The Carolina
Abecedarian Program, for example, designed to help ameliorate the ef-
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Defining Early Intervention

Early childhood intervention encompasses a number of strategies
used to assist families and promote children’s well-being. The RAND
Corporation provides the following comprehensive definition in a re-
view of several early intervention programs: “Early childhood inter-
ventions are formal attempts by agents outside the family to maintain
or improve the quality of life of youngsters, starting with the prenatal
period and continuing through entry into school (i.e., kindergarten or
first grade). Naturally, much of the support children receive during
these early years will come from their families, relatives and friends.
The intent of early intervention is to work with the family to enhance
or supplement this support and thus lay the best possible foundation
for future health, and for future academic and social functioning”
(Karoly et al. 1998,4).

fects of poverty on children’s development, was both an early child-
hood intervention and a child care program because full-day, full-year
educational child care was provided (Campbell and Ramey 1994). The
High/Scope Perry Preschool Program and the federal Head Start pro-
gram are early intervention programs offering half-day preschool, in
addition to other services, for only the length of the school year (Zigler
and Styfco 1993).

Early intervention programs vary. They range from ensuring ad-
equate prenatal care and screening newborns to parenting education
for pregnant adolescents and preschool for children with identified de-
velopmental disabilities or low-income children who are at risk for ed-
ucational failure. Some programs are categorized as “one generation”
because their services are delivered directly to the child or parent; other
programs are “two generation” in nature by intervening with the child
and parent(s) simultaneously (St. Pierre and Layzer 1998; Smith 1995).
Most intervention programs attempt to address goals in at least three
broad areas: enhancing educational readiness, improving child health
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and development, and supporting parents in an attempt to improve a
range of outcomes.

Child care, by contrast, refers to various facilities where children
spend their time in the care of someone other than a parent. Child care
in the United States generally falls under one of three categories that
vary in the setting, number, and ages of children in the arrangement
and in regulatory features (Zigler and Hall 2000).

In-home, or “kith and kin” care, is usually provided by a relative
(other than a parent) or an unrelated person (such as a neighbor,
babysitter, au pair, or nanny) for the child(ren) of only one family at
the child’s own home.

Family child care is provided by the caregiver, who may be either
a relative or an unrelated person, in the home, for about four to six
children. The caregiver can be licensed (in some cases, the requirement
is for registration rather than licensure) by the state or not.

Center-based care consists of group care arrangements for at least
a dozen children in one of three age groups: infants and toddlers (zero
to two years), preschoolers to kindergartners (three to five years), and
school-aged children (six to twelve or thirteen years). Sometimes high-
school students receive center-based care, particularly when crime pre-
vention is the focus.

Early Childhood Intervention Efforts

Before examining the evidence, it is important to consider the gen-
eral assumptions that guide early childhood intervention programs
(Reynolds et al. 1997). First, poverty is a risk factor, because it typically
does not provide favorable conditions for children’s health and well-
being. Poverty is associated with lack of prenatal care and poor nutri-
tion (McLoyd 1998), which can have devastating consequences on
brain development. Second, interventions will help compensate for or
even offset the potentially negative effects of risk factors by giving chil-
dren educational and social experiences that they may not otherwise
have. Third, intervening earlier rather than later in life is more effec-
tive. And, almost as important, an intervention is more likely to lead to
long-lasting positive change if it continues beyond the early childhood
years. An intervention’s impact can also vary by family and child char-
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acteristics and the quality of the postintervention environment in
which families and children must function (Reynolds et al. 1997; Zig-
ler and Styfco 1993).

The importance of early childhood intervention and the influ-
ence of the first three years of life on subsequent years have recently
been questioned (Bruer 1999; Farran 2000; Gomby, Culross, and Behr-
man 1999; St. Pierre and Layzer 1998). Efficacy as a goal is not in ques-
tion, but rather efficacy in relation to our high expectations. Critics
and supporters alike have argued that the expectations for many early
interventions were too grandiose, such as with the Head Start program
(see U.S. General Accounting Office [GAO] 1997, 1998a; Zigler 1998).
Evaluation studies of interventions have also posed problems. In some
program evaluations, sample sizes were too small and follow-up stud-
ies were affected by attrition, making it difficult to learn from the find-
ings. In some cases, gains in characteristics such as intelligence found
in the studies of some interventions did not prove long-lasting. An-
other problem is that today’s society is very different than when the
programs were first conceptualized, some as early as the 1960s (Farran
2000; St. Pierre and Layzer 1998; U.S. GAO 1998b).

These criticisms of the potential of interventions and problems
with evaluation of the programs are valid. Yet recent studies demon-
strate that when early childhood interventions are of high quality, suf-
ficient duration, and subjected to rigorous evaluation, they do indeed
have a positive impact, not only during the childhood years but into
adulthood, too (see Barnett 1995; Bryant and Maxwell 1997; Consor-
tium for Longitudinal Studies 1983; Currie 2000; Guralnick 1997;
Halpern 2000; Karoly et al. 1998; McCall, Larsen, and Ingram, in
press; Reynolds et al. 1997; and Yoshikawa 1995).

A historical perspective on the evaluation of interventions is use-
ful in understanding the impact of early intervention programs. Initial
evidence in support of early childhood intervention programs comes
from the Consortium for Longitudinal Studies (Lazar et al. 1982). The
consortium investigated the effects of eleven programs designed for
low-income, minority infants and preschoolers in the 1960s and early
1970s, from early childhood to young adulthood. In these evaluations,
researchers looked at changes in children’s intelligence as an indication
of program success. For most of the programs, there were initial differ-
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ences in intelligence (as measured by intelligence quotient, or 1Q,
tests) between children who participated in the program and a control
group, which did not participate. However, this tapered off, and then
vanished altogether, by the time children were nine to nineteen years
old (Darlington et al. 1980). Still, program children in comparison to
control group children continued to perform better on mathematics
achievement tests from third to sixth grade, they had more positive at-
titudes toward educational achievement, and their mothers had higher
occupational aspirations for them (Darlington et al. 1980). Significant
findings in favor of program participants were also evident at thirteen
to twenty-three years of age (Royce, Lazar, and Darlington 1983). For
most programs, significantly more participants than nonparticipants
had met their school’s basic requirements for normal progression (that
is, they were never placed in special education classes or retained in
grade). The participants old enough to have completed high school
were more likely to have attained a high-school diploma and to hold
higher occupational aspirations than were nonparticipants. Children’s
positive attitudes toward educational achievement also positively pre-
dicted their future educational expectations and attainments and their
eventual employment status.

Steven Barnett (1995) reviewed the effects of several early child-
hood intervention programs serving low-income preschool children.
He concluded that “early childhood programs can produce large short-
term benefits for children on IQ and sizable long-term effects on
school achievement, grade retention, placement in special education,
and social adjustment” (25). Likewise, Arthur Reynolds and his col-
leagues (1997) examined reviews of a large number of evaluations
(published between 1983 and 1997) and found “very strong evidence
that most programs of relatively good quality have meaningful short-
term effects on cognitive ability, early school achievement, and social
adjustment” and “increasing evidence that interventions can produce
middle- to longer-run effects on school achievement, special education
placement, grade retention, disruptive behavior and delinquency, and
high school graduation” (6). Both Barnett and Reynolds and col-
leagues found that most of the studies provided support for both
short-term and long-term (that is, lasting for more than three years)
improvements, with effects ranging from medium to large in size, es-
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pecially in comparison to most social programs. Both reviews suggest
that the general program features that seem to make a difference for
achieving positive results are intensity, comprehensiveness, and quality
of implementation.

Evaluations of three individual programs—the High/Scope Perry
Preschool Program, the Carolina Abecedarian Project, and the Chicago
Child-Parent Centers—also provide convincing data on how children’s
early experiences can influence later development and on the impor-
tance of high-quality experiences for children.

In 1962, the High/Scope Perry Preschool Program enrolled 123
African-American three- to four-year-old children, all of whom scored
below 90 on the Stanford-Binet Intelligence Scale (indicating risk of
school failure) and came from low-income families (Schweinhart and
Weikart 1998; Weikart and Schweinhart 1997). Fifty-eight children
were randomly assigned to attend a high-quality, cognitively oriented
preschool program, and sixty-five children were assigned to a control
group that did not attend the program. The program lasted for two-
and-a-half hours a day, five days a week, for either one or two school
years. Teachers used the High/Scope Curriculum, the focus of which is
to give children opportunities to take the initiative—to help plan,
carry out, and review their own learning experiences—thereby en-
couraging autonomy and independence. It is important to note that,
in addition to the preschool experiences, teachers made weekly home
visits of up to ninety minutes to keep parents involved as partners in
their children’s education. To date, the program has been found to have
important positive outcomes that last well into adulthood (Schwein-
hart, Barnes, and Weikart 1993):

® Over time, children were found not only to perform
better in school but also to have more positive attitudes to-
ward school. As a group, children who participated in the
program had lower rates of grade retention and placement
in special education than children who did not participate
in the program and were more likely to have higher perfor-
mance on achievement measures, school grades, and stan-
dardized tests (Schweinhart and Weikart 1998).

® From ages four to seven, program children scored
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higher than control children on tests of intellectual perfor-
mance. Although this difference was not sustained over
time, by age fourteen, program children improved in school
achievement, general literacy, and attitudes toward school,
seven years after intellectual performance had faded out.

® By age nineteen, program children demonstrated
higher graduation rates and college attendance than did
control children (Schweinhart et al. 1985).

® At age twenty-seven, program participants showed
higher levels of income, higher rates of employment and
home ownership, were married longer, and had lower rates
of teenage pregnancy, arrests, and welfare utilization, in
comparison to those who did not attend the program
(Schweinhart et al. 1993).

The Carolina Abecedarian Preschool Program began in 1972 as
an attempt to ameliorate the effects of poverty on children’s cognitive
development. This program demonstrates how an intensive interven-
tion delivered from infancy can produce lasting social, cognitive, and
academic benefits. Using a prospective, randomized design, 111 infants
and their families (primarily African-American) were assigned to a
program group (57 children) or to a control group (54 children). Pro-
gram group children received five years of high-quality educational in-
tervention consisting of year-round, full-day educational child care
and/or preschool, five days a week. The program used low child-staff
ratios, had appropriately paid staff, and provided stable care. Nutri-
tional supplements and social support services were also provided to
the families. The control group received everything but the educa-
tional intervention. When the children reached school age, one-half of
the program group was randomly assigned to continue receiving the
intervention (eight years of preschool and school-age intervention),
while for the other half, the intervention ceased (five years of preschool
intervention). For the initial control group, one-half was assigned to
receive the school-age phase of the intervention (three years of school-
age intervention), whereas the other half continued without the inter-
vention. Program and control group children have been compared at
several points up to age five, and at ages eight, twelve, fifteen, and
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twenty-one years of age (Campbell and Ramey 1994, 1995; Ramey and
Campbell 1984, 1991; Ramey, Yeates, and Short 1984):

® By twenty-four months of age, and throughout the
preschool period, program children scored significantly
higher on cognitive development tests and were more re-
sponsive to and engaged with their surroundings (Ramey
and Campbell 1984; Ramey, Yeates, and Short 1984).

® At the end of the school-age phase, reading and math-
ematics scores were found to increase as the number of years
of intervention increased (Ramey and Campbell 1991).

m By age fifteen, preschool program children, when
compared to control children, demonstrated better acade-
mic performance, modestly higher IQ scores, higher levels
of retention in the appropriate grade for the child’s age,
and less need for social or remedial services (Campbell and
Ramey 1994, 1995).

® Recent evidence indicates that some effects have per-
sisted through age twenty-one (Campbell et al. 2002).
Young adults who had received the program continued to
score higher on cognitive, reading, and math tests (Camp-
bell et al. 2002).

® Program participants were also more likely to have at-
tended a four-year college and to delay parenthood than
were control children (Campbell et al. 2002).

Taken as a whole, these findings support the notion of imple-
menting educational interventions before children enter school, be-
cause it may be more effective, and even more cost-effective, than ini-
tiating them later.

The Child-Parent Centers (CPC) and Expansion Program was
initiated in 1967 for children in the Chicago public schools deemed
at risk for low academic achievement and school failure because of
poverty. It is the second oldest (after Head Start) federally funded
preschool program in the United States (Reynolds 2000). Operating
twenty-four centers in the Chicago public schools, the CPC offers cen-
ter-based, comprehensive educational and family support services for
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children aged three to nine, for up to six years of continuous interven-
tion. A main tenet is to encourage parents to participate in their child’s
preschool and primary grade education within the context of a stable
and enriching environment. Children participate for a half-day in
preschool, a full or half-day in kindergarten, and a full day in first and
second grade or first to third grade in elementary school.

The Chicago Longitudinal Study of the CPC has tracked more
than one thousand low-income children (primarily African-American)
born in 1980 who participated in the program at age three and gradu-
ated from kindergarten in 1986 (see Reynolds 1998, 2000). Children
have been followed to the end of high school and will be assessed again
at age twenty-two. A group of more than three hundred children who
participated in government-funded kindergarten programs in Chi-
cago in 1986 served as a comparison group.

® In grades four to six, preschool group children had sig-
nificantly better reading and math achievement test scores
than control children had.

® Through grade six, preschool participants’ parents were
more involved in their schooling than were parents of con-
trols.

m Lower rates of grade retention and special education
placement continued through sixth grade for the preschool
group.

® Children who attended the preschool program for
one or two years had higher cognitive school readiness at
school entry, were retained in grade less often, and had lower
rates of special education placement through age thirteen
compared to control children (Reynolds 2000).

® Children who participated in the program for five or
six years had lower rates of grade retention and placement
in special education than did children who participated for
two to three years.

® When children’s program participation extended into
second and third grade, they did better in school by the end
of sixth grade than did children who did not participate

after kindergarten. A similar pattern of findings emerged
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when the participants were fourteen to twenty years old
(Reynolds 2000).

m CPC participants had higher reading and math scores,
were less likely to be retained during elementary grades,
and were less likely to be placed in special education than
were the comparison group. Participation for at least four
years showed positive results for several outcomes, with five
or six years of participation linked to the best school perfor-
mance.

Beyond 1Q: Other Benefits of Early Childhood Interventions

The controversy over the influence of early environments on young
children’s development must be shifted from a preoccupation with
“boosting brainpower” and racking up IQ points to broader assess-
ments of children’s functioning. Some of the strongest and most unex-
pected changes have been demonstrated for both educational (for
example, grade retention and special education placement) and behav-
ioral (for example, arrests and welfare use) outcomes. Changes in these
kinds of areas indicate savings to society through reduced spending on
remedial education and decreases in crime-related and other social ser-
vice costs.

Despite these important findings, critics of the effectiveness of
early intervention programs dismiss benefits attained in areas other
than intellectual functioning (see Bruer 1999). For example, John
Bruer’s Myth of the First Three Years finds fault with the Abecedarian
program, arguing that changes in IQ scores have been interpreted as a
reflection of changes in early brain development even though the pro-
gram did not incorporate brain research. Overall, the Abecedarian
study is considered to be one of the most intensive interventions in
terms of duration and timing, producing some of the largest and most
lasting effects, especially compared to less intensive programs (Karweit
1994). The preoccupation with changing IQ and early brain develop-
ment should not be used to negate the clear benefits for children in a
variety of other domains as demonstrated by several early intervention
programs.

Recent evaluation studies show beneficial long-term outcomes
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beyond IQ scores in areas such as social behavior, self-sufficiency, fam-
ily functioning, and maternal outcomes. Hirokazu Yoshikawa (1995)
reviewed the effects of forty early education and family support pro-
grams on risk factors found to be associated with chronic delinquency
(for example, early cognitive ability, early parenting factors, and life-
course variables). Based on findings from four programs that directly
measured antisocial behavior and delinquency, programs demonstrat-
ing long-term effects addressed multiple risk factors relevant to both
children and their parents. Essentially, it was the combination of early
childhood education and family support services that made a difference
for children in terms of preventing early onset, chronic delinquency.

A report by the Fight Crime: Invest in Kids organization empha-
sizes several links between educational preschool or child care pro-
grams and reduced rates of later violence and crime (Newman et al.
2000). As previously discussed, the High/Scope Perry Preschool Pro-
gram was developed primarily as a means to improve school-related
outcomes, yet improvements were found for children’s later delin-
quency, arrest rates, €COnomic productivity, and commitment to mar-
riage. Children who attended the program compared to those who did
not attend were only one-fifth as likely to become chronic offenders
(that is, 7 percent program group versus 35 percent control group with
five or more arrests) by age twenty-seven (Schweinhart et al. 1993). In
addition, a benefit-cost analysis revealed that for every dollar invested
in the program, a $7.16 reduction in costs to the public (for example,
welfare, schooling, crime, loss of tax revenues) was realized (Schwein-
hart et al. 1993). Similarly, Reynolds (2000) reported that CPC pre-
school participation was associated with lower rates of official juvenile
arrests by age eighteen in comparison to controls. A benefit-cost analy-
sis of the CPC preschool program demonstrated that for every dollar
invested, society gained $4.71 in terms of reduced remedial education
and justice system costs and increased earnings and tax revenues (Reyn-
olds 2000).

The Syracuse University Family Development Program provided
families with high-quality educational child care, weekly parenting-
education home visits, and other services starting prenatally and last-
ing into the child’s early school years. Among children who did not re-
ceive the program’s services, nearly 20 percent had already been charged
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with offenses between the ages of thirteen and sixteen, and nearly 10
percent were deemed chronic offenders. Only 1.5 percent of program
participants had records for delinquent activities by their early to mid-
teens (Lally, Mangione, and Honig 1988).

David Olds and his colleagues (1998) conducted a randomized
controlled trial of a nurse home-visitation program, also discussed in
Chapter s, and found evidence for long-term effects on children’s crim-
inal and antisocial behavior. Fifteen years after the program, adoles-
cents whose mothers were most at risk (that is, unmarried and eco-
nomically disadvantaged) and received nurse visits during pregnancy
and the postnatal period reported fewer arrests, fewer convictions and
violations of probation, fewer cigarettes smoked per day, and fewer
days of alcohol consumption in the last six months than did their con-
trol group counterparts.

IQ Is Only One Measure of Intelligence

In early studies of early childhood interventions, the most commonly
used outcome measure was the magnitude of change in IQ score to
mark a program’s effectiveness. Early interventions were thought to
improve intellectual functioning, which would subsequently increase
children’s chances for academic and economic success. Based on the
converging evidence reviewed above, enhanced IQ scores appear to be
associated with participation in the short-term; in most cases, however,
these gains fade over the long-term (with the exception of the Abece-
darian program, see Campbell et al. 2001, 2002).

It is expectable that changes in IQ test scores associated with pro-
gram participation tend to fade over time. Herman Spitz (1986) noted
the difficulty of effecting true increases in IQ), largely because IQQ mea-
surements tend to be highly stable and thus difficult to change (Zigler
1988). Furthermore, many have argued that IQ test scores play a small
role in explaining why some children succeed in school and others do
not. In fact, studies have shown that IQ and school achievement are
correlated at about .50, which means that intelligence can account for
only part of the total variability in achievement (McCall 1977; Zigler
1970a).

Indeed, a number of researchers contend that intelligence tests
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do not capture all aspects of intellectual functioning or all mental abil-
ities (Salovey and Mayer 1989 —90; Sternberg 1999; Zigler and Butter-
field 1968). Consider the student from a low-income family who may
not be motivated to do well on a test or who may not want to take the
test in the first place: Zigler and Butterfield (1968) demonstrated that a
low 1Q score did not necessarily indicate that child’s low intelligence
but rather the child’s lack of interest and motivation to do well on the
test. Zigler and Butterfield (1968) posited that performance on an in-
telligence test is best conceptualized by three separate factors: normal
cognitive processes; achievement and experience-based knowledge;
and motivation and emotion.

Given this conception, a primary aim of early intervention is
therefore to help children develop and maintain social competence, of
which intelligence is just one aspect. Social competence reflects four
interrelated components of the individual as a whole, developing within
his or her various contexts: physical and mental health and nutrition;
cognitive ability; achievement in school subject matter; and social and
psychological development (Zigler and Trickett 1978).

The stated goal of Head Start, for example, shifted from an ear-
lier emphasis on changing children’s intellectual abilities to enhancing
children’s social competence (Raver and Zigler 1997; Zigler and Styfco
1997). The achievement of good health for children has always been
emphasized in Head Start programs through dental checkups, nu-
tritious meals, and immunizations (Zigler, Piotrkowski, and Collins
1994). Another essential component of Head Start has been to en-
courage parental involvement in their child’s Head Start center (for
example, from policy decision-making to volunteering in the class-
room) in acknowledgment of the critical role that parents play in their
children’s development (see Head Start Program Performance Mea-
sures: Second Progress Report [U.S. Department of Health and Human
Services 1998] for an overview of the quality and effectiveness of Head
Start).

Child Care

As we have noted earlier, early intervention program focus on children
who, owing to their socioeconomic or other circumstances, are at risk
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for educational failure. However, an increasing number of preschool
children are not in early intervention programs but in child care pro-
grams, the quality of which has a significant influence on their devel-
opment. Our concern is that whereas child care is needed as a service
and support for working parents, it is also an environment where chil-
dren are spending many of their waking hours. It is therefore an envi-
ronment at which we need to take a close look.

A fairly dismal picture emerged when the National Council of
Jewish Women released its report Windows on Day Care, describing the
inadequacies of child care in the United States (Keyserling 1972).
Nearly three decades later, a 1999 follow-up report called Opening a
New Window on Child Care indicated that little progress had been
made. For example, the number of women with children under age six
and who were employed outside the home doubled from 1972 to 1999,
and the lack of federal standards in 1972 still persisted. These findings
are especially relevant at a time when the number of children in child
care is higher than ever and there is unprecedented national concern
over the readiness of young children for school (National Center for
Education Statistics 1996; National Education Goals Panel 1997). De-
spite this concern, the United States remains in the throes of a child
care crisis that stems largely from a lack of high-quality, developmen-
tally appropriate, affordable, and accessible supplemental child care.

In part, the child care crisis exists because the demand for high-
quality child care has outpaced the supply, particularly given the
changes in labor force demographics. Over the past decades the me-
dian family income level, adjusted for inflation, has dropped. This eco-
nomic reality has brought many more women into the out-of-home
workforce. An estimated 75 percent of mothers of school-age children
and 60 percent of mothers of preschool-age children worked outside
the home in 1997 (U.S. Bureau of the Census 1997). By 1998, 55 per-
cent of mothers with infants aged one year and under were working;
for mothers with a college education, this figure increased to 68 per-
cent (Children’s Defense Fund [CDF] 1998).

Despite the high need, it can be even harder to find accessible, af-
fordable, flexible, and high-quality infant care because optimal care for
babies differs from care for older children. For example, infants fare
better when cared for by the same person or a few people most of the
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time, yet high rates of staff turnover predominate in the field of child
care. Some parents may desire only part-time care for their infants, but
many programs do not offer such flexibility.

The Personal Responsibility and Work Opportunity Reconcili-
ation Act of 1996 also introduced new difficulties for working-class
parents. Families receiving Temporary Assistance to Needy Families
(TANF), many of them headed by single parents, face federally im-
posed work requirements. In order to work, however, parents must se-

cure affordable, reliable, high-quality child care.

The Challenges of Child Care

The widely held view of child care as an individual family issue to be
addressed by parents presents a major barrier toward improving the
quality of child care in this country. There is little corporate support to
help parents balance work and family. Whereas some corporations al-
low employees flexible schedules for child-rearing responsibilities,
most do not (Friedman 1987). Although the federal government has
taken some steps, such as with the passage of the Family Support Act
and the Child Care and Development Block Grant to provide families
in-need with financial assistance for child care (Finn-Stevenson and
Zigler 1999; Zigler and Lang 1991), these and other pieces of legislation
are not enough to meet families’ needs. For instance, the Child and
Dependent Care Tax Credit allows for a portion of a family’s child care
costs to be credited against taxes (for example, seven hundred dollars
for one child and fourteen hundred dollars for two children), but this
is nonrefundable and tends to benefit the affluent. The passage of the
Family and Medical Leave Act in 1993 was revolutionary in that it was
the first nondisability-based parental leave law in U.S. history (Frank
and Zigler 1996). The FMLA provides individuals with twelve weeks
of unpaid leave to care for a newborn, newly adopted, or seriously ill
child, but this does not include employees at companies with fewer
than fifty workers, who work part-time, or who have worked for less
than a year, representing as much as 40 percent of the workforce (Wisen-
sale 2000).

Another challenge is the lack of infrastructure for child care. No
unified federal system of child care standards and regulations governs



Early Intervention and Child Care 8l

and guides the operation of child care facilities, so we are left with an
unregulated hodge-podge of various types. In addition, since there is
no federal leadership on the issue, each state (including the District of
Columbia) has its own standards and regulations, leaving child care
open to extreme variation both between and within states. Not all
states even have regulations, and in those that do, enforcement is often
poor (Phillips and Zigler 1987).

Attempts to regulate child care at the federal level have been
made since 1941, when the Office of Education recommended specific
staff-child ratios. In 1968, the first Federal Interagency Day Care Re-
quirements (FIDCR) were proposed and revised in 1972 and 1980
(FIDCR 1968, 1972, 1980). The 1980 version recommended standards
for health, safety, staff training, social services, and staff-child ratios
(for example, 1:3 for infant care and 1:4 for toddlers). Another set of
standards for center-based programs was developed in 1984 by the Na-
tional Association for the Education of Young Children (NAEYC), a
professional organization of early childhood educators and others ded-
icated to improving the quality of early childhood programs. Criteria
for accreditation of child-care centers was provided, with the goal of
improving the quality of life for young children (Hayes, Palmer, and
Zaslow 1990). In the absence of a regulated system with adequate stan-
dards, such attributes as costs, staff-child ratios, caregiver training, and
access to care are variables that affect quality, resulting in child care
arrangements that run the gamut from stellar to deplorable (see box,
“Child Care in the News: Just How Bad Is It?”).

Kathryn Young and Edward Zigler (1986) reviewed the status of
infant and toddler day-care regulations for all fifty states in terms of
staff-child ratios and group sizes, staff qualifications and training, and
whether there was a call for developmentally appropriate care. Not a
single state met the FIDCR for staff-child ratios and group sizes. Only
eight states required caregivers to have training in child care and devel-
opment. In a follow-up study, Young, Katherine Marsland, and Zigler
(1997) found that only seventeen states had regulations rated as “mini-
mally acceptable,” but thirty-seven states were rated as “poor” or “very
poor.” Almost all states received “poor” or “very poor” ratings for care-
giver education, training, and in-service programs. The FIDCR have
never been enforced, largely due to conflict between proponents of
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Child Care in the News: Just How Bad Is It?

B “Baby Jessica” became the nation’s top story in
October 1987 when she was discovered trapped in a
twenty-two-foot hole in Midland, Texas. It was fifty-eight
hours before she was rescued. Few people realize, how-
ever, that the incident occurred in the backyard of a fam-
ily day care center.

B As an example of the range of quality in child care
options available to parents, during the 1995—1996 sea-
son of PrimeTime Live, Diane Sawyer conducted an inves-
tigation of home child care. She reported often finding
poor-quality child care, too many children, and little su-
pervision. In the week that followed her initial broadcast
about home child care, Sawyer next reported on a stellar
child care facility, located in none other than the U.S.Sen-
ate Office Building.

B [n November 1996, Sunil and Deborah Eappen of
Newton, Massachusetts, hired nineteen-year-old Louise
Woodward, an English au pair, to care for their two chil-
dren.On 4 February 1997, Woodward called the police to
report that the Eappens’ eight-month-old son, Matthew,
was having difficulty breathing. Four days later, Matthew
died in the hospital of complications resulting from a frac-
tured skull. WWoodward was accused of first-degree mur-
der for allegedly shaking Matthew to death when she be-
came impatient with his crying. On 30 October 1997 at
Middlesex Superior Court in Cambridge, Massachusetts,
a jury convicted Woodward of second-degree murder in
Matthew’s death. Judge Hiller Zobel reduced this verdict
to manslaughter on 7 November and sentenced Wood-
ward to 279 days in prison. By 16 June 1998, Louise

Woodward was allowed to return home to England after
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the Supreme Judicial Court of Massachusetts upheld Judge
Zobel’s sentence.

B |[n Memphis, Tennessee, on a hundred-degree day in
July 1999, a twenty-two-month-old girl was left in a day
care van for hours until she died from heat exposure.On
the same day, a two-year-old boy suffered the same fate in
another van from a different day care center. Over the
past years, several children statewide have been left at
centers, wandered away, or been passengers in vehicles
with intoxicated drivers.

B |n 2000, a three-month-old infant was killed in a
child care center in Dubuque, lowa. The stated cause of
death was the provider’s having fallen on the child while
the child was seated in a car seat on the floor.The pro-
vider was never subjected to drug or alcohol tests.

low-cost care and advocates of high-quality care (Phillips and Zigler
1987). Consider what this means to parents: even if a center is licensed
by the state, they have no assurance that their child is in a safe setting.

Conditions are even worse regarding family child care. In a na-
tional study of family day care homes in Texas, North Carolina, and
California, only 12 percent of providers who were regulated by their
state, 3 percent of providers who were unregulated, and 1 percent of rel-
ative caregivers who were unregulated were judged to have homes of
“good” quality (Galinsky et al. 1994). Over half of the total family day
care homes were unregulated, and of those homes, 81 percent were ille-
gally regulated because they cared for more children than was legal.
This is especially worrisome because family day care homes tend to
serve families with very young children.

Another issue involving quality is whether child care is develop-
mentally oriented. James Gallagher, Robin Rooney, and Susan Camp-
bell (1999) analyzed the child care regulations pertaining to structure,
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operations, personnel, and context of the four states involved in an-
other national study called the Cost, Quality, and Child Outcomes
(CQCO) Study (1995). Across every domain, these states were found
to set higher standards for protecting children than for enhancing their
development. Context (the facility and surrounding community) and
personnel (staff qualifications) were rated the lowest, indicative of un-
acceptable standards for these domains of child care. The results of
these and other studies of child care quality are frustrating, given that
our society knows how to provide quality care for children of any age
(for example, many good centers exist that are NAEYC-accredited
based on FIDCR standards).

As an example of how better regulation can affect the health and
well-being of children, consider the following. In 1996, the American
Academy of Pediatrics published a recommendation that all healthy
infants be placed in the supine position (on their backs) for sleep be-
cause placement in the prone or side positions was found to be associ-
ated with sudden infant death syndrome (SIDS). A review of SIDS
cases revealed that of 1,900 examined, 20 percent had occurred in child
care settings (Moon, Patel, and Shaefer 2000). About 12 percent of the
SIDS deaths occurred in family day care homes, whereas only 3 percent
happened in center-based care. The researchers attribute this finding
in part to infants being placed in sleeping positions to which they were
unaccustomed. They encourage parents to discuss infants’ sleeping po-
sitions with any caretakers and to educate child care providers further
about the importance of supine sleep for infants. This problem might
have been a smaller one if family day care providers were better regu-
lated: because they may not be licensed and are less regulated, they are
unlikely to receive systematically important information such as these
American Academy of Pediatrics recommendations.

The lack of standards and regulations guarantees a vast range of
child care costs, staffing requirements, reliability, and accessibility.
Costs of child care vary widely across geographical regions, types of
care, and age groups, and at times can be prohibitively high. Yearly
rates for preschool child care average from four to eight thousand dol-
lars. High-quality infant day care can cost as much as ten thousand
dollars or more per year.

Child care is expensive for parents of all social strata, but costs
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weigh more heavily on low- than on middle- or upper-income fami-
lies. Low-income two-parent families spend almost a quarter of their
annual earnings and low-income single mothers can spend up to half
of their earnings on child care (Zigler and Hall 2000). Full-day child
care for two children can easily cost a family twelve thousand dollars a
year, well beyond the annual incomes of parents working full-time at
minimum wage jobs (CDF 1998). In almost all states, such expendi-
tures reach the cost of a year’s tuition at a public university (CDF 1998).

A number of staffing issues are problematic as well. Centers are
often understaffed, leaving too many children supervised by too few
caretakers. According to the National Child Care Staffing Study (White-
book, Howes, and Phillips 1998), 27 percent of child care teachers left
their jobs in 1997. That there is a shortage in providers and high staff
turnover is not surprising. Annual earnings for child-care providers
typically fall below the poverty level, and benefits are rarely offered. In
the study, child care teachers were found to make on average about
seven dollars an hour and to earn between thirteen thousand and nine-
teen thousand dollars annually; less than one-fourth of providers of-
fered paid health care coverage for their employees (Whitebook, Howes,
and Phillips 1998).

Because state standards set only a basic minimum, poor-quality
child care is almost guaranteed. Establishing standards and regulations
and enforcing them stringently would lead to more manageable costs
for families, more qualified and better compensated staff, greater ac-
cessibility, and care that enhances children’s development. The prob-
lem is, however, that better regulations and standards as well as higher
pay for caregivers would incur greater costs. Because parents bear the
brunt of child care costs, they do not push for higher caregiver wages
and improved standards and regulations. To procure change in quality,
child care costs must be subsidized by the government at all levels, such
as is done for education.

High-Quality Child Care and Children’s Development

In spite of controversy over the extent to which child care affects chil-
dren’s development (see Scarr 1997), most experts agree that the most

critical dimension is the quality of care (CQCO Study 1995; Galinsky
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et al. 1994; Howes, Phillips, and Whitebook 1992; Phillips 1987). Na-
tional studies on child care quality indicate that the average child care
experience is barely adequate; it does not appear to harm the child, but
neither does it demonstrably promote growth and learning. Good-
quality care is associated with school readiness and better social skills
that persist into the school years (NICHD 1998). Poor-quality care is
generally associated with negative behavior patterns that can persist
into the early school years and beyond (Hayes, Palmer, and Zaslow
1990; NICHD 1998). Specific regulatory aspects of child care such as
standards for caregiver qualifications (for instance, education and spe-
cialized training) have been linked to the delivery of more sensitive and
appropriate caregiving (Whitebook, Howes, and Phillips 1998) and to
improvements in children’s cognitive development (NICHD 1998) and
cooperative behavior (Deater-Deckard, Pinkerton, and Scarr 1996).

In the national Cost, Quality, and Child Outcomes Study (1995),
the quality of 401 child care centers randomly selected from California,
Colorado, Connecticut, and North Carolina was assessed. Although
14 percent of the centers were found to be of high quality, most pro-
vided child care of poor to mediocre quality, indicating that children’s
health and safety needs were not met some of the time, warmth or sup-
port from adults was not observed, and few learning experiences were
provided (CQCO Study 1995). Almost half of the infant and toddler
rooms were of poor quality, and 40 percent were found to actually en-
danger children’s health and safety. Only one of out twelve infant and
toddler rooms provided developmentally appropriate care. Infants in
poor-quality settings are subjected to more opportunities for illness
when conditions are not sanitary, miss out on important chances for
learning, and lose out on supportive and warm interchanges with
adults. In Galinsky and colleagues’ (1994) study of family day care,
over one-third of the settings were found to be inadequate, with qual-
ity poor enough to harm children’s development. Only 9 percent of the
homes were rated as being of good quality (enhancing children’s
growth and development). Moreover, low-income and minority chil-
dren in family day care were more likely to be in lower-quality settings
than were other children. Overall, safety may be viewed as the bare
minimum, but the threshold for good quality must be set higher to en-
sure that children benefit from their experiences in care.
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In 1991, the NICHD began a study of the effects of child care on
children. Selecting ten sites, the study followed 1,364 children in child
care settings for the first seven years of life. The study found that
higher-quality child care was associated with better scores on measures
of cognitive and language development; greater school readiness; bet-
ter mother-child relationships; lower likelihood of insecure attach-
ments for infants whose mothers were low in sensitivity to their chil-
dren; and less incidence of behavior problems (NICHD 1997, 1998).
Lower-quality care was linked with children having more behavior prob-
lems and less harmonious relationships with their mothers (NICHD
1997, 1998). These findings document that child care quality interacts
with both the quality of the mother-child relationship and family char-
acteristics at an individual level.

The CQCO Study (1995) also found that, regardless of children’s
gender and ethnicity and mothers” educational level, children in high-
quality centers demonstrated better receptive language ability and pre-
mathematics skills than did children who attended poor-quality cen-
ters. Children who attended high-quality centers also showed more
advanced social skills, and positive self-perceptions and attitudes to-
ward their child care.

Four years later, the children in the CQCO Study were assessed
at the end of second grade (Peisner-Feinberg et al. 1999). From preschool
into elementary school, children who attended child care with higher-
quality classroom practices demonstrated better math and language
abilities. When children had closer teacher-child relationships in child
care, they had better classroom social and thinking skills, language
ability, and math skills from preschool through second grade. Even
stronger effects were found for children whose mothers had less educa-
tion; better-quality child care practices were related to better math
skills and fewer behavior problems through second grade among these
children. In the second grade, children who attended higher-quality
child care had better cognitive and social skills and peer relationships.

The need for high-quality child care does not end when children
begin school. Concern over the child care arrangements available for
school-age children has increased recently, particularly in light of the
high numbers of children left to care for themselves after school (some-
times called latchkey children and children in self-care). One study
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found that an estimated four million six- to twelve-year-old children
have employed mothers and that one in five of these children is left
without adult supervision after school regularly, or in self-care (that is,
an arrangement where a child regularly spends time caring for them-
selves or taking care of a sibling younger than thirteen during the
school year; Capizzano, Tout, and Adams 2000). The rates of self-care
were highest among ten- to twelve-year-old children, and particularly
children from higher-income and white families, with mothers who
work traditional hours. A study of suburban children left unsupervised
after school (for example, allowed to “hang out”) found that they were
more susceptible to negative peer pressure and had more difficulties
with school achievement, behavior problems, and experimentation
with alcohol than did children who went home after school (Goyette-
Ewing, in press; Steinberg 1986). Richardson and colleagues (1989)
found that eighth-grade students who cared for themselves eleven or
more hours per week were at twice the risk for substance abuse than
children who did not care for themselves, regardless of socioeconomic
status, extracurricular activities, sources of social influences, and stress.

Other research has examined the role of after-school program
participation. Jill Posner and Deborah Vandell (1994) found that ur-
ban children who attended after-school programs demonstrated better
academic achievement and social adjustment than children in other
forms of after-school care. Children who spent time in unorganized
neighborhood activities had worse adjustment and work habits. In a
review of several studies linking after-school program participation
and self-care on children’s adjustment in elementary school, Deborah
Vandell and Lee Shumow (1999) found benefits for many children,
particularly in light of the risks associated with self-care. For instance,
benefits were strongest for low-income children, children in urban or
high-crime neighborhoods, younger children, and boys. Positive ef-
fects also depended on program features such as the emotional climate
and opportunities for children to make choices. These kinds of fea-
tures may be related to structural factors such as staff qualifications or
child-staff ratios. It is important, of course, to consider the reasons be-
hind families’ reliance on self-care arrangements and to view these
arrangements along a continuum. Some parents do stay in contact and
have rules with their children during the after-school hours, and some
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children blossom with the increased responsibility that is associated
with self-care (Belle 1997; Hofferth et al. 1991).

We believe that child care needs to be looked at in a different
light. Overall, child care should be considered as more than just custo-
dial care for children while their parents work. It is an environment
where children spend much of their time. For example, in 1990, chil-
dren under five with employed mothers were in child care an average of
thirty-five to forty hours per week (Hofferth et al. 1991), illustrating an
opportunity for society to make good use of the time to facilitate opti-
mal development. Similarly, for older children, there is an increased
risk for problems associated with unsupervised and unstructured time
after school. For instance, among adolescents, the peak time for vio-
lence, crime, and sexual activity is after school between the hours of
3 and 6 p.M. when they are often unsupervised by an adult (Besharov
1999). These findings highlight the importance of using high-quality
after-school programs as a means for reducing such major social prob-
lems as adolescent drug use and juvenile delinquency.

It is also important to use language about child care with care.
For many people, the phrase “child care” brings to mind a safe, conve-
nient, and affordable place for children to stay while their mothers are
at work. Conceptually, however, child care and education go hand in
hand. The term “educare,” coined by Bettye Caldwell of the University
of Arkansas, reflects this view. Likewise, the Benton Foundation (1998)
has suggested that child care be reframed as “early education,” where
the goal is to focus on the needs of the child. Many advocates and re-
searchers have adopted the term “early care and education,” which en-
compasses both preschool education, and may include part-day pro-
grams as well as all-day, year-round child care. The term also conveys
the notion that the time children spend in any form of care, at any age,
should be capitalized on to provide appropriate educational and social
experiences.

Policy Efforts
The Link Between Early Intervention and Child Care

Early intervention and child care are linked by a shared potential: to
ensure that young children have appropriate experiences that enable
them to enter school ready to learn and able to benefit from academic
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instruction. School readiness is, in fact, the first of eight goals in the
Goals 2000 Plan (Goals 2000: Educate America Act 1994). By law, it is
now the stated goal of Head Start (Zigler 1998), which is particularly
salient, given reports from kindergarten teachers who estimate that
one in three children enters the classroom unprepared to meet the
challenges of school (Carnegie Corporation 1996). Prominent educa-
tor Ernest Boyer (1991) likewise reported that 35 percent of children are
not ready for school owing to five years of poor child care and a lack of
preschool. Close to 60 percent of children in inner cities are not ready
for school, which is especially important because preschool attendance
is tied to parental income (Boyer 1991). There is essentially no differ-
ence between good-quality child care and good-quality preschool pro-
grams and interventions except for the length of the day.

Caution must be taken so that the concept of school readiness is
not entangled with past preoccupations with boosting brainpower or
increasing 1Q points. The term “school readiness” refers to a broad
range of abilities that children need to develop for increased chances of
success throughout school and life (Kagan and Neuman 1997; Peth-
Pierce 2000), including physical health and motor development, social
and emotional development, approaches toward learning, language
usage, and cognition and general knowledge (Kagan, Moore, and Bre-
dekamp 1995).

Comparable to social competence, as discussed earlier, school
readiness reflects that a child is effective in dealing with his or her envi-
ronment and able to meet age-appropriate social expectancies (Zigler
1998). Children who are not healthy, who cannot deal with their envi-
ronments competently, and/or who do not demonstrate abilities that
are reasonably expected of their age group are not ready for school.

Current Policy Recommendations and Initiatives

We now accept the premise that during the first few years of life, the
brain lays down basic patterns required for language, reasoning, emo-
tional, and social skills (Nelson 2000). These patterns provide a foun-
dation that can make later learning and development easier or harder.
Although the research on early brain development has been misrepre-
sented and misused at times, as we have discussed in previous chapters,
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it has been an effective means for focusing the nation’s attention on the
fact that early education and care affect children’s cognitive, emo-
tional, and social development (Carnegie Corporation 1994; Shore
1997). This interest has been critical to the generation and expansion of
greatly needed programming and policies for very young children (for
example, the initiation of Early Head Start and the Early Learning Op-
portunities Act), particularly in the context of school readiness.

A driving force behind the policy interest was the Carnegie Cor-
poration report Starting Points (1994). Among the four main goals it
delineated for meeting the needs of infants and toddlers was the push
for high-quality child care. To reach that goal, the report suggested a
number of strategies, including: adopting family-friendly workplace
policies, channeling federal funds into child care to ensure quality and
affordability, providing greater incentives to states to adopt and moni-
tor child care standards of quality, and improving salary and benefits of
child care providers. Since Starting Points, new initiatives emerged
across the nation and many efforts already in place were expanded to
include families with younger children. New programs to help families
from the prenatal period to age three have been secured as a result of
this interest in and advocacy for the early years. Other efforts have em-
phasized the need to officially begin school at age three. Still, some ar-
gue that age three is not early enough and that our efforts must en-
compass the years from birth to eight (Reynolds et al. 1997; Zigler and
Styfco 1993).

For the most part, the policy interest lies in school readiness and
child care. For example, in 1999, several senators from both parties
cosponsored a two-billion-dollar proposal to establish the Early Learn-
ing Trust Fund Act. This unique early childhood proposal would pro-
vide states with flexible matching funds to support the expansion of
both prekindergarten programs and the Early Head Start and Head
Start programs to full-day, full-year programs. In addition, funds
would be allocated to support high-quality child care and programs for
all children. These funds would also assist states’ efforts to increase staff
compensation and professional development for those who provide
education and comprehensive support services to children.

Some advocates have argued that early childhood education is
the best investment government can make. For example, James Heck-
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man (2000), Nobel laureate in economics in 2000, contends that
learning is made easier by teaching critical skills, such as social skills, to
children early on. William Gale and Isabel Sawhill (1999) of the Brook-
ings Institution suggest that federal budget surpluses should be in-
vested, not in government debt or in tax cuts, but in educating our fu-
ture workforce. The greatest return on such a surplus would come
from investments in children’s early education and care in the form of
more productive and self-sufficient adults who are better trained to use
society’s latest technologies. Sawhill (1999) suggests that if we invest in
children’s early education and care, then we can increase the chances
that children will be more ready for school, do better in school, and as
a result become more productive citizens. Similarly, a report prepared
by an expert panel convened by the anticrime group Fight Crime: In-
vest in Kids indicated that nine out of ten police chiefs believed that
crime could be greatly reduced if educational child care programs and
after-school programs were expanded (Newman et al. 2000). These
police chiefs also declared that if investments in child care programs
are not increased now, then expenditures toward crime and welfare sys-
tems will be even greater in the future.

The United States lags behind Denmark, France, and Italy, where
the education and care of young children is publicly subsidized as chil-
dren begin school at age three and the child’s day during these early
years lasts as long as a parent’s work day (U.S. General Accounting Of-
fice 1995). The federal government supports three major initiatives in
child care and early education: Head Start, the Child Care and Devel-
opment Block Grant, and the Child and Dependent Care Tax Credit.
Those programs are an excellent start, but what remains lacking is a
strong educational component that focuses on school readiness and
meets the needs of all eligible children. To address some of these issues,
federal policies for universal preschool or prekindergarten programs
have been proposed. In his bid for the presidency former Vice Presi-
dent Gore included a proposal to spend fifty billion dollars on making
preschool available to every four-year-old in the country and to im-
prove the quality of preschool programs. The overarching goal of
Gore’s plan was to promote school readiness by providing all children
with early education and to help meet the child care needs of working
families.
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Forty-two states currently offer free or subsidized preschool pro-
grams for children who have not entered kindergarten (Blank et al.
1999). Many of these programs target children in poverty, but some
states are making preschool available to all children. For example,
Georgia created the Georgia Voluntary Pre-kindergarten Program in
1993, where all four-year-olds are eligible to participate in this free,
statewide program geared toward ensuring school readiness. Children
considered at risk receive additional free services, such as before- and
after-school care and meals. More than sixty thousand children at-
tended one of sixteen hundred sites in 1998, serving about 70 percent
of the state’s four-year-olds. Funding for the program comes for a state
lottery system, which pays about $3,600 per child. In 1997, New York
enacted legislation to provide free early childhood education to every
four-year-old in the state. Almost $500 million was allocated, repre-
senting the largest investment New York has made in early education
in many years. Connecticut enacted the Connecticut School Readi-
ness bill with the long-term mission of readying all children for school
by supporting child care and preschool programs for three- and four-
year-olds. Building on the Starting Points report, California’s Children
and Families First Act of 1998 was proposed to implement a compre-
hensive, collaborative, and integrated system of information and ser-
vices (such as health care and parent education) to promote and sup-
port child development from the prenatal period to age five.

Policy interest in after-school programs was also generated. For
example, there is federal support for the 21st Century Community
Learning Centers program to keep children safe, help them learn, and
enhance their critical skills during the after-school hours and during
the summer. Access to homework centers and tutors, and recreational
and nutritional opportunities are also provided. In 1999, Congress ap-
propriated $200 million for after-school programs, up from $40 mil-
lion in 1998 (U.S. Department of Education 1999).

Every public elementary school in Hawaii now offers the A+
Program, which was established in 1990 to provide families with high-
quality, affordable school-age child care (U.S. Department of Educa-
tion, State of Hawaii 2000). During the 1999 —2000 school year, more
than twenty thousand students in kindergarten through sixth grade
were served in a given month. The A+ Program is the nation’s first
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statewide after-school care program and is directed at serving latchkey
children whose parents cannot afford private after-school programs.
Child care is provided until 5:30 p.m. during the school year. Children
received homework assistance, enrichment activities, and supervised
recreational activities with a focus on child-oriented development and
an emphasis on community coordination and cooperation.

A New Generation of Model Programs:
The Prenatal Period to Adolescence

Head Start historically has been available primarily to four-year-olds.
Early Head Start (EHS) was initiated in 1995 to extend the model to in-
clude younger children, newborns to children age three. Early Head
Start provides high-quality services to pregnant women and infants
and toddlers in home-based, center-based, and mixed settings. The
program operates under the same framework as Head Start, with an
emphasis on parental involvement and service provision. At present,
635 EHS programs serve forty-five thousand low-income children and
their families (U.S. Department of Health and Human Services 2000).
Current funding, however, allows EHS to serve only about 5o percent
of eligible infants and toddlers, leaving the needs of many impover-
ished children unmet.

Another promising program for promoting children’s optimal
development is the School of the 21st Century (21C). This program
supports children’s need for good health, a supportive family life, and
high-quality child care from birth through age twelve via school-based
and school-linked family support programs (Finn-Stevenson and Zigler
1999). Schools implementing the program are open from as early as 6
A.M. and stay open until 6 .M. year-round, providing not only the reg-
ular school academic program but also all-day, year-round child care
for preschool children ages three to five, similar to what is available to
families in France and Italy. These schools also offer before- and after-
school care and vacation care to children ages five to twelve. Some of
the schools also provide programs for older children. Additional sup-
port services such as information and referrals, home visitation for
families with children from birth to age three, and health and nutrition
are also included in 21C. Hence 21C is noted for its comprehensive ap-
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proach and the continuity of care and support from the birth of the
child through age twelve and beyond. Equally important, 21C is a uni-
versal programs; it is available to all children and families who want to
participate.

The growth of 21C schools has been phenomenal, with schools
implemented in more than thirteen hundred communities across
twenty states. A national evaluation indicates that 21C schools provide
good-quality child care services (Henrich et al. 2002) and that 21C is
successfully providing an infrastructure for the four interrelated social
systems that largely affect children’s development: family, school,
health care services, and child care environments. With its “whole
child” philosophy, the 21C program reinforces the message that the
first three years of life are just as important as the years that follow.

There is clearly no one magic period in a child’s life. Each stage of
development progresses naturally from the preceding period. Given
this fact, our efforts should not be focused on providing societal sup-
ports at just one stage, as if intervening then absolves us from the need
to be concerned with other ages. The task at hand is not to find the
right age at which to intervene but to find the right intervention for
each age to promote optimal development.
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Fs *TrﬁﬁToday, in the early years of the twenty-first cen-
tury, the lives of American citizens are cushioned by a fairly strong na-
tional economy, a thriving health care system reflecting rapid advances
in the treatment and prevention of disease, and an education system in
which a greater proportion of people than ever before in our nation’s
history are literate, have completed high school, and have had the op-
portunity to participate in some form of postsecondary education.
And yet, in spite of these many advantages, far too many families still
suffer the effects of poverty and the lack of important support services.

Children, of course, are among the most vulnerable of our citi-
zens. Over thirteen million young children live in poverty in the United
States, almost five million of them under the age of six (Children’s De-
fense Fund 1998; National Center for Children in Poverty 2000). Not
all of their parents are unemployed: one-fifth of children living below
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the poverty line have at least one parent who is employed full-time
(Wertheimer 1999). Parents forced off welfare by the newly stringent
eligibility requirements often encounter such obstacles as limited em-
ployment opportunities, lack of health care benefits, poor access to
child care, and transportation problems. The family may also face other
problems, including chronic illness or disability, adolescent parents,
maternal depression, inadequate housing, and a history of poor par-
enting, which put children at heightened risk for child abuse, school
failure, antisocial behavior, physical and mental health problems, and
other developmental difficulties.

As psychologists, health care providers, and early education spe-
cialists have grown in their understanding of these problems, a number
of different family support programs have been developed to address
them, some more effective than others. Although many have improved
life for families in need, others have been hastily conceived and imple-
mented too quickly or don’t succeed because they convey attitudes and
pursue practices that are patronizing and offensive to the families be-
ing served. The most successful programs are characterized by two
principles that are consistent among the most effective family support
programs: they work with both children and their families (“two gen-
eration” programs), and they start as early in the life of the child as pos-
sible, ideally in the prenatal period.

Even given our understanding of the intricate relationship of na-
ture and nurture, and our belief in the importance of interventions
that target preschoolers, school-age children, and even adolescents and
adults, it remains powerfully clear that the prenatal period and the first
three postpartum years present a uniquely important opportunity for
improving the lives of young children and for bettering their odds of
avoiding or ameliorating the effects of the various social, cognitive, ed-
ucational, and physical and mental health challenges many will face in
the years to come.

Both traditional behavioral research and newer neurological find-
ings support the long-held notion that early intervention (and the ear-
lier the better) is the most effective form of intercession in the lives of
families. The old saw, an ounce of prevention is worth a pound of cure,
holds true: primary prevention is always more effective, efficient, and
cost-effective than secondary or tertiary attempts to resolve problems



98 Home Visitation and Parent Education

that have already arisen. Clearing children’s path of hurdles that might
injure or impede them makes infinitely more sense than picking them
up and bandaging them or offering them a crutch to use after they have
tripped and fallen. Even more effective and humane is providing chil-
dren’s parents with the tools to smooth the way—not only for a partic-
ular child but for all children and indeed themselves.

Home Visitation

We frequently speak of “early intervention” without stopping to ask
what it really means, but it’s important to note that, since the 1960s,
new ideas have emerged both about what it means to “intervene” in the
lives of children and families and about what constitutes “early” (Frank
Porter Graham Child Development Center 1998; Shonkoff and Mei-
sels 1990). Although we have noted in previous chapters that human
development (and therefore the opportunity for intervention that may
make a positive difference in an individual’s life) continues throughout
every stage of the life span, there is no question that important occa-
sions for intervention have already come and gone by the time a child
reaches school age (Begley 1996). Indeed, critical efforts to optimize
child health and development can begin before conception and are
understood to be a vital, and now routine, part of prenatal and well-
baby care.

A broad definition “early intervention” may include any number
of approaches to problem solving or prevention in any area important
to the lives of children and families, but the phrase generally refers to
actions that may begin in the preconceptual period or during preg-
nancy and continue up to about age eight. Systematic and intentional
manipulations of a family’s or child’s environment with the ultimate
goal of enhancing school readiness, improving child health, minimiz-
ing the incidence or impact of child abuse, or supporting parents are
commonly accepted today by theorists and practitioners of develop-
mental and clinical psychology, psychiatry, pediatrics, social work, and
education. Clearly, these goals are intertwined. Improvements in phys-
ical health are linked to helping children to attain their potential at
cognitive and social tasks, and parent education has been associated
both with higher levels of school readiness in young children and with
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attenuated rates of child abuse and neglect (Daro and Harding 1998;
Olds 1992; Zigler and Styfco 1993).

Bringing such programs into the home makes sense. Working
with parents and children in the familiar context of their environment
is a logical manifestation of the need to intervene expeditiously,
thoughtfully, and effectively with all children, but especially when
children and their parents are at risk for social, educational, or medical
problems.

The field of home visitation is built on several important princi-
ples. First, home visitation theory grows out of an ecological approach
to child development. In other words, we assume that children are af-
fected not only by their parents and other caregivers: other important
influences might include their health and health care providers, the
community in which they live, their parents’ workplace, the environ-
ment in which they receive child care, the schools they attend, and
so on.

Second, we take it as a given not only that the child is affected by
each of these systems but that the child also has an impact on those
who care for him or her, which in turn affects the way the child is cared
for or treated. Indeed, every component within this ecology can influ-
ence—and mediate—virtually any other. Home visitation programs
work with parents and children within this rich environment and help
parents to deal with and take advantage of opportunities afforded by
different parts of their world.

Third, we further assume that early childhood and the experi-
ences that occur during that period have important implications for
later child and adult development. Even taking into account the con-
tinuing debate over the relative importance of the early years, it seems
clear that it is best to help a child get off to a good start as early in life as
possible. No good child developmental specialist would hold that
development or opportunities for developmental intervention or opti-
mization ends after the first three years. Home visitation programs as-
sume that genetic, biological, and environmental problems can be over-
come or attenuated through efforts initiated early in the child’s life.

That the solutions to the challenges facing families today must be
as diverse and individualized as the problems and the families them-
selves is another tenet of home visitation programs. The most success-
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ful programs are those that eschew a one-size-fits-all approach, holding
instead that each family has unique needs and, even more important,
unique strengths upon which they can build to support and improve
outcomes for their children. Home visitation programs are most effec-
tive when they seek not to supplant parental values and authority but
to respect and build on the primacy of mothers and fathers as care-
givers and to help these parents and all family members build on their
strengths to create loving, supportive, healthy environments for their
children. Involving parents in making decisions for their children is a
critical component of home visitation, as is respect for cultural, ethnic,
and linguistic diversity.

The Goals of Home Visitation Programs

Home visitation programs have many diverse, interconnected goals.
Some programs, like the Nurse Home Visiting Program (NHVP), be-
gan with a specific goal—in this case, the lowering of child abuse rates
in the New York county with the highest incidence of child maltreat-
ment. This program was later replicated in other places and shown to
have other positive effects as well. Other programs, such as Yale Uni-
versity’s Child Welfare Research Program, began as a more broadly
based outreach, offering services in a variety of areas ranging from
health care provision to meal planning. In virtually every case, the ben-
efits of effective programs spread well beyond their original goals, often
reaching unexpected areas and family members well beyond those first
targeted by the intervention.

The notion that such goals should be achievable through home-
based early interventions is based on the commonly held belief that the
mechanism behind the desired change or changes is parental behavior.
A substantial body of literature supports the link between providing
support and education as a means of changing parental behavior and
producing enhanced outcomes related to child health, effective parent-
ing, maternal employment and education, deliberately spaced child-
bearing, strengthened community ties, enhanced socioeconomic stand-
ing, improved child school readiness and educational attainment, and
avoidance by the child of antisocial behaviors during the school or ado-
lescent years (Zero to Three 1992).
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School Readiness

In recent years there has been increasing concern about children who
do not arrive for their first year of school with the repertoire of experi-
ences that will prepare them to succeed. American kindergarten teach-
ers report that nearly half of all students entering school are not ready
to learn (National Center for Early Development and Learning 1998).
These students lack the skills they need for even basic educational
successes: they have trouble listening and following directions, taking
turns, paying attention, demonstrating confidence, working indepen-
dently, cooperating with others in the group, and communicating with
teachers and peers. They often fail to meet criteria associated with school
success, such as eagerness to learn, curiosity, and well-developed social
and emotional skills, and do not have a home life that promotes learning
and a commitment to education (S. L. Ramey and C. T. Ramey 1999).

Our failure to prepare children adequately for school takes both
a personal and an economic toll. Educational and social deficits trans-
late into calculable losses, in terms of lost wages and taxes, of more
than $240 billion annually. This figure rises by billions of dollars when
we factor in money spent on special services related to educational
deficits, such as crime, welfare, and health care. The human costs asso-
ciated with these figures—Tloss of opportunity, of self-esteem, of life
satisfaction—are beyond reckoning.

David Hamburg (1987) has observed that the best school invest-
ment strategies include policies tailored to address the needs of the
whole child, which means that the child must be considered within the
framework of family, school, and community. To be most effective at
promoting educational readiness in young children, home visitation
programs should be implemented early in the child’s life, possibly even
targeting parents in the prenatal period. The best of these programs in-
clude such components as prenatal and postnatal care, developmental
screening for infants and toddlers, parent education for mothers and fa-
thers, and efforts that will help the family connect to other community
services and supports. Such interventions have been linked not only
with increased school readiness and thus with an enhanced likelihood of
school success but also with attenuated rates of delinquency and crimi-
nality later in life (Yoshikawa 1995; Zigler, Taussig, and Black 1992).
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No researchers, to our knowledge, have scanned the brains of
children before and after involvement in an early intervention pro-
gram or compared the neurological density of the brains of children
who begin school ready or not ready to learn. A wealth of longitudinal
behavioral and observational research, however, demonstrates a firm
link between the richness and quality of the child’s environment and
relationships during the early years of life with increased success in a
number of areas, including—but not limited to—school readiness.
Wendy Williams (1994), for instance, cites a number of home-linked
variables (among other categories) as likely mechanisms behind the
overall rise in IQ scores during the last two-thirds of the twentieth cen-
tury. Among the variables she connects to this phenomenon are the
trend toward smaller families, an increase in average educational at-
tainment of parents, changes in parental style (away from the authori-
tarian and toward the authoritative), changes in stress levels affecting
women and their babies, and an overall improvement in health and
nutrition. With respect to the importance of parenting style, for in-
stance, she cites several studies (Bee et al. 1982; Estrada et al. 1987; Hess
et al. 1984) that identify the “quality of mother-infant interaction” as
the best predictor of IQ at every age tested and even of high school
grades (Dornbusch et al. 1987).

Even areas we traditionally think of as cognitively oriented may
have their basis in the early social skills we developed (or not) in the
arms of nurturing parents. There is new evidence (Kotulak 1997) that
school readiness has far less to do with the kinds of academically ori-
ented interventions that have been proposed in past decades (teaching
our infants to read, “enriching” their environments with educational
toys and flash cards) than with simple maternal nurturing. Research by
the U.S. Department of Health and Human Services (1997), released
in a report entitled “A Good Beginning,” indicates that risk factors
linked to difficulties with school are not parents’ failure to provide
flash cards or the appropriate high-contrast baby toys but rather low
birth weight, poor-quality day care, child abuse and neglect, and unre-
sponsive parenting. Study findings emphasize that parents ought to
foster in their infants and toddlers—through the provision of secure,
loving, predictable environments—independence, curiosity, motiva-
tion, persistence, self-control, empathy, and the ability to communi-
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cate. These traits translate into the kinds of school readiness markers
teachers look for in young children—not necessarily the ability to read
early or identify all the historical figures on the flash cards but patience,
kindness, the ability to delay gratification, share, take turns, listen, ex-
press their needs, and deal with frustration in age-appropriate ways
(S. L. Ramey and C. T. Ramey 1999).

Other studies, too, have strongly suggested that nurturing may
promote intelligence. One, for instance, followed 205 urban children
for ten years, into early adolescence, and found that resilience unex-
pected in the face of the risk factors common to low socioeconomic ar-
eas was more likely to have been overcome by children with certain in-
tellectual resources and at least one parent figure whose parenting was
characterized by warmth, reasonable expectations, and the ability to
structure the child’s world (Marston et al. 1999).

Our parenting skills are shaped by many things: our own child-
hood experiences and the nature of our parents’ skills and resources,
the nature and number of stressors impinging on our lives, the unique
challenges presented by each individual child, the supports available to
us in the form of a spouse or coparent, community resources, and our
knowledge of child rearing (Lerner and Dombro 2000). For those who
come to parenting without a full complement of resources and infor-
mation pertinent to the raising of children, home visitation programs
provide a unique opportunity to address potential risk factors in a fa-
miliar, respectful context.

The Programs

For decades the traditional approach to early intervention focused on
the child in isolation and out of the family context. Preschool pro-
grams and other educational enrichments provided in a school or lab-
oratory setting were typical (Lazar and Darlington 1979). The develop-
ers of Head Start broke new ground both in implementing a more
broadly based and comprehensive package of services to their clients
and in involving parents directly in their intervention. Today it is stan-
dard operating procedure to intervene in the lives of young children in
a family context that involves parents (typically mothers) and, at times,
siblings and other family members. These two-generation programs
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work directly with parents and children together, effectively facilitat-
ing positive and long-lasting changes in the lives of children by im-
proving parenting skills, education, and socioeconomic status.

Research on the child’s brain during the first three years of life ap-
pears to demonstrate what behavioral studies have shown all along:
that the quality of the parent-child relationship has an indelible and
demonstrable effect on the both child’s behavior and neural architec-
ture (Gopnik and Meltzoff 1997; Gopnik, Meltzoff, and Kuhl 1999;
Huttenlocher 1990, 1994). This interactive environment largely deter-
mines the extent to which a child’s further social relationships and cog-
nitive development will prove successful and rewarding (Pruett 2000a;
Zigler, Hopper, and Hall 1993).

The parent’s role in the development of the child’s growing social
self and sense of self-worth is paramount. Long before the preschool
period the child has already begun to develop a sense of the degree to
which she or he is valued by the family; reinforcement of the child’s
sense of being unique, important, and valued by the important people
in his or her life results in the internalization of these ideas. The suc-
cessful groundwork for feelings of genuine self-worth must be laid dur-
ing the earliest years and by the child’s first teachers, the family (Brazel-
ton and Greenspan 2000; Greenspan 2002; Pruett 2000a; C. T. Ramey
and S. L. Ramey 1999). Intelligence can neither fully develop nor man-
ifest itself in any meaningful way without having done so in a context
of appropriate social development. Social, as well as cognitive, devel-
opment depends on and facilitates healthy brain development (Gop-
nik, Meltzoff, and Kuhl 1999).

No matter which type or target of intervention is involved, cer-
tain conditions need to be met by programs before growth and devel-
opment can be optimized. Among the critical conditions for early
growth are:

® Early and consistent prenatal care

® Protection of the fetus and child from parental sub-
stance abuse

® Access to health care

® A supportive, caring community

® Access to social services
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® Responsive caregivers

m Caregivers who have a basic understanding of and rea-
sonable expectations regarding child development

m Safe and protective environments

In what follows we describe programs whose approach and range
of services, delivered in whole or in part in the context of home visita-
tion, have proven to be effective means of changing outcomes for
young children by enhancing parenting skills and understanding.

Healthy Start

Hawaii’s Healthy Start program begun by Dr. Cal Sia as a demonstra-
tion program in 1985, aims to prevent child abuse and neglect by im-
proving family coping skills and functioning, promoting positive par-
enting skills, and enhancing healthy child development. The program
features home visitation by trained paraprofessionals, continuity of
health care, and supportive services for families of newborns. The pro-
gram’s original design emphasized identification of families with new-
borns believed to be at risk for abuse and neglect through a review of
medical records to identify potential risk factors. Families determined
to be at risk were offered home visitation with a focus on improving
parents’ problem-solving skills and on increasing their ties to commu-
nity services. In addition, parents received education about child de-
velopment and modeling of appropriate parent-child interactions;
home visitors also helped to make sure that each family had a source of
primary pediatric care. Services were offered for three to five years.
Outcome evaluations have produced promising but mixed re-
sults. After its first three years of operation, not one case of child abuse
had been reported among the 241 high-risk families served in the initial
iteration (Breakey and Pratt 1991). In a larger study of several program
sites, Healthy Start children were more likely, after two years of service,
to have a primary care physician, and parents reported greater levels of
parenting efficacy, less stress, greater use of nonviolent discipline, fewer
injuries from partner violence. However, no overall program effects
were found on adequacy of well-child care, maternal life skills, mental
health, social support, substance use, or child abuse and neglect (Dug-
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gan et al. 1999). David Olds and colleagues (2000) have expressed con-
cern about design issues that they feel may compromise the interpreta-
tion of findings.

Healthy Start has expanded its services and gained widespread
acceptance and support. In 1992, the Hawaii state legislature appropri-
ated seven million dollars in funding for the project to enable it to serve
at-risk children from birth to three throughout the state (Sia 1992).
The project has become the model for another program, Healthy Fam-
ilies America, now based in several cities across the nation, including

Chicago and Washington, D.C.

Healthy Families America

Healthy Families America (HFA), an outgrowth of Hawaii’s Healthy
Start program, provides first-time parents with supports in the form of
home visits, hands-on baby care information and child development
education, and referrals to local parent support groups. The program
started with 20 sites nationwide in 1992 and now boasts 345 sites in the
United States and Canada, serving more than thirty-three thousand
families every year. Support for the program comes from private dona-
tions (Ronald McDonald House Charities and the Freddie Mac Foun-
dation are supporters) and through funding derived from federal and
state block grants. Healthy Families America sites work closely with
prenatal clinics and other agencies to identify families who could ben-
efit from available support services. The program’s principles empha-
size the initiation of service provision at or before birth; a standardized
needs assessment process; a level of service provision commensurate
with family risk level; three to five years of service delivery; cultural
sensitivity; and intensive, ongoing training of the paraprofessional
staff (Healthy Families America 2002).

Outcome research is ongoing and includes a true randomized
controlled study of HFA in San Diego. Some studies of the program
have been troubled by subject attrition bias (families at greatest risk are
most likely to drop out of the studies) and lack of blindness to group
status by researchers (Olds et al. 2000), but so far the findings are en-
couraging and indicate significant decreases in parental stress and the
child abuse linked to it. In Indiana, for instance, less than 1 percent of
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high-risk families served reported instances of child abuse while in the
program. In addition, 9o percent of children whose parents are served
by the program are up-to-date on immunizations (contrasted with
77.5 percent of all children and 70 percent of those below the poverty
line); at least 9o percent keep regular appointments for well-child care,
and over 94 percent have a stable source of medical care for their child
(Kirkpatrick 1999).

The summary of findings from randomized controlled and quasi-
experimental studies indicate some likely benefits, including reduc-
tions in abuse and neglect. None of these studies have been published
(and thus subject to peer review).

Parents as Teachers

Investing in good beginnings for children diminishes the probability
of later spending on social costs such as child abuse and neglect, reme-
dial education, juvenile detainment, and welfare dependency. Parents
who themselves have difficulty negotiating the educational and social
systems often don’t know how to best prepare their children for school
and society. Thus, in 1981, the Missouri Department of Elementary
and Secondary Education launched the Parents as Teachers (PAT) pro-
gram to assist and support parents in their teaching role from the onset
of learning, with the goal of reducing the number of children entering
kindergarten in need of special help.

From the pilot program, launched in four schools in 1981 and
serving 380 families expecting their first child, Parents as Teachers has
grown to more than 2,550 programs in forty-nine U.S. states, Australia,
Canada, Great Britain, New Zealand, Puerto Rico, the South Pacific is-
lands, and the West Indies. The Parents as Teachers National Center
(PATNC) was established in 1987 to provide training and leadership for
the program and to ensure that PAT remained on the cutting edge of
scholarship and research in early child development and family support.

From the outset, PAT was designed as a partnership with families
to give children the best possible start in life. It was intended for the
voluntary participation of families of all configurations, cultural back-
grounds, and life circumstances. The philosophy underlying PAT is
that parents are a child’s first and most influential teachers and that the
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role of schools is to assist families in giving their children a solid educa-
tional foundation. The program’s guiding principles include universal,
voluntary access to the program; family-centered programming in the
child’s home; a reliance on the unique strengths of parent participants;
the optimization of child development and learning through individu-
alized programming; the formation of mutually trusting, equal part-
nerships among PAT staff and parents; and collaboration with other
agencies and community resources.

Parents as Teachers offers all families regularly scheduled per-
sonal visits by certified parent educators, group meetings with other
parents, and monitoring of children’s progress by both parents and
professional educators to detect and treat any emerging problems as
early as possible. Those who are facing the greatest challenges can re-
ceive additional visits and help in connecting to other support services.
Personal visits with families, which can begin before birth, are sched-
uled monthly, biweekly, or weekly, according to family preference and
need. Parent educators certified by PAT and trained in child develop-
ment and home visiting help parents understand and have appropriate
expectations for each stage of their child’s development. They model
and involve parents in activities with their children that encourage
learning and promote strong parent-child relations. Book sharing is an
integral part of every visit, beginning in the prenatal period. All re-
source materials for parents are written on two reading levels in En-
glish and Spanish. Group meetings serve three major purposes: first, to
provide a vehicle for additional inputs from the staff as well as from
outside speakers; second, to create opportunities for families to share
successes and common concerns about their children’s behavior and
development; and third, to help parents build support networks. Par-
ent-child activities, sometimes combined with social events, are pro-
vided during many group meetings to reinforce the importance of
family interaction. A final means of input of information for families
and staff is developmental screening, which has a twofold purpose: to
reassure parents that the child is developing on target and to identify
problems early so as to assist parents with appropriate interventions.

Adaptability is key to the success of Parents as Teachers. Al-
though it is a national model with cutting-edge curricula and a profes-
sional training program, it is truly a local program. As shown in the
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findings of PAT evaluation studies and lessons learned in the field, the
program is adaptable to the needs of broadly diverse families and cul-
tures. Program adaptations include those for working with teen par-
ents, parents of children with special needs, families living on Native
American reservations, homeless and formerly homeless families, fam-
ilies living on military bases, and families in prison and in probation
and parole systems. The program is also available in an adaptation tai-
lored to the needs of both center-based and family child care providers.

True success is measured in terms of changed lives, and PAT pro-
grams are themselves evaluated frequently. Independent evaluation
studies vary extensively in their sample sizes, types of outcome indica-
tors, and use of comparison groups. Some have investigated PAT as a
stand-alone program, whereas others have looked at it as part of a more
comprehensive initiative. Recent findings appear to demonstrate its
effectiveness. An independent evaluation of the PAT pilot project
showed that participating children, at age three, were significantly ad-
vanced over their peers in language, social development, problem solv-
ing, and other intellectual abilities. Parents who participated in PAT
were more knowledgeable about child-rearing practices and child de-
velopment (Pfannenstiel and Seltzer 1989).

In addition, a follow-up study of the pilot project showed that
PAT children scored significantly higher than comparison group chil-
dren on standardized measures of reading and math achievement in
first grade. A significantly higher proportion of PAT parents initiated
contacts with teachers and took an active role in their child’s schooling
(Pfannenstiel 1989). A 1991 study of how effective PAT would be if ad-
ministered statewide demonstrated benefits for both parents and chil-
dren. At age three, PAT children performed significantly above na-
tional norms on measures of intellectual and language abilities, even
though this sample was overrepresented on all traditional characteris-
tics of risk. More than half of the children with observed developmen-
tal delays overcame them by age three. Parent knowledge of child de-
velopment and appropriate parenting practices increased for all types
of families, and only two cases of child abuse were documented among
the four hundred study families during the three-year period (Pfan-
nenstiel, Lambson, and Yarnell 1991). A longitudinal study by the
Parkway School District in St. Louis County, Missouri, reported that
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Born to Learn

The Parents as Teachers home visitation curriculum, Born to Learn
(1999), integrates information gathered from brain development re-
search with what has long been known about optimizing parent-child
relationships and early child development. Handouts like this promote
a realistic understanding of each developmental stage and what par-
ents can do to support social and cognitive growth.

third-graders who received PAT with screening services from birth to
age three scored significantly higher on the Stanford Achievement
Test than nonparticipating counterparts. Parents as Teachers graduates
were less likely to receive remedial reading assistance or to be retained
in grade. Fourth-grader PAT graduates also significantly outperformed
non-PAT children on the Stanford Achievement Test (Coates 1996).

The wealth of information from the scientific community on the
development of the brain and its link to behavior—and the contro-
versy surrounding this link—Iled PAT developers to seek a partnership
with a team of prominent neuroscientists at Washington University in
St. Louis interested in helping program administrators to translate
neuroscience findings into concrete information and guidance for par-
ents. The result, the Born to Learn neuroscience project, is a curricu-
lum aimed at translating our growing understanding of early brain de-
velopment into hands-on information for parents (see box, “Born to
Learn”). A sixteen-segment video series contains short presentations, in
easy-to-understand language, on specific ways parents can foster healthy
social and cognitive development in their young children. In addition,
entertaining and accessible lesson plans centering on parent-child inter-
action, brain development, stage-by-stage child development, nutri-
tion, discipline, and other topics are provided and are supplemented by
detailed home visit plans, child development and neuroscience infor-
mation for parents written at two reading levels, and resource materials
for parent educators.



Used by permission of Parents as Teachers National Center
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Healthy Steps

Like Parents as Teachers, Healthy Steps is a home visiting—based inter-
vention targeting new parents. The program received its initial support
from the Commonwealth Fund, and program materials were devel-
oped by the Brown University School of Medicine, with the Ameri-
can Academy of Pediatrics as a cosponsor. The Commonwealth Fund’s
1996 “Survey of Parents with Young Children” revealed that parents
surveyed were uniformly eager for expert advice on child rearing, disci-
pline, and problem management, but only about half of the respon-
dents felt that their child’s physician gave adequate guidance in these
areas (parents expressed high levels of satisfaction with those pediatri-
cians who did provide information of this sort). Healthy Steps was de-
signed to remedy this situation by delivering sound information about
child development (emphasizing the first three years) to new parents
through a combination of home visits, regularly scheduled pediatric
office visits, a telephone hotline, and newsletters (“LINKletter”) that
precede each office visit by about two weeks.

In Healthy Steps’ two-generation model, parents and their new-
borns are initially seen in the hospital following delivery or at the ini-
tial pediatric visit, within a few days of the child’s birth. The first home
visit takes place between three and five days after the child is born.
Home visitors who are specialists in child development—either early
childhood educators or pediatric nurses—give parents information
during these home visits and at extended office visits. Parents can also
get answers to pressing questions or advice about how to handle a cri-
sis or concern by using a special telephone hotline.

The child development specialist acts as a parenting coach, help-
ing parents by providing nonjudgmental support and information.
Home visitors may educate parents with respect to age-appropriate be-
havior and discipline, answer their questions about sleep, eating, and
elimination, or help parents with their medical and developmental
concerns. Mothers are encouraged, but not pressured, to try breast-
feeding, and many find that the gentle support helps them breast-feed
successfully for extended periods. One home visitor notes, “I work
with mothers who did not breastfeed or were not successful in breast

feeding their first Healthy Steps baby, but because of Healthy Steps,
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seek out help and are more determined to breastfeed a subsequent
baby” (Healthy Steps 2001). Participation in the program continues
for three years.

Healthy Steps was implemented in 1995. Since then, partnerships
between funders (the Commonwealth Fund, along with a variety of
managed care systems, hospitals, and foundations operating at the
community, state, and local levels) and health care delivery systems like
Kaiser Permanente, Advocate Health Care System, the University of
North Carolina at Chapel Hill’s Pediatric Clinic, and others have made
it possible for the program to expand into sixteen states. In the initial
three-year period, nearly 4,500 families were served, and the Com-
monwealth Fund is currently finding ways to continue to fund Healthy
Steps and to increase the number of participating clinics and pediatric
practices.

The initial evaluation of the Healthy Steps program is not yet
complete. Anecdotal evidence strongly suggests that the program en-
hances thoughtful, informed parenting and decreases stresses related
to child rearing, promotes breast-feeding and literacy (parents are en-
couraged to read to their children, starting early in the first year), helps
parents to appreciate the young child’s ability to learn and to interact
meaningfully with caregivers, and supports parents as they build a
healthy cognitive and emotional foundation for their child’s future.
The effects appear to continue with second children as well as first-
borns. The ongoing, fifteen-site national evaluation of Healthy Steps
will examine whether the program improves outcomes for children,
their parents, and/or their pediatricians and to what extent the pro-
gram saves money over time by preventing health problems.

The Home Instruction Program for Preschool Youngsters

The Home Instruction Program for Preschool Youngsters (HIPPY)
targets parents of three-, four-, and five-year-old children with the goal
of increasing continuity between home and school by using parapro-
fessionals from the child’s community to help parents enhance the
home’s learning environment during the preschool period (Baker, Pi-
otrkowski, and Brooks-Gunn 1998). The curriculum revolves around
the use of developmentally appropriate storybooks and related materi-
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als to challenge children’s language, sensory and perceptual discrimina-
tion, visual motor, and problem-solving skills. Weekly visits take place
during a thirty-week period coinciding with the school year.

Findings of one outcome study (HIPPY 2002) indicate a mod-
estly positive impact on school suspensions, use of Title 1 services (re-
medial or compensatory education programs funded under the Ele-
mentary and Secondary Education Act of 1965), child behavior, and
achievement test scores in third and sixth grades. A quasi-experimental
study (Baker et al. 1998) matched HIPPY recipients to two other groups
of children, one with no preschool experience and one with experience
from a different preschool program. Program findings within one study
site varied by cohort, with one group achieving positive outcomes rel-
ative to cognitive skills and classroom adaptation in kindergarten and
first grade, and another group demonstrating no such outcomes. In his
review of home visitation programs, Olds (Olds et al. 2000) cautions
that this makes findings difficult to interpret. HIPPY has undergone
recent modifications and expansions, evaluations of which may be eas-
ier to interpret.

The Parent-Child Home Program

Parent-Child Home Program (PCHP) is a home-based literacy and
parenting program offered to parents challenged by low socioeconomic
status, a low level of education, or language barriers. In place for more
than thirty years, PCHP targets families of two- and three-year-olds,
offering them twice-weekly home visits by trained paraprofessionals
with the goals of increasing the families’ language and literacy skills
and the child’s school readiness, and fostering the development of par-
enting skills with a focus on verbal interaction and age-appropriate be-
havioral expectations.

Home visitors interact with the child around books and toys, and
model behavior and language, emphasizing the parents’ role as the
child’s most important teachers. This national program, developed in
Freeport, New York, by educator Phyllis Levenstein, is based on the
philosophy that early use of language is critical for building the cogni-
tive skills necessary for academic success. Parents from low-income
homes, for instance, have been found to use fewer words with their
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child; the number of words per hour that a parent addresses to a child
is directly related to the child’s vocabulary growth rate, use of words,
and IQ scores (Hart and Risley 1995). Similarly, students who make
successful transitions to kindergarten are likely to have parents who are
involved with their education at home, reading, talking, and playing
with them (National Education Goals Report 1994).

Ongoing short- and long-term studies (that appear to be con-
ducted by program developers) indicate successes at increasing parent-
child verbal interaction and positive cognitive outcomes. According to
one study, participants perform at or above national norms on stan-
dardized reading and math achievement tests throughout elementary
school. Participants graduate from high school at rates equal to those
of middle-class students, significantly better than children from simi-
lar low-income backgrounds (Levenstein et al. 1998).

In first grade, PCHP children demonstrate significant correla-
tion between increased verbal interaction and academic skills (Leven-
stein, O’Hara, and Madden 1983), and the average seventeen-point
IQ gain by children over two years in the program was sustained to
age ten (Lazar et al. 1982). The program has also been shown to effect
significant improvement in mothers’ positive interactions with their
children in at least one study (McLaren 1988). Other research has
shown that the program can be successfully replicated in other com-
munities, and PCHP is currently being replicated in communi-
ties throughout the United States and in Bermuda, Canada, and the
Netherlands.

The Nurse Home Visitor Program

The Nurse Home Visitor Program (NHVP) began by recruiting
young, poor, first-time parents (see box, “Fathers Need Intervention,
Too”) from an area plagued by New York State’s highest child abuse
rates (Kitzman et al. 1997; Olds et al. 1999). Its goals focus on improv-
ing pregnancy outcomes by helping women to improve their health-
related behaviors; improving the health and development of the child
by helping parents provide more responsible and competent care; and
improving parents’ economic self-sufficiency by helping women plan
future pregnancies, complete their education, and find employment.



Fathers Need Intervention,Too

Children at risk for social and educational failure are disproportion-
ately likely to be living apart from their fathers. Evidence indicates that
fathers bring unique characteristics to parenting which benefit chil-
dren both directly and indirectly. It is of growing concern, therefore,
that over 50 percent of all American children are expected to spend
some portion of their childhoods living without their fathers present
in the home. A child from a fatherless home is five times more likely to
live below the poverty level than are children whose fathers reside
with them, and the rate of fatherless families has doubled in the past
fifteen years and is still increasing (Hernandez 1993).The absence of
the father has also been associated with increased rates of arrest,
school failure, sex-role and gender identity dysfunction, and displays of
aggression (Federal Interagency Forum on Child and Family Statistics
1998; Hetherington and Stanley-Hagan 1986).

Positive father involvement, in sharp contrast, has been associated
with improved outcomes for children relative to their cognitive devel-
opment, educational performance, delinquency, social competence,and
psychological functioning (Cabrera and Peters 2000; Greene and Moore
1999; Harris, Furstenburg, and Marmer 1998; Lamb 1997; LeMene-
strel 2000; Pruett 1987).

Few intervention programs, and no home visitation programs of
which we are aware, specifically target fathers. Social scientists like
N. J. Cabrera and colleagues (2000) describe how a father’s absence
may negatively affect children: through the lack of a coparent; through
economic loss; through social isolation and societal disapproval of
single-parent families; through psychological distress in the child stem-
ming from a sense of abandonment; and through conflict between the
parents over the father’s lack of presence in the home.In an era when
father involvement in intact families is increasing significantly (Yeung et
al. 1998) and greater involvement in day-to-day parenting activities is
increasingly expected of fathers (Pruett 1987; Wilkie 1993), we find it

likely that fathers will soon be offered a greater level of services com-




parable to those now available to many women through home visita-
tion and other parent support programs.

When this time arrives, we hope that policy makers will seek to
avoid many of the pitfalls and shortcomings that plague research about
fathering in general. Studies of the roles of fathers in child-rearing and
of the effects of the quality of father-child relationships have been ham-
pered by a number of factors. First among these is that fathers have
often been studied simply in terms of whether they are physically pres-
ent in their children’s lives (Cabrera and Peters 2000). Even this vari-
able is problematic, for at least one study has demonstrated that many
allegedly absent fathers (as many as two-thirds, in some populations)
are regularly in contact with their children and are likely to provide in-
formal economic support as well as participating in child-rearing activ-
ities (Greene and Moore 2000). In addition, longitudinal data on father-
child relationships are scarce, and there are no prospective studies of
fathering that begin before birth or early in the life of the child; in some
cases, data that do exist are actually obtained from mothers (Coplin
and Houts 1991).

In 1995, President Bill Clinton asked federal agencies to review pro-
grams and policies with the goal of strengthening and supporting fa-
thers in families and studying the unique contributions they make to
their children and families. This request to improve data collection on
fathers, fathering behavior, and the outcomes of father involvement in
children’s lives is the responsibility of the Federal Interagency Forum
on Child and Family Statistics, which sponsored the Fatherhood Initia-
tive 1996—1997. The forum’s report emphasizes the contributions of
fathers across racial, ethnic, and economic subgroups. It recommends
that policy makers and program developers take into account the
needs and perspectives of both fathers and mothers, that the role of
fathers be studied across the life course,and that the motivations and
effects of fathers’ behavior be examined. Other recent research efforts
have focused on the impact of welfare reform legislation on fathers
and fathering (Coley and Case-Lansdale 2000; Roy 2000). We hope
that data like these will soon form the foundation of home visitation

programs for fathers as well as mothers.
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The program’s philosophy is grounded firmly in epidemiology,
child development research, and human attachment theory. Biweekly
visits by nurses take place during the prenatal period and up to the
child’s second birthday. Parents are offered regular prenatal and well-
child care, pre- and postnatal home visits by a nurse, and developmental
education, including advice on how to involve other family members
and friends in the pregnancy and later care of the child. Nurse visitors
also help mothers connect with other social service agencies as needed.

The results of these studies offer some of the most compelling
findings to date supporting the use of prenatal and follow-up home
visits as a means of fostering better child cognitive development, as
well as improved maternal perceptions of child behavior, mother-child
interactions, and child medical care and a reduction in the occurrence
of child abuse, at least for the duration of the intervention (Wolfe
1993). In a typical program evaluation, only 4 percent of program
mothers, in contrast to nearly 20 percent comparison group mothers,
had abused their children (Olds and Kitzman 1993). Olds and Hender-
son (1989) note that for programs to have a sustained impact, parent
education services must be coupled with equal emphasis on improving
conditions in the home.

Fifteen-year follow-up studies indicate that during pregnancy,
women visited by nurses made greater use of community services, re-
ported better social support, made better improvements to their diet,
and had fewer kidney infections. Women who were smokers were
more likely to reduce their use of tobacco. Mothers under age seven-
teen when they entered the program had newborns averaging 395
grams heavier than those of control groups members of the same age.
Olds emphasizes in the most recent reports of the studies that program
effects are significant for several variables (abuse rates, for instance)
only for mothers at greater risk by dint of marital status or age, sug-
gesting that a targeted program is more likely to be effective than one
casting a wider net.

Yale Child Welfare Research Program

Begun in the late 1960s, the Yale Child Welfare Research Program,
conceived and implemented by Sally Provence of the Yale Child Study
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Center, followed eighteen children from seventeen families since birth
(Seitz and Apfel 1994). All of the children were firstborns, except for
one sibling born during the study. Mothers were chosen during preg-
nancy from hospital obstetric records based on these criteria: inner-
city residence, income below the federal poverty guideline, no serious
complications of pregnancy, and no mental retardation or marked psy-
chosis. Twelve of the children were black, two were white, two were
of mixed-race parentage, and two were Puerto Rican. A comparison
group of eighteen children matched for sex and ethnicity was chosen
for follow-up purposes a year after the program ended.

The program provided broad-based, family-oriented services tai-
lored to meet the needs of each family. For slightly over two years (un-
til program funding ended), participants received services that in-
cluded pediatric care and developmental screenings; home visits (by
social workers, psychologists, and a nurse) to provide budget planning,
nutritional counseling, and help in establishing links to other commu-
nity services and support agencies; and, for families who desired it,
high-quality, university-based day care (Provence and Naylor 1983).

The program has been regularly evaluated since its ending. Im-
mediate effects included better health care for program children and
the mobilization of parents to obtain needed services. When program
children were thirteen and comparison group children were eleven, a
follow-up study revealed a number of positive effects of the children
and their families. Program children were less likely to have been re-
tained a grade or more in school and less likely to need remedial edu-
cational services. Teachers reported that program children got along
better with teachers and peers and had fewer behavioral problems than
comparison group children. The behavior of program boys was rated
significantly more positively by their teachers than that of comparison
group boys, who had higher rates of truancy and other problem behav-
iors, including cheating, lying, and chronic disobedience. Parents, too,
had more problems with comparison group children than with pro-
gram children. Mothers of comparison group children were more
likely to report that, at age eleven, their children were stealing, staying
out overnight without permission, fighting, and in general engaging
in or being at higher risk for involvement in juvenile delinquency
(Rescorla, Provence, and Naylor 1982).
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Family effects at the ten-year follow-up also reflected positive
outcomes for program participants. Families of program children had
fewer children and spaced their births at greater intervals than com-
parison group families. There was also a slight positive difference in the
number of two-parent families (more likely in the program group) and
in the number of program families who were working rather than
receiving public assistance. For mothers, program participation was as-
sociated with having achieved a higher level of education (Seitz, Rosen-
baum, and Apfel 1985). No overt drug-related variables have been re-
viewed to date by program evaluators, but many of the resiliency factors
(such as ties to family and commitment to education) are clearly stronger
in program families.

The Yale program has also been shown to be cost-effective. Money
spent on services to each family has been matched more than by
money saved by the school system on grade repetitions and provision
of special services. Furthermore, fewer program families were receiving
public assistance at follow-up, increasing the cost-effectiveness of pro-
gram participation (Seitz, Rosenbaum, and Apfel 1985).

Far from finding child-oriented home visits intrusive or patron-
izing, three-fourths of American parents surveyed indicate a wish to re-
ceive assistance in taking care of newborns, and more than two-thirds
believe that child abuse is strongly linked to lack of parenting experi-
ence or skill. The availability of such support, however, scarcely keeps
up with demand. Only 14 percent of families receive home visitation
support. Of those who do, the vast majority welcome them as useful
and supportive. More than three-fourths of Americans would support
the allocation of public funds for home visiting services to new parents
(Kirkpatrick 1999).

In order to keep such services welcome and useful to families, how-
ever, we must continue to observe certain principles of intervention:

First, except where mandated by a court, services must be ac-
cepted voluntarily. Creative, persistent, but respectful outreach efforts
can be used to help keep parents in the program for as long as services
are available. Frequent contacts (that is, at least weekly) are critical for
continuity of support and availability to help parents cope with prob-
lems as they arise.
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Second, services, materials, and supports offered should be cul-
turally sensitive, acknowledging and respecting ethnic, racial, linguis-
tic, and regional diversity.

Third, home visitors’ loads must permit them to spend adequate
time with each family they are assigned and to be available to those
families as needed.

Last, all home visitation programs must be based on the tenet
that, though the parents may be able to benefit from education and ser-
vices, they are the child’s primary caregiver and most important teacher,
and because of this, their wishes must be observed and respected when-
ever possible. Even families at risk for parenting problems love and care
about their children and want to do their best for them.

A good home visitation program can best accomplish its goals by
making the parents the primary partners in their child’s care. Not all
home visitation programs are created equal. Because of the diversity
among existing programs concerning their goals, the nature of their in-
terventions, their research designs, and the methods of assessing their
outcome, it is hard to draw conclusions about the overall worth of home
visitation programs (Gomby, Culross, and Behrman 1999; Olds et al.
2000; C. T. Ramey and S. L. Ramey 1998). Careful analysis by Olds and
his colleagues, in several studies of both his and other home visitation
programs, also reveals that many programs that are found not to have
positive outcomes for all participants may in fact be highly beneficial for
those with specific risk factors (Olds et al. 2000). Finally, inconsistent
findings within one program, even at one study site, may indicate prob-
lems related to quality control and continuity of service delivery.

These caveats notwithstanding, the question of the efficacy of
home visitation programs has been answered positively by years of lon-
gitudinal research on the consequences of participation in an early in-
tervention effort. New research on brain development during the early
years of life have simply confirmed—in some cases dramatically—
what we have long known about the worth of such interventions. Spe-
cialized evaluation research reveals that comprehensive intervention
programs can dramatically improve parenting skills and parents’ un-
derstanding of child development to reduce the risk of child abuse and
neglect, to strengthen social competence, physical and mental health,
and overall family functioning, and to enhance educational readiness.
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In the face of shrinking federal, state, and local budgets, however, early
intervention programs will survive and continue to succeed only if we
seek creative solutions to problems and funding needs, and if we
clearly and realistically define their goals and demonstrate their effec-
tiveness through ongoing evaluations.

In most cases early family interventions have traditionally been
aimed not at enriching what would be thought of, as the influential psy-
choanalyst D. W. Winnicott would call “good enough” parenting, but
rather at raising to that threshold parenting skills and environments
that are so far below “good enough” that they hinder development. Far
too many children in America today start off two steps behind their
more fortunate peers. It behooves all of us not only from a humanitar-
ian standpoint but also from an economic and national security posi-
tion to provide early intervention services such as home visitation to
those who can benefit from them. By doing so, we can hope to decrease
both the human and economic costs inherent in the waste of potentially
productive and fully functional individuals, the very people who will
become workers and the parents for the next generation of Americans.

We must at the same time, however, bear in mind two factors
that would argue in favor of a more universal application of home vis-
itation and other early intervention services. First, there is the potential
that negative effects will accrue from the stigmatization associated
with targeting families for intervention services. The denigrating
specter of the deficit-model attitudes of many program developers in
the 1960s and 1970s still clings to attempts to target families based on
the label “at risk.” The notion that certain families or demographic
groups are lackingin qualities commonly perceived as necessary for so-
cial and cognitive success has largely been replaced with the idea that
each family brings unique attributes, needs, and strengths to bear on
situations both quotidian and challenging. Second, we believe that
what is good for some children in America is good for all children. Par-
ents as Teachers has demonstrated that it is not only possible but highly
beneficial to provide home-based, early enrichment programs to all
children in a given state. Given what we know of the cost-effectiveness
of such programs (Shonkoff and Phillips 2000), we believe that ex-
tending proven, high-quality programs of this nature to all children
will, in the not-very-long run, more than pay for itself.



Child Abuse and the Brain

In each chapter in this book we have pointed out that
findings emerging from neurological research confirm and strengthen
our belief that the experiences of early childhood have long-lasting ef-
fects and powerful implications for later development. Sadly and im-
portantly, nowhere has this been truer than in the study of child mal-
treatment. Our tools for detecting abuse and studying its consequences
have evolved over the decades, and will no doubt continue to do so,
but the resources available to us at present demonstrate irrefutably
that, directly and indirectly, abusive experiences in early childhood
trigger a cascade of changes in the ways children grow to think, learn,
and interact with others. Only by putting this information in a context
that includes an understanding of both the history of child maltreat-
ment and multidisciplinary contributions to our understanding of the
outcomes of maltreatment can we best shape our service and policy re-
sponses to this profound and endemic problem.

What Is Child Abuse?
Child abuse is surprisingly difficult to define. Most people would agree

that beating or starving a child is abusive, but many others feel that it is
possible to draw a line between child abuse and “nonabusive” corporal

=[23=
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punishment. A Zero to Three poll (2000) found that 61 percent of
American parents agree that spanking is acceptable “as a regular form
of punishment.” Even parents who profess to be opposed to spanking
apparently engage in the practice: only so percent of parents taking
part in a Gallup Organization poll (1997) supported spanking, but
fully 94 percent reported having spanked their own child. Most Amer-
ican parents condone and practice corporal punishment and believe
physical discipline is not only necessary but desirable to shape their
child’s behavior and character. Over two-thirds of parents oppose the
enactment of a federal law prohibiting parents from spanking their
children; less than one-fifth would actively support such a law (Zero to
Three 2000).

These practices continue in the United States (see box, “Corpo-
ral Punishment in Schools and Child Care,” for an overview of nations
that have outlawed corporal punishment in the home) in spite of the
steadfast insistence of most child health and development experts that
corporal punishment is not only an ineffective form of discipline
(Maurer and Wallerstein 1987) but also inhumane and a violation of
the child’s civil liberties. Many studies describe a connection between
corporal punishment and increased—rather than decreased—anger
and resentment in children (American Academy of Pediatrics 2000;
Lerner 1998; Weininger 1998).

Corporal punishment, moreover, is strongly associated with in-
jury to children. Atleast 60 percent of physical child abuse is associated
with a parental attempt to discipline or punish the child (Zigler and
Hall 2000). Spanking or “paddling” not infrequently results in muscu-
lar and skeletal damage, central nervous system hemorrhage, spine and
sciatic nerve damage, blood clots, and other injuries (S. L. Ramey and
C.T. Ramey 1998). Even so, spanking and even more extreme forms of
punishment, which are often administered by parents who do not set
out to inflict lasting harm, are so deeply rooted in American society
that it is hard to draw a clear line between discipline and child abuse.

The 1974 Child Abuse Prevention and Treatment Act (CAPTA)
and its 1996 revision (PL 104-235) have attempted to provide some
guidelines for the definition of abuse. Abuse is currently defined in
CAPTA as any action (or lack thereof), “resulting in imminent risk of
serious harm, death, serious physical or emotional harm, sexual abuse,
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or exploitation . . . Of achild . . . under18. . . by a parent or caretaker
(including any employee of a residential facility or any staff person pro-
viding out-of-home care) who is responsible for the child’s welfare.”

These actions need not have been intentional or meant to cause
harm in order to constitute abuse, so that overly vigorous discipline
may easily fall into this category. Neglect, sexual abuse, and emotional
abuse are similarly defined by CAPTA. These guidelines have gone a
long way toward establishing the legal limits of abuse, but difficulties
have nonetheless arisen over the disparate definitions employed by in-
dividual states. The policy implications of such definitions provide
somewhat more rigor but may also exclude more children and families
from eligibility for support services intended to prevent child abuse or
remedy its outcomes.

Practical issues in describing child abuse also abound. Not all cases
of suspected abuse are reported. Further, in the face of increasing belt-
tightening on the part of agencies feeling the pinch from state and fed-
eral budget cuts, available services may not be sufficient to compensate
for disruptions in investigation and service provision.

Compared to the plight of children in centuries past, children in
the United States today fare far better. Widespread infanticide does not
make the front pages of the New York Times; the airwaves do not daily
broadcast tales of American children found chained in their homes.
Even so, grim statistics tell a story of children as much at risk at the
hands of parents, and, in some states, school personnel, as many chil-
dren from centuries past (see box, “Child Maltreatment in History”).

Statistics compiled by the U.S. Department of Health and
Human Services in 1999 (the most recent year for which figures are
available) indicate that nearly 3 million referrals were made to child
protective agencies alleging child abuse; over 60 percent of these were
investigated and referred for assessment. Contrast this with the 669,000
reports of child abuse and neglect a quarter of a century ago—though
there is controversy over whether the contemporary rise in cases is due
to an actual rise in child maltreatment or to heightened awareness and
a consequent increase in reporting. Ultimately, the 3 million reported
alleged instances of child maltreatment resulted in the identification of
826,000 victims of child abuse in the United States in 1999. This figure
represents 11.8 cases per 1,000 U.S. children, a decrease from the previ-
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Corporal Punishment in Schools
and Child Care

Many Americans take for granted parents’ right to spank their chil-
dren. After all, the use of corporal punishment within families boasts a
high approval rating: more American parents approve, rather than dis-
approve, of parental spanking. In fact, however, the United States stands
distinctly apart from most of its economic peers, and even from many
developing nations, in permitting corporal punishment to remain legal.
Nations that have prohibited the corporal punishment of children in-
clude (arranged in the order in which they enacted anti-spanking legis-
lation, beginning with Norway in the early 1800s): Netherlands, Italy,
Belgium, Austria, Luxembourg, Finland, France, Russia, Turkey, Norway,
Japan, China, Portugal, Sweden, Denmark, Cyprus, Germany, Switzer-
land, Ireland, Greece, United Kingdom, New Zealand, Namibia, South
Africa, American Samoa, Zimbabwe, Zambia, Thailand, and Trinidad
and Tobago.

In the absence of a federal mandate, corporal punishment of a child
in a school by a member of the faculty or school administration is still
legal in twenty-three U.S. states. This is in spite of strong recommen-
dations from the American Academy of Pediatrics (AAP) that corporal
punishment in schools be prohibited in all states. The AAP estimates
that corporal punishment in schools is administered between one and
two million times a year (AAP 2000; U.S. Department of Education
1987). Its member physicians stand behind research indicating that
such treatment is not only deleterious to a child’s self-image but is
counterproductive in the long run, contributing to more disruptive and
violent behavior on the part of the student (Hyman and Wise 1979;
Poole, Ushkov, and Nader 1991). Of more pressing concern is that
corporal punishment is often associated with a range of childhood in-
juries (Dolins and Christoffel 1994).

The U.S. Supreme Court has upheld the right of public school au-

thorities to administer physical punishment, even when, as in the case
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of Baker v.Owen (1975), this violates a parent’s specific written instruc-
tions to the contrary. In Ingraham v.Wright (1977), not even the two-
foot-long wooden paddle used by two teachers to beat a junior high
school boy (who was injured by the treatment) was found to consti-
tute cruel and unusual punishment. On the other side of the issue,
many specialists believe that laws permitting corporal punishment
send parents the wrong message by giving the schools’ carte blanche
to the use of physical violence as discipline (Feshbach 1980). In many
states, children are the only citizens whom it is legal to hit.

Organizations like the National Committee to Prevent Child Abuse,
the National Center for the Study of Corporal Punishment and Alter-
natives,and the Committee to EndViolence Against the Next Genera-
tion gather information about the uses and outcomes of corporal
punishment and lobby against its continued use in both homes and
schools.

Ironically, even as many parents and legislators continue to cham-
pion the use of physical discipline in schools, there is widespread criti-
cism and occasional hysteria over possible instances of child abuse in
day care facilities. As the 1999 National Child Abuse and Neglect Re-
porting System findings clearly demonstrate, the vast majority of in-
stances of child abuse—physical, sexual,and emotional—take place at
the hands of family members. Conditions vary tremendously in child
care settings in the United States,and many legitimate concerns about
the quality of child care, the training and continuity of child care staff,
and the potential outcomes of early child care exist. In spite of the
clear need for legislative action to remedy poor-quality and unsafe
conditions in many child care facilities, it seems likely that the poten-
tial for child abuse in these settings has been grossly exaggerated. The
National Child Protection Act, signed into law in 1993, mandates that
states report child abuse crimes perpetrated by child care providers
to a national background check system. The act does not address pri-
vate child care providers or nannies, nor does it address the overall

substandard nature of much of the child care in the United States.
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Child Maltreatment in History

Child abuse in America has been called “a swatch from the fabric of
a violent society” (Hobbes, in Zigler and Hall 1989, 41). Child mal-
treatment is not, of course, a new phenomenon. Only since the mid-
twentieth century has it been a major focus of public concern and sci-
entific study (Ariés 1962; Boswell 1988; Greenleaf 1978; Zigler and
Hall 1989), but throughout history, children have suffered many forms
of maltreatment at adult hands. Infanticide was once commonly prac-
ticed in regions as diverse as ancient Greece and Rome, China,and the
Middle East, among others. Biblical accounts of the calculated slaugh-
ters of infant boys at the foretelling of the births of Moses and Jesus
describe common practices of that time. The classical conception of
Hell as a burning pit, in fact, derives from descriptions of Hinnom, the
burning valley in which Old Testament kings like Solomon and Manas-
seh sacrificed children to the god Moloch; King Ahaz, we read, “burnt
incense in the valley of the son of Hinnom and burnt his children in the
fire” (2 Chron. 28.3). The biblically described practice of interring live
newborns in the foundations of buildings continued, in some places,
into the twentieth century; the foundations of London Bridge and the
dikes of Oldenberg in Germany have been found to contain infant re-
mains (Stern 1948).

Poverty has always exacerbated the likelihood that children who
had become an economic liability would be abandoned, sold, or muti-
lated (to make them more pitiable beggars). During the Middle Ages,
even children whose families were affluent enough to provide school-
ing fared poorly: corporal punishment in schools was framed either as
a sort of monastic self-abnegation or as a tool to enhance moral de-
velopment and educational prowess. During the Industrial Revolution
in Western Europe and the United States, even very young children of
the working classes labored long hours under harsh and hazardous
conditions, subject to occupational injuries, diseases, and deformities
(Cahn and Cahn 1972;Hanway 1785).
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In the United States, the case of Mary Ellen Wilson in the 1870s
marked the beginning of public outcry against the maltreatment of chil-
dren. Eight-year-old Mary Ellen was discovered in the home of her
adoptive parents, chained to a bedpost, starved, beaten,and deprived of
contact with the outside world. Because no agency then existed to take
responsibility for this case, Henry Berg,founder and president of the So-
ciety for the Prevention of Cruelty to Animals, intervened and saw the
case brought to trial. The newspapers widely publicized the proceed-
ings. Eventually, her adoptive mother was briefly jailed, and Mary Ellen
was placed in an orphanage. In 1875, one year after the case came to
trial, the Society for the Prevention of Cruelty was founded, and other
child protective organizations were soon established in the same mold.

In the 1940s, important advances in pediatric radiology provided
the first images of bone and soft-tissue injuries, which often led to sus-
picion of child maltreatment (Caffey 1946). Not until the 1960s, how-
ever, was the term “child abuse” coined (Helfer and Kempe 1968).The
field of child abuse study as we know it today is relatively new and re-
mains very much in a state of growth, often accented by controversy.
Today, recently developed imaging techniques—CT scanning,fMRI,and
other diagnostic tools—give us new awareness not only of what is
happening in a child’s bones and soft tissues when abuse takes place
but opens a window into how the child’s brain develops in response to
long-term abuse.

ous year’s rate of 12.6. Most of these children were age three or under.
In almost 90 percent of all cases, the perpetrator of abuse was a parent.

During 1999, approximately 1,100 children died as a result of
abuse and neglect, a rate representing roughly 1.62 deaths for each
100,000 children in the general population. Almost 43 percent of these
children died in their first year of life; 86.1 percent were younger than
six (Child Welfare League of America 2001).

Parents list many causes as factors in their abusive behavior: eco-
nomic stress, substance abuse, parental history of abuse, and others.
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Second only to substance abuse as the most often listed reason for child
abuse is “lack of parenting experience or skills,” cited by 67 percent of
parents surveyed (Kirkpatrick 1999). Notes the director of a child
abuse prevention agency, A. Sidney Johnson: “As a society, we're good
at helping parents make sure the baby dresses well and is fed properly.
But when it comes to helping them learn how to become good parents,
they’re on their own” (Kirkpatrick 1999, 1).

Child Abuse in Context

The long-term effects of abuse are well demonstrated. Research points
decisively to the disturbing outcomes associated with child abuse and
neglect that go well beyond the immediate—and far from inconse-
quential—harms of the abuse itself. Social withdrawal or antisocial be-
havior, learning deficits, post-traumatic stress syndrome, major de-
pressive disorder, substance abuse, and other mental health problems
have long been linked to a history of child abuse (Cicchetti and Carl-
son 1989; Glaser 2000; Kaufman and Charney 2000). The mecha-
nisms underlying these phenomena, however, have been less well un-
derstood. In light of recent advances in brain imaging technology,
neurobiologists have turned their attention to examining the neuro-
logical mechanisms by which the abusive experience affects the child’s
psychological functioning and behavior. These findings have taken
their place within the broader context represented by the developmen-
tal and ecological framework that developmental psychologists em-
ploy to help them make sense of the behaviors and needs of the young
child and his or her family. Assembling the pieces in this way—devel-
opmental, social, and neurological—can shed more light on just how
damaging child maltreatment can become and why it is so vital that we
implement and support policies that fund and foster child-protection
prevention and treatment efforts.

While taking a multidisciplinary approach to the problems asso-
ciated with child maltreatment has yielded new insights, prevention
strategies, and treatment options, it has also enriched, and sometimes
complicated, our understanding of these problems. Our view of the
child as changing, responding to, and interacting within a variety of
spheres guides the way we view and propose to treat child abuse. These
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spheres, which can be envisioned as a series of concentric circles with
the child at their center, range from the most intimate dyadic relation-
ships (mother-child, father-child) to broader influences exercised by
schools, communities, child care arrangements, even public policy.

The young child’s relationship with the world and its inhabitants
and the way in which the child receives and acts on physical, cognitive,
and social stimuli are affected by developmental changes. That child is
more than just a passive recipient of a caregiver’s actions; instead, he or
she interacts with the caregiver in (in the best of all possible worlds) a
fully mutual relationship.

Imagine a baby girl of six months in an infant seat being fed by
her father, for instance. She takes in the bites of baby food as he offers
them but also signals her reactions—delight at peaches, disgust at
spinach, refusal of more food when full or interested in something
else—through her body language and vocalizations. She screws up her
face if the food is distasteful, opens her mouth wide for her favorites,
and babbles in response to his description of her gourmet meal or her
big-girl appetite. Similarly, a responsive dad takes a break or ends the
meal when she begins to turn away from the proffered spoonful, or
looks for the source of her distress—a wet diaper, a bubble of gas—if
she cries. In turn, she rewards his responsiveness to her with displays of
happy affection and with a willingness to interact and to explore her
environment.

Now imagine a similar but less happy scenario. Perhaps the mother
feeding her son is young and inexperienced, or she is tired from work-
ing a double shift. Perhaps her child is ill, was born prematurely, suf-
fered from drug or alcohol exposure in utero, or is simply of a more re-
active temperament: he hesitates to try new foods or cannot clearly
signal that he is ready to take a break from eating strained carrots so
that he can play with the spoon she’s wielding. Frustrated by what she
may perceive as a deliberate lack of cooperation, she may chase him
with the food as he turns away or become impatient with his agenda
and take his rejection personally. Whereas the first scenario ended with
a well-fed baby and a dad and daughter both ready to play, this scene
ends with mom angry and her son frustrated and in tears. A parent un-
aware of what constitutes normal infant behavior (as this boy’s does)
may respond punitively.
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Each stage in a child’s life makes unique demands on the care-
giver, and each stage brings with it a set of specific developmental
needs and vulnerabilities. This illustration of how a parent and child
affect each other and engage in mutual interactions is the ecological
perspective on an intimate scale. Because children are a part of a chang-
ing and developing system that includes their parents, caregivers, com-
munity members, extended families, and so on, they get into increas-
ingly complex experiential realms as they grow and mature, and each
of their reactions to a new experience is informed by those that have
come before. For a young child whose attachments to significant adults
are in a crucial stage of development, an abusive experience will have
far different effects on him or her, and on the family, than will a similar
incident when the child is ten or a teenager or a young adult.

Brain Research and Child Abuse

The tools we now have access to, such as PET scans and fMRI tech-
nology, which give us glimpses into the workings of the brain, are hav-
ing as significant an impact on our understanding of child abuse and
its aftereffects as early radiologic studies of children in the 1940s, which
provided the first concrete diagnostic evidence of child maltreatment
(Caffey 1946). Using these and other techniques, neurobiologists and
neurochemists working on issues related to the brain and child abuse
have uncovered findings far more fascinating—and shocking—than
the long-bone fractures first viewed in the context of acknowledged
child abuse more than fifty years ago.

The findings of these studies have been startling, providing pro-
found affirmation of the notion that a child’s experiences and interac-
tions with others actually change the very architecture of the brain in
ways that, in turn, affect behavior and future cognitive and social de-
velopment. Both human and animal studies confirm our belief that ex-
perience and neurological development are inextricably linked (Cic-
chetti, in press; Verrengia 2000). As Bruce Perry and his colleagues
assert, “The brain organizes and develops as a reflection of develop-
mental experience. When a stressful event is severe enough and of a
sufficient duration, an increase in neurotransmitter activity causes ab-
normal development in the central nervous system of the traumatized
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child. . . . Affective or emotional memories are indelibly implanted
into the brain stem and midbrain and result in alterations in basic
physiological functioning” (Perry and Pate 1994, 147).

Sufficient empirical evidence exists to substantiate this assertion,
and increasingly sophisticated brain research on precisely how the ex-
perience of maltreatment changes young children is yielding fresh in-
sights into the long-term implications of abuse and neglect (Cicchetti
and Rogosch, unpubl. ms, 1997; Cicchetti and Toth 2000). Research
on the outcomes of abuse formerly focused almost entirely on psycho-
logical and behavioral consequences of maltreatment. Today, however,
our growing ability to examine the neurobiological correlates of abuse
is shedding light on the mechanisms that both contribute to and pro-
tect children from poor outcomes associated with abuse. Early emo-
tional traumas or stresses, for example, have been shown to raise con-
centrations of stress hormones like cortisol to levels that are actually
toxic to brain cells, thus reducing the density of connections among
cells (Gunnar 1992; Gunnar et al. 1992; Gunnar and Nelson 1994). And
in a review of brain research related to child maltreatment (Glaser
2000), child abuse is demonstrably associated with biochemical, struc-
tural, and functional modifications to the brain. Early and chronic
abuse can be assumed to have more severe effects than episodic or less
frequent or later-occurring events. Statistical analyses of large data sets
on individuals with a history of child abuse can reliably distinguish the
neurological aftereffects of maltreatment from those associated merely
with the same stressors that might have precipitated the abuse in the
first place (Mullen et al. 1996).

Both trauma and deprivation (abuse and neglect) have been
found to have perceivable deleterious effects on the human brain
(DeBellis and Putnam 1994). PET scan studies of the brains of adults
with a history of post-traumatic stress disorder, for instance, showed
changes in areas of the brain associated with memory and a dampening
of the effectiveness of language-producing areas (Rauch et al. 1996).
Several studies of abused children (such as DeBellis et al. 1999) have
confirmed an association between maltreatment and overall reduction
in brain size, with the length of exposure to abuse associated with the
degree of reduction in brain volume. Kaufman and Charney (2000)
also describe persistent changes in the structure of the brains of chil-
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dren with a history of child abuse. These changes are linked to an in-
creased vulnerability to the development of the types of depressive dis-
orders seen at disproportionately high levels in abused children. Re-
ductions in hippocampal volume are also associated with a history of
physical and sexual abuse during childhood (Perry and Marcellus 1998;
Perry et al. 1995). Studies of this type have clear implications for cogni-
tive development in children with a history of abuse, as well as for the
development (and prevention) of socially maladaptive behaviors asso-
ciated with abuse (Emens et al. 1996; Kaufman and Zigler 1996).

Child Abuse and Social Policy

The child abuse research described in brief here, particularly when
viewed in a context incorporating decades of behavioral research, bears
directly and positively on the notion of brain changes that occur in di-
rect response to environmental influences and that, further, have a last-
ing impact on an individual’s behavior. The message from such re-
search is clear: as we have long suspected, based on the findings of
observational and behavioral research, the impact of child abuse—
particularly during the early years—has the potential to be profound
and long-lasting, and may be much more severe and persistent than
had previously been thought.

Programs and policies designed to prevent child abuse and to im-
prove outcomes for children and families whose lives are touched by
child maltreatment are not only humane but cost-effective. One study
finds that the economic costs of child abuse and neglect in the United
States are staggering, an estimated $285 million per day, the equivalent
of nearly $1,500 per day per U.S. family (Levine 2000). These costs in-
clude not only direct costs, such as for emergency and chronic medical
care, mental health care, and the administration of the child welfare
system and judicial system, but indirect costs related to law enforce-
ment, juvenile delinquency, lost productivity to society, and adult crim-
inality (Lewis, Mallouh, and Webb 1989; Olweus 1980; Widom 1989).

Policies and action plans are critically needed in at least three ar-
eas: addressing the adequacy of child abuse investigation and service
delivery planning and funding, working with parents to prevent child
maltreatment, and continuing to fund and mount studies about the
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neurological aspects of child abuse to increase our understanding of
the mechanisms at play and to help us develop techniques to mediate
and ameliorate these outcomes.

Child Protective Services

The Administration for Children and Families (2001), a division of the
U.S. Department of Health and Human Services, keeps track of ser-
vices typically provided to families of children who have been ne-
glected or abused. In 1999, some 1.5 million children, or 2.2 percent of
the child population, received services that might have included one or
more of the following: respite care, parenting education, housing assis-
tance, substance abuse treatment, child care, home visiting (discussed
in Chapter s), individual and family counseling, transportation, and
domestic violence services, among others (Administration for Chil-
dren and Families 2001). Funding for such services is provided through
a variety of programs at federal, state, and local levels, pursuant to leg-
islation including subsections of the Social Security Act and amend-
ments to the Child Abuse Prevention and Treatment Act of 1974.

In addition to families that received preventive services, nearly
half a million children received postinvestigative services after they
were identified as victims of abuse (some families receive both types of
services). In most cases, however, families receive no services, even when
the state finds reasonable support for allegations of maltreatment. Rea-
sons for the lack of services to families identified as being most at risk for
child abuse are complex. They include lack of funding for appropriate
service provision and adherence to a uniquely American philosophy
that gives primacy to the rights of parents (over and above those of their
children) to determine how their children will be treated.

Caseworker overloads play a major role in the lack of adequate
service provision. A recent study of caseworkers for state child welfare
agencies across the nation revealed that these agencies lose roughly 20
percent of their staffs in a given year, a statistic linked directly to the
pressures associated with unreasonably heavy caseloads, low pay, and
the pressures of administrative responsibilities related to monitoring
cases (Child Welfare League of America 2001). Budget cuts at state and
federal levels have slashed both human and material resources from
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child protective agencies. Catastrophic cuts from welfare rolls nation-
wide have been made as a result of the passage of the Personal Respon-
sibility and Work Opportunity Reconciliation Act of 1996. Social ser-
vices caseworkers tend to be overburdened and under-trained (Gelles
1996). They report feeling stressed by the life-or-death decision mak-
ing that characterizes their daily work lives, underappreciated when
their actions save lives, and guilty when they do not.

Caseworkers are also caught between conflicting philosophical
underpinnings of child protection. In theory, caseworkers are there to
protect and serve the needs of young children, but as we stated above,
this drive often conflicts with a strong tendency in the United States to
promote family preservation. Keeping biological families together as a
priority often overrides the needs of children to be protected from
those very families. Statistics from the 1999 National Child Abuse and
Neglect Reporting System (Administration for Children and Families
2001) indicate that 12.5 percent of the families of children who died as
a result of abuse and neglect in the nation during that year had received
family preservation services during the five years preceding the child’s
death. Child abuse expert Richard Gelles (1996) blames such deaths on
heavy casework loads and an overemphasis on the philosophy of fam-
ily preservation, which emphasizes the rights of biological parents over
those of their children. The welfare of the child should always be the
foremost concern of those who mount, fund, and evaluate interven-
tions in cases or suspected cases of child abuse and neglect. Certainly
many families can improve their functioning with the aid of support-
ive services, but strong evidence indicates that not all families will be
able to provide optimal or even adequate care to these children.

Working with Parents

Stopping child abuse before it starts would be the strategy of choice in
the best of all possible worlds. It is perhaps surprising that as of this
writing, parents in the United States, on average, appear to be more
rather than less willing to accept corporal punishment as a routine part
of child raising (Alexander 2001), reversing an earlier trend. High-pro-
file child guidance gurus have achieved strong media visibility by pro-
moting a parent’s “right” or even “responsibility” to employ corporal
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punishment (Ezzo and Ezzo 1998; Rosemond 1994). In spite of such a
trend, experts continue to warn that the negative outcomes of corporal
punishment far outweigh any benefit parents might feel they derive
from spanking their children. One study, for instance, notes that it
takes an average of eight spankings triggered by a particular behavior to
prompt a child to change that behavior in the desired direction. But
the same number of time-outs will have the same effect, without the
negative outcomes and potential for harm (Straus and Mathner 1996).
Respected groups like the American Academy of Pediatrics and Zero to
Three remain staunchly opposed to the use of physical punishment by
parents and committed to parent education campaigns that may help
to reverse the most recent trend back toward widespread acceptance of
spanking and other forms of corporal punishment.

Even when secondary prevention efforts—those that keep iden-
tified child abusers from repeating their actions—are effective, the
devastation that can affect a family in which abuse has taken place and
protective (but often invasive) services have been applied often cannot
be healed completely. The physical affects of child abuse are likely to
fade long before the emotional, cognitive, and legal outcomes have
been resolved. Reliable research indicates thata domino effect may also
be associated with child abuse, such that, even if stopped early, related,
delayed effects may be manifested later in life (Aber and Cicchetti
1984; Cicchetti and Carlson 1989). Primary prevention of child abuse
—that is, providing the services families need to avoid abusive behav-
ior in the first place—are the answer.

Parent education—helping parents to understand their child’s
behavior, to anticipate developmental crises (such as increased crying
in the first three months or the negativity common in the second year
of life), and to maintain a realistic set of beliefs about developmentally
appropriate behaviors (Zigler and Hall 1989)—is typically at the core
of such preventive efforts. As the previous chapter discussed, home vis-
itation programs are one effective means to address this goal, especially
when intervention is implemented early, even, when possible, in the
prenatal period.

In keeping with a developmental-ecological framework, we pro-
pose that broad-based, comprehensive family support programs offer
the most promising means to both prevent and—where necessary—
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treat child abuse (Daro 1993; Zigler and Gilman 1993). The School of
the 21st Century program, which includes in its components a child
care program and outreach efforts to assist, support, and educate par-
ents, and the Illinois-based Ounce of Prevention fund, whose family-
based program has been highly successful in controlling child abuse
and decreasing the influence of negative outcomes, are two examples
of such programs. Parent-education programs, particularly those that
target young people before they become parents, have also been shown
to be effective at preventing child abuse, both by encouraging delayed
childbearing and by giving new and prospective parents a realistic
sense of developmentally appropriate behaviors in infancy and early
childhood (Pfannenstiel, Lambson, and Yarnell 1991).

Parent education can also be provided through media outlets.
The use of brief public service announcements such as the nationally
promoted Don’t Shake the Baby campaign, can inform parents about
the dangers of corporal punishment, anger management, stress re-
duction, and where and how to seek help for abusive impulses or be-
haviors.

Last, the need for more research on child abuse and all its aspects
—social, cognitive, and neurological—is profound. Further informa-
tion on how abusive experiences affect the structure of the brain and its
ability to mediate stress, learning, and depression can help us both to
promote appropriate parenting and to find ways to alleviate or buffer
the effects of child maltreatment. A commitment to effective policies
based on sound research is the least we owe to children and families.
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impact of early experience on the developing brain are being used to

In earlier chapters we have described how news reports on the

influence social policies and interventions for young children. One
compelling example is the so-called Mozart effect—the widely publi-
cized yet empirically unsupported link between listening to Mozart
piano sonatas and increases in cognitive abilities. In this chapter we
will look at how the Mozart effect and other similar studies have been
used in the service of misguided, quick-fix solutions to issues that are,
in truth, far more complicated. Contrasted with these false solutions
are the substantive contributions by high-quality, intensive, multi-
domain interventions to early cognitive and social development.

Early Experience and the Development
of the Human Brain

One way of measuring the relation between early experience and cog-
nitive development is to study language acquisition. Language is a cog-
nitive function that is highly dependent on experience and relatively
easy to quantify. In Meaningful Differences in the Everyday Experience
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of Young American Children (1995), Betty Hart and Todd Risley de-
scribe a study of this type. The authors examined the language devel-
opment of children raised in professional, working-class, and welfare
families, and they found significant differences in the number and
quality of parental verbalizations directed toward the child among
these three groups. Observations of the children when they were be-
tween thirteen and thirty-six months old revealed that the children
heard an average of 487 parental utterances per hour in the professional
families, 301 in the working-class families, and 178 in the families re-
ceiving public aid. Furthermore, the quality (use of nouns, modifiers,
past-tense verbs, declarative sentences, and so on) of the utterances was
highest in the professional group. Most significant, these differences in
the amount and quality of parental language were related to the child’s
vocabulary growth, vocabulary use, and 1Q at age three, as well as to
scores on tests of verbal intelligence at ages nine to ten. Interestingly,
within the working-class group, differences in the parents’ language
were not related to whether the families were middle or low income,
but these speech differences accounted for much of the variation in
children’s vocabulary and 1Q at age three. This finding suggests that
the verbal environment of the home has greater bearing on a child’s
language development than a parent’s economic resources (and the
things that money can buy).

Hart and Risley’s findings are not without precedent. In another
study (Huttenlocher et al. 1991), researchers found that the amount of
parents’ speech when children were sixteen months old was related to
the children’s vocabulary growth over the period of study. Having es-
tablished that individual experiences affect children’s later observed
abilities, the next set of questions becomes more focused on process:
How are social experiences, such as the amount and quality of parental
language early in life, translated into concrete and measurable differ-
ences in young children’s development?

Research with animals and new brain imaging, scanning, and
electrical recording technology (Chugani 1996; Nelson and Bloom
1997) have advanced our understanding of the impact of early experi-
ence on the developing brain. Such investigations are beginning to give
us some tentative answers about the mechanisms behind findings like
those reported by Hart and Risley, Janellen Huttenlocher and col-
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leagues, and others (for example, Fox, Calkins, and Bell 1994). The bi-
ological work suggests that early experience influences the brain in two
primary ways: first, by affecting the normal developmental growth
process, and second, by affecting stress circuits in the brain due to re-
peated exposure to glucocorticoid hormones, also known as cortisol.
In discussing these processes, we should note that much of this work
has been conducted with animals and that the new technology being
used is still new and imprecise.

Normal Developmental Growth and Synaptogenesis

The first years of life are characterized by dramatic growth in synapse
formation and dendritic density in the developing brain. (Recall thata
synapse is a junction of two nerve cells; through dendrites, signals from
nerve cells branch out to other cells.) As we discussed in the earlier
chapter on brain development, growth rates in many areas of the brain
peak between two and three years of age and subsequently decrease,
leveling off at adult levels during adolescence (Bourgeois, Goldman-
Rakic, and Rakic 1995; Huttenlocher 1994; Huttenlocher and Dab-
holkar 1997). Continued activation of new synapses, formed primarily
through experiences during these early years, drives a pruning or selec-
tive retention process in which both the density and the structure of
synapses are altered and reduced (Greenough, Black, and Wallace 1987;
Hockfield and Lombroso 1998a; Huttenlocher 1994). This reduction
appears to be necessary for the development of higher-level skills
(Bruer 1999). Further, even though synaptic connections are being re-
duced even faster after age three, there is still opportunity for the
growth of new connections in response to experience (Gunnar and
Barr 1998). From this process researchers have derived the notion of
plasticity, which refers to the malleability of the system and its ability
to respond to environmental changes (Huttenlocher 1994). William
Greenough and his colleagues (Greenough and Black 1992; Greenough
etal. 1987) break this process down further, differentiating environment-
expectant and environment-dependent processes and tagging the for-
mer specifically to critical or sensitive periods in synapse formation.
Environment-expectant processes happen early in development
and are characterized by the overproduction of synapses in expectation
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that a particular sensory stimulus will occur. The stimuli are those ex-
pected to be present in the average environment of the young of a par-
ticular species. After repeated exposure to the stimulus, the activated
synapses are strengthened, while those that remain unactivated are
pruned away. The overproduction of synapses in expectation of a par-
ticular environmental or sensory event has been described by Gree-
nough and colleagues (1987) as “readiness for experience.” The process
allows for the potential range of stimuli within the global category of
the species” natural surroundings.

An example is the universal responsiveness of infants to phonemes
regardless of the caregiver’s language (Werker and Tees 1984). A related
finding is that infant babbling before nine months of age is indistin-
guishable across languages (Blake and de Boysson-Bardies 1992). After
a period of exposure to a single language, the infant becomes respon-
sive only to its phonemes and begins to babble in sounds characteristic
of that language (Kuhl 2000). These findings suggest that the infant is
becoming “ready” for the development of native language through an
overproduction of synapses. Those that are needed will be selectively
preserved based on the infant’s linguistic exposure.

Extensive research on animals supports the notion of environ-
ment-expectant processes and, more generally, of critical or sensitive
periods for sensory development. In a classic study, described more
fully earlier in Chapter 2, researchers showed that if a kitten has visual
input in only one eye during a brief period early in the kitten’s devel-
opment, the majority of synapses formed between neurons in the vi-
sual cortex will be devoted to the stimulated eye. As a result, one eye
takes control of the visual cortex, and the other eye becomes discon-
nected (Wiesel 1982; Wiesel and Hubel 1963). Additional studies sug-
gest that such outcomes cannot be reversed by stimulation in both eyes
later in development (Crabtree and Riesen 1979). In research with hu-
man infants, Fox, Calkins, and Bell (1994) also support the notion of
experience-expectant processes. Using EEG technology, these re-
searchers found that just before the onset of crawling, infants were
higher on measures of electrical activity between two distinct locations
of the brain, indicating an overproduction of synaptic connections.
Children who had begun crawling or had been crawling for several
months had significantly lower levels of electrical activity between
these sites, indicating a process of synaptic pruning.
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The second component of Greenough’s model is the concept of
experience-dependent processes, or processes that occur in response to
experiences unique to the individual. This component is based on the
premise that much of the information necessary for successful devel-
opment is specific to each person (Greenough et al. 1987). The neural
activity thought to underlie this process is that new events trigger the
creation of synaptic connections and an expansion in dendritic com-
plexity. By contrast, low exposure to novel experiences results in low
generation of synaptic connections and less dendritic complexity.

Research supporting the experience-dependent process has fo-
cused primarily on the effects of either enriched or deprived environ-
ments on development. Work with rats and mice has revealed that be-
ing reared in what is described as an enriched environment (in a cage
with multiple objects and other animals in contrast to an empty, iso-
lated cage) results in a heavier and thicker cerebral cortex. This greater
mass is largely due to a greater number of synaptic connections and
dendritic branchings (Greenough 1975; Hockfield and Lombroso 1998b;
Rosenzweig, Bennett, and Diamond 1972). For example, researchers
(Kempermann, Kuhn, and Gage 1997) found significantly more neu-
rons in the hippocampus as well as greater hippocampal volume in
mice reared in an enriched environment compared to those reared in a
“standard” cage (empty of objects and with few companions). One ob-
served effect of these increases was that the enriched group showed
greater speed in learning a task involving a water maze.

Glucocorticoids and Stress

Another area in which experience-dependent processes are at work is
in the production of glucocorticoid hormones in response to specific
environmental events and, in particular, to events that cause stress (see
Glaser 2000 for a review). Persistent exposure to glucocorticoids (cor-
tisol) has been found to result in dendritic atrophy in the hippocampus
and, under conditions of excessive exposure, in neuron death (Lom-
broso and Sapolsky 1998). Thus, an abundance of glucocorticoid hor-
mones can reduce the number of glucocorticoid receptors in the brain,
affecting the brain’s ability to modulate and respond to future exposure
(Benes 1994; Gunnar and Barr 1998). The result is a future inability to
regulate responses to stress (Clark and Schneider 1993). In other words,
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“full-blown response patterns (e.g., hyperarousal or dissociation) can
be elicited by apparently minor stressors” (Perry et al. 1995, 275).

High levels of stress and subsequent high levels of cortisol have
implications for the healthy development of young children. For ex-
ample, Joan Kaufman and colleagues (1997; see also Kaufman and
Charney 2000) reported increased cortisol secretion in a group of de-
pressed, abused children who were experiencing ongoing familial and
environmental stressors as compared to depressed, nonabused children
and a control group. Other researchers have found higher cortisol lev-
els to be related to poor attentional focus and self-control in preschool-
ers (Gunnar et al. 1997); the ability to remember new information
(Gunnar and Nelson 1994); the use of a disorganized or avoidant at-
tachment strategy in infancy and toddlerhood (Nachmias et al. 1996;
Spangler and Grossman 1993); and increased likelihood of aggressive
and violent behavior in boys later in development (Perry 1997). Very
high levels of neurotransmitters (due to prolonged stress) in the pre-
frontal cortex have also been found to affect working memory (Arn-
sten 1999). These findings hint that a stressful environment can harm
the brain and permanently affect social and emotional behavior.

Reactions to Early Brain Development Research

Taken together, the research described above suggests that the infant is
born with a basic genetic blueprint for development that guides the
overproduction of synapses in expectation of “normal” environmental
stimuli. The effect of stimuli unique to the individual is to structure
both the pruning of unused synapses and the further production and
strengthening of existing synapses. Although much more work needs
to be done, these findings have captured a great deal of political, me-
dia, and research attention. In spite of the tremendous interest shown
by the general public, policy makers, program operators, and educa-
tors in the new brain research and its potential applications, some sci-
entists have called for caution in interpreting and especially in acting
on the findings. One well-known critic of the media and policy hype
surrounding the brain research is John Bruer, whose book 7/he Myth of
the First Three Yearswe have discussed in previous chapters. Despite the
misleading overstatement of his title and the resulting misguided me-
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dia and political questions about the value of early intervention for
young children, we agree with Bruer’s suggestion that the brain find-
ings be interpreted with several important caveats. In this regard, two
important points need to be underscored.

First, the majority of the evidence supporting synaptogenesis,
critical periods, and the relative benefits of enriched environments has
been conducted with animal populations. The studies done thus far
with humans have been primarily indirect (Fox et al. 1994), where the
impact of particular environments on the brain is inferred. Although
new PET and fMRI technology has enabled researchers to examine di-
rectly and noninvasively the brains of young children, this work is very
recent and has been conducted primarily with small numbers of chil-
dren who have medical difficulties (such as epilepsy) or have suffered
extreme deprivation and trauma. It is not appropriate to generalize
findings from studies with such select populations to our understand-
ing of the normal development of the human brain.

Second, evidence that is being cited to show the benefits of “en-
riched” environments actually proves no more than the harmful effects
of deprived environments. For example, many studies have compared
animals residing in groups in cages with lots of objects and toys with
animals reared alone (or in smaller groups) in cages with no objects.
Some researchers have explained that the environments that include a
variety of stimuli are less “enriched” than they are a gross approxima-
tion of the natural environment—that they are, in other words, nor-
mative. Greenough, too, suggests that these environments might bet-
ter be described as “complex” environments (Greenough and Black 1992;
Kempermann et al. 1997). Consequently, findings from such studies
suggest less about the increased capacities resulting from enrichment
than they do about the reduced capacities resulting from deprivation.
Furthermore, although the results tell us much about biological devel-
opment under differing environmental conditions, they tell us very lit-
tle about the power of interventions to change behavior and promote
positive developmental outcomes within deprived environments.

The results from the animal experiments tell us even less about the
power of the environment to affect human development. In the state
of nature, there is actually little variation, in, say, rats’ behavior. A
mother rat instinctively cares for her pups in a way that is conducive to
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their growth and development. In human beings, there is wide range
of possible maternal and paternal behaviors—some more and some
less beneficial to the child. Further, rats are nurtured during a very brief
childhood, whereas human babies are under their parents’ influence
for a relatively long period of time. What this all means is that rodents
are rarely deprived of good caregiving during their period of growth.
Humans may receive good, neutral, or poor caregiving at various times
over their different stages of development. And human environments
do not come in the two flavors, “standard” and “enriched,” like those
provided to laboratory animals. People are born into environments
ranging from very deprived to very enriched with every possibility in
between. This is why many fields of human biology and psychology
treat the environment as a continuum and refer to what is called the
“threshold effect.” This means that a certain level of environmental nu-
trients, be they adequate food or verbal stimulation, is required for
normal development to occur. Below this level, development will be
harmed. At or above the threshold, development will proceed as it
should. Note that here again, scientists are only sure about what will
happen in deprived conditions, not what value is added by enrichment.

Neither the lack of ability to generalize from animals to humans
nor the true meaning of environmental variation studies has deterred
American capitalists seeking profits or politicians seeking votes. Some
professionals have used the brain research to promote very early inter-
ventions, not just for disadvantaged children but for all American
babies. Some ideas are simple and free, like advice to sing or read to
newborns. Others have evolved to a variety of misguided “quick-fix”
solutions and commercial promises that this or that gadget will pro-
vide the experiences necessary to grow a baby’s brain. Among such
quick fixes, perhaps none are so recently prominent as those based
upon what is popularly termed the Mozart effect.

The Mozart Effect and 1Q Change

In 1998 Georgia’s governor Zell Miller proposed a bill to spend $105,000
to give each newborn child in the state a cassette or compact disc of
classical music. Governor Miller’s enthusiasm and policy proposal were
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inspired by the highly touted Mozart effect, first reported in 1993 by re-
searchers at the University of California at Irvine. In a study published
in the journal Nature, Francis Rauscher, Gordon Shaw, and Katherine
Ky (1993) found that college students who had spent ten minutes lis-
tening to Mozart’s Sonata for Two Pianos in D Major had Stanford-
Binet spatial subtest IQ scores (measuring abilities in visual-spatial
thinking and the simultaneous processing of information) that were
eight to nine points higher than students who had listened to either a
relaxation tape or nothing. The IQ effects did not persist beyond the
ten-to-fifteen-minute testing session. In a follow-up study, Rauscher,
Shaw, and Ky (1995) attempted to replicate their findings with a new
sample of seventy-nine college students. Over the course of five testing
days, they examined differences in visual-spatial abilities and visual-
motor coordination skills using the paper cutting and folding task of
the Stanford-Binet among students who had listened for ten minutes
to Mozart’s Sonata K. 448 and those who had heard nothing or had lis-
tened to a variety of nonclassical musical selections. The Mozart group
had significantly higher scores by day two, but their scores were not
significantly different from the other two groups on days three, four,
and five. Interestingly, the effect of listening to Mozart in this study
was not immediate, as it had been in the first study. In both experi-
ments, however, the effect did not persist.

Most relevant to our topic are findings with preschool children.
In one study, children between the ages of three and five who had pri-
vate piano keyboard lessons ten minutes a day for six months were
compared to those who had computer lessons, singing lessons, or no
lessons. The piano group had higher post-test scores on the object as-
sembly task of the Weschler Preschool and Primary School Test of In-
telligence (WPPSI), which requires spatial-temporal reasoning skills
(Rauscher et al. 1997). The researchers described these changes inspatial-
temporal reasoning as “long-term” because they were equally evident
for children who were tested less than a day after their final lesson and
those tested more than a day later. The authors concluded that “music
training, unlike listening, produces long-term modifications in neural
circuitry . . . in regions not primarily concerned with music” and that
the improvement for the piano group was equivalent to “an increase
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from the soth percentile on the WPPSI-R standardized test to above
the 8sth percentile” (Rauscher et al. 1997, 7).

In their studies of both preschoolers and college students, Rauscher
and her colleagues (1995, 1997) conjecture about the mechanism un-
derlying the findings. They suggest that exposure to music (Mozart in
particular) primes the portion of the cortex responsible for spatial-
temporal reasoning skills, or the ability to envision and rotate images
in the mind. This “priming,” if it occurs over a period of time, pre-
sumably strengthens those neural circuits and results in “long-term”
change. Yet the exceptionally limited definition of “long-term” in this
context (ten minutes and a day or two) makes this conclusion purely
speculative.

Other researchers who have attempted to replicate the Mozart ef-
fect have had little success. Efforts to discern music-induced superior-
ity on mental tasks have failed (Kenealy and Monseth 1994; Steele,
Ball, and Runk 1997; Steele, Bass, and Crook 1999; Newman et al.
1995; Stough et al. 1994; Wilson and Brown 1997). As of this writing,
the work with preschoolers has not been replicated. Finally, scientists
have levied serious criticisms of the original work on methodological
grounds, some of which may account for the lack of replication (Chabris
1998; Newman et al. 1995).

In spite of its scientifically weak base, the Mozart effect has gained
a durable reputation with the public. The original research has given
rise to claims about the power of short-term “enrichment” experiences
to alter neural structure. Entrepreneurs, not surprisingly, have capital-
ized on the phenomenon, and the Mozart effect has quickly found its
way into a variety of products for families with infants and young chil-
dren. Among these are videotapes shown in maternity wards, a variety
of CDs with names like “Beethoven for Babies,” and a popular book
and CD package by Don Campbell entitled 7he Mozart Effect: Tap-
ping the Power of Music to Heal the Body, Strengthen the Mind, and Un-
lock the Creative Spirit. Governor Miller’s well-meaning efforts, as well
as similar programs supported by the governors of both Tennessee and
Florida, have surely spiked the sales of certain types of classical music.
And although we have nothing against music in the nursery, these
leaders” proposals could have the effect of turning attention, as well as
critical state money, away from more substantive (if more expensive)
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programs that are proven to have positive and genuinely long-lasting
effects on young children growing up under deprived conditions.

DéjaVu

The tendency to embrace easy ways to induce fast learning is not new;
history provides plenty of illustrations of our previous steps down this
path. During the early 1960s a profusion of “educational” toys and
gimmicks, such as crib mobiles and talking typewriters, enjoyed the
same high status as Mozart sonatas in the 1990s, marketed as sure-fire
tools to raise children’s intelligence. The popularity of crib mobiles, for
example, was based on a study (White and Held 1966) that found that
psychomotor abilities called “fisted swiping” and “top-level reaching”
appeared moderately sooner when infants had a visual stabile in their
cribs. In reviewing results from such short-term projects, J. O. Miller
(1970) concluded, “Where limited intervention objectives in the psy-
chomotor or cognitive areas are clearly delineated and intervention
techniques are specifically designed to accomplish those objectives,
significant gains can be obtained over a short intervention period.” He
cautioned, however, that “little evidence is available concerning the
longevity of obtained effects nor the effect of specific gains on more
complex skills” (1970, 468). Such cautions clearly apply to the current
supply of gimmicks inspired by brain research.

Claims about the susceptibility of intelligence to environmental
enhancers, both in the 1960s and today, are rooted in the long-stand-
ing, mostly American, infatuation with IQ. This interest was foreshad-
owed by Donald Hebb’s (1949) early findings on the superior learning
ability of rats reared as pets compared to those reared in the laboratory.
Over time, American psychologists gradually abandoned their long-
held belief that intelligence is fixed and began to emphasize the pri-
macy of environment in shaping cognitive development (Spitz 1986;
Zigler and Styfco 1997). This “environmental mystique,” as Zigler de-
scribed it in 1970, “holds that intelligence is essentially trainable: that
the intellect (that collection of cognitive processes—memory, concept
formation, the formal structure of cognition and intelligence) is essen-
tially the result of environmental input and, in essence, that intelli-
gence is an environmental product” (1970a, 403—404). Zigler noted
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that this “viewpoint, this environmental mystique,” was “sweeping the
country” (404). It seems, some thirty years later, that the environmen-
tal mystique is alive and well and finding support from poor-quality,
poorly replicated research such as that describing the Mozart effect.

Jump back a generation or so from the California researchers
who discovered the supposed power of Mozart. In the 1960s two early
proponents of the potential of early environmental conditions to raise
IQ were Benjamin Bloom and J. McVicker Hunt. Bloom estimated,
for example, that “in terms of intelligence measured at age 17, about
50% of the development takes place between conception and age
four,” and that “the effect of extreme environments on intelligence is
about 20 IQ points” (1964, 88—89). Bloom’s contentions not only in-
voke the notion of a critical period for the development of intelligence
but also suggest specifically that environmental conditions during
these periods can seriously influence IQ. Hunt, in his seminal work
Intelligence and Experience, also critiqued the notion of fixed intelli-
gence and concluded that scientists need to investigate ways to “gov-
ern the encounters that children have with their environments, espe-
cially during the early years of their development, to achieve a faster
rate of intellectual development and a substantially higher adult level
of intellectual capacity” (1961, 363). In later work he reported 1IQ
changes as great as fifty to seventy points with appropriate interven-
tion (Hunt 1971).

In a backlash to this naive environmentalism, some later theorists
contended that intelligence is a stable, predominantly heritable char-
acteristic. The backlash was inevitable, given the lofty promises being
made that could not possibly be kept. A telling illustration comes from
the story of Head Start, the comprehensive intervention program for
economically disadvantaged preschoolers and their families. Head
Start began in 1965, at the height of fervent environmentalism. The
project’s goal was to help poor children prepare for elementary school.
To achieve this end, it provided physical and mental health care,
preschool education, parent and community involvement, and social
support services for children and their families. For reasons that in-
cluded the widespread infatuation with IQ and the lack of standard-
ized measures of some of the program’s objectives, early evaluations fo-
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cused narrowly on cognition. Initial reports showed that children’s IQ
scores increased by ten or more points after spending only six to eight
weeks in Head Start.

On common sense grounds alone, Zigler, a member of the Head
Start’s original planning committee and one of the founders of the pro-
gram, knew there was no magical environmental wand that would
raise preschoolers’ IQs by almost a full standard deviation in a mere six
weeks. In a series of empirical studies, he demonstrated that the sur-
prisingly large increase in IQ reported in the first summer of Head
Start was due to changes in motivational factors that influenced the
children’s test-taking behavior rather than to real changes in the chil-
dren’s intellectual status (Seitz et al. 1975; Zigler et al. 1982; Zigler and
Butterfield 1968). But IQ scores make better headlines than traits like
self-confidence and willingness to try. The IQ findings propelled Head
Start to instant popularity with lawmakers and the public—that is,
until findings began to trickle in that the IQ gains disappeared within
a few years (the famous fade-out effect). The nation’s love affair with
Head Start came to an abrupt end, and plans were drawn to phase it
out. The disappointment led to a prolonged period when many be-
lieved that little could be done to help poor children succeed in school.
Head Start survived only because of its broad base of grassroots sup-
port, devoted parent constituency, and the efforts of Elliot Richardson,
secretary of the Department of Health, Education, and Welfare, the
government agency where Head Start was housed in the early 1970s.

One can go back even further in history to see the same pendu-
lum swing between hope and hopelessness over the malleability of IQ.
In the mid-nineteenth century, there was a great deal of optimism
among workers that individuals with mental retardation could be
“reawakened” and taught to become intellectually “normal” (see Zigler
1987). Around the country, “training schools” were built where people
with mental retardation could come to live and receive care and educa-
tion. By the early twentieth century, when it became evident that train-
ing did not “cure” mental retardation, hope turned to despair. The
training schools turned into human warehouses where these individu-
als were locked away, neglected, sterilized, feared, and forgotten. It was
not until the 1960s and 1970s, after exposés of the horrid conditions in
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these institutions and the passage of what is now called the Individuals
with Disabilities Education Act, that persons with mental retardation
again began to secure some public compassion.

The lesson from these examples is that one extreme preordains
the other. When we naively come to believe that IQ can be raised sub-
stantially by intervention—whether in the form of a training school or
crib mobile or Head Start—we set ourselves up for failure. When that
failure becomes apparent, as it inevitably will, dashed hopes lead us to
quit—to abandon those we had believed we could help. History re-
peats itself, and this will happen to the Mozart craze. The wild claims
being made for the brain-stimulation products are simply too grand to
be achieved. When the pendulum completes its swing, early interven-
tion will fall from grace. And although this may not harm babies who
have healthy environments, those who do not and who could benefit
the most from intervention will suffer.

A bright spot from history comes from those times when the de-
bate over IQ floated to middle ground, moving from the extreme po-
sitions of heritability versus environment toward a compromise:
heredity and environment. Interest also shifts sometimes from intelli-
gence to the “whole child”—in other words, the physical, cognitive,
andsocioemotional domains of development (Zigler and Styfco 1993).
Each domain affects the others. For example, positive changes in the
social environment can have a powerful impact on the child’s emo-
tional development, affecting a child’s motivation to be successful.
Heightened motivation in turn affects cognitive growth and achieve-
ment (Greenspan and Benderly 1997; Zero to Three, 1992; Zigler and
Muenchow 1992; Zigler and Trickett 1978). This broader view ac-
knowledges the contributions of both heredity and the environment,
but importantly, it also forces us to recognize that intellectual develop-
ment is not independent of the rest of the child. As Edward Zigler and
Sally Styfco have observed, “The physical and socioemotional aspects
of development are more strongly controlled by the environment and,
therefore, more effectively targeted by intervention. Indeed, improve-
ments in these aspects are suspected to underlie the initial gains in IQ
following preschool experience” (1997, 293).

It is worth noting that the value of social competence as opposed
to IQ change as an indicator of the success of early interventions has
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been well established (Raver and Zigler 1997; Zigler and Trickett 1978).
After thirty-five years of confusion, the 1998 Head Start reauthoriza-
tion explicitly stated that improvement in school readiness is the ulti-
mate goal of the program. A close analysis of the school readiness and
social competence constructs indicates that they are one and the same.

Obviously the debate over the malleability of intelligence and the
appropriate development of policies and interventions for young chil-
dren has been played out before. The difference is that this time the de-
bate has moved to the world of new and exciting neuroscience research
on the developing brain. But again, interest is focused on the brain’s
cognitive functions. Overlooked is the fact that the brain also controls
emotions and the accompanying motivational system. We submit that
a child’s sense of security, self-image, curiosity, willingness to try, and a
host of other psychological features—all based somewhere in the
brain—strongly influence how well that child applies his or her intel-
ligence to learning tasks. By focusing on raw intelligence and ignoring
the processes that drive its use, even the most sophisticated brain re-
search will not help children do better in school.

What Have We Learned from Early
Intervention Research?

Can brain development research inform a meaningful intervention
policy? Not yet, at least not in the manner suggested by the Mozart ef-
fect (Shonkoff and Phillips 2000). One lesson we can draw from Gree-
nough’s research on environment-dependent processes is the potential
negative impact of environmental factors on brain development. Cer-
tainly one cannot equate negative environmental conditions such as
those described in the studies of mice with such complex conditions as
poverty, family and community disorganization, and violence. How-
ever, such complex factors are known to place children at risk for poor
cognitive and socioemotional outcomes, and brain research may offer
a preliminary understanding of the physiological processes involved
(Nelson and Bloom 1997).

At this stage then, brain research is not the most valuable infor-
mation we have to help at-risk children develop their capabilities. That
information comes from years of early intervention research and expe-
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rience. (For reviews see Barnett 1995; Consortium for Longitudinal
Studies 1983; Guralnick 1997; Karoly et al. 1998; Reynolds 2000; and
Shonkoff and Meisels 2000.)

This work clearly shows that we can help children who live in
poverty do better in school and later in life. The formula has nothing
to do with Mozart’s music or any other sort of magic inoculations. We
have learned that successful interventions take time and effort. Specif-
ically, programs that work must be comprehensive, of high quality, and
of sufficient duration and intensity (Bronfenbrenner 1975; C. T. Ramey
and S. L. Ramey 1998; Schorr 1988; Seitz 1990; Zigler and Styfco 1997).
These ingredients are briefly described below.

Comprehensiveness is built on Urie Bronfenbrenner’s (1979) eco-
logical model of human development. In this model development is
seen as unfolding within a nested and interactive set of systems, ex-
tending from the child, to the family, to the community and beyond.
Research has shown that programs that address needs at multiple levels
of this model by providing a broad spectrum of services both to parents
(such as parenting education and job training) and to children (such as
nutrition and health in addition to education) have the most potential
for success (Zigler and Styfco 1997). For example, Yoshikawa (1995) re-
ported that programs that provide both family support and child edu-
cation are more likely to be successful in reducing future problem be-
haviors and perhaps delinquency than programs that focus on one or
the other.

High-quality interventions are those that, in addition to main-
taining minimum standards in basic features (such as staff-child ratios
and teacher training), also target outcomes appropriate to the child’s
stage of development. Targeting such “stage-salient” developmental tasks
(Sroufe 1979; Waters and Sroufe 1983) ensures that the program will
supply the appropriate developmental “nutrients” the child needs at
the time. For example, one important task of the early school-age child
is to learn to negotiate and resolve conflicts with peers. Efforts to max-
imize school achievement at this age should include interpersonal
problem-solving skills; the idea is that when children know how to
solve social problems, they have more time to focus on schoolwork
(Aber and Jones 1997). Developmental appropriateness also means
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that children are not pushed to achieve skills they are not developmen-
tally ready to accomplish.

Last, interventions must be of sufficient duration and intensity
to be effective. Child development is not over by age three, and cer-
tainly not by the time a few musical compositions are heard. Human
development extends from the time of first breath to the last. Growth
is, of course, fastest during childhood, so emerging abilities need to be
encouraged throughout this time.

It is foolish to believe that one sonata or a year of one program or
another will protect children who spend their entire youth in poverty-
stricken and hazardous environments. Longer efforts may not guaran-
tee positive outcomes, but their track record is certainly better than
that of the quick fixes. The literature that has been built over forty
years of intervention research contains no evidence that children grow
up better off after some high-speed experience. It does, however, con-
tain proof that high-quality, intensive, and coordinated efforts can and
do have a positive impact on the health and development of children
and families (Campbell and Ramey 1994; Reynolds 2000; Schwein-
hart, Barnes, and Weikart 1993).

Recent brain research is of value in elucidating the physiological
processes of brain development and relating that development to basic
environmental conditions. Moreover, in its clear support of the idea
that deprivation early in life can have a strong and lasting negative ef-
fect on the life chances of young children, such research helps justify
the development of intervention programs. But the use of brain data
to support such phenomena as the Mozart effect or the creative efforts
of the quick-buck community can do more harm than good. Further,
they generate false hopes that must inevitably result in failure. The
promotion of colorful but simplistic solutions creates false impres-
sions about child development and draws attention and resources
away from programs, policies, and ideas that have already been proven
to be effective.



The Brain, Prenatal
Development,and Nutrition

~ The brain may be the seat of human intellect
and emotion, but it is also an organ. For it to grow and develop prop-
erly, the brain’s physical needs must be met. Throughout our lives, the
brain grows, develops, and adapts, becoming increasingly specialized
in response to various experiences.

Still, there is no question that the first few years of life, from con-
ception through the first three years, are a time of rapid brain develop-
ment and, as such, of vital importance. During the prenatal period in
particular, the brain is dependent on various needs and nutrients as
well as on protection from adverse influence. The potential adverse ef-
fects of either the absence of essential needs and protective factors or
the presence of toxic substances or both, during the nine months in
utero are critical, not only for brain development but for the optimal
growth and development of other organs as well. For this reason the
prenatal period is termed a critical developmental period.

As we noted in Chapter 2, there is a distinction between a critical
period and a sensitive period. With a sensitive period, adverse environ-
mental influences can still be overcome; the door is not completely
shut. The critical period is less forgiving: adverse outcomes associated
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with environmental influences during a critical period often cannot be
healed or reversed. The impact of adverse effects before or after the
critical period may vary, having less impact or no impact at all on de-
velopment. During the nine-month prenatal period, various organs
develop at different times and rates, so the critical period for each dif-
fers. There are also variations in how different factors influence devel-
opment. Some adverse influences—maternal alcohol consumption,
for example—when present at any time during the prenatal period, or
throughout the period, can have various detrimental effects on the
newborn. For other environmental factors, such as the rubella virus,
the time frame for influence may be more limited: rubella early in
pregnancy may cause miscarriage, deafness, blindness, or other birth
defects, while the same disease later in the pregnancy is not harmful
(see box, “Maternal Factors That May Influence Fetal Development”).

Other environmental factors influence development—positively
as well as adversely—not only during the prenatal period but later in
life. One of these is nutrition. The need for and positive role of nutri-
ents from food is obvious. Yet nutrition problems are attracting in-
creasing attention among researchers and policymakers in the United
States. The issue with nutrition is twofold. On one hand, some people
in this country lack sufficient food. While food scarcity is not as enor-
mous a problem in the United States as it is in developing countries,
there is concern that many pregnant women and young children are
not getting enough calories and that they experience periods of hunger,
which can have a negative impact on development in general and brain
development in particular. At the other end of the continuum, there is
obesity and malnutrition; researchers are finding that increasing num-
bers of people may not necessarily be hungry but are malnourished and
not getting appropriate nutrients. Malnutrition among pregnant
women and young children may result in potential assaults to the de-
veloping brain as well as health problems that can become exacerbated
over time.

In this chapter we highlight the importance and vulnerability of
the prenatal period and we look in-depth at the impact of undernutri-
tion and malnutrition. Our discussion on nutrition extends beyond
pregnancy to include the early years of postnatal development. The re-
search on nutrition during the prenatal and postnatal periods is only



Maternal Factors That May Affect
Fetal Development

Maternal factors

Drugs
Alcohol

Nicotine

Aspirin (moderate use)

Tetracycline

Thalidomide

Tranquilizers

Heroin

Methadone

Caffeine

Marijuana

Effect on the fetus

Small head size, defective joints,
congenital heart defects, mental
retardation

Low birth weight, premature birth,
stillbirth, spontaneous abortion, nicotine
dependence at birth; associated with
sudden infant death syndrome (SIDS),
hyperactivity,and increased respiratory
infections during first year of life
Relatively safe until third trimester;use
then may prolong labor and lengthen
clotting time for both mother and baby,
increasing risk of hemorrhage

Liver, bone,and teeth damage, discolored
teeth,abnormally short arms or legs,
webbed hands

Stunted limb growth

In first trimester, cleft palate and other
birth defects, neonatal jaundice

Low birth weight, maternal toxemia,
postpartum maternal hemorrhaging
(including risk of neonatal death),
altered neonatal sleep patterns, fetal
addiction and withdrawal, respiratory
depression

Low birth weight, hyperirritability,
respiratory depression

Low birth weight

In animals: reduced growth rate,

spontaneous abortion, low birth weight




LSD

Poorly understood;stillbirth,
spontaneous abortion (in animals:
neonatal death, temporary chromosomal

damage)

Diseases and medical conditions

Rubella virus

Diabetes

Syphilis

Influenza

Gonorrhea

Anemia

Herpes, type Il
Hormones

Androgens

Estrogens

Progesterone

DES (diethylstilbestrol)

Other

Oral contraceptives

Radiation

Maternal stress

and nutrition

First trimester miscarriage, deafness,
blindness, cataracts, heart
malformations, various other defects
Maternal toxemia,abnormally large
fetus, stillbirth, spontaneous abortion
Malformations, mental retardation,
syphilitic infant, deafness, blindness,
spontaneous abortion, stillbirth

In first trimester, malformations
Blindness, gonococcal arthritis, increased
risk of ectopic pregnancy

Neonatal anemia

Neonatal death

In females, masculinization of internal
and/or external genitals

In males, less aggression and athletic skill
compared to age-matched controls
Masculinization of female fetus

In males, semen and testicular
abnormalities, reduced fertility; in
females,abnormal vaginal or cervical

growth or cancer, miscarriage later in life

Congenital abnormalities

Massive dosages can result in fetal death;
lesser dosages in mental and physical
abnormalities

See discussion in this chapter
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one aspect of the overall health and well-being of the child. But it is in-
structive not only because of the huge influence of nutrition but also
because the research underscores several points regarding the role of
environmental influence on development. We will show, for example,
that the scope of damage or delay depends on the timing, nature, and
extent of undernutrition; if a nutrient deficiency coincides with the
growth spurt of a particular organ, irreversible damage may occur. Yet,
in some cases, negative effects can be reversed with dietary supple-
ments and other supports, highlighting the fact that although our pri-
ority should always be to prevent problems, intervention programs are
important as well. Another point evident in the research is that in the
case of undernutrition after birth, the effects can be damaging whether
or not they are permanent or severe. A child who is hungry, for exam-
ple, may lose motivation to explore his or her environment. This may
result in a delay in the child’s acquiring cognitive and social skills, re-
gardless of whether brain damage has occurred, and this in turn may
have a long-lasting impact on the child’s ability to learn and eventually
benefit from school experience. Although we make these points with
the example of nutrition, they are applicable to other aspects of envi-
ronmental influence, some of which we also discuss in this chapter.

The Prenatal Period
Early Brain Development

You will recall from previous chapters that during the period from con-
ception through the early years, there is intense activity in brain devel-
opment. One of the major tasks before birth, beginning in the embry-
onic period (third to eighth week after conception) is cell division and
the development of brain cells and their migration to where they be-
long within the central nervous system and where they eventually per-
form their given function. This occurs rapidly; by birth, most of the
billions of brain cells that form the mature brain are already in exis-
tence. Other tasks, which may begin but extend beyond the prenatal
period include the sprouting of axons and dendrites for sending and
receiving signals, the development of synapses, or connections, be-
tween nerve cells, and the development of protective myelin, which is
important in our discussion here because it is affected by environmen-
tal factors, including nutrition. The process in its entirety is lengthy,
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but it is useful to think of the prenatal period as the time during which
the brain’s structure and its functioning are established. Master control
genes, growth factors, and other signaling proteins guide the process,
but from the earliest stages of development, environmental factors play
a critical role and have the potential to disrupt as well as enhance the
developmental process.

Neurotoxins. Normal development can be thrown off course by
intrinsic factors and events (for example, genetic diseases or errors that
may occur during neural migration) over which we may not have
much control, and also by various prenatal conditions (maternal stress,
for example) or exposure to neurotoxins. Neurotoxins are substances
that have an adverse effect on the structural or functional components
of the central nervous system (U.S. Congress, Office of Technology
Assessment 1990). Knowledge of neurotoxins and an understanding of
how they affect development are important if we are to prevent prob-
lems and enhance the outcome of pregnancies.

In the accompanying box, “Maternal Factors That May Influ-
ence Fetal Development,” we list some of the factors known to have an
adverse influence on the development of the brain and other organs.
We cannot look in depth at all neurotoxins here, but some examples
will illustrate their adverse influence. One example is alcohol; mothers
who drink during pregnancy run the risk that their infants will be born
with fetal alcohol syndrome (FAS) and other neurological problems.
Alcohol is important to mention in part because it is commonly used
and not considered by many as a drug, let alone one with enormous
consequences for the developing fetus. We mention it here for two
other reasons: first, knowledge about its effects can lead to simple steps
to the prevention of developmental problems and disabilities, and sec-
ond, unlike some factors such as aspirin (relatively safe, in moderation,
until the third trimester of pregnancy) or rubella (with its impact
noted in the first trimester), alcohol’s influence extends throughout
pregnancy.

The damage caused by alcohol depends on when, during preg-
nancy, the woman drinks; as we noted earlier, timing is an important
contributing factor in the environmental impact of many neurotoxins
on development. When consumed in the first trimester, alcohol affects
the bones and other organs that develop early, resulting in various fa-
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cial abnormalities, one of these being cleft palate. When taken during
the last trimester, alcohol can retard fetal growth, resulting in low birth
weight (discussed below). Because the brain grows throughout preg-
nancy, it is especially vulnerable to the effects of alcohol. Of signifi-
cance is alcohol’s effect on cell division, an important prenatal task in
brain development.

Fetal alcohol syndrome is the most serious consequence of pre-
natal exposure to alcohol (Jones and Smith 1973), but it is not as preva-
lent as other consequences, such as neurological damage (National Re-
search Council 1982). Neurological damage associated with prenatal
alcohol exposure varies and could include severe brain dysfunction or
numerous other problems that are at times not easily detected until
later in childhood, such poor motor coordination or problems with
attention and problem solving. Although some women who drink in-
frequently may not pay attention to warnings about the impact of al-
cohol on the developing fetus, occasional bouts of drinking actually
have more serious consequences than regular drinking in moderation
(Shonkoff and Phillips 2000).

Another commonly used substance with serious adverse influ-
ence on the developing fetus is nicotine. When a pregnant woman
smokes, nicotine, along with other chemicals contained in the smoke,
pass through the placental barrier (U.S. Department of Health, Edu-
cation, and Welfare 1979). The smoke creates a dangerous environ-
ment in utero, increasing the level of carbon monoxide. This deprives
the unborn child of oxygen, one of the vital needs for normal brain de-
velopment (National Research Council 1982). For some unborn chil-
dren, the consequences of maternal smoking are severe. A study in
Great Britain found that mothers who smoked during pregnancy were
28 percent more likely than nonsmokers to deliver stillborn babies
(Bolton 1983). In other cases, smoking has been shown to lead to pre-
mature birth and low birth weight (Butler, Goldstein, and Ross 1972).
Not all children are affected to the same degree, however, and some
may appear to escape the consequences altogether. A pregnant woman
who doesn’t wish to heed the warnings about smoking may point to a
normally developing child whose mother smoked during pregnancy.
Indeed, the adverse effects of nicotine—and other factors—are not in-
evitable; some unborn children may be more or less sensitive to a par-
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ticular influence than others and some may have a genetic predisposi-
tion that makes them especially vulnerable to some environmental
hazards. This also occurs with substances other than nicotine and alco-
hol. Another issue enters the picture with alcohol in particular; with
successive pregnancies, the effects of prenatal alcohol exposure become
more severe. Researchers speculate that this is because of changes over
time in the way pregnant women metabolize alcohol. You can begin to
see how complicated environmental effects can be (see box, “The Con-
tinuum of Reproductive and Caregiving Casualty”).

Examples of how the developing brain and the very viability of
the fetus are affected during pregnancy are numerous. Even seemingly
good factors can be a problem (for example, tuna may contain high
levels of mercury, which can have an adverse impact during prenatal
development). Research in this area is important, not only for its con-
tribution to the store of knowledge about the interplay of nature and
nurture in the course of development, but also because the knowledge
presents opportunities for prevention and intervention. For these rea-
sons, all women are advised to seek regular prenatal care (see box, “Pre-
natal and Child Health Care”).

Essential needs and protective factors. The news is not all bad. The
developing fetus, and in particular the brain, is also receptive to posi-
tive influences. Indeed, for development to proceed normally, there is
a need, beyond basic genetic makeup, for certain environmental con-
ditions to be met. Regular prenatal care can ensure not only the ab-
sence of damaging factors but the presence of protective factors and es-
sential needs.

One primary need is an adequate period of gestation. As we dis-
cuss later in the chapter, increasing numbers of infants born prema-
turely now survive and some eventually develop normally, owing to
medical advances in neonatal intensive care and other interventions.
Nevertheless, in premature birth there is a disruption in normal brain
development, and this has the potential to affect later developmental
function.

Besides adequate gestation, for the brain to develop normally
in pregnancy, it needs oxygen. When oxygen supply is disrupted, by,
for example, maternal smoking, the fetal heart rate increases rapidly
(Quigley et al. 1979), and continued oxygen deprivation can lead to
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The Continuum of Reproductive
and Caregiving Casualty

The notion that damage to brain development during the prenatal and
postnatal periods is not inevitable may be better understood within
the context of a continuum of reproductive casualty (see Sameroff and
Chandler 1975). In other words, how much influence specific factors
have in the culmination of abnormalities varies. The variations occur
on a continuum from relatively minor problems that may not be no-
ticeable at birth (such as slightly retarded growth or learning difficul-
ties) to major problems such as mental retardation. In part, the varia-
tions are due to the genetic sensitivity of the individual to a potentially
damaging factor. Timely intervention may play a role as well (for exam-
ple, getting the mother to stop smoking during pregnancy). Also im-
portant are experiences after birth that may determine the extent
that an adverse influence may be manifest. This is referred to as the
continuum of caregiving casualty, which ranges from a supportive and
stable family environment to an unstable or dysfunctional family life

that tends to exacerbate problems.

stillbirths. Also needed during the prenatal period are protein and en-
ergy and specific micronutrients, which are important not only during
pregnancy but after birth as well. Regular prenatal health care enables
physicians to monitor the pregnancy and assess pregnant women’s
needs for specific nutrients that may be missing from their diets and
are essential for optimal fetal development. For example, iodine defi-
ciency in early pregnancy (and associated thyroxine deficiency) can
impair the central nervous system of the fetus, resulting in severe men-
tal disabilities and serious neuromotor and hearing impairments in the
infant (Hetzel 2000). The World Health Organization considers io-
dine deficiency as the most common preventable cause of brain dam-
age in the world today, although international measures taken to iodize
salt have stemmed the growth of this problem. Since noniodized salt is
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Prenatal and Child Health Care

Knowledge about what environmental influences may harm the devel-
oping fetus, as well as what protective factors are essential for normal
fetal development, provides opportunities for the prevention of prob-
lems or timely intervention to minimize their impact. For this reason,
many programs include outreach for parents-to-be during the prena-
tal period. Several programs discussed in other chapters—the School
of the 2Ist Century (see Chapter 4) and Parents as Teachers and
Healthy Steps (Chapter 5)—strive to involve parents and provide in-
formation beginning during pregnancy. All prospective parents, not
necessarily those from low-income or other high-risk families, can
benefit from research on prenatal development as well as from regular
prenatal care. It is during regularly scheduled visits that physicians not
only can monitor fetal progress but also can prescribe essential vita-
mins for the mother and give her information about potential hazards
she should avoid.

After the infant’s birth, continued health care is important for sev-
eral reasons,among them the need for immunizations. Regular health
care can prevent potential problems such as ear infections, which, if
untreated, can result in permanent hearing loss. Children who have ac-
cess to regular health care can also be screened for visual, auditory,
and motor delays, some of which may have resulted from prenatal ex-
posure to environmental hazards but are not noticeable until later in
life. If detected early and followed up with appropriate referral to spe-
cific services, these problems can be addressed before they take their
toll on the child’s development. Increased access to health care as well
as to various home visitation and early childhood programs presents
opportunities to screen children, detect potential developmental prob-

lems, and provide appropriate interventions.
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as available in the markets as iodized salt, emphasis on the importance
of iodized salt in the diet is critical.

Zinc, which is found in milk, red meat, and whole grains, is an-
other important nutrient. The lack of zinc has been associated with
growth deficiencies. Although for many years less has been known
about zinc than about iodine, recent intervention studies have estab-
lished a link between zinc deficiency and growth delay, illness, neuro-
logical problems, and abnormalities in fetal development, although
lack of suitable indicators has impeded direct measurement (Ham-
bidge 2000).

Vitamins are also essential. Most healthy pregnant women take a
multiple vitamin supplement. Certain vitamins and nutrients such as
folic acid are especially important in the early stages of pregnancy for
the development of part of the central nervous system called the neural
tube. In a landmark study (Milunsky et al. 1989) it was found that
women who take multivitamins that include folic acid early in preg-
nancy sharply reduce the odds of having baby with neural tube defects.
Such defects occur in the first six weeks of pregnancy and can cause
devastating neurological disorders, paralysis, and even death.

Nutrition During the Prenatal Period
and EarlyYears

Not only specific nutrients but sufficient food in general is a basic ne-
cessity of life. Although we are all familiar with the feeling of being
hungry, it is less commonly understood that periods of undernutrition
(not having enough food) and malnutrition (not having the right type
of food to facilitate growth and development) can have long-lasting,
devastating effects (see box, “Approaches to Studying the Effects of
Nutrition”).

Undernutrition in the Prenatal Period

Some pregnant women do not eat enough to sustain optimal fetal
growth during the prenatal period. Referred to as undernutrition dur-
ing pregnancy and measured by low maternal weight-for-height and
low weight-gain during pregnancy, this has been linked with poor birth
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outcomes, including smaller head circumference and brain weight
than healthy newborns (Meyers and Chawla 2000). Studies have also
identified a relationship between these birth outcomes and later cogni-
tive delays.

During the prenatal period, brain growth can be disrupted by
chemical imbalance caused by undernutrition. As with other factors we
have discussed, timing comes into play: undernutrition in the second
trimester, for example, can result in too few neurons, whereas in the
third trimester, it is associated with too few glial cells. Recall that neu-
rons receive and send impulses or signals, whereas glial cells, or neu-
roglia, feed and support the neurons, among other important roles. In
general, the earlier the nutritional deprivation occurs, the greater the
reduction in brain size, and the longer nutritional deprivation contin-
ues, the greater the effect on the brain (Morgan and Winick 198s).

Prematurity and low birth weight. One result of maternal under-
nutrition is an increased risk for premature birth, defined as birth be-
fore the thirty-seventh week of gestation. Premature babies are highly
vulnerable to health complications because they are unable indepen-
dently to perform such basic biological functions as breathing and
sucking. Medical advances have helped premature babies survive, even
those born at twenty-four to twenty-eight weeks of gestation. Still, pre-
mature birth is the leading cause of death among African-American in-
fants and the second leading cause of death among white infants (Cen-
ters for Disease Control and Prevention 2000). In addition, studies
show that even though some premature infants survive, they process
information more slowly and have lower intelligence and more learn-
ing problems at school than full-term infants (Friedman and Sigman
1992; Sigman and Parmelee 1974). However, the quality of experiences
after birth is an important factor in the development of premature in-
fants. Some premature infants, when raised in nurturing environ-
ments, grow normally, whereas others who live in stressful life condi-
tions associated with poverty continue to lag behind (Sameroff and
Chandler 1975).

Maternal undernutrition during pregnancy is also correlated with
low birth weight. Low birth weight, meaning that the baby is born on
time but is nevertheless small, is potentially more serious than prema-
ture birth since with premature delivery, intensive care can simulate
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Approaches to Studying the Effects
of Nutrition

Researchers have used various tools to examine the effects of under-
nutrition and malnutrition in humans. These conditions, in particular
undernutrition, do not occur in isolation but rather tend to be one of
several factors, such as poor health care, associated with poverty. For
this reason, research in this area is fraught with challenges;it is hard to
disentangle the effect of malnutrition from the effects of other envi-
ronmental assaults. Experimental studies would be important in this
regard but present ethical issues; we cannot, for the sake of an experi-
mental study, compromise the life and health of children by withhold-
ing food from them.

Various types of studies, however, do highlight the important role of
nutrition and the potential for adverse impact owing to undernutrition
or malnutrition. The approaches include experimental studies con-
ducted with animals. The results, though not always directly applic-
able to humans, have played an important role in generating theories
about the effects of undernutrition on humans, allowing researchers
to isolate the effects of specific types of malnutrition. Studies of ro-
dents in the 1970s, for example, showed that malnutrition impaired
mental performance, not through direct damage to the brain, but
through lack of energy associated with malnutrition: the malnourished
rodents were less mobile and more withdrawn than their peers and
less eager to explore their environment,an activity that is important in
the development of cognitive skills (Levitsky and Barnes 1972).

Correlational studies conducted in low-income countries have also
been used to study the effects of undernutrition. Such studies do not
show cause and effect but rather a strong association between mal-
nutrition and physical growth delays in children. More recently, re-
searchers have explored associations between nutritional factors and
cognitive delays. In countries where malnutrition is endemic, children

who are taller and heavier (meaning that they are not suffering from
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hunger) are more likely to score well on tests of cognitive achieve-
ment than their shorter and lighter peers, who may not have received
enough food or appropriate nutrients (Wachs 1995). Correlational
studies, however, cannot rule out the influence of other factors that
may account for these delays, such as poor health,and they are limited
in their applicability to populations in developed countries.

Supplementation or intervention studies provide a more sophisti-
cated approach to the study of nutrition’s role in development. A body
of research has accumulated using this method in which groups of
people at risk for malnutrition are randomly assigned either to an ex-
perimental group, where they receive a supplement containing a par-
ticular nutrient, or to a control group receiving a different supplement
or placebo (ldjradinata and Pollitt 1993; Pollitt et al. 1996; Wachs
1995). Although these studies have been undertaken largely in devel-
oping countries, the identification of a causal link between specific nu-
trients and areas of development has guided national supplementation
programs in the United States. With notable exceptions, however
(Rush et al. 1988a), the experimental supplementation design has not
been the favored approach in the United States. Instead, American re-
searchers have compared people who participate in federal programs
that provide supplemental food with nonparticipants to identify the ef-
fects of undernutrition.VWe discuss the primary limitation of this ap-
proach, the possibility of selection bias, later in the chapter.

the uterine environment to an extent, allowing for continued growth
of the infant, whereas with full-term delivery, this growth is com-
pleted. Low birth weight is a significant problem in the United States
(see box, “Childhood Health Indicators”) and an important indicator
of concurrent and later health complications (National Academy of
Science 1990). Low birth weight babies (defined as under 2.5 kilograms
[5.5 pounds] for full-term babies) are biologically vulnerable and have
an elevated risk of permanent neurological impairment; they also have
difficulty regulating emotions and responding to parents and other
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adults. Parents often find low birth weight infants difficult to care for:
they may be hard to calm, lethargic, and unresponsive to playful over-
tures on the part of the parents, which can lead to disappointment and
frustration. For babies who are born premature and small for their ges-
tational age, these problems are exacerbated.

Researchers have studied the effects of prenatal undernutrition
by comparing the cognitive outcomes of children born to low-income
women who received nutritional supplementation with a matched
control group not receiving supplementation. An opportunity to con-
duct such studies exists with the federal food program popularly
known as WIC, also referred to as the Special Supplemental Nutrition
Program for Women, Infants, and Children. In addition to enabling
low-income pregnant women and mothers of young children to buy
dairy products and other nutritional foods, WIC provides nutrition
education and health referrals. Although WIC studies have been criti-
cized on methodological grounds (Besharov and Germanis 2001; see
also box, “Approaches to Studying the Effects of Nutrition”), they en-
hance our understanding on the role of nutrition on development.

In a well-controlled study of WIC birth outcome effects (De-
vaney, Bilheimer and Schore 1991), researchers used Medicaid records
to compare WIC participants and nonparticipants who had given
birth between 1987 and 1988. Because Medicaid participants are auto-
matically eligible for WIC services, attempts were made to control for
selection bias, ensuring that the outcomes were attributable to WIC
and not to inherent characteristics of mothers who chose to seck ser-
vices. The study found that WIC participation was associated with in-
creased birth weight, especially for premature infants (ranging from
138 to 259 grams between states), and with a reduced number of babies
born with very low birth weights (under 1.5 kilograms). Similar results
were documented in a study using the 1988 National Maternal and In-
fant Health Survey, which collected data from a national random sam-
ple of births recorded in 1988 (Gordon and Nelson 1995). This analysis
found birth weight to be 68 grams higher for WIC participants com-
pared to WIC-eligible nonparticipants.

Such marked differences in birth outcomes between infants who
received adequate nutrition during pregnancy indicate the short-term
impact of prenatal undernutrition. But WIC studies have also shown



The Brain, Prenatal Development,and Nutrition 171

Childhood Health Indicators

By most measures, life has improved for American children.In a report
published by the Annie E. Casey Foundation (2001), infant mortality—
that is, death during the first year of life—fell by 22 percent between
1990 and 1998. Childhood deaths from injuries were also reduced by
23 percent during that time, high school drop-out rates were reduced
by 10 percent,and births to teenage parents fell by 19 percent.But one
indicator, low birth weight, showed a negative trend: an increasing
number of babies are being born dangerously small. Although this may
in part represent an increase in the use of fertility drugs and a resultant
increase in multiple births, where each of the babies is born smaller, it
may also be an indication of inadequate prenatal nutrition and care.

that the detrimental effects of prenatal undernutrition have a long-
term impact that may not be overcome. In one study, twenty-one pairs
of siblings in Louisiana were tracked from birth to age six (Hicks and
Langham 1985). In each case, the mother had participated in the WIC
prenatal program with the younger but not the older child, creating
conditions for a natural experiment: both siblings participated in the
WIC infant program, meaning that they had adequate nutrition in in-
fancy and toddlerhood, but only the younger one also had a nutrition-
ally favorable prenatal experience. That younger child performed bet-
ter on cognitive tests than the older child, suggesting that prenatal
nutritional supplementation has long-lasting effects regardless of ade-
quate nutrition in early childhood. This study, however, has been crit-
icized for weaknesses in design (Rossi 1998); family circumstances, for
example, may have differed for the two siblings.

Studies from developing countries have also found a relationship
between prenatal nutrition supplements and later cognitive function.
In Guatemala, more than two thousand pregnant women and children
participated in a supplementation study between 1969 and 1977 in
which they were randomly assigned to one of two groups. The first re-
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ceived a high-protein supplement called Atole, and the second re-
ceived a sweet drink called Fresco that contained calories but no pro-
tein. When more than 70 percent of the original participants were fol-
lowed up in 1988 and 1989, the children who had received Atole either
prenatally or during the first two years of life performed better on cog-
nitive tests than those who had taken Fresco (Pollitt et al. 1993), sug-
gesting here not only that damage can occur but also that there is a po-
tential for recovery through some intervention (in this case, dietary
supplements).

Although intervention studies such as these demonstrate both
the risks of prenatal undernutrition and the potential for prevention
and recovery, other studies also suggest that other aspects of the post-
natal environment besides nutrition have an impact and can reduce or
eliminate cognitive delays for premature and low birth weight infants.
For example, studies of neonatal intensive care units have found that
premature infants respond better when they have frequent physical
contact, when they have the same caregivers over time, and when par-
ents are involved in their treatment. Attention to environmental de-
tails such as lighting, noise levels, and sleep cycles also contribute to
improved brain function (Als and Gilkerson 1995; Shore 1997). In an-
other study, infants born small and premature who received “touch in-
tervention” (gentle stroking and moving of the limbs) had greater
weight gain, orientation, and alertness than low birth weight infants
who did not receive touch intervention. Moreover, these effects were
sustained when measured a year later (Field et al. 1986).

Breast-feeding. The beneficial effects of breast-feeding for the
cognitive development of premature and low birth weight infants are
significant. Breast milk contains specific nutrients and fatty acids that
cannot be found in formula milk. Randomized clinical trials confirm
the importance of these nutrients for vulnerable infants. In one study,
researchers compared premature infants (with birth weights less than
1.8 kg) who were fed with breast milk with those who received infant
formula (Lucas et al. 1990, 1992). When followed up eight years later,
the IQ scores of children who had received breast milk were 8.3 points
higher on average than those who had been fed with formula milk
only. Scores also varied according to the quantity of breast milk con-
sumed. In this study, both groups of infants were tube-fed, isolating
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the nutritional impact of breast milk from the emotional aspect of
breast-feeding. It is widely agreed, however, that the overall advantages
of breast-feeding derive from a combination of the nutrients and the
experience of nursing (Meyers and Chawla 2000).

Undernutrition in the Infant and Toddler Years

As we know, brain development during the first few years of postnatal
life focuses on synaptogenesis and myelination. Recall that beginning
in the third trimester and continuing for the first two or three years of
life, the brain is “wired” through the formation and pruning of synap-
tic connections. Although pruning occurs in normal development, en-
vironmental stimulation is important during this period because some
synapses are eliminated selectively according to whether connections
have been made. Also important is that poor nutrition affects behav-
ioral and neurological function through its adverse impact on myeli-
nation: if children are severely malnourished during this period, brain
development will be compromised, and even milder undernutrition
can have serious consequences (Nelson 2000).

Infants and toddlers can be undernourished for a host of reasons
relating to the infant, parent, and wider family and social context.
These reasons include underfeeding due to food scarcity or the con-
sumption of inappropriate foods; lack of particular nutrients, espe-
cially in the absence of breast-feeding; and food refusal arising from
complex emotional or biological processes. The term “failure to thrive”
(FTT, or “pediatric undernutrition” as it is sometimes called) tries to
capture this meaning of undernutrition for infants. Marked by growth
failure, FTT affects 5 to 10 percent of children under age three in the
United States, the majority from low-income backgrounds (Sherry
1999). The disruption of feeding practices triggers an array of med-
ical and social problems including reduced resistance to infection, di-
minished physical activity, and cognitive and emotional impairments
(Kessler 1999). Although studies disagree about the long-term out-
comes of FTT, this may result from problems of definition and sam-
pling rather than indicating no effect, since studies of early childhood
undernutrition in general have identified negative cognitive, social,
and behavioral outcomes (Meyers and Chawla 2000).
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Impact on social and emotional development. Standardized tests of
cognitive achievement have been the primary measure of undernutri-
tion in young children, overshadowing the effects on children’s social
and emotional development (Pollitt et al. 1996). Yet, as animal studies
indicate, emotional well-being is sensitive to undernutrition and may
serve as the primary cause of learning problems. Observing the activity
level of infants is one way to study this interaction. In one of the few
supplementation studies that included measures of activity, the effects
of undernutrition on Mexican infants were observed (Chavez et al.
1975). The diet of one group was supplemented with powdered milk,
vitamins, and minerals, while the diet of the other group consisted of
prolonged breast-feeding. (Although breast-feeding is the recom-
mended approach to feeding infants, in this community it had been re-
sulting in malnutrition owing to the mothers’ extremely poor diets.)
From the time they were about six months old, the supplemented in-
fants were sleeping less, playing more, and refusing to be carried in a
baby sling. Such behaviors elicited greater interest from their parents
and, therefore, opportunities for social interactions, which are essen-
tial for optimal growth and development and the acquisition of cogni-
tive, social, and emotional skills. By nine months, the supplemented
children were receiving more praise, stimulation, and rewards from
both parents, again, providing opportunity for optimal development.
At eighteen months, the mothers of the supplemented infants initiated
more complex interactions with their offspring than the nonsupple-
mented mothers. That is to say, the infants’ activity levels influenced
the behavioral patterns within the family, the more active children elic-
iting greater stimulation from their parents.

This reciprocity in parent-child interactions is evident when in-
fants are growing up in environments conducive to healthy develop-
ment and is an important point to underscore. Many ingredients for
early brain growth are obtained through the infant’s relationships with
parents and others. Parents and caregivers give the baby not only ap-
propriate nutrition but also the social experiences necessary for brain
growth. As one researcher notes, “People are toys for early brain growth,
providing a rich variety of stimulation . . . that are integrated and en-
livened through the emotional arousal that social interaction create in
infants” (Thompson 1998, 75).
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Impact on the development of motor skills. The negative effects of
undernutrition on the development of motor skills—important in
and of itself and also as a prerequisite for cognitive development—has
been one of the most consistent findings of supplementation studies
(Bertenthal and Campos 1990; Simeon and Grantham-McGregor 1990).
An analysis of information collected in several studies found that in-
fants in supplemented groups had better-developed motor skills across
the age range tested from eight to twenty-four months (Pollitt and Oh
1994). In one of these studies conducted in Indonesia, infants ran-
domly assigned to a three-month dietary supplementation group scored
higher on the psychomotor development index of the Bayley Scales of
Infant Development than controls (Husaini et al. 1991).

Impact on cognitive development. Almost all supplementation stud-
ies have incorporated some measure of cognitive development, and
many have found at least modest gains as a result of improved nutri-
tion. In the Guatemalan study described above, cognitive gains from
improved nutrition in early childhood were sustained after consider-
able time had passed (Pollitt et al. 1993). In the United States, a na-
tional evaluation of WIC found positive effects of improved nutrition
on vocabulary scores at ages four and five (Rush et al. 1988a). The evi-
dence suggests that the effects of undernutrition on cognitive develop-
ment are indirect rather than direct, mediated by emotional, social,
and self-locomotion skills.

Micronutrient Deficiency

Beyond general undernutrition, some infants and young children are
malnourished. Through the use of several study methods, researchers
have identified developmental risks for young children associated with
the lack of specific micronutrients. The findings are important given
that the diets of more than half of children under three years lack the
recommended amounts of essential nutrients (Alaimo et al. 1994).
Poor eating habits, acquired at a young age, continue throughout
childhood. Along with lack of sufficient exercise, generally sedentary
lifestyle, and practices in some schools (see box, “Schools’ Role in Nu-
trition”), poor eating habits are leading to increasing numbers of over-
weight and obese children in the United States. This is a serious mat-
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ter; obesity contributes to the onset of disease that is usually associated
with adults but is increasingly documented in young children (Brown-
ell 2001).

Protein-energy malnutrition (PEM). Protein-energy malnutrition
poses multiple risks to development (Ricci and Becker 1996). Protein is
important for brain function because, when ingested, it breaks down
into amino acids that contribute to the synthesis and balance of neuro-
transmitters (chemicals in the brain that enable the information to
travel between neurons). Protein deficiency increases the risk of neuro-
logical and psychiatric disorders as well as delays in physical growth.
The brain, which is highly active metabolically, requires energy, mea-
sured in calories. If energy is lacking, the body draws on amino acids,
diverting them from their intended functions.

Children with PEM are typically lethargic, emotionally unrespon-
sive, withdrawn, and passive. This is because the body uses energy sup-
plies first for physical growth, leaving insufficient energy for motiva-
tion, attention, and curiosity, which are necessary components for
such critical developmental processes as attachment, play, and learning
(Galler et al. 1983). Such characteristics have been associated with cog-
nitive deficits and poor school performance in later childhood as well
as concurrent difficulties (Grantham-McGregor 1995). In supplemen-
tation studies, the most consistent impact of protein-energy supple-
ments has been on infant motor skills, which importantly are known
to be predictive of later cognitive ability (Pollitt et al. 1993).

Iron deficiency. Among the other important micronutrients, most
is known about iron, which is found in breast milk, iron-fortified for-
mula, iron-fortified cereals, beans, vegetables, and meat. Iron is neces-
sary for normal red blood cell synthesis and is an essential constituent of
brain tissue, including the system of neurotransmitters involved in in-
formation processing. It also helps the body fight off infection. Iron de-
ficiency anemia affects as many as one-fourth of low-income children in
the United States and is a significant cause of cognitive delays in young
children (Center on Hunger, Poverty and Nutrition Policy 1998). Specif-
ically, it can cause permanent damage to neurotransmission, affecting
attention span, memory, and behavior (Yehuda and Youdim 1989).

The effects of iron have been discovered through the use of cor-
relational and supplementation studies and through biochemical indi-
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The Role of Schools in Nutrition

Over 90 percent of the nation’s schools participate in the federal
school meals program. But many schools also adopt practices that ac-
tually promote, rather than prevent, malnutrition, overweight, and
obesity. When scheduling classes, academic subjects take priority, and
health and fithess—even, in some cases, recess—take a back seat and
are often cut entirely. Some schools bring in fast-food vendors, and
many have installed vending machines filled with soft drinks, candy,
and other junk food. Once a novelty in schools,vending machines have
become a major way for many schools to raise money for extracurric-
ular activities (Winter 2001). Although most schools are indeed finan-
cially strapped, with policies like these they are being fiscally short-
sighted and irresponsible. The weight gain and malnutrition among
children is taking its toll in deteriorating health and may contribute to
the inability of children to succeed academically. On the positive side,
however, Congress is considering measures to ban such practices from
schools,and some states are already insisting that schools “expel” fast-

food vendors and vending machines from the school (Egan 2002).

cators (Metallinos-Katsaras and Gorman 1999). In a study of one-year-
olds in Costa Rica, moderate iron deficiency anemia was correlated
with lower scores on the mental and psychomotor indexes of the Bay-
ley Scales of Infant Development (Lozoff et al. 1987). In a follow-up
study conducted more than ten years later, those who had been iron-
deficient as young children performed less well on cognitive tests than
the control group even though they had sufficient iron at the time of
testing (Lozoff et al. 2000). Similarly, in Indonesia, infants and tod-
dlers who were iron-deficient consistently underperformed on motor
and mental development tests compared to their peers who had suffi-
cient iron (Idjradinata and Pollitt 1993).

In terms of the potential for recovery, studies of iron therapy have
yielded mixed results in improved test scores among infants (Idjradi-
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nata and Pollitt 1993; Lozoff et al. 1987). Also, in instances where iron-
deficient infants have been followed into adolescence, cognitive and
behavioral deficits have persisted (Lozoff et al. 2000). Milder deficien-
cies of iron and such other micronutrients as iodine can be reversed
with dietary alterations, however. For example, a study of WIC de-
tected a decline in anemia among children aged six to sixty months
from 7.8 percent in 1975 to 2.9 percent in 1985 (Yip 1989). Some re-
searchers have pointed to the study’s methodological problems, how-
ever, noting that although WIC is effective during the prenatal period
in addressing the need for nutrients, its impact on young children’s
overall nutrition and, especially, their nutritional habits is less impres-
sive and needs to be addressed (it is suggested, for example, that more
emphasis be placed on the nutrition education aspect of WIC; Be-
sharov and Germanis 2001).

The role of food programs. There are other federal food programs
besides WIC, but they are less focused than WIC, providing vouchers
exchangeable for unspecified foods or subsidies for organizations such
as schools to provide meals. The largest of these programs, the Food
Stamp Program, is successful in increasing food availability and expen-
diture for low-income families but does not necessarily increase nutri-
ent intake (Devaney, Ellwood, and Love 1997; Fraker 1990). Another
initiative is federal support for school meals programs. Here the overall
aim is to provide nutritious meals during the summer months as well
as nutritious breakfasts and lunches to elementary and secondary
schoolchildren by subsidizing the costs on a sliding scale for low-
income families. The initiative achieves its basic objective of providing
children with a significant proportion of the recommended dietary al-
lowance of nutrients, but levels of energy derived from fat in such
meals have been found to be excessively high. Moreover, although the
participation rate among elementary and secondary schools is high,
consumption rates are significantly lower, because many children
choose not to eat the meals provided (Besharov 1999; Burghardt and
Devaney 1995). Some schools, rather than direct their efforts toward
educating children about nutrition, actually promote bad eating habits
by contracting with fast-food chains to provide meal services and hav-
ing machines that dispense soft drinks, candy, and other foods of low
nutritional value (Brownell 2001). However, some school districts and
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some states, such as California and Texas, are taking steps to ban the
sale of such foods in schools (Egan 2002).

Policy Implications

Although children in the United States do not experience food scarcity
to the same degree as children in developing countries, surveys show
that increasing numbers of children do indeed experience hunger and
are at high risk for poor nutritional status. The evidence comes from
annual surveys of hunger and food insecurity conducted by the U.S.
Bureau of the Census in collaboration with the U.S. Department of
Agriculture. In the surveys, “hunger” was defined as a recurrent and in-
voluntary access to food, and “food insecurity” was defined as “lack of
access to enough food to fully meet basic needs at all times” (Andrews
etal. 2000). In 1999, the latest year for which data are available, 10 per-
cent of households, representing 31 million Americans of whom 12 mil-
lion were children, were food insecure. Five million adults and 2.7 mil-
lion children experienced food scarcity to the extent of hunger. It is
important to note, too, that the extent and severity of hunger and food
insecurity are not modulated by economic cycles; even when the econ-
omy is robust and unemployment is low, many individuals experience
hunger (Sullivan 2000). Given the research evidence of detrimental
outcomes associated with undernutrition, these figures are a cause for
grave concern.

What can be done at a policy level to improve the nutritional status
and life outcomes of the nation’s children? We suggest three approaches:
increasing access to and participation in federal food programs to min-
imize hunger and food insecurity; promoting breast-feeding to im-
prove the nutritional status of infants; and taking steps to address the
issue of child poverty, since the research shows that life circumstances
associated with poverty exacerbate the effects of undernutrition.

Increasing Access to and Participation
in Federal Food Programs

As we have noted, several different food services are available through

federal funds to address hunger and food insecurity. These include
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WIC, as well as subsidizing the cost of school breakfast and lunch for
low-income children. The combined federal food programs increase
the availability of food for one in six low-income Americans. However,
alarge number of young children remain food insecure or poorly nour-
ished. Among school-age children, one approach to improve the situa-
tion would be not only to increase the number of schools participating
in the food programs during the year but also to encourage schools to
take advantage of the summer school food program. Among an in-
creasing number of schools, year-round services for children is becom-
ing the norm (Finn-Stevenson and Zigler 1999), presenting opportuni-
ties for inclusion in the summer food program. But this is only a partial
solution. One of the problems with the school meals and summer food
programs is that even though children participate, they often do not
eat the food. To address the fact that even in schools participating in
the school food program many children simply do not eat what they
are given, a leading nutrition policy expert suggests that teachers make
available fortified cereals and milk in single-serving packages that need
no refrigeration. Children may then eat cereal and milk when they ar-
rive at school (Brown 1998). It is not a costly effort, nor one that would
require national policy, but it could well alleviate the hunger that many
children experience and help them concentrate on their schoolwork.
As we have shown, WIC is an effective program. But it serves
only a portion of eligible women and children. That is due in part to
cutbacks in services following welfare reform in 1996 and in part to
families that either are unaware of their eligibility or choose not to par-
ticipate. Lack of awareness may account for the gap between the num-
bers eligible for services and the numbers receiving services, which is
highest among families with children age one to four. Since WIC is es-
pecially effective as a preventive effort in making food during prenatal
development, this means that it is not being used to its full extent (Be-
sharov and Germanis 2001). Increasing public awareness as well as en-
couraging and enabling eligible women to apply would be very benefi-
cial for young children, since WIC provides important nutrition as
well as other services during a critical developmental period. In addi-
tion to monthly food packages, WIC offers nutrition education, in-
cluding breast-feeding support, and provides access to prenatal and
well-baby care, immunizations, and medical services through its refer-
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ral system. We recommend a review of outreach services associated
with WIC to ascertain how to improve public knowledge of the im-
portance of WIC. This review should also identify the reasons for
failure to participate during the prenatal period and use this as the ba-
sis for changes in the program that would encourage families to par-
ticipate.

Other services, such as the Child and Adult Care Food Program
(CACEFP), also suffer from low participation rates. Low participation
in CACFP may be caused by stringent eligibility criteria and miscon-
ceptions about eligibility. Through CACFD, for example, child care
centers and family child care homes and other organizations providing
services can be reimbursed for up to two meals and one snack a day for
low-income preschool children. Yet many child care facilities do not
realize that they are eligible. Another issue is that procedures for par-
ticipating are a burden for small organizations and, in particular, for
family child care providers. In the case of family child care, where a
woman takes care of several children in her home, it is often difficult
to get widespread participation. In addition, the implementation of
a means-test system has reduced reimbursements for family child
care homes (Parker 2000). Because child care facilities need to be li-
censed to apply for CACEFP, licensing should be encouraged as a step
toward addressing, at least in part, the issue of food security among
preschoolers.

Addressing Issues Related to Child Poverty

As in developing countries, undernutrition in the United States is
strongly associated with poverty, a condition affecting one in five
children, according to the National Center for Children in Poverty
(NCCP 2000). Poverty not only limits access to nutritious foods but
exacerbates the effects of undernutrition through poor-quality envi-
ronments. The ill effect of lead is a prime example. Poor children in the
United States often live in areas where lead is prevalent, and because
they are more likely to have iron deficiency, poor children are also more
likely to absorb lead (Brody et al. 1994; Yip 1989). High levels of lead,
or lead poisoning, can disrupt the development of the central nervous
system, leading ultimately to coma and death, but even low levels of
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lead exposure can have serious consequences such as learning and
behavioral problems, stunted growth, and hearing problems (NCEH
2001).

Another issue is that children in low-income families are less
likely to be immunized against potentially dangerous but preventable
diseases, the risk for which is increased with poor nutrition (Children’s
Defense Fund 1998). Low rates of immunization are particularly preva-
lent among African-American and Hispanic children (Pollitt 1994),
who generally lack access to regular health care. Beyond the need for
immunizations, breast milk helps to protect infants from infections,
and yet low-income mothers are less likely to breast-feed (Lazarov and
Evans 2000).

If socioeconomic factors can lessen or exacerbate the impact of
undernutrition, it is essential that policies address poverty reduction
and health care access (through such efforts as CHIP, the child health
insurance program) in tandem with improving nutrition for children.
Although in recent years child poverty rates have dropped slightly, ad-
ditional efforts in this regard are warranted. Admittedly, reducing
child poverty rates is a difficult and complex approach that cannot be
fully explored within the confines of this discussion. But, as the Na-
tional Center for Children in Poverty (2000) suggests, there are some
small steps that can be taken. First, help parents to earn enough to keep
their children out of poverty through the provision by employers of in-
creased wages. Second, expand the earned income tax credit, child
care, health insurance, and public transport, thereby enabling families
to obtain and keep employment. And third, expand cost-effective pre-
vention programs such as WIC, preschool education, and family sup-
port programs (NCCP 2000).

We should also take note of a relatively recent trend in poverty
distribution. Poverty has historically been regarded as an urban prob-
lem, with most of the poor concentrated in parts of large cities. How-
ever, in the past twenty years suburban and rural areas have experi-
enced the highest growth rate in poverty (Cook and Brown 1994;
Hernandez 1997). The reasons for this trend need to be explored and
associated issues (such as lack of services and transportation in rural
and suburban communities) considered for antipoverty strategies to
succeed.



The Brain, Prenatal Development,and Nutrition 183

Promoting Breast-feeding

Breast-feeding, as we have noted, has considerably greater benefits for
infants than feeding with formula milk. The breast milk of all women
(apart from those in extremely poor nutritional health) carries all the
nutrients an infant needs in the correct quantity and most easily di-
gested form. Breast milk also contains essential fatty acids and more
than fifty known immunological factors to protect infants against in-
fectious and noninfectious illnesses, and the experience of breast-feed-
ing is also beneficial in many ways (Lazarov and Evans 2000; Lucas et
al. 1992). There are clear economic advantages to breast-feeding, since
a year’s supply of infant formula for a newborn costs more than nine
hundred dollars, not to mention the savings in health costs associated
with the benefits of breast milk.

Yet low-income mothers, for whose babies the benefits are likely
to be greatest, are the least likely to breast-feed. Identified barriers in-
clude social and cultural attitudes and norms, lack of knowledge and
support from health care providers, and extensive advertising by the
formula industry (Lazarov and Evans 2000). Policies need to address
these obstacles in order to maximize the nutritional status of young
children. The contradictions within WIC policy also need to be ad-
dressed. At present, WIC is the largest distributor of free infant for-
mula, although it also provides the means for educating and support-
ing women in breast-feeding.

With work requirements for low-income mothers and a lack of
mandated paid parental leave, it is no surprise that the majority of
women choose to feed their infants formula. Although federal law pro-
vides for unpaid parental leave, many parents cannot afford to take ad-
vantage of this.

In this chapter we have shown the critical role of the prenatal pe-
riod and the potential of adequate prenatal care to prevent neurologi-
cal problems. The role of nutrition on the developing brain, as well as
on general growth and development, is significant. It is clear that hunger,
food insecurity, and lack of appropriate nutrients are often part of the
picture of deprivation in the environment of many children growing
up in the United States. Yet there are opportunities for prevention and
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intervention through state and federal policy as well as local action.
Some policy directions, such as taking steps to reduce child poverty
rates, are difficult to execute—not only are they complex and tied to
forces such as the economy over which many of us have no control, but
they require long-term strategies to overcome. Yet other directions are
available, focusing primarily on modifications of existing food pro-
grams. We have discussed some of these strategies. They are simple to
implement but can have significant impact on the health and well-
being of our nation’s children.



The Brain Campaign

Brain Development and the Media

" In its journey from the laboratory to the daily news-

paper, information about brain development research and its impli-
cations for parents, educators, and policy makers has traveled a con-
troversial course. Like other policy-related research findings, what we
know about brain development has passed through the transforming—
often distorting—lens of the popular press. The outcomes of this jour-
ney have at times been beneficial for the public and at other times have
done parents and child advocates a disservice. At virtually all times,
however, this translation of research that is based in an esoteric and of-
ten theoretical language into words that are more accessible to the gen-
eral public has been affected by the tensions inherent in what one
analysis has called the “uneasy partnership” that exists between social
scientists and journalists (Thompson and Nelson 2001).

Media coverage of brain research plays an important role in bring-
ing profoundly important information about brain development to
public attention. The popular press has also played a critical role in
bringing brain research to the consideration of child advocates and
policy makers. No other group could arguably have conferred the ben-
efits of bringing brain research findings to the attention of these play-
ers in the policy process. And yet, as we discussed in Chapter 7, this has

=[85=
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also resulted in simplistic interpretations of what we know, fabrica-
tions of material to substitute for what we don’t yet know, and mis-
understandings about what all of this might mean for how we raise,
educate, and care for our children. These oversimplifications and mis-
understandings have distracted our attention from the most salient
problems in child development, have wasted time, effort, and re-
sources, and in some cases have tarnished the public perception of so-
cial sciences already too often viewed as imprecise or “soft.” But in
other cases overstatements of research findings have led to the develop-
ment of programs and interventions that have actually provided valu-
able services to children at risk for educational and social failure
(Grimes 1998; Resner 1997).

The excitement engendered among the public by recent neuro-
science research has given journalists who write about child develop-
ment a new forum for discussing traditional social science topics under
the guise of “hard” science. This has brought a previously unantici-
pated level of public interest, but also problems: “Not only have devel-
opmental scientists witnessed unprecedented public attention to im-
portant questions of early childhood development, but they also have
seen developmental research applied inappropriately, such as when
critical-period formulations are used to conclude that Head Start be-
gins too late to stimulate the developing brain or in reports that classi-
cal music instruction stimulates early intellectual growth” (Thompson
and Nelson 2001, 1).

Significant changes in policy at any level do not happen by ac-
cident. Whether the subject of the policy in question concerns in-
creases in military appropriations, penalty mandates for repeat offend-
ers brought to juvenile court, or whether to cut down hundred-year-old
oaks to widen the main road of a small town, certain features of the
policy process remain constant. Several prerequisites are necessary for
the successful development of social policies. First, a constituency
must have a sense of the immediacy of the problem in question. This
often results from the cumulative impact of a perennial problem (out-
dated military technology, chronic traffic tie-ups on Main Street) that
the public perceives as worsening. At other times, a crisis or tragedy
that befalls an individual (such as the 1994 murder of the seven-year-
old New Jersey child that ultimately led to the passage of a set of sex-
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offender registration statutes known collectively as “Megan’s laws”) or
a community (the 2000 mass shooting at Columbine High School in
Littleton, Colorado, for example) can be a powerful political motivator.

In still other cases, a scientific breakthrough or the impact of an
accumulated body of scholarly research—on cumulative damage to
the earth’s ozone layer, for instance—can trigger demands for legisla-
tive change. No matter which of these characterize how public opinion
is galvanized for or against a measure, and regardless of whether the is-
sue in question is tree preservation, gun control, regulation of auto
emissions, or some other topic of concern to the public, nothing will
change and no policy shift will come to pass without enhanced public
awareness. The most pivotal role in disseminating information about
the topic in general, and of the specific aspects of the problem and any
proposed solutions, is played by print, broadcast, and digital media—
newspapers, books, and magazines, television and radio, and the Inter-
net. We can only reach a full understanding of the infant brain devel-
opment controversy—how there came to be controversy in the first
place, and what its implications have been and may continue to be—
by understanding the media’s role. And to do this, we need to look at
the relationship between social science and the media.

The Growing Media Coverage of Children’s Issues

The media’s coverage of children’s issues escalated in the 1990s. For-
merly hidden in the features and women’s sections of newspapers and a
handful of magazines devoted to children, articles about child devel-
opment, parenting, and child policy have become front-page fodder
for newspapers and leading stories in televised news digests. The num-
ber of major newspapers that have added child and family beats to
their news coverage has increased dramatically, and these assignments
are now coveted by journalists who might previously have resented be-
ing relegated to covering children’s stories (Lakshmi 1996).

The nature of the coverage of children’s issues is not, however, al-
ways of the quality that will best serve children’s needs over the long
run. Much of the media coverage has been spurred by social crises and
negative events related to substance abuse and by tragedies resulting
from school and community violence. A little girl who dies of hyper-
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thermia after being left unattended in a hot car at her day care center
(Goldstein 2001; West 2001) generates a flurry of news stories; infor-
mation about the ongoing national crisis in the quality of child care
does not. Random accidental deaths to children with access to hand-
guns in private homes generate little national interest, but a school
shooting on the scale of the Columbine massacre stimulates round-
the-clock news coverage for weeks (Dickinson 2001; Reaves 2001).
Quiet crises in family life that have the potential to do incalculable
harm to large numbers of children do find their way into the news (see
Boo 2001 for one excellent example of this genre) in stories about the
effects of divorce, child abuse, the failure of our health care system, and
other issues, but these command far less journalistic attention than
more dramatic, event-based stories. Too much coverage of child and
family stories still follows the old newspaper dictum: “If it bleeds, it
leads.”

Yet not all such media coverage is negative or sensationalist in na-
ture. Responsible reporting of scientific studies and the opinions of
reputable policy makers and institutions has also taken a more promi-
nent place in recent decades. For example, when the Carnegie Corpo-
ration of New York released Starting Points: Meeting the Needs of Our
Youngest Children in 1994, the story appeared on the front page of the
New York Times and received appropriate coverage in news weeklies
and on talk radio and television.

The publication of Starting Points was a watershed moment for
young children in the United States and for media responsive to the
public’s interest in the needs and problems of families. The quality of
the environments in which young children are raised, in terms of par-
enting, health care, child care, and educational opportunities, became
a focal point for national discussions that shaped child welfare initia-
tives at the local, state, and national levels. The critical importance of
the first three years of life to the developing brain first came to national
attention through a relatively brief mention in Starting Points that was
intended to underscore the importance of providing nurturing, respon-
sive, safe, and stimulating environments for children in the early years.

The needs of young children had by no means been ignored be-
fore the publication of Starting Points, but the discussion it sparked on
early brain development galvanized forces for significant policy efforts.
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Coming at a time when most working parents in the United States
were struggling to find affordable, safe, reliable child care, a report that
stressed the developmental needs of young children and the long-last-
ing dangers of poor-quality child care and health care found a receptive
audience. Adding to its impact was the fact that many families were al-
ready uneasy about their children’s safety in child care settings, after
viewing a 1992 PrimeTime Live report by television journalist Diane
Sawyer that highlighted child care horrors.

In spite of these reports, however, little actually improved in the
child care field—other than that parents became increasingly uneasy
about the dearth of child care choices available to them, particularly
for children in the birth-to-age-three group. Adding to the atmosphere
of urgency was the passage of the Personal Responsibility and Work
Opportunity Reconciliation Act of 1996, which required millions of
mothers to leave the welfare rolls and join the paid labor force without
providing a corresponding increase in available high-quality child care.
In 1996, 150 brain scientists, child development and early education
specialists, business leaders, and media representatives convened in
Chicago for a major national meeting entitled Brain Development in
Young Children: New Frontiers in Research, Policy and Practice. This
meeting provided a research base for policy makers and child advo-
cates, though material about brain research and its implications for
those who care about children had not yet crossed the public’s horizon
in any significant way.

Representatives of the entertainment media also played a signifi-
cant role in bringing child development topics to prominence. One ex-
ample is the I Am Your Child Program developed in 1997 by the New
York-based Families and Work Institute in conjunction with actor-
director Rob Reiner. Comedian Robin Williams and other celebrities
including Whoopi Goldberg and Tom Hanks also hosted the effort.
The television special was only one piece of a larger project to bring
child development information to parents: Reiner has also developed a
Web site (I Am Your Child, at iamyourchild.com) devoted to practical,
hands-on parenting advice, public service announcements, CD-ROMs,
and a videotape series.

Like many other media productions, the I Am Your Child efforts
have had both positive and negative consequences. Much of the mate-



190 The Brain Campaign

rial produced is subject to the same kinds of oversimplification and ex-
aggeration that have characterized scores of magazine and newspaper
articles. The title of one of the I Am Your Child booklets, for example
(“The First Years Last Forever”), is an overly strong interpretation of
the more tempered notion that a child’s early experiences influence
subsequent development. The program’s focus on infancy reinforces
the justifiably criticized idea that a developmental door swings shut
after the age of three, essentially halting learning and development.

But the show and its spin-off materials have reached parents and
bestowed an imprimatur that tells parents that nurturing an infant
through close, responsive interactions is both scientifically sound (based
in brain research) and hip (endorsed by stars like Whoopi Goldberg).
It has strengthened a media trend in which film and television stars—
viewed by many people as friendly, accessible, and knowledgeable—
give easy-to-handle parenting advice (read to your baby, hold your
baby, have dinner with your kids).

The I Am Your Child campaign also continues to have a signifi-
cant impact on social policy. The stated goals of the campaign include
raising public awareness and promoting citizen involvement, as well as
uniting and expanding the work being done on the national, state, and
local levels to provide comprehensive, integrated early childhood de-
velopment programs for young children. It was Reiner’s idea to sup-
port programs focusing on health care, child care, parent education,
and intervention programs in California by placing a fifty-cent tax on
each pack of cigarettes sold in the state, along with comparable taxes
on other tobacco products. Building on the nation’s increasing antito-
bacco sentiment, growing concerns about threats to healthy childhood
development and school readiness, and Reiner’s own energetic and
high-profile lobbying for the measure, Proposition 10 passed in No-
vember 1998 and took effect in January 1999 as the California Children
and Families First Act (Grimes 1998). Ironically, even though much of
the impetus for the effort was based on an exaggerated understanding
of how brain research might be applied to early childhood education
and intervention, the effort has had positive programmatic outcomes,
which we'll describe in more detail in the Epilogue.

In 2000, President Bill Clinton and Hillary Rodham Clinton in-
vited several neuroscience experts to Washington, D.C., to present re-
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cent findings on brain development in the first three years at the White
House Conference on Early Learning and the Brain. A small army of
journalists representing every conceivable print, broadcast, and Inter-
net medium descended on the conference to report on the new find-
ings and to interpret and reinterpret them to make them more accessi-
ble. One of the more responsible reports on brain research findings was
published by the Families and Work Institute. Rethinking the Brain:
New Insights into Early Development (Shore 1997) attempted to sum-
marize and present key findings for professionals who work with
young children. Although distortions of findings have certainly oc-
curred—most often in the forms of overstatement of the findings or
their implications—the media has been pivotal in bringing the issue of
early brain development before the public and in advancing the policy
agenda. Once an esoteric topic for neuroscientists, the influences on
the growth of very young children’s learning capacities have become
material for conversations at dinner tables and play groups.

The Media’s Role in Shaping Opinion and Policy

In 1980, one of the country’s leading media specialists noted that an av-
erage of sixty-three network news stories a year covered children and
youth (Gerbner 1980). Today, of course, such a count would be far
higher. As family policy analyst Susan Muenchow (1996) notes, cover-
age of issues pertinent to children and families is widespread. But what
role does such coverage play in the process of shaping child and family
policy and service-provision efforts?

The media are ostensibly neutral, but in fact they have a pro-
found effect on how the public and lawmakers view and act on the
problems families face and the solutions they seek. Even if we were to
submit that lawmakers are supposed to be ideologically neutral—and
this is certainly not the case—media coverage of issues and events
would still be a powerful shaper of attitudes and behaviors. Merely be-
cause time and space are limited in print and on the airwaves relative
to the amount of material that might receive coverage, the editors and
news anchors who select which stories will run, and in what context,
wield enormous power. The media’s lack of space and time contributes
pivotally to what the public does and does not see (Graber 1989).
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Moreover, the traditional model of presenting news stories al-
most invariably emphasizes certain details over others, relies heavily, as
we have noted, on a crisis-oriented approach to reporting, and tends to
confirm, rather than challenge, the public’s perception of the status
quo. Reporting on drug abuse is a case in point. Although research in-
dicates that drug use among Americans is actually declining, stories on
the dangers of and threats posed by drug use persistently confirm what
most people believe: that drug use is on the rise. Reporting on crime re-
flects a similar distortion of what statistics actually show (Hall 1998;
Horgan 1993; Zigler and Hall 1997).

The power of the media to reach millions of people at once, how-
ever, makes it an invaluable tool for child advocates—ijust as it is a cru-
cial tool for those who lobby against actions that would improve the
lives of children and families. A Headline News report on CNN or a
heartrending family story on Oprah has the power to affect the out-
come of a legislative debate, the choices parents make for their chil-
dren, even a national election. At times, the mere threat of media cov-
erage has spurred policy makers to action (Graber 1989).

Media may be used positively to encourage people to become in-
volved in public affairs at many levels. Public participation in the U.S.
Census, for instance, has significant power to affect funding for much
of the social infrastructure in states and communities, yet many thou-
sands of citizens and noncitizen residents remain uncounted each time
a census is taken. When the U.S. Census Bureau undertook to insure
the success of the 2000 census, the bureau implemented a major media
campaign to overcome public resistance. Through newspaper adver-
tisements, radio announcements, and television spots, the census re-
ceived constant media exposure. According to preliminary findings of
a major independent study being conducted at InterSurvey, a private
company in Menlo Park, California, the 2000 census promotion and
mobilization campaign was instrumental in increasing the public’s
awareness, understanding, and participation in the count.

Another case in point is the antismoking campaign waged by
public health organizations, which has been successful at least in part
by influencing new laws regarding smoking, bringing about advertis-
ing restrictions, and altering popular views regarding the social accept-
ability of smoking in public places or even in front of one’s children. By
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inundating the public with antismoking messages in the form of warn-
ing labels on cigarette packs, public service announcements, press re-
leases, televised special reports, and the like, the collaboration between
public health entities and the media has significantly raised public con-
cern and has resulted in policy initiatives restricting smoking in public
places, even if it has not yet eradicated smoking.

Brain-based child development stories, no matter how simplistic
or hyperbolized, do seem to have caused a shift in how parents perceive
both the nature of early development and their role in fostering it. In-
terest in materials purporting to increase infant intelligence through
scientific stimulation—the purchase of classical music recordings and
allegedly educational toys for babies, enrollment in infant enrichment
classes like “Baby and Me”—skyrocketed after the release of Starting
Points. Interest in brain development and how parents can employ its
lessons spurred a temporary but powerful boom in branches of the
magazine industry based on a close analysis of parents’ interests: Par-
ents, Parenting, Child, American Baby, Scholastic Parent and Child, Work-
ing Mother, and other publications met parents’ needs for a service-
based approach to child development research. And throughout this
period, the relationship between the social scientist and the journalist

shaped public perceptions.

The Scientist and the Journalist

The relationship between social science and journalism is steeped in
irony. Both the scholar and the journalist have as their goals uncover-
ing and disseminating information about their subjects: What is the
effect of spending many hours in child care at an early age, for instance,
or what factors appear to contribute to better outcomes following
child abuse or neglect? The question for both, in the present case, con-
cerns how a young child’s brain develops and which variables affect this
course of development. Both the scientist and the journalist are inves-
tigators; both are interested in getting their findings— zew findings—
in front of an audience, and in doing so before their colleagues do or in
a format that makes a unique contribution.

Beyond these similarities, however, we find differences that im-
pinge on the effectiveness of both the reporter and the scholar. Funda-
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mental contrasts in the ways journalists and scientists uncover and tell
a story arise over issues like language: a developmental psychologist,
for instance, would prepare a manuscript for a specialty journal in a
passive voice (“Little is known about.. . . ”) stressing aggregate findings
(“75 percent of subjects reached criterion on the task,” or “the 332 sub-
jects cried an average of 2.8 hours a day”). The journalist can have a
greater impact on an audience by speaking in an active voice and fo-
cusing on individuals: “Sue Swanson, a thirty-four-year-old mother of
two, struggles daily to hold together a patchwork of day care arrange-
ments,” or “Cassandra, fifteen, feels hopeful that she can overcome
these obstacles and become the first person in her family to graduate
from high school.” The scholar often describes the norm: how much
crying, the average age at which a developmental milestone is reached,
the percentage of children vaccinated by a given age. The journalist
will use this information, too, but will make it more real and accessible
to the audience by adding a human face: “Emily’s parents even took
turns by nights, one sleeping, one staying up to deal with the four-
month-old’s incessant crying,” or “But when Eric still hadn’t said his
first words at eighteen months, his parents insisted that their pediatri-
cian refer them to a speech and language therapist.”

The structure of popular publications that target parents both re-
lies heavily on research in child development and manifests a certain
distrust of academia. Newspaper and magazine editors seek out free-
lance writers with backgrounds in a given field, like child develop-
ment, even though they may doubt their ability to distill their schol-
arly information into a format digestible by their readers. Similarly,
even scholars who are eager for their work to attract media attention
are leery of journalists who may misunderstand, misinterpret, or over-
simplify research findings. They are inclined to fear a publication
process in which they have little control of the final product. After all,
describing one’s research in a lengthy journal article in which the work
is explained in detail and placed in a scholarly and historical context is
very different from describing the same work to a journalist who may
use only a line or two of interview material and who may then draw
new or unexpected implications from that work.

Scholars are seldom trained to interact with journalists. Accus-
tomed to describing their work at length and in detail, many are un-
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used to summarizing the methods and findings of their research for
general readers. The specialized language of research can be off-putting
as well, as scholars and editors fear (with some justification) that the
nuances of a study or larger body of work will be lost in the translation
from academic-ese to the vernacular. Scholars are often frustrated, too,
by the short turnaround time of popular articles and by having to pro-
vide interviews on the spur of the moment. Although this is changing
as media awareness invades even the most closeted, ivory-tower schol-
arly communities, it remains the case that relatively few academicians
are accustomed to thinking of their work in terms of the media-
friendly “sound bites” so often demanded—in short order—by jour-
nalists. In turn, journalists who may be guided as much by their inter-
est in promoting children’s issues and interests (a style Thompson and
Nelson 2001 refer to as “campaign journalism”) are quick to make use
of research findings that support—or appear to support—child advo-
cacy goals.

What Has Gone Wrong!?

Following the release of Starting Points, the subsequent flurry of news
and parenting articles reflected a slant that tended to convey to parents
a sense of urgency, even panic, over what young children needed, when
they needed it, and what could happen if they didnt get it. Every dif-
ference between journalists and social scientists, and every disparity
between the linguistic and procedural styles of the two groups, came
into play as brain-based child development information was reported:

® In most cases, the length of articles so severely limits
the detail that can be included that the finer points of the
brain research cannot be covered.

® The format of the popular article lends itself to over-
simplification. Readers too busy to scan more than text
boxes or photo captions or headlines get a skewed picture—
either too frightening or too reassuring.

® Reporting on the issue often takes place too soon, and
provides a static rather than dynamic picture of brain re-
search and its implications.
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m Research is “new” to journalists unfamiliar with the
existing body of work on neurological development and is
described as such even if the research took place years or
even decades earlier.

® Because the public perceives the newer findings as
qualitatively different from earlier behavioral and observa-
tional research, journalists make little attempt to integrate
neurological findings into the canon of research. Instead,
the newer or more highly technical work is taken out of
context and set against earlier work, even if, as in the case of
brain research, extant neurological findings are more likely
to confirm than to contradict what we have long believed
about the importance of the early years.

The body of popular journalistic work that emerged from this
arena in the mid-1990s was often misleading and confusing, not only for
parents, but also for policy makers. In a special child-oriented issue of
Time, one reporter in 1997 issued a virtual mandate to policy makers to
respond to brain research with early intervention programs: “The ‘new’
insights [into brain development] have begun to infuse new passion into
the political debate over early education and day care. There is an urgent
need, say child development experts, for preschool programs designed
to boost the brain power of youngsters born in impoverished rural and
inner city households. Without such programs, they warn, the current
drive to curtail welfare costs by pushing mothers with infants and tod-
dlers back into the workforce may well backfire” (Nash 1997, s1).

Another reporter adds specific advice for the creation or strength-
ening of day care policy: “With the new scientific evidence [included
in Starting Points] to bolster it, the logic for spending money on early-
childhood development programs may seem incontrovertible (Collins
1997, 62).

The concern is not simply that the scientific picture is far more
complex than its representation in the media, or that journalists are in-
accurate (sometimes simply generalizing from existing knowledge to
issues that have not been studied or cannot be studied well). More im-
portant, however, is that valuable public interest in early childhood
may evaporate as quickly as it has emerged if parents, practitioners,
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and policy makers conclude that they were misled about how they
could contribute to optimizing early development, especially if simpli-
fied interpretations and applications of research on early brain devel-
opment do not yield expected outcomes for enhanced intellectual and
socioemotional growth (Thompson and Nelson 2001).

The backlash was inevitable. Following a cooling-off period and
the publication of books like John Bruer’s Myzh of the First Three Years:
A New Understanding of Early Brain Development and Lifelong Learn-
ing (1999) and Alvin Rosenfeld and Nicole Wise’s Hyper-Parenting: Are
You Hurting Your Child by Trying 1oo Hard? (2000), parents began to
feel skeptical about brain research and what it might mean for their
children. 77me, the same magazine that trumpeted, at the height of the
brain-research frenzy, “From birth, a baby’s brain cells proliferate wildly,
making connections that may shape a lifetime of experience. The first
three years are critical” (Nash 1997, 48), in 2001 ran a cover story pro-
claiming, “So you want to raise a superkid . . . throw away those flash
cards, relax and let kids be kids: A how to (and how-not-to) guide for
parents” (7ime, 30 April 2001). Excerpts from this issue not only de-
bunk many of the earlier issue’s assertions but frighten parents in new
ways: “Want a brain child? . . . Is [perfecting your child] really a wise
thing to attempt? What if you were to get a smarter but meaner kid?”
(Time 2001, 5). As the new millennium began, parents were being
urged to eschew trendy black-and-white toys in favor of letting their
kids go back to banging pots and pans on the kitchen floor, to read
books to their toddlers instead of giving them computer games, and to
provide crayons and dress-up clothes as a means of promoting creativ-
ity and language development (Kluger and Park 2001).

As we have noted earlier, the history of developmental psychol-
ogy is characterized by a series of pendulum swings from overoptimism
to despair (see box, “That Was Then, This Is Now”). The nature of IQ
and what influences it, the efficacy of intervention and primary pre-
vention efforts, the promise of family policy—all these areas of study
have manifested wild swings. As the field moves, in these areas and oth-
ers, from one extreme to another, two things happen. First, it brings
along with it the parents, and the practical information they expect to
receive as a benefit of the research, typically in a time frame that lags



198 The Brain Campaign

ThatWasThen,This Is Now

Then: “Music . . . excites the inherent brain patterns and enhances
their use in complex reasoning tasks” (Begley 1997, 38).

Now: “The myth: A more stimulated brain is a smarter one. Not
true. Neurons grow explosively before age 5,but many may shut down
after that. Stimulation can help babies learn skills, but overall aptitude
is unchanged” (Kluger and Park 2001, 50).

Then: “Parenting has been oversold. You have been led to believe
that you have more of an influence on your child’s personality than you
really do” (Harris 1998, 6).

Now: “When it comes to your child—a child you know better than
your mother and mother-in-law do, better often than pediatricians do,
better than teachers and caregivers do, and yes, better than | do—
you're a parenting expert,too” (Murkoff 2000, 22).

Then: “Singing or playing music to a baby can increase their abilities
to learn language and process information.This can be done as early as
when the baby is in the womb, and the type of music can vary from lul-
labies to children’s songs to music for adults” (Heller 1996, 58).

Now: “The myth: Listening to music can boost creativity. Nope.The
so-called Mozart effect doesn’t enhance artistic skills but may improve
spatial skills. The effect is just temporary, though, and seen only in
adults” (Kluger and Park 2001,51).

several steps behind the scholarly origins of the advice. Second, as we
pass from left to right, from despair to hope, we pass through brief but
regular periods of common sense and moderation. As we write this, we
see signs that we are coming into such a period. The cycle will recur
again, and again we will read or watch on the news exaggerated ver-
sions of what we believe to be true about how our children develop and
how we can best support them as they do, but these periods of moder-
ation will, we hope, ground parents and policy makers in useful and
productive ways.
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Epilogue

Implications of the Infant Brain Debate

L ot > The more things change, the more they remain
the same. A theme we have sounded throughout this book has been the
predictability of the pendulum swings affecting the field of child devel-
opment and how these swings have affected how we intervene in the
lives of children and families. The impact on child study of what is often
called “the brain research,” however, strikes us as being somewhat
different from the other paradigm shifts that have changed what we
know, or believe we know, about children and families, and the most
appropriate and efficacious ways of intervening positively in their lives.

Previous alterations in our thinking about children (some of
which, of course, proved to be dead ends) were typically shifts in direc-
tion: children were blank slates, ready to be shaped by their environ-
ments and our input; children were genetically hardwired to do and
learn the things they needed to grow and learn. Environmental stimu-
lation boosted intellect and development; parents should create addi-
tional stimulation to make their children better and smarter. Parents
were important shapers of their children’s lives, then parents weren't
important, then parents were important again. In each of these and
many other cases, child development scholars second-guessed them-
selves (or each other); the implications of their shifts in thinking trick-

=[99=
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led down to parents in ways that sometimes contradicted the advice
they had previously derived from such scholarship.

The impact of research on neurobiology and neurochemistry
and the imaging techniques that have allowed us to see into the func-
tioning human brain, however, has been different, albeit no less signif-
icant. This revolution has focused less on the message than on the me-
dia delivering it. The findings of the new research have had profound
implications for medical science, specifically for the treatment of brain
and central nervous system injuries and illness. But for child develop-
ment study, the case has been rather different. In fact, it seemed at first
as if scholars in our field didn’t know quite what to make of the mater-
ial on neurological development: much of the media coverage had to
stretch a little to describe just what zew information and ideas could be
derived from incorporating this body of research into decades” worth
of observational and behavioral research.

Where We Stand Now

Several years have passed since the White House conference on brain
development, the birth of the | Am Your Child campaign, the publica-
tion of the first special issues of 7imeand Newsweek and scores of other
articles on what this new (or new to the general public) research might
mean for parenting and education. Several books describing the neu-
rological and genetic events of the early years of life have contributed
to our understanding of—and the controversy over—what this mate-
rial really means. The bottom line?

® Brain research, still in its infancy, has so far simply
confirmed what decades of social science research have told
us: that the young child’s experience of the world has a pro-
found impact on early—and continuing—development.

® Parents play a profound role in their child’s develop-
ment. But a caregiving situation that emphasizes warmth,
continuity of care, love, and respect gives infants and young
children the elements they need for healthy and sound cog-
nitive, social, and physical development without the need
for special toys, music, or classes.
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® Growth and development do not stop after infancy or
toddlerhood or the school-age years, and, with few excep-
tions having largely to do with sensory systems, windows of
opportunity for learning and growth do not slam shut at
preset intervals. Everything we continue to learn about
human growth and development—through both observa-
tional and neurological research—confirms our earlier un-
derstanding that the early years of life are of critical impor-
tance for laying the foundation for a lifetime of learning
and loving but that development and learning continue

throughout life.

One other important outcome has emerged from the ways we
and others have tried to make sense of the implications of brain re-
search for a field that previously derived its findings largely from social
science. This, of course, relates to the policy implications of the rapidly
developing areas of neuroimaging and neurochemistry and what they
tell us about human development. Concern arose among policy schol-
ars early on as the interpretation, and sometimes the misinterpreta-
tion, of new data pointed toward or away from the need to provide
supports and interventions for children and families. The dust has not
settled as rapidly in this area as it has in the developmental science
arena, but it is clear that the major implication for policy is not unlike
the outcomes for child study. Sound, empirically derived policies pro-
viding for safe and appropriate early care, education, health care, and
parent support are critical components of the way we can strengthen
families, communities, and the nation as a whole.

We have alluded many times before to the changing nature of
children’s policies (Hall, Kagan, and Zigler 1996; Zigler and Hall 2000;
Zigler, Hopper, and Hall 1993) and are well aware of the forces external
to the fields of child and family study that shape policy initiatives and
the budgets proposed to implement them. In the 1960s, for instance,
public optimism regarding the promise of early intervention, coupled
with the robust American economy, permitted the creation and rea-
sonably eager acceptance of a wide variety of broad-based social pro-
grams aimed at ameliorating poverty, educational risk, social incompe-
tence, and at improving access to health care. Those same programs
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(including Head Start) were endangered, however, as fiscal and ideo-
logical constraints were brought to bear on every stage of the policy
process.

In the 1990s, public opinion again swung in favor of child and
family support, which had waned somewhat in the 1970s as a conse-
quence of both the natural ebb and flow of interest in children and of
the economic constraints that resulted, in part, from funding the Viet-
nam War. Optimism blossomed anew, as children’s issues achieved
new prominence in the public eye, and new research provided both so-
cial science and “hard” science evidence for the efficacy and cost effec-
tiveness of family support initiatives. As the twentieth century drew to
a close and the new millennium began, a number of factors once again
changed the context in which we make, apply, and assess family policy.
One of these, of course, was the “welfare reform” movement that shifted
the way we approach service provision for poor and near-poor families
(Zigler and Hall 2000); another was the shift from the Democratic and
socially liberal Clinton administration to the more fiscally and socially
conservative Republican administration of George W. Bush.

Yet another factor was the beginning of an economic recession
from which, as of this writing, we have not yet emerged. Even as we put
the finishing touches on the manuscript for this book, we can already
see the handwriting on the wall. As America wages war on terrorism in
response to the actions of 11 September 2001, we believe that we can
predict some of the effects these circumstances will have on the Amer-
ican zeitgeist, on our perspectives and priorities when it comes to
supporting children and families, and on our economic and political
ability to mount effective responses to the needs we endorse as being
worthy of intervention.

In the legislative, judicial, and executive branches of the federal
government, the focus on trying to safeguard the nation and its citizens
from terrorism both abroad and at home has shifted attention from
many other policy concerns, including meeting the needs of children
and families. The needs of children—for consistent, nurturing care,
for good health, for high-quality education, for safe and culturally rich
communities, for a wide range of promising opportunities as they
grow—do not ebb and flow with the vagaries of world affairs. If any-
thing, our nation (like others) has an even greater need, in times of cri-
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sis, to develop the conditions that will optimize the capacity of our cit-
izens to manifest physical and mental health, to bring the benefits of
solid and innovative education programs to bear on their work and
their ability to support the communities that nurtured them as infants
and children.

We are not sanguine, however, about the nation’s willingness or
ability to increase investments in the programming and funding that
(as decades of traditional research have shown and new, higher-tech-
nology research seems to confirm) would contribute to such outcomes.
Instead, it seems likely that the needs of children and families will slip
further down on the nation’s agenda. These issues, in our opinion, have
never—even in the best times of peace and prosperity—received the
attention they merit. We mentioned earlier in this chapter the impor-
tance of remaining aware of the nonchild-oriented forces that affect
child policy; the economics and machinery of war are among the most
powerful.

Does this mean that the advocates for children and families,
among whom we count ourselves, and among whom we hope readers
of this volume will also find themselves, will take a hiatus from trying
to improve the lot of our nation’s children? It does not. But it does
mean that parents themselves, philanthropic foundations, and our
state and local governments will have to work harder to fill the relative
vacuum that we see at the federal level with respect to genuine concern
for addressing the problems of which we speak here. In that regard, the
lessons from research, both traditional and groundbreaking, will play
as important a role in policy formulation as it has ever played.

Policy Principles
As astounding as today’s technological advances in the study of brain
science seem to us today, it is important to place them in context: it is
likely that fifty to a hundred years from now, and perhaps sooner, we
will have diagnostic and research techniques for brain study that make
today’s PET and CT scans look as primitive as Stone Age trephining,.
Of course, we can no more wait patiently for these advances than we
waited for those that form the core of this book in our efforts to make
policy decisions for children. So it becomes essential to cultivate a
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small canon of principles we can use to frame policy decisions in any
era. We hope these will apply to the situations that demand policy an-
swers both today and in the near—and not so near—future.

A Research Foundation

First, we believe that policy debate, such as that which arose over the
implications of brain research in the 1990s, is a good and essential ac-
tivity. Policy itself, however, should always be guided both by research
and by our best knowledge. Inherent in all of our work is a commit-
ment to building policy based on a solid, empirical understanding of
what we know about assessing and meeting the needs of children and
families.

Acting Expeditiously

Second, an absence of complete knowledge of these issues should not
lead to paralysis. We could not wait for fMRI techniques to be devel-
oped before we designed policies that would enhance educational
readiness and cognitive development in the twentieth century; nor can
we wait for the next new machine for peeking into the human brain to
further our work. Neither a dearth of data nor some awkwardness as-
sociated with marrying the benefits of separate bodies of data should
deter us. Our mandate is to support the creation of the best policy of
which we are capable given the tools at hand.

The entire thrust of this volume has been an attempt to integrate
often startling new evidence into an existing corpus of research and
theory pertaining to the optimization of social, physical, and cognitive
child development. To date, our interpretation of the data provided by
new neuroimaging techniques points to its high degree of compatibil-
ity with the findings from years, even centuries, of behavioral and ob-
servational research on human development. Indeed, even the most
startling new discoveries—evidence of adult neurogenesis, for instance
—are remarkably at home side by side with earlier research (Gould et
al. 1999). Both point to the primacy of the parent-child relationship
and the role it plays in the development of robust skills in a number of
areas, and to the active part in this development played by an infant
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previously thought to have been a helpless, unformed organism (Gop-
nik, Meltzoff, and Kuhl 1999). We are confident that before very
long—indeed, probably by the time this book is in your hands—even
newer technological advances will put new tools in our hands. In the
meantime, we must still develop sound social policies.

Acting in Context

Third, our work is predicated on the assumption that although the
construction of individual policies and programs may be helpful, they
must be nested within a more cohesive policy framework for maxi-
mum effectiveness. The weakness of categorical programs, the inefh-
ciencies of dysfunctional systems, and the lack of coordination among
support services have become apparent. Twenty-first-century policy
construction must be grounded in a vision that transcends individual
services. Incremental policies can then be created within the context of
an integrated approach that more effectively meet the needs of chil-
dren and families.

The literature on early childhood intervention efforts and family
support efforts are replete with well-documented examples of models
for optimizing program effects. This can be achieved through the use
of one-stop-shopping programs in which parents find a variety of re-
lated services under one programmatic umbrella or even one physical
roof. The School of the 21st Century is one such model, in which com-
munity schools represent the hub of a network of services, including
prenatal care, parent education, early and continuing developmental
screening, child care referrals, training and support for local family day
care providers, and others (Finn-Stevenson and Zigler 1999).

Another model is represented by programs in which high-quality
early childhood education or broad-based intervention efforts create a
snowball effect, in which one early success begets others that in turn
increase the likelihood of enhanced success in other areas as the partic-
ipants develop. A study of children from low-income families in the
Chicago area demonstrates the promise of programs that follow a
high-quality preschool program with an intervention targeting school-
age graduates of the preschool component. The Chicago Longitudinal
Study tracked about nine hundred participants in the Chicago school
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district’s Child-Parent Center Program. Beginning at about age three,
the participating children were compared with five hundred children
matched on a variety of socioeconomic factors who attended different
early intervention programs. Longitudinal follow-up studies indicate
that children who received the Child-Parent Center Program interven-
tion were less likely to be arrested as juveniles and were 29 percent more
likely to complete high school than their comparison group peers. Pro-
gram children were also significantly less likely to be retained in grade
(Reynolds 2001). The social and economic implications of such re-
search are profoundly important both in their own right and for the
support they offer to a long line of studies showing similar outcomes
(such as Pfannensteil, Seitz, and Zigler 2001).

Forming Alliances

Similarly, and with greater relevance for the topic at hand, we must be
willing to forego intellectual turf battles, to cross the boundaries of var-
ious disciplines, and to create a network of interdisciplinary frame-
works for the understanding of the whole human being. Too long we
in the social sciences have emulated the blind men exploring the ele-
phant, each seeing only a portion of the whole, and that incompletely.
Those in both the social and physical sciences who care about children
must be willing to construct workable models of collaboration. Re-
liance on disparate theoretical perspectives, increasing fragmentation
of both fields by a growing tendency toward subspecialization, and
competition for research and treatment dollars can all produce turf
battles (Eisenberg 1985). Many workers, however, are managing to
arrange scholarly relationships that satisfy the needs of both neurology
specialists and psychologists while optimizing outcomes for children

(Hall 1991).

Unexpected Outcomes

Last, we need to consider an important but sticky question concerning
one outcome of the controversy over how current brain research can be
applied to child study. Even though, as we have discussed at several
points in this volume, the media treatment of some admittedly arcane
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neuroscience has resulted in many distortions of the limited data avail-
able, the results for young children have, ironically, been very positive
in many cases. We hope we have demonstrated throughout this vol-
ume our respect for accurate reporting of scientific data through the
popular media, and our concern for misinterpretation and misunder-
standings when reports are, for the sorts of reasons we described in
Chapter 9, inaccurate or less than complete. That said, we admit that
the neuroscience research issues reported in often simplistic ways have
inadvertently accomplished several things that more cautious report-
ing might not have done.

Parents

First, the research catapulted children’s issues and child development
to the front pages of news magazines and newspapers in a virtually un-
precedented way. The rather sensationalist tone of many of the articles,
referring to “whiz kids” and “brainy babies” and often accompanied by
photos of tots in laboratory smocks or diminutive versions of Mozart’s
breeches and powdered wigs amused some and offended many—but
they got parents’ attention.

The publications that cater to the interests of parents are not just
selling infant formula, designer babywear, sport-utility vehicles, and
children’s toys in the glossy advertisements that support the magazines.
They are also selling an image or, rather, two images. The first is the
dream child—healthy, precocious, well rounded, with chubby feet al-
ready firmly planted on the road to success. The second image, of
course, is the role model for the parents themselves: caring, responsive,
up on the latest child development research, and committed to doing
whatever it takes to optimize their child’s eventual success and happi-
ness. There is no getting around the fact that the popular coverage of
brain research in the past five years has generated a good deal of guilt
and anxiety in parents who feel they may have missed an important
window of learning opportunity or who lack the money to sign their
toddlers up for Suzuki violin lessons or baby Gymboree classes.

At the same time, however, other parents have found reassurance
in the notion that the experiences of the early years are terribly impor-
tant to future development and that the love, care, and attention they
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pour into their little ones will likely bear fruit in all realms of develop-
ment. Parents urged by magazine articles to talk to their tiny infants,
even read to them well before they can appreciate the nuances of Goldi-
locks and the Three Bears or The Cat in the Hat, are indeed nurturing
language development and laying the groundwork for later reading.
Beneath all the hyperbole of Mozart and flash cards lay far more than a
kernel of truth about the nature and importance of appropriate early
stimulation. Parents got the message.

Programs

Second, program developers got the message, too. In California, Prop-
osition 10, the California Children and Families First Initiative, in-
creased the state’s tax on cigarettes and other tobacco products by fifty
cents and used the funds to establish a system of services and public
awareness campaigns promoting good outcomes for California chil-
dren. Head Start, the California State Preschool Program, and an Early
Mental Health initiative were among the recipients of funds from the
hundreds of millions of dollars raised by Proposition 10. All of these
programs were based on a marriage of traditional but current develop-
mental science and an up-to-the-minute understanding of how brain
science can inform early childhood development programs. As one
proponent of the program stated: “Proposition 10 will give our youngest
children the healthy foundation they need to succeed—in school and
in life. Scientific evidence proves that the care a child receives from the
prenatal [period] through the first years of life is critical to the child’s
brain growth and development. It has a profound affect on whether the
child will become a productive, well-adjusted adult” (Grimes 1998, 2).

Although the language may be a bit simplistic and the context
lacking (the implication is that the early years are important to the ex-
clusion of other periods of human development), the bottom line is
sound. The programs implemented or fortified by the funding and
commitment provided by Proposition 10 tend to be broad-based, solidly
researched programs like those we have described in this book, adher-
ing to the developmental principals we know to enhance development
and to ameliorate risk of social, cognitive, and educational failure. Re-
call that director, actor, and children’s advocate Rob Reiner, who is of-
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ten called the father of Proposition 10, was soundly criticized for his
nationally broadcast network television program on the needs of chil-
dren. His attempt to combine a user-friendly tutorial on the neurology
of early childhood with a program of comedic entertainment hosted
by actor Tom Hanks may not have been rigorous science, but it ac-
complished its purposes. The intervention and support programs that
emerged from Proposition 10 may have been motivated by good inten-
tions and a sometimes simplistic understanding of the principals in-
volved, but the programs that have emerged are sound and promising.

We have noted the early impetus for applying brain research to
child development study and practice was provoked in 1994 with the
Carnegie Corporation’s publication of Starting Points. It seems appro-
priate that another Carnegie Corporation report brackets this period
of exploration and controversy in our field. Starting Now: Acting on To-
days Best Ideas to Nurture, Teach and Protect Americas Young Children
(Shore 2001) reemphasizes the foundation’s earlier recommendations
for programmatic and legislative actions that should be taken on be-

half of children:

Promote responsible parenthood
Ensure good health and protection

Guarantee high-quality child care

Mobilize communities to support young children and
their families

The Carnegie report emphasizes the need to rely on current, well-inte-
grated research, the applications of which can serve families and chil-
dren. The focus is on building political will, so that appropriate pro-
grams embracing and nurturing all aspects of child development are
more likely to be funded, implemented, maintained, and evaluated.
Starting Now lauds public information campaigns that can carry the
message about how easy it is to promote child development directly to
parents and caregivers and that recommend private and public-sector
partnerships aimed at improving conditions for children, particularly if
these programs incorporate new insights gleaned from recent research.

Alabama’s Civitan International Research Center has also pro-
moted an agenda that incorporates material from both social and bio-
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logical sciences. The center confirms the importance of brain develop-
ment research as a support for education programs for children from
birth to five and urges the building of strong coalitions on behalf of
children and families. Like California’s Proposition 10 (but without the
tax-based funding element), Alabama’s Zero to Three initiative builds
on programs like I Am Your Child to facilitate cooperation among state
departments responsible for education, human resources, rehabilita-
tion services, child care, and others to help develop successful, cost-
effective efforts to support Alabama’s families. Certainly the rationale
for these programs has been at times simplistic, but the bottom-line
messages have not been harmful and in many cases have been demon-

strably helpful.

Politics

The third surprise outcome of the overblown press depiction of the
brain development research has come in the form of pressure placed on
legislators and other policy developers. It is true that concerns were
also raised about the negative impact of this material on policy devel-
opment, particularly when a few scholars (such as Bruer 1999) used
their own take on brain research to downplay the importance of early
intervention programs. Fortunately, the absurdity of such arguments
was quickly attacked:

In The Myth of the First Three Years, however, Bruer crosses
his own bridge and burns it, taking his correct observation
that the neuroscience of early childhood is, in a sense, in its
own infancy, and leaping to the absurd conclusion that
what happens to a child in the early years is of little conse-
quence to subsequent intellectual development. He also
suggests that intervening in the lives of very young children
at risk for poor outcomes in school and adulthood will have
no effect. . . . We are particularly concerned that. . . policy
makers will see Bruer’s argument as an excuse to ignore the
growing interest and demand for policies and services that
support babies, toddlers and their families. [Zero to Three

1999]
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Once most of the dust had settled on this thoroughly debunked facet
of the controversy, the calls came for policy makers to redouble their
efforts on behalf of children (for example, Collins 1997; McCall and
Groark 2000; Meisels and Shonkoff 2000; C. T. Ramey and S. L.
Ramey 1998; and Shonkoff 2000) and to promote “applied develop-
mental science” (Lerner, Fisher, and Wienberg 2000).

We have seen many shifts and crises in the fields of developmen-
tal science and family policy, and we shall almost certainly see others.
Between the periods of upheaval, however, the messages that trickle
down from our ivory towers of study and research into the hands and
homes of parents, policy makers, media pundits, and the scholars of
the future do not really change so very much.

We still cherish and nurture our children as best we can and use
the available research base and the most up-to-date technology to learn
about and care for them. Some things change little: we believe that
children benefit from being in a loving, stable nuclear family, that par-
ents need to be physically and emotionally available to the child, that
this family in turn benefits from being a part of a stable, supportive
community. Evidence tells us that support and intervention in the
early years are critical but that this period is not the only time that
helps to define how we will evolve as individuals, nor is it the only pe-
riod during which course corrections may be made and help given to
improve children’s lives and optimize their potential.

Last, we believe now, as we did ten years ago before the rumors of
remarkable happenings in developmental neuroscience trickled in to
upset, delight, and astound us, that an investment in children is an in-
vestment in the future strength of individuals, of families, of commu-
nities, and of our nation as a whole. The only difference is that the re-
search, practice, and science paths we must take in order to make these
investments is a richer, fuller, more promising one for the collabora-
tions that will emerge from our new knowledge.
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