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Preface

W

elcome to the new
Future of Children. In
addition to the new look,
the journal has a new
home—the Woodrow
Wilson School at Princeton University in partnership with the Brookings Institution. We
are excited about this new venture and are
honored to have been given the reins of such
a respected journal by the Packard Foundation.
Although the journal has a new publisher, the
overall mission remains the same: translating
the best social science research into information that is useful to policymakers, practitioners, and the media. We have developed plans
to ensure that we get our information into the
hands (and heads) of as many people as possible: shorter publications on our website and
public events and conferences aimed at policymakers and practitioners. All the information about our outreach efforts can be found
on our website, www.futureofchildren.org,
and we encourage you to visit and sign up for
the e-newsletter so that we can keep you apprised of our efforts.

Probably the biggest change is that we have
become primarily a web-based journal. Although some print copies of the journal will
continue to be produced, for the most part
readers will find us on the web. We made this
decision based on the reality of the high costs
of producing and mailing large numbers of
print volumes for free, coupled with the
growing access people have to the internet.
We do understand, however, that many readers would like to keep receiving print copies
of the journal, so we now offer moderately
priced subscriptions as well as single-copy
sales.
We hope you like our changes and continue to
read and use the journal. We have received a
great gift in being able to produce The Future
of Children, and we will work hard to ensure
its quality, integrity, and accessibility.
Sara McLanahan
Editor-in-Chief
The Future of Children
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Introducing the Issue
Cecilia Rouse, Jeanne Brooks-Gunn, and Sara McLanahan

A

lthough racial and ethnic gaps
in educational achievement
have narrowed over the past
thirty years, test score disparities among American students
remain significant. In the 2002 National Assessment of Educational Progress, 16 percent
of black and 22 percent of Hispanic twelfthgrade students displayed “solid academic
performance” in reading, as against 42 percent of their white classmates.1 Similar gaps
exist in mathematics, science, and writing. In
response to such findings, policymakers have
devised high-profile education initiatives to
help schools address these disparities. The
No Child Left Behind Act of 2002, for example, explicitly aims at closing achievement
gaps. And such policies are important. As
Christopher Jencks and Meredith Phillips,
two highly regarded social scientists, conclude, “reducing the black-white test score
gap would probably do more to promote
[racial equality] than any other strategy that
commands broad political support.”2

To date, policymakers and practitioners have
focused most attention on the gaps in

achievement among school-aged children.
And yet by many estimates sizable racial and
ethnic gaps already exist by the time children
enter kindergarten. Indeed, according to one
report, about half of the test score gap between black and white high school students is
evident when children start school.3
Why is so much attention focused on schoolaged children? One reason is the lack of data
on younger children. Many large and detailed
surveys include only older children, and
school-based administrative data necessarily
exclude preschoolers. A second reason is that
federal, state, and local policy focuses on
public education, which has traditionally
started with kindergarten. Finally, until recently the lives of preschool children were
largely viewed as falling under the purview of
the family and outside the scope of public
policy.
Nevertheless, research findings and common
sense both suggest that what happens to children early in life has a profound impact on
their later achievement. The behavioral and
academic skills that children bring with them

www.future of children.org
Cecilia Rouse is Director of the Education Research Section and Professor of Economics and Public Affairs at Princeton University. Jeanne
Brooks-Gunn is Virginia and Leonard Marx Professor of Child Development and Education at Teachers College and the College of Physicians
and Surgeons, Columbia University. Sara McLanahan is Director of the Center for Research on Child Wellbeing and Professor of Sociology
and Public Affairs at Princeton University. The authors appreciate the assistance of Steve Barnett, William Galston, Amy Wilkins, Christine
Connelly, and Wendy Wilbur
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to school not only determine how schools
must spend resources but also potentially affect disparities in outcomes. And some analysts argue that attending to disparities in the
early years is likely to be cost effective. As
Nobel laureate James Heckman notes, evaluations of social programs targeted at children
from disadvantaged families suggest that it is
easier to change cognition and behavior in
early childhood than in adolescence.4

classroom tasks, and exert some impulse control. In a 1997 report, the National Education
Goals Panel emphasized that preparedness
went beyond academics.6 And a poll of
kindergarten teachers found that they rate
knowledge of letters and numbers as less important readiness skills than being physically
healthy, able to communicate verbally, curious and enthusiastic, and able to take turns
and share.7

This issue of The Future of Children shines
the spotlight on school readiness. In its broadest sense, school readiness includes the readiness of elementary school teachers and staff
as well as of children and parents. Yet although schools must be ready for the children
who arrive at their doors, in this volume we
focus on the skills of the children themselves.

Like the child whose academic skills are
weak, the child who cannot sit still (even for a
few minutes), who interferes with his neighbors, who has temper tantrums, or who yells
or hits (more than the average kindergartner)
is likely to have difficulty in school.8 Such
early problems of self-regulation, as they are
sometimes called, are predictive of future
problems. For example, preschool children
who exhibit highly aggressive and disruptive
behaviors are at risk for juvenile delinquency
and school drop-out during adolescence.9
Not surprisingly, children with poor selfregulation not only spend less time “on task”
in classrooms, which may lead to academic
difficulties, but also elicit more negative reactions from their peers and teachers, further
reducing social skills and encouraging disengagement from school.

Why Gaps in School Readiness
Matter
Children who enter school not yet ready to
learn, whether because of academic or social
and emotional deficits, continue to have difficulties later in life. For example, children
who score poorly on tests of cognitive skills
during their preschool years are likely to do
less well in elementary and high school than
their higher-performing preschool peers and
are more likely to become teen parents, engage in criminal activities, and suffer from
depression. Ultimately, these children attain
less education and are more likely to be unemployed in adulthood.5
Although most research focuses on academic
skills, such as vocabulary size, complexity of
spoken language, familiarity with the alphabet and books, basic counting, classification,
and what is called “general knowledge,”
readiness for school also requires social and
emotional skills. Children must be able to follow directions, work with a group, engage in
6
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At the Schoolhouse Door:
Ready or Not
How many children arrive at school each year
not ready to learn? In a national survey of
more than 3,500 kindergarten teachers in the
late 1990s, 46 percent of teachers indicated
that at least half of the children in their classrooms were having problems following directions, some because of poor academic skills
and others because of difficulties working in
a group.10 Problems were more common
among black and Hispanic children than
among whites. Similarly, teachers in schools
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with a high proportion of minority children
reported substantially more problems than
teachers in schools with a low proportion of
minorities. In short, kindergarten teachers
perceived their black and Hispanic children
as lagging behind white children in both the
academic and the self-regulatory aspects of
school readiness.
We emphasize at the onset that by focusing
on school readiness we do not mean to “let
schools off the hook.” Much work remains to
be done to understand and improve education for all children. Rather, by focusing on
essential aspects of children’s lives before
they enter school, we seek to understand how
we might ultimately close the racial and ethnic gaps in educational outcomes. Only by
having a comprehensive view of all the factors that underlie academic achievement can
policymakers and practitioners begin to close
those gaps.
In addition, we have chosen to focus on racial
and ethnic differences in school readiness as
opposed to levels of readiness. Although we
agree that the ultimate goal of public policy
should be to improve the readiness of all children, we believe that in a divided society
such as the United States, attempting to raise
the bar for the most needy students is a worthy goal, consistent with basic American values. We also felt that by focusing on the racial
and ethnic gaps in readiness, we would simultaneously highlight policies that were
likely to raise the bar for all students.

What the Issue Does
The articles in this issue address several
questions. How large are the racial and ethnic gaps in school readiness? How much of
the gap is due to differences in children’s socioeconomic background or to genetics?
How much do disadvantages like poor health,

poor parenting, low-quality preschool child
care, and low birth weight contribute to the
gaps? What lessons can we learn from new
research on brain development? What do we
know about what works and what does not
work in closing the gaps?
Contributors to this issue were chosen carefully, and each is an expert in his or her field.
In our original charge, we encouraged the
authors not to discuss every paper written on

By focusing on essential
aspects of children’s lives
before they enter school, we
seek to understand how we
might ultimately close the
racial and ethnic gaps in
educational outcomes.
a particular topic but rather to identify the
most important findings and give the reader
their “best assessment” of the bottom line.
We also asked them to indicate when important information was missing or ambiguous.
Thus the issue seeks to clarify what we do
and don’t know about disparities in school
readiness.
We also note that many articles in this issue
focus on the black-white test score gap rather
than on gaps for other races and ethnicities.
The lack of emphasis on Hispanics (and to an
even larger degree other races and ethnicities) is largely due to limits in the available
data. Newer data sets include more students
from a wider range of backgrounds, and we
expect to learn much more about other racial
and ethnic gaps in the future.
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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Finally, the articles focus more on the academic than on the social and emotional skills
that make up school readiness. As yet, researchers simply know less about racial and
ethnic gaps in social and emotional skills and
about the conditions (parenting, child care,
child and maternal health) that account for
these gaps. Whenever such information is
available, the authors include it. In the years
ahead we expect researchers to place more
emphasis on the social and emotional aspects
of school readiness.

What We Have Learned
The articles that follow provide the latest information and findings on a wide range of
questions, and full summaries are provided at
the beginning of each. In this section, we
highlight what we see as the most important
findings.

Testing for School Readiness
A variety of standardized tests show substantial racial and ethnic disparities at the time
children enter school. Estimates of the gap in
school readiness range from slightly less than
half a standard deviation to slightly more
than 1 standard deviation. According to Don
Rock and Jack Stenner, estimates of the racial
and ethnic gaps in school readiness among
preschool children depend on the type of test
used to measure readiness. Vocabulary tests
typically show gaps of 1 standard deviation or
more. Reading and math achievement tests
show gaps ranging from four-tenths to sixtenths of a standard deviation. A key question
that has yet to be answered by researchers
and policymakers is what accounts for the
difference in the estimates. The fact that the
smallest gap comes from a recent survey conducted by the U.S. Department of Education—the Early Childhood Longitudinal Survey of Kindergarten children (ECLS-K)—
makes the question even more crucial. Is the
8
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ECLS-K estimate a more accurate measure
(meaning that the gap is overstated in other
tests)? Is it smaller because it comes from
more recent data (meaning that the gap has
narrowed over time)? Or is it smaller because
it measures a different aspect of readiness
from the other tests? The strongest evidence,
although still inconclusive, suggests the difference lies in how the tests measure school
readiness.

Socioeconomic Background:
Important but Elusive
Greg Duncan and Katherine Magnuson document that 10 percent of white children, as
against 37 percent of Hispanic and 42 percent of black children, live in poverty. Further, the better the socioeconomic status of a
child’s family, the more likely that child is to
be “ready” for school. Given the close links
between race and ethnicity and family socioeconomic status, on the one hand, and socioeconomic status and school readiness, on
the other, it is not surprising that family socioeconomic status appears to explain a substantial portion of the racial and ethnic gaps
in readiness.
In some respects, estimates of the role of
family socioeconomic status complicate efforts to understand the racial and ethnic
gaps. One problem is that family socioeconomic status is a proxy for many of the underlying factors that affect school readiness. For
example, parents in families with low socioeconomic status are less likely to talk to, read
with, and teach young children than are parents in families with high socioeconomic status. And both socioeconomic conditions and
parenting behavior are associated with school
readiness.
Another problem is that researchers have not
been able to pinpoint what socioeconomic
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conditions provide for families vis-à-vis children. If poor parents were to get more
money, would they purchase better child
care, more learning materials for the home,
or increased access to health care? Does increased income alter parenting, and if so,
why? Do parents with more money lead less
stressful lives, resulting in less depression
and anxiety and perhaps less harsh parenting? Or do parents with more money have
more time to spend with their children? Similarly, what does parents’ higher education
provide for families?
Even more problematic, if, as is often the
case, researchers use an aggregate measure of
socioeconomic conditions (one that includes
income, parental occupation, and parental education), it is not possible to know which aspect or aspects of socioeconomic conditions
are contributing to the improvement in children’s preparation for school. Because researchers do not as yet have definitive answers to these questions, knowing that family
socioeconomic status matters is not the same
as knowing why it matters and hence how this
knowledge can be used to close the gap.

Other Contributors to the
Readiness Gap
Other articles in this issue focus on the individual factors that contribute to cognitive development and school readiness and for which
socioeconomic status is likely a proxy: environmental stress, health, parenting, early child
care experiences, the impact of being born
low birth weight, and genetic endowment.
Although still in
its infancy, new research on brain development can potentially shed much light on how
to close the gap in school readiness. Kimberly
Noble, Nim Tottenham, and B. J. Casey explain that chronic stress or abuse in childENVIRONMENTAL STRESS.

hood can impair development of the hippocampus, the region of the brain involved in
learning and memory, and reduce a child’s
cognitive ability. Thus the impact of stress on
brain development during childhood may explain a large portion of the gap in school
readiness. Another finding of neuroscience
research—that children’s brains remain plastic and capable of growth and development
much longer than previously believed—suggests that targeted educational interventions
have the promise of improving both brain
function and behavior even among children
in the most distressing life circumstances.
Improving the health of mothers
and infants may also help to close racial and
ethnic gaps in school readiness. Janet Currie’s
back-of-the-envelope calculations suggest
that racial differences in health may account
for about 13 percent of the racial gap in
school readiness, maternal breastfeeding another 6 percent, and maternal depression yet
another 6 percent. She estimates, then, that
child health combined with maternal health
and behavior may account for as much as onefourth of the racial gap in school readiness.

HEALTH.

Nancy Reichman reports that racial and ethnic disparities in low birth weight only explain up to 4 percent of the aggregate gap in
school readiness. Although there are substantial black-white differences in rates of low
birth weight, and although disabilities arising
from very low birth weight can seriously impair cognitive development, Reichman notes
that the overall effect on the racial and ethnic
gaps is relatively small, because low birth
weight affects only a small share of children.
Jeanne Brooks-Gunn and Lisa
Markman document substantial racial and
ethnic variation in certain parenting behaviors, such as nurturance, discipline, teaching,

PARENTING.
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and language use, that are linked to children’s
cognitive, social, and emotional skills. Most
striking are differences in language use.
Black and Hispanic mothers talk less with
their young children than do white mothers
and are less likely to read to them daily. Black
and Hispanic families also have fewer reading materials in their homes. The authors
conclude that parenting differences can explain as much as one-half of the racial and
ethnic differences in school readiness.
EARLY

CHILDHOOD

EDUCATION

PRO-

Katherine Magnuson and Jane
Waldfogel note that children who attend center-based child care or preschool programs
enter school more ready to learn. And they
find racial and ethnic differences both in the
share of children enrolled in preschool programs and in the quality of care they receive.
Black children are more likely than white
children to be enrolled in preschool, particularly in Head Start, the publicly funded program for children from impoverished families. Hispanic children are much less likely
than white children to attend preschool;
those who do attend are more likely to attend
Head Start. Black children are more likely to
attend lower-quality preschool programs than
their white peers. According to the authors,
equalizing access to center-based care could
close up to 26 percent of the gap between
Hispanic and white children. Improving the
quality of Head Start programs could close
between 4 and 10 percent of the black-white
gap and between 4 and 8 percent of the Hispanic-white gap. It is not clear, however, how
much the racial and ethnic gaps in school
readiness would be reduced if all centerbased programs, not just Head Start, were to
become high quality.

GRAMS.

Although cognitive ability is both
highly heritable and important for school

GENETICS.
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achievement, William Dickens concludes
that genetic endowment does not contribute
significantly to black-white gaps in school
readiness. He notes, though, that studies of
the role of genes and environment in determining school readiness offer some useful
lessons in designing interventions to narrow
the gaps. For example, he cites the positive
effects of preschool interventions designed to
increase cognitive ability and suggests ways
to counter their often-noted “fadeout effects”—that is, the decline in cognitive gains
once the program ends. Such interventions,
he says, can induce long-lasting changes by
setting off multiplier processes, whereby improved ability leads to more stimulating environments and still further improvements in
ability. The best interventions, he argues,
would saturate a social group (say, all members of a community or school) and reinforce
initial positive effects with new interventions
in the elementary school years and perhaps
beyond.

Accounting for the Gaps in Readiness:
A Caution
As noted, several authors provide estimates
of how much different factors contribute to
the overall readiness gap. We caution that
tempting as it is to try to do so, one cannot
simply add up these estimates to determine
how much of the overall gap they explain.
The difficulty is that these factors are highly
correlated with one another, and thus when
viewed individually, any one factor is likely to
be picking up the effect of others. For example, one set of authors argues that approximately 40–50 percent of the racial and ethnic
gap in school readiness may be attributed to
parenting behaviors, while another author attributes one-fourth of the gap to differences
in child and maternal health and behaviors.
Yet it would be a mistake to conclude that
taken together parenting and child and ma-

Introducing the Issue

ternal health and behaviors explain 65–75
percent of the gap. Why? Because part of the
reason why maternal health and behavior
matter is that physically and mentally healthy
mothers may be better parents. In any case,
the effect of child health and maternal health
and behaviors on cognitive development is already (at least partly) accounted for by parenting. Adding the two estimates together
would overstate what we know about the gap.
The same could be said for socioeconomic
status and child care.
That said, Roland Fryer and Steven Levitt
have examined what explains racial and ethnic gaps in school readiness using the most
recent data from the U.S. Department of Education. They found that family socioeconomic status, number of books in the home,
low birth weight, and other factors account
for 70–80 percent of the gaps in reading and
math.11 In essence, the message of this issue
is similar: taken together, family socioeconomic status, parenting, child health, maternal health and behaviors, and preschool attendance likely account for most of the racial
and ethnic gaps in school readiness.

Closing the Gaps: What Works
and What Doesn’t
What does this issue tell us about how to close
the racial and ethnic gaps in school readiness?
We’ve learned that some strategies that might
seem obvious turn out to be less promising
than expected. Although child health, for example, is an important determinant of school
readiness and of the racial and ethnic gaps in
school readiness, increasing poor children’s
access to Medicaid and state child health insurance is unlikely to narrow these gaps because poor and near-poor children are already
eligible for public insurance. The problem is
that not all eligible children are enrolled. And
increasing enrollment may not be the answer

either: socioeconomic disparities persist in
Canada and the United Kingdom despite universal public health insurance.
Similarly, given the importance of socioeconomic factors, it might appear that the best
way to close the gaps in school readiness
would be to reduce racial and ethnic disparities in parents’ economic resources. Programs
such as the earned income tax credit (which
supplements the earnings of low-income parents), the minimum wage, and the child tax
credit increase low-income families’ economic well-being. Making the child tax credit
refundable for those who do not earn enough
to pay taxes would do even more to raise the
family incomes of poor and minority children.
To date, however, there is no strong evidence
that increasing parental income positively affects the school readiness of children.
Helping parents further their education
might also appear to be an effective strategy.
Increasing the schooling of all black and Hispanic mothers by one or two years, for example, would significantly narrow the school
readiness gap of their children. But to date
few interventions have been able to produce
such gains in maternal schooling. Although
more intensive programs might enjoy more
success, they may not be cost effective. In
sum, although programs that increase the socioeconomic status of families are likely to reduce economic disparities and make a modest impact on racial gaps, we believe that
approaches that directly address the child
and parental behaviors that contribute to
school readiness will prove more effective.
One such strategy that holds long-term
promise comes from the nascent field of neuroscience. Researchers are making great
strides in understanding how the brain develops and what aspects of experience help or
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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hinder the process. Educational interventions are already able both to raise children’s
scores in tests of reading and to increase activity in the brain regions most closely linked
with reading. The areas of the brain that are
most critical for school readiness may thus
prove quite responsive to effective therapeutic interventions—even making it possible to
tailor particular interventions for individual

We believe that by far
the most promising strategy
is to increase access to
high-quality center-based
early childhood education
programs for all low-income
three- and four-year-olds.
children. Although this field is in its infancy,
such tailoring may one day make educational
interventions quite effective in closing racial
and socioeconomic gaps in readiness and
achievement.
For the present, however, we believe that by
far the most promising strategy is to increase
access to high-quality center-based early
childhood education programs for all lowincome three- and four-year-olds. Such a step
would measurably boost the achievement of
black and Hispanic children and go far toward narrowing the school readiness gap.
So what should these programs look like?
First and foremost, the education component
of these programs must be of high quality.
This means having small classes with a high
teacher-pupil ratio, teachers with bachelor
degrees and training in early childhood edu12
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cation, and curriculum that is cognitively
stimulating. Few of the child care centers
and Head Start programs that now serve lowincome children meet all of these standards.
Second, the new programs should train
teachers to identify children with moderate
to severe behavioral problems and to work
with these children to improve their emotional and social skills. Although such training
is now being provided by some Head Start
programs and some preschool programs, it is
not available in most center-based child care
programs.
Third, the new programs should include a
parent-training component that reinforces
what teachers are doing in school to enhance
children’s cognitive and emotional development. Examples of such training would include encouraging parents to read to their
children on a daily basis and teaching parents
how to deal with behavioral problems. Improving parental skills would have important
multiplier effects on what teachers were
doing in the classroom.
Fourth, the new programs should provide
staff to identify health problems in children
and to help parents get ongoing health care
for their children. Including an annual home
visit as part of this service would allow staff to
further screen for serious mental health
problems among parents. Although some
Head Start programs and child care centers
in low-income communities do link parents
with health care services for their children,
these programs do not include a home visit,
nor do they address the health needs of
parents.
Finally, the new programs should be well integrated with the kindergarten programs
that their children will eventually attend so
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that the transition from preschool to kindergarten is successful for children, parents,
and teachers. Again, to have their greatest
impact, high-quality programs must aim at
saturating the classroom and the community
and changing multiple aspects of the child’s
environment.
We know that high-quality early childhood
programs exist. And the best research confirms that they make great headway in closing

racial and ethnic gaps in school readiness.
The problem is that these programs reach
only a small proportion of low-income children. Decades ago, this country made a commitment to do the unthinkable—to put a
man on the moon. Today our aim is both
more and less lofty. We know how to help a
child begin school ready to learn. We know
how to begin to close racial and ethnic gaps
in school readiness. We simply must decide
to do so.
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Assessment Issues in the Testing
of Children at School Entry
Donald A. Rock and A. Jackson Stenner
Summary
The authors introduce readers to the research documenting racial and ethnic gaps in school
readiness. They describe the key tests, including the Peabody Picture Vocabulary Test (PPVT),
the Early Childhood Longitudinal Study (ECLS), and several intelligence tests, and describe
how they have been administered to several important national samples of children.
Next, the authors review the different estimates of the gaps and discuss how to interpret these
differences. In interpreting test results, researchers use the statistical term “standard deviation”
to compare scores across the tests. On average, the tests find a gap of about 1 standard deviation. The ECLS-K estimate is the lowest, about half a standard deviation. The PPVT estimate
is the highest, sometimes more than 1 standard deviation. When researchers adjust those gaps
statistically to take into account different outside factors that might affect children’s test scores,
such as family income or home environment, the gap narrows but does not disappear.
Why such different estimates of the gap? The authors consider explanations such as differences
in the samples, racial or ethnic bias in the tests, and whether the tests reflect different aspects
of school “readiness,” and conclude that none is likely to explain the varying estimates. Another
possible explanation is the Spearman Hypothesis—that all tests are imperfect measures of a
general ability construct, g; the more highly a given test correlates with g, the larger the gap will
be. But the Spearman Hypothesis, too, leaves questions to be investigated.
A gap of 1 standard deviation may not seem large, but the authors show clearly how it results in
striking disparities in the performance of black and white students and why it should be of serious concern to policymakers.
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I

n study after study over the past ten
years, researchers from a variety of
fields using a variety of testing approaches have consistently found a
gap between the readiness of white
children and the readiness of black and Hispanic children to enter school. The concept
of “readiness,” however, has no obvious unit
of measurement. Lacking such a tool, researchers have used a range of tests to measure different dimensions of the skills and behaviors—word comprehension, reading,
math, the ability to sit still—that make a child
“ready” to enter school. If a test is accurate, a
child’s score can be used to predict his future
success or achievement. A student who is
measured as more “ready” should have
greater success in meeting the demands or
challenges of school.
We begin by introducing the main tests that
researchers have used to measure the readiness gap for children entering kindergarten.
We then review the range of evidence that
these studies have produced about the size of
the gap. Perhaps not surprisingly, the evidence on the size of the gap differs somewhat
from one study to the next, and we discuss
how to interpret these differences. The articles that follow in this volume explore possible underlying causes of the readiness gap:
family and neighborhood characteristics, genetic differences, neuroscience and early
brain development, prenatal experiences,
health of young children, and differences in
parenting, child care, and early education.

How Can Readiness Be Assessed
at Kindergarten Entry?
Many experts in the field suggest that it is difficult if not impossible to assess a child’s academic performance accurately before age
six.1 Some studies have argued that scores on
preschool or kindergarten readiness tests can
16
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predict no more than 25–36 percent of the
variance in performance in early grades.2
Even if these estimates are correct, predicting 25 to 36 percent of the variance in later
achievement is not to be sneezed at. But we
believe that readiness tests have improved
substantially in the past decade or so and that
the new tests are likely to provide a better
measure of readiness. For example, kindergarten test scores in the Early Childhood
Longitudinal Study, which we discuss in
more detail later, predict about 60 percent of
the variance in performance at third grade.
Before reviewing the main tests of kindergartners’ readiness to enter school, we will
consider some general characteristics of
these tests and how they work.

Key Characteristics of Readiness Tests
Readiness tests may be given on a group or
individual basis. Group tests can be less expensive to administer. But for kindergarten
students, individual tests are preferred for
several reasons. Administrators are more
likely to be able to get and hold the attention
and cooperation of a beginning kindergartner
in a one-on-one setting than in a group.3
Small children often enjoy the individual attention they get from the test administrator,
which helps make the scores more accurate.
In a longitudinal study, one scheduled to
have multiple retestings over several years, a
sizable share of the follow-ups might require
one-on-one retestings because the children
scatter as time passes. Starting with a group
administration and then switching to one-onone follow-ups could cause variance in the
data that would be difficult to quantify. Individualized testing gives children the time
they need to finish the assessment and thus
gathers relatively complete information on
each child. It also allows the test to be
adapted to some degree to the abilities of
each child.
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Indeed, the best readiness tests are adaptive,
which means that instead of asking every
child identical questions, they give children
harder questions if they do well on the early
questions and easier questions if they do
poorly early on. Operationally, a single test
form is liable to be too hard for 10–20 percent of the children in the sample and too
easy for another 10–20 percent. In this case,
a “floor and ceiling” problem will arise: a substantial share of children will answer all or almost all of the questions correctly, while another substantial share will answer all or
almost all incorrectly. Floor and ceiling problems are the bane of all readiness tests, because they mean that the distribution of test
scores at the top and bottom of the scale will
barely spread out at all, thus artificially narrowing the range of student achievement.
Floor and ceiling problems also make it difficult to measure whether student scores
change over time, because students clustered
at the top or the bottom will often remain in
this pattern when retested. An adaptive test
avoids these problems and allows test scores
to reflect the full range of student achievement. The main disadvantage of adaptive
testing is cost. It is expensive to develop a
large pool of items to cover the appropriate
span of abilities and to ensure that a common
procedure is followed in deciding when students will receive harder or easier questions.
A computer-assisted test format is often helpful in advising the administrator which items
are appropriate for each child. Indeed, adaptive tests for older, computer-knowledgeable
children can be administered and scored in
real time at a computer terminal.
A useful test must be reliable, which means
that it will produce essentially the same results on different occasions. Reliability can be
measured in three ways: retesting, equivalent
form, and internal consistency. Retesting, or

giving the same test over again to the same
students, raises obvious questions about how
students react to being given the same test
twice. But retesting that produces dramatically different results would certainly raise
some flags about reliability. The equivalent
form approach uses two equivalent versions
of a test, which can then be compared with
each other. The internal consistency approach breaks a single test into parts, which

Floor and ceiling problems
are the bane of all readiness
tests, because they mean that
the distribution of test scores
at the top and bottom of the
scale will barely spread out at
all, thus artificially
narrowing the range of
student achievement.
are then compared with each other. For example, the results of all even questions might
be compared with those of all odd questions
(the “split half” test). Or more complex mathematical formulas might be used to split up
the test in many different ways and then average those results (to generate a measure
known as “coefficient alpha”). Whatever the
measure, reliability is assessed along a scale
from 0 to 1, where 1 means that a test has
perfect reliability and gives exactly the same
result each time and 0 means that the results
from the test at one time are completely uncorrelated with the results the next time. A
reliability score of .90 or above would represent high reliability; in the .80s, medium reliability; and in the .60s or .70s, low but acV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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ceptable reliability. A reliability score in the
.50s or lower would raise serious questions
about the usefulness of the test.

ten discourse.5 The PPVT-R was normed on a
nationally representative sample of 4,200
children and 828 adults.

Some have expressed concern that readiness
tests may not be reliable for very young children because of their short attention spans.
But individualized test assessment typically
retains the attention of younger children.
And very young children may be less likely
than, say, seniors in high school to respond
randomly or counterproductively to test
questions. Brief descriptions of the major
readiness tests used in this volume follow.

The PPVT-R is a widely used test, with good
reliability. Reviews of its reliability conducted
by the ERIC Clearinghouse on Assessment
and Evaluation found split-test reliabilities
ranging from the .60s to the .80s and testretest reliabilities ranging from the .70s to
the .90s.

Peabody Picture Vocabulary Test—
Revised
The Peabody Picture Vocabulary Test—Revised (PPVT-R) is an individually administered test of hearing (or receptive) vocabulary.4 Each of two forms of the test contains
five practice items and a set of 175 test items
ordered by difficulty. An easy item might be
“cat”; a difficult one, “carrion.” All items appear in the same format: four black-andwhite illustrations on a single cardboard stock
plate. The examiner says a stimulus word
aloud, and the examinee selects the image
that best illustrates the meaning of the word.
The test is adaptive, establishing a floor
below which the examinee is assumed to
know all word meanings, so that no more
words below the floor are asked, and a ceiling
above which the examinee is assumed to
know no word meanings, so that no more
words above the ceiling are asked. Testing
typically takes between sixteen and thirty
minutes, and the examinee typically responds
to thirty-five to forty-five items.
The PPVT-R is a direct measure of vocabulary size. The rank order of item difficulties is
highly correlated with the frequency with
which the words are used in spoken and writ18
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For studies of kindergarten readiness, it is
useful to test a large sample of children about
whose families substantial background data
are available. Two large samples of kindergarten children have taken the PPVT-R.
The first is the National Longitudinal Surveys, a set of U.S. government surveys that
track people over time. The National Longitudinal Survey of Youth 1979 (NLSY79),
began tracking a nationally representative
sample of 12,686 young men and women
aged fourteen to twenty-two in 1979. They
were interviewed each year through 1994
and have been interviewed every other year
since. The NLSY79 collected some data on
children born to participants in the study, but
in 1986 the survey began collecting much
more intensive data about all children born
to mothers in the NLSY79. The expanded
survey administered the PPVT-R to children
aged three to five (with some differences, according to the survey year).
A second large data sample of kindergartners
is the Infant Health and Development Program (IHDP), a study funded by several private foundations and the U.S. government. It
identified a group of 985 infants born with low
birth weights in eight different cities in 1985
and tracked their development through 2000
using various tests, including the PPVT-R,
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which was administered when the children
were three and again when they were five.
The PPVT-R finds substantial differences in
black-white readiness for kindergarten. For
example, the vocabulary of black children in
first grade is about half that of white first
graders.6 But two puzzles have arisen about
PPVT-R findings. First, the PPVT-R often
finds a larger black-white readiness gap than
do other readiness tests. Second, studies
using the PPVT-R on different samples of
children have produced estimates of the
black-white readiness gap that vary relatively
widely, given that all involve nationally representative samples of children of comparable
age using the same vocabulary measure.
These issues will be discussed further below.

scores are converted into IQ scores with an
average of 100. The IQ scores are scaled according to age groups, based on a nationally
representative sample of 1,700 children in
the relevant years. Reliability estimates for
scores on the Wechsler test are high, typically
ranging from the high .80s into the mid-.90s,
depending on the kind of reliability that is
reported.
The Wechsler test is often administered to
learning-disabled or gifted children, but because such children are not randomly selected, their tests are of little use in researching the readiness gap. The WPPSI-R was,
however, given to the children in the Infant
Health and Development Program when
they were five years old, thus providing a
broad sample for analysis.

Wechsler Preschool and Primary Scale of
Intelligence—Revised
The Wechsler Preschool and Primary Scale
of Intelligence—Revised (WPPSI-R) is an individually administered test of general intellectual functioning for children from ages
three to seven years and three months. It
does not require reading or writing. The total
battery contains many subtests: information,
vocabulary, word reasoning, comprehension,
similarities, block design, matrix reasoning,
picture concepts, picture completion, object
assembly, symbol search, coding, receptive
vocabulary, and picture naming. Each subtest
may include questions of several types. In the
vocabulary subtest, for example, the child is
asked to name an object (like a hammer)
when she sees its picture and is asked to define a word when she hears it spoken. The
test is not adaptive.

Stanford Binet
The Stanford-Binet Intelligence Scale, fourth
edition (SB-IV), is a measure of “cognitive
abilities that provides an analysis of pattern,
as well as the overall level of an individual’s
cognitive development,” according to the examiner’s handbook.7 The SB-IV is individually administered. It uses results from the vocabulary test to determine starting items for
fourteen other tests, and thus is somewhat
adaptive. Items in each of the fifteen tests are
ordered as to difficulty. Raw scores are then
converted to standard age scores for four
cognitive areas: verbal reasoning, abstract/visual reasoning, quantitative reasoning, and
short-term memory. The scores for each of
these cognitive areas plus a composite standard age score (CSAS) are set to average 100
for each age group.

The components of the Wechsler test can be
analyzed for individual patterns of learning,
but readiness studies typically use an overall
score based on all test components. Raw

Reliability scores for the composite StanfordBinet score as calculated by the internal consistency method (that is, dividing the test into
parts and comparing the parts with each
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other) range from .95 to .99. The reliability of
the four cognitive area scores ranges from .80
to .97. These high correlations between the
four area scores and the composite scores
suggest that the cognitive area profiles are unlikely to provide reliable diagnostic information beyond that provided by the total score.
Like the Wechsler Preschool and Primary
Scale of Intelligence, the Stanford-Binet test
was also given as part of the Infant Health and
Development Program (IHDP), in this case
when the children were three years old, thus
providing a substantial sample for analysis.

Woodcock–Johnson Psycho-Educational
Battery—Revised
The Woodcock-Johnson—Revised (WJ-R) is
an extensive battery of cognitive and academic achievement tests intended for people
as young as two and as old as ninety-five. All
tests are individually and adaptively administered. Seven abilities are tested and separately reported: fluid reasoning; comprehension/knowledge; visual processing; auditory
processing; processing speed; long-term
retrieval; and short-term memory. The standard battery then reports on four achievement clusters: broad reading, broad mathematics, broad written language, and broad
knowledge. Two forms are available for the
achievement tests. Raw scores are converted
into grade and age equivalents.
The test manual reports high reliability. Internal consistency reliabilities for the cognitive and achievement clusters are all in the
.90s. The shorter cognitive subtests that contribute to the seven ability scores have internal consistency reliabilities in the mid .70s to
low .90s. The reliabilities of the achievement
subtests that contribute to the broad achievement clusters are all in the high .80s and low
.90s. Although alternate forms are available
20
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for the achievement clusters, these reliabilities are not reported in the manual.

Measures of Behavioral Readiness
The tests discussed so far have focused on academic achievement—that is, skills involving
words, patterns, and the like. But another important dimension of readiness for kindergarten involves behavior, such as the ability to
manage one’s own emotions and to work well
with others.
The Achenbach System of Empirically Based
Assessment offers a range of diagnostic tests
for behavior. The Child Behavior Checklist
(CBCL), once called the Revised Child Behavior Questionnaire, asks mothers 120 questions about how frequently they have observed various behaviors in their children
over the past six months. The checklist was
given to the mothers of the children in the
IHDP dataset when the children were aged
three and five, thus providing a broad basis
for analysis. The Achenbach checklist can be
used to diagnose many behavioral issues, but
it commonly focuses on two broad concerns:
“internalizing” behavior, such as being too
fearful, anxious, unhappy, sad, or depressed;
and “externalizing” behavior, such as destroying objects or having temper tantrums.
The Behavioral Problems Index (BPI), derived from the Achenbach test and other
tests of child behavior, asks mothers twentyeight questions about the frequency of behaviors they have observed in their children
over the past three months.8 Results can be
used to produce internalizing and externalizing scores. The test also produces an overall
composite score, which is expected to average 100. The BPI was given to the women
who entered the NLSY data set in 1979 after
they had become mothers, when their children were at least four years old.
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Yet another approach to assessing a child’s
behavioral readiness is direct observation.
Often a parent and child are asked to play
with some toys or to solve a puzzle together.
The session is videotaped. Coders who have
had extensive training watch the videotapes
and rate behaviors like enthusiasm, persistence, frustration, and engagement.9

Early Childhood Longitudinal Study—
Kindergarten Battery
Until the late 1990s, the study of school
readiness rested on the few tests already described (all of which were originally developed for broader or different purposes than
assessing school readiness) and on the two
main sources of systematic data already mentioned, the NLSY and the IHDP. Without in
any way disparaging the work done with
these data, researchers felt that addressing a
new source of nationally representative data
with up-to-date instruments for evaluation
might prove extremely helpful. The result
was the Early Childhood Longitudinal Study,
Kindergarten Class of 1998–99 (ECLS-K),
administered by the National Center for Education Statistics. The new data set began
with a base year fall assessment of 21,260
kindergartners who were then reassessed in
the spring of their kindergarten year and in
the spring of their first and third grade
years.10 Retests are also scheduled for the
spring of fifth grade.
In an effort to move away from onedimensional cognitive assessments toward
multidimensional approaches, the ECLS-K
evaluates kindergartners along several dimensions in tests that are individually administered and adaptive in design.11 The direct
cognitive assessments focus on three areas:
reading, mathematics, and “general knowledge” (knowledge of the social and physical
world). In addition, kindergarten teachers as-

sess both cognitive progress and social or behavioral skills, and parents assess social competence and skills. Finally, children receive a
physical assessment, including measures of
fine and gross motor skills. So far, the
parental questions and the tests of fine and
gross motor skills have not proven reliable.
With the former, the main concern is that
parents often have little basis for determining
whether behavior is age appropriate. With
the latter, the main concern is that the scores
may be measuring a child’s ability to comprehend the instructions as much as his motor
skills. As a result, we will not discuss the parents’ assessments or motor skills tests.
Cognitive tests of kindergarten readiness
tend to concentrate on reading and to a lesser
extent on mathematics because reading and
math abilities are believed to be more modifiable by preschool programs, parental behavior, and formal schooling than some other
aspects of readiness. In the ECLS-K the
adaptive tests in reading and mathematics
begin with a first-stage test of fifteen to eighteen test items covering the full range of difficulty. A computer calculates a score and then
advises the test administrator which secondstage form is appropriate for that child. The
direct cognitive assessment takes from fifty to
seventy minutes.12
Because most entering kindergartners cannot
read, the “reading” test at the kindergarten
level emphasizes the child’s performance on
the sequential learning steps based on the
phonics approach to reading development,
including tasks having to do with familiarity
with print, identifying upper- and lower-case
letters by name, associating letters with
sounds at the beginning of words, associating
sounds with letters at the end of words, and
recognizing common words by sight. As the
ECLS-K moves through later grades, the emV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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phasis in the item pool shifts toward reading
comprehension skills, such as showing a
more complete understanding of what is
read, connecting knowledge from the text
with the child’s personal knowledge, and
showing some ability to take a critical stance
toward the text.
The ECLS-K mathematics test assesses
knowledge in the following areas (in order of
difficulty): identifying one-digit numerals,
recognizing geometric shapes, and one-toone counting up to ten objects; reading all
one-digit numerals, counting beyond ten, and

Good rating scales attempt
to anchor subjective
assessments by including
specific descriptions of gradeappropriate performance or
behaviors that are then rated
on a five-point scale.
using nonstandard units of length to compare
objects; reading two-digit numbers, recognizing the next number in a sequence, ordinality
of objects; solving simple addition and subtraction problems; and solving simple multiplication and division problems. Again, the
kindergarten test emphasizes the easier skills,
and the tests in later grades shift toward the
more advanced skills.
The direct cognitive measures of reading and
mathematics have reliability in the low .90s—
equal to or better than scores typically found
in cognitive achievement tests given to older
children. Moreover, it was frequently reported that the children did not want to end
22
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their assessment, largely because they enjoyed the individual attention from the test
administrator. The test administrators received considerable training, including practice sessions, and the materials in the test
were colorful and “game-like.”
Kindergarten teachers also evaluated their
students along both cognitive and behavioral
dimensions. Good rating scales attempt to
anchor subjective assessments by including
specific descriptions of grade-appropriate
performance or behaviors that are then rated
on a five-point scale, with the highest number indicating that the child is proficient at
the specified skill. In testing cognitive skills,
the teacher evaluations follow the same general categories of reading, math, and general
knowledge. The teacher social skills rating
scale (TSRS) rates the kindergarten children
on five socioemotional skills. “Approaches to
learning” rates a child’s attentiveness, task
persistence, eagerness to learn, learning independence, flexibility, and organization.
“Self-control” measures the child’s ability to
control behavior by respecting the property
rights of others, controlling temper, accepting peer ideas for group activities, and responding appropriately to peer pressure. “Interpersonal skills” rates the child’s behavior in
forming and maintaining friendships; getting
along with people who are different; helping
and comforting other children; expressing
feelings, ideas, and opinions in positive ways;
and being sensitive to the feelings of others.
“Externalizing problem behaviors” measures
the likelihood that a child argues, fights, gets
angry, acts impulsively, and disrupts ongoing
activities. “Internalizing problem behaviors”
measures anxiety, loneliness, low self-esteem,
and sadness.
Although these teacher ratings may seem
subjective, they proved almost as reliable as
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the direct cognitive scores. The teacher’s rating of the child’s reading development was a
very respectable .87, while the teacher’s rating of a child’s mathematical development
was .92. Similarly the teacher social ratings
all had reliability close to .90, except for the
measure of self-control, which had an acceptable reliability of .79.
How well are the direct cognitive ratings correlated with the teacher evaluations? Such
correlations help evaluate what researchers
call “construct validity,” the extent to which a
test measures what it is intended to measure.
A measure has construct validity if it correlates well with other tests that theory suggests are measuring similar things (“convergent validity”) and if it correlates relatively
poorly with other tests that theory suggests
are measuring different things (“discriminant
validity”).13 In this case, the difficulty is that
the teacher evaluations of reading and math
achievement are quite highly correlated, at
.83. The correlation between teacher evaluations of reading and cognitive evaluation of
reading, at .60, is exactly the same as for
math. Similarly, the teacher evaluation of
math has only a very slightly higher correlation with the cognitive measure of math, at
.54, than it does with the cognitive measure
of reading, at .51.
In addition, some of the nonacademic
teacher ratings of social skills, notably selfcontrol and interpersonal skills, are more
highly correlated with the academic ratings
than are the corresponding test scores, which
suggests a possible “halo” effect among the
teacher ratings. However, the high correlation of the self-control scale and the interpersonal skills scale with the teachers’ ratings of
academic performance, and to a lesser extent
with the tested academic performance, is also
consistent with Andrew Pellegrini’s theory

that social skill development predicts literacy
performance.14

The Size of the Readiness Gap
Various studies have used the tests and data
sources described here to measure the readiness gap for kindergartners. Table 1 lists
some selected studies that have measured academic readiness; table 2 presents studies
that have measured social or behavioral
readiness. The first column of each table lists
the authors and the date of the study. The
second column identifies the test used. The
third column comments on the data used.
The final columns list what are called “raw
gaps” and “adjusted gaps,” measured in
“standard deviation units.” These terms require further explanation.

Using Standard Deviation as a Common
Yardstick
The human sciences in general—and psychology and education in particular—lack
common, shared interchangeable metrics for
expressing differences on many important
constructs, like reading achievement, health
risk, or depression. There are more than 200
nonexchangeable metrics for assessing how
well students read.15 Each reading test reports in a scale specific to that test—like the
PPVT or the ECLS-K reading scale—but no
tables exist for converting the score on one
reading scale into the metric of another. How
can researchers compare the results of studies done with different instruments?
To visualize the problem, consider figure 1,
which shows a common pattern that arises in
studies of readiness among black and white
children. The darker line shows the distribution of scores for black children, the lighter
line that for white children, in a study using
the PPVT as the test and the NLSY79 data.
The test scores have been coded so that the
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Table 1. Selected Estimates of the Academic School Readiness Gap
White-black
Test

Raw

Adjusted

0.64

0.09a

0.72

0.20a

ECLS-K
Reading test

0.40

0.12a

0.43

0.06a

ECLS-K
Math teacher assessment

0.28

0.10b

0.24

0.10b

ECLS-K
Reading teacher assessment

0.27

0.07b

0.35

0.18b

1.63

0.86c

1.21

0.38c

Study
Fryer and Levitt
(2004)

Brooks-Gunn,
Klebanov, Smith,
Duncan, and Lee
(2003)

Phillips, BrooksGunn, Duncan,
Klebanov, and Crane
(1998)

ECLS-K
Math test

Sample

White-Hispanic

20,000 kindergartners
(ECLS-K)

PPVT-R
Vocabulary

315 five-year-olds (IHDP)

WPPSI
IQ

315 five-year-olds (IHDP)

PPVT-R
Vocabulary

1,354 five- to six-year-olds
(NLSY child data)

1.15

0.73c

PPVT-R
Vocabulary/IQ

Five- and six-year-olds
(NLSY)

1.14

0.95d

PPVT-R
Vocabulary/IQ

Five-year-olds (IHDP)

1.71

0.69d

WPPSI
IQ

Five-year-olds (IHDP)

1.28

0.26d

Raw

Adjusted

Sources: Roland G. Fryer and Steven D. Levitt, “Understanding the Black-White Test Score Gap in the First Two Years of School,” Review of
Economics and Statistics, vol. 86, no. 2 (May 2004): 447–64; Jeanne Brooks-Gunn, Pamela K. Klebanov, Judith Smith, Greg J. Duncan,
and Kyunghee Lee, “The Black-White Test Score Gap in Young Children: Contributions of Test and Family,” Applied Developmental Science
7, no. 4 (2003): 239–52; Meredith Phillips, Jeanne Brooks-Gunn, Greg J. Duncan, Pamela Klebanov, and Jonathan Crane, “Family Background, Parenting Practices, and the Black-White Test Score Gap,” in The Black-White Test Score Gap, edited by Christopher Jencks and
Meredith Phillips (Brookings, 1998), pp. 103–45.
Notes: To standardize the score differentials, we used 16 as the standard deviation on the Stanford-Binet and 15 as the standard deviation
on the PPVT-R and the WPPSI, unless the author gave the actual standard deviation for the entire sample. ECLS-K is the Early Childhood
Longitudinal Study-Kindergarten Cohort; IHDP is the Infant Health and Development Program; EHS is the Early Head Start Research and
Evaluation Program; NLSY is the National Longitudinal Survey of Youth Child Supplement.
a. Controls for composite measure of socioeconomic status, a quadratic in the number of children’s books, sex, age attending kindergarten,
birth weight, mother’s age at birth, and WIC participation.
b. Same as note a with the addition of teacher fixed effects.
c. Controls for family income, female headship, mother’s education, mother’s age at birth, and home environment.
d. Controls for family income, female headship, mother’s educational attainment, neighborhood socioeconomic status, home learning environment, and home warmth.

average score for white and black children
combined is 50. The median score for blacks
(that is, the score that half the children are
above and half below) is 40; the median score
for whites is 52. Most children, however, are
not exactly at the middle, but are rather
above or below it, and so graphs of scores on
readiness tests typically take on a hill, or bell,
shape, with relatively few children at the extremes and more clustered near the middle
of the distribution. The gap between the me24
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dian white and black scores is 12 points—but
who knows what that means compared with
any other vocabulary or readiness scale?
Statisticians have a tool called the standard
deviation for measuring the spread of a bellshaped distribution.16 A standard deviation
tells how far a distribution is spread out
around the average score—the numerical
scale used to measure the scores doesn’t matter. To put it another way, imagine that in fig-
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Table 2. Selected Estimates of the Behavioral School Readiness Gap
White-black
Authors
Magnuson (2004)

Chase-Lansdale,
Gordon, BrooksGunn, and Klebanov
(1997)

Test

Sample

Raw

Adjusted

White-Hispanic
Raw

Approaches to learning

20,000 kindergartners,
teacher reports

.36

.21

Self-control

(ECLS-K)

.38

.13

Externalizing behavior

–.31

.01

Internalizing behavior

–.06

–.05

Internalizing behavior
(Achenbach CBCL)

642 five-year-olds, maternal
reports (IHDP)

Externalizing behavior
(Achenbach CBCL)
Internalizing behavior
(BPI)

Adjusted

–.30a

–.20a
699 five- to six-year-olds,
maternal reports (NLSY-CS)

Externalizing behavior
(BPI)

–.01a
–.22a

Sources: Katherine Magnuson, analyses prepared for this article from the Early Childhood Longitudinal Study-Kindergarten Cohort, School
of Social Work, University of Wisconsin (2004); P. Lindsay Chase-Lansdale, Rachel A. Gordon, Jeanne Brooks-Gunn, and Pamela K. Klebanov, “Neighborhood and Family Influences on the Intellectual and Behavioral Competence of Preschool and Early School-Age Children,”
in Neighborhood Poverty, vol. 1, Context and Consequences for Children, edited by Jeanne Brooks-Gunn, Greg L. Duncan, and J. Lawrence
Aber (New York: Russell Sage, 1997), pp. 79–118.
Notes: ECLS-K is the Early Childhood Longitudinal Study-Kindergarten Cohort; IHDP is the Infant Health and Development Program; NLSYCS is the National Longitudinal Survey of Youth—Child Supplement.
a. Controls for gender, family income, female headship, mother’s age at birth, mother’s employment, age, and school status.

ure 1, all the scores on the horizontal axis
were multiplied by a factor of 10, or 20, or
any number you choose. The scores themselves would change, and the measure of the
gap between the peaks of the white and black
distributions would change, but the number
of standard deviations between the two peaks
would be exactly the same. Thus, instead of
expressing the readiness gap in terms of
scores on a particular test, which cannot
readily be compared with scores on other
tests, researchers can express the readiness
gap in terms of standard deviations. In figure
1, the standard deviation is 10 points, so a gap
of 12 points means 1.2 standard deviations.
Using standard deviations to compare distributions is based on the underlying assumption that the hill shapes of the distributions
are the same. This assumption is not literally
true. But it remains useful for researchers,

because it creates a “scale free” measure of
effects that allows comparisons across studies
with different numerical scales.17
Now look back at table 1 and the column
showing the white-black “raw” gap, the gap
between the averages for white and for black
children before scores are adjusted to take
into account such factors as the age or education of a child’s mother, family income, or
whether the child was born at low birth
weight. By this measure, the studies listed in
table 1 typically find a white-black gap of
more than 1 standard deviation, with many of
the estimates roughly similar to the gap illustrated in figure 1. But the estimates of the
white-black raw gap at entrance to kindergarten using the ECLS-K data are substantially lower, often hovering at about 0.5 standard deviation. Finally, the highest estimates
of the raw gap in the table are generated
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Figure 1. Vocabulary Scores for Three- and Four-Year-Olds, by Race
Percent
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Source: Christopher Jencks and Meredith Phillips, eds., The Black-White Test Score Gap (Brookings, 1998).
Notes: The data are from National Longitudinal Survey of Youth Child study, 1986–94. For blacks, N = 1,134; for whites, N = 2,071. The
figure is based on black and white three- and four-year-olds who took the Peabody Picture Vocabulary Test-Revised. The test is the standardized residual, coded to a mean of 50 and a standard deviation of 10, from a weighted regression of children’s raw scores on their age in
months, age in months squared, and year-of-testing dummies.

using the PPVT, some of which are substantially greater than 1 standard deviation. The
studies listed in table 2 find a much smaller
gap in behavioral readiness, with the raw gap
often in the range of 0.0 to 0.3 standard deviation. Some measures even find a negative
gap in behavioral readiness, meaning that
black or Hispanic children were more behaviorally ready for kindergarten on this dimension than white children.

How Much Does 1 Standard Deviation
Matter?
Should a gap of, say, 1 standard deviation in
reading ability be considered a big difference? To what extent should policymakers
take note of a white-black achievement gap
that averages 1 standard deviation?
Statisticians often work with what they call a
“normal” distribution, the bell-shaped distribution produced by many random observations, such as flipping 100 coins and seeing
how many times heads comes up or rolling
two dice and seeing how often each total
comes up. A rule of thumb for normal distributions is that 68 percent of all scores will be
within 1 standard deviation above or below
26
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the mean score, while 95 percent of all scores
will be within 2 standard deviations of the
mean. In that spirit, consider the situation in
which the gap between the peak of the hillshaped distributions of scores for white and
black children is 1 standard deviation. Under
the assumptions that the two distributions
have the same standard deviation and that
both distributions are “normal,” the following
six statements about the degree of overlap
between the two distributions will all hold
true.18
First, randomly selecting one black child and
one white child and comparing their scores
will show the white child exceeding the black
child 76 percent of the time and the black
child exceeding the white child 24 percent of
the time. Second, 84 percent of white children will perform better than the average
black child, while 16 percent of black children will perform better than the average
white child. Third, if a class that is evenly divided by race is divided into two equal-sized
groups based on ability, then black students
will compose roughly 70 percent, and whites
30 percent, of the students in the lower performing group. Fourth, if a school district
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chooses only the top-scoring 5 percent of students for “gifted” courses, such classes will
have thirteen times more whites than blacks.
Fifth, assume that a school district’s student
body mimics the national racial distribution
(17 percent black, 83 percent white and
other). The district chooses the lowestscoring 5 percent of all students for a special
needs program. Although 17 percent of the
district’s children are black, 72 percent of the
special needs students will be black. Finally,
assume that a reading textbook is written so
that the average white student will read it at a
75 percent comprehension rate. The implied
comprehension rate for the average black
student will be 53 percent, virtually guaranteeing that such a reader will not engage with
the text.19
These statements strongly suggest that a gap
of 1 standard deviation is quite important in
terms of student performance and should be
of serious concern to policymakers. Indeed,
even a gap of 0.5 standard deviation will result in striking differences between races, especially in matters like how many students
are assigned to gifted or to remedial classes.

Raw Gap versus Adjusted Gap
Two columns in table 1 are labeled “raw gap,”
one referring to the gap between whites and
blacks and the other to that between whites
and Hispanics. As noted, the raw gap is calculated by looking at the distributions for white
students and for either black or Hispanic students and calculating the difference between
the mean scores, measured in terms of standard deviations, without making any further
adjustments.
Two other columns are labeled “adjusted
gap.” The adjusted gap is the raw gap adjusted statistically to take into account different factors that might affect scores. For ex-

ample, the 2003 study by Jeanne BrooksGunn and others listed in table 1 accounts for
family income, whether a woman is the head
of the family, the mother’s level of education,
the mother’s age at the child’s birth, and aspects of the home environment. The adjusted
gap calculates how much one would expect a
white and black (or Hispanic) student to differ even if both had the same family income,
the same type of head of household, mothers
of the same education and age, and the same
home environment. Different studies use different data on the child and family, so one
study’s adjusted score will account for different factors than another’s. The specific factors taken into account in the adjusted scores
are listed in the notes to tables 1 and 2.
The adjusted gap often substantially reduces
the raw gap, although how much it does so
varies across test instruments and studies.
This pattern suggests that influences outside
school, such as family background, health,
and neighborhood, can have important effects
on a child’s academic readiness for school. In
some of the calculations using the ECLS-K
data in table 1, these other factors can almost
completely account for the raw gap in whiteblack academic scores. In most, however,
some gap in academic scores remains even
after adjustment. In table 2, the adjusted
scores are often near zero or even negative,
suggesting that outside factors can more than
explain any behavioral readiness gap.

Can the Differing Estimates of
Readiness Be Reconciled?
No one would reasonably expect the gaps in
school readiness between white, black, and
Hispanic students to be the same in every
study, regardless of the particular test and the
data used. What factors might help explain
and interpret some of the differences across
tests? In particular, why does the most recent
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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and seemingly up-to-date study, the ECLSK, produce a substantially lower measure of
the readiness gap than do other tests and
data?

Sample Characteristics
When two studies differ, a first obvious question is whether they are based on different
data. But the data from both the NLSY and
the ECLS-K are chosen to be nationally representative, so they should show no systematic difference. And the IHDP data set, although it was not chosen to be nationally
representative, is a large enough group and
has been studied for long enough that it is
unlikely to have a buried flaw that would call
results into question. Many of the studies of
kindergarten readiness discussed here struggle with such issues as how to make good
comparative measurements with children
who do not speak English as a first language,
or are blind, or perhaps have a condition like
cerebral palsy that makes it difficult to finish
the test, and to address these issues they
make various adjustments. But although differences in the samples certainly explain
some of the variation around the edges, they
seem unlikely to account for substantial
variation.

the same breakdown of right and wrong answers on each question on the test. Otherwise, “differential item functioning” exists,
and an item on the test may be sorting by
race or ethnicity rather than ability.
A related concept is construct bias; that is,
whether a test measures what it purports to
measure. A test is construct biased if items
tend to be more familiar to one group than
another, so that the characteristics of the test
question help to explain why whites, blacks,
or Hispanics find the questions hard or easy
to answer. More than thirty years of intense
examination of the possibility of construct
bias, with particular focus on white-black differences, has failed to demonstrate that they
are due to construct bias in achievement
tests.20

Racial or Ethnic Bias in the Tests?
A common concern is that the readiness gap
measured between white and minority children may be caused by systematic bias in the
test; for example, perhaps certain vocabulary
words are more commonly used in white
families than in black or Hispanic ones.
There are many ways to check for racial or
ethnic bias.

Prediction bias might arise if a school district
used a “school readiness battery” administered in kindergarten to predict third grade
reading proficiency and found that the ability
of the test to predict later proficiency differed for blacks, Hispanics, and whites. In
general, though, achievement test items like
reading, vocabulary, mathematics, social
studies, and science function the same for
blacks and whites. That is, test scores on
achievement tests predict similarly for blacks
and whites—and indeed, at the high school
level, they have a slight tendency to overpredict black outcomes in college grades and
workplace performance (rather than underpredict, as would be expected if there were
prediction bias).21 Thus, claims of prediction
bias for achievement tests are, for the most
part, not sustainable.

One straightforward approach is to look at
groups of white and minority children who
have the same overall scores on the test.
These children should also have essentially

Another possibility is that even if the test instruments themselves are not racially or ethnically biased, the broader social context in
which these tests and their uses are embed-
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ded may lead to racial or ethnic gaps in outcomes. Claude Steele and Joshua Aronson
have conducted studies that show that calling
a test “a diagnostic measure of ability” produces in black students a “stereotype threat,”
resulting in poorer test performance. The
black-white gap is markedly reduced when
the test does not bear the label “intellectual
ability.” Steele and Aronson caution against
generalizing these findings beyond high
achievers at a prestigious university and call
for further study of the central hypothesis
and its many implications.22 In particular, it is
not clear whether this issue would affect
kindergartners.

Are the Tests Different Ways of
Measuring a Common Underlying
Readiness?
There is little evidence that distinctions such
as verbal versus nonverbal, group administered versus individually administered, spatial versus numerical, or paper-and-pencil
versus performance test explain the pattern
of gap size estimates. Differences in the
readiness gap across the tests can to some extent, however, be explained by the Spearman
Hypothesis. This hypothesis states that all
tests are imperfect measures of a general
ability construct, commonly known as g. The
more highly a given test correlates with g, the
larger will be the black-white readiness gap.23
Highly specific school-related tasks, like
those involving handwriting or auditory
memory span, have lower correlations with
general ability (g). But tests that involve reasoning with figures or vocabulary tests like
the PPVT-R correlate highly with g. When a
test combines multiple task types into a composite, as do all the tests reviewed above
(other than the PPVT-R), the composite
score correlates more highly with g than do
the specific subtests—in keeping with the

Spearman Hypothesis. In effect, composite
scores average out the specific contributions
of particular task types, leaving what is common among them—that is, general ability, g.
Researchers have tested the Spearman Hypothesis repeatedly over the past twenty
years by looking at the common factors across
the intelligence tests, and the hypothesis has
successfully predicted the pattern of blackwhite differences in thirteen studies using a
broad array of cognitive tests.24
But the “vocabulary” construct measured by
the PPVT-R seems to pose a challenge to the
Spearman Hypothesis. Even though one
would expect vocabulary to be highly correlated with general ability (g), it is only one
measure and thus should presumably produce a smaller black-white readiness gap
than do composite scores. But as noted, the
PPVT-R produces some of the highest estimates of the readiness gap. Further, theories
of vocabulary acquisition emphasize that
words with high frequency in written and oral
discourse are learned first, and words with
low frequency are learned later; that is, children learn words primarily because they are
exposed to them.25 And the order of vocabulary acquisition is highly invariant for advantaged and disadvantaged populations. Perhaps the greater exposure to words in some
way exaggerates differences in underlying
general ability, but the reasons why vocabulary tests often produce a larger readiness
gap than composite achievement tests remain
to be investigated.

What about the ECLS-K?
The readiness gap as measured by the ECLS
Kindergarten sample is consistently smaller
than that detected by the other methods,
whether using raw or adjusted scores. Why
might this be so? The ECLS test was designed more recently, with many useful upV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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dates in its methodology and administration,
and it has a larger and more recent database.
These factors might contribute to a smaller
measure of the readiness gap.
Another possibility that fits with the Spearman Hypothesis, however, is that the version
of the ECLS-K test given to kindergarten
students is less correlated with general abil-

Student scores on the ECLS
kindergarten test are very
highly correlated with their
scores on the test in third
grade, suggesting that the two
tests are not measuring
different constructs.
ity, g, than is the version given later to, say,
third graders. Remember that the ECLS-K
test evolves and looks different for different
age levels. In kindergarten the ECLS-K
reading test involves basic phonics and decoding tasks; by third grade, the emphasis of
the reading test has shifted toward comprehension, with a heavy word-meaning component. As the ECLS-K assessment moves on
from basic skill processes in kindergarten to
product outcomes in third grade it finds a
larger black-white readiness gap. Indeed, the
ECLS-K readiness gap as of third grade is
much closer to that found by other test instruments. It is possible that the lower ECLS
readiness gap at the kindergarten level may
reflect the specific way it tests kindergartners.26 At the same time, student scores on
the ECLS kindergarten test are very highly
correlated with their scores on the test in
third grade, suggesting that the two tests are
30
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not in fact measuring different constructs.
Clearly, the reasons why the ECLS-K test
generates smaller estimates of the racial and
ethnic gaps in school readiness are not well
understood and are worthy of serious future
study, because of the important implications
for education policy.

Future Directions for Research
on the Readiness Gaps
Future research on the school readiness gaps
among black, white, and Hispanic children
will depend to a large extent on the availability of new data and the uses of new methods.
Data from the ECLS Kindergarten 1998–99
cohort have invigorated research in this area.
And ECLS is also now tracking a sample of
10,600 children born in 2001 whom it plans
to follow through first grade. The new study
seems certain to provide further evidence
about the size and underlying causes of the
racial and ethnic readiness gaps. Researchers
should also be on the lookout for situations in
which a large group of kindergarten-age children, such as the IHDP group, might usefully be administered an achievement test.
Another approach is to use different methods. A relatively new line of thought emphasizes a kind of cognitive measurement that is
highly correlated with general ability, g.
“Choice reaction time” is the time it takes the
subject to react to a light stimulus by moving
her index finger from a home base to one or
more of eight lights arranged in a semicircle.
Total reaction time is decomposed into the
milliseconds it takes the examinee to remove
her index finger from the home base after the
stimulus light is activated and the time it
takes after removing the index finger to touch
the stimulus switch. The two times are experimentally independent. The procedure is
simple, can be used for all ages, requires no
memory component, and is highly reliable.
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And the time it takes a subject to remove a
finger from the home base is remarkably
highly correlated with cognitive test composites.27 Some tantalizing links also exist
between reaction time and vocabulary
development.
Most data sets described in this paper are
longitudinal—that is, they track groups of
children over time. Such an approach is obviously useful for investigating the determinants and effects of school readiness. But it is
not the only possible approach. For example,
if assessors are interested in a snapshot of the
status of the children at a specific time, a single cross-sectional study can be less costly
and less complex than a longitudinal study.
Yet another approach is to conduct an experiment by assigning children to different government intervention programs and having
each intervention test the children’s school
readiness. For example, the federal government has supported the Early Head Start Research and Evaluation Project (EHS), which
has studied seventeen Head Start programs
around the United States since the late 1990s
using a methodology in which 3,000 children
were randomly assigned either to Early Head
Start or to a control group. The first phase of

the study focused on children from birth to
age three, but a second phase from 2001 to
2004 is tracking children from the time they
leave Early Head Start until they enter
kindergarten. The project is evaluating
prekindergarten children using many of the
tools already discussed: the PPVT, the Woodcock Johnson Psycho-Educational Test Battery, the Achenbach Child Behavior Checklist, analysis of videotaped problem-solving
and play sessions, and others. These data will
surely generate a wave of studies of kindergarten readiness, often with policy implications, in the next few years. Of course, experimental evidence of this sort need not be
collected nationwide; such experiments can
also be carried out at the state or metropolitan levels.
Future research on the readiness gap at
kindergarten will prove useful, but it seems
highly unlikely to overturn the conclusion
that the raw readiness gaps, between white
and black children in particular but also between white and Hispanic children, are real
and large. The remainder of this issue is devoted to exploring possible explanations for
this very serious problem, along with their
policy implications.
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Can Family Socioeconomic Resources
Account for Racial and Ethnic
Test Score Gaps?
Greg J. Duncan and Katherine A. Magnuson
Summary
This article considers whether the disparate socioeconomic circumstances of families in which
white, black, and Hispanic children grow up account for the racial and ethnic gaps in school
readiness among American preschoolers. It first reviews why family socioeconomic resources
might matter for children’s school readiness. The authors concentrate on four key components
of parent socioeconomic status that are particularly relevant for children’s well-being—income,
education, family structure, and neighborhood conditions. They survey a range of relevant policies and programs that might help to close socioeconomic gaps, for example, by increasing family incomes or maternal educational attainment, strengthening families, and improving poor
neighborhoods.
Their survey of links between socioeconomic resources and test score gaps indicates that resource differences account for about half of the standard deviation—about 8 points on a test
with a standard deviation of 15—of the differences. Yet, the policy implications of this are far
from clear. They note that although policies are designed to improve aspects of “socioeconomic
status” (for example, income, education, family structure), no policy improves “socioeconomic
status” directly. Second, they caution that good policy is based on an understanding of causal
relationships between family background and children outcomes, as well as cost-effectiveness.
They conclude that boosting the family incomes of preschool children may be a promising intervention to reduce racial and ethnic school readiness gaps. However, given the lack of successful large-scale interventions, the authors suggest giving only a modest role to programs that
address parents’ socioeconomic resources. They suggest that policies that directly target children may be the most efficient way to narrow school readiness gaps.
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N

ational tests regularly show
sizable gaps in school readiness between young white
children and young black and
Hispanic children in the
United States. In the nation’s most comprehensive assessment of school readiness
among kindergartners, the 1998 Early Childhood Longitudinal Study (ECLS-K), both
black and Hispanic children scored about
two-thirds of a standard deviation below
whites in math (the equivalent of roughly 10
points on a test with a mean of 100 and a
standard deviation of 15) and just under half
a standard deviation (7–8 points) below
whites in reading (see figure 1).1

What might be causing such gaps? One
prominent possibility is that the historical
racial and ethnic inequalities in the United
States have created disparate socioeconomic
circumstances for the families in which
white, black, and Hispanic children are
reared. As graphed in figure 1, the racial gaps
in family socioeconomic status (SES) of the
children in the ECLS-K closely matched the
gaps in test scores.2 The average socioeconomic level of black kindergartners was more
than two-thirds of a standard deviation below
that of whites. Hispanic children had even
lower socioeconomic standing relative to
whites.
With such similar racial and ethnic gaps in
test scores and SES, it is tempting to conclude that equalizing the social and economic
circumstances of white, black, and Hispanic
preschoolers would eliminate most if not all
of the achievement gap. Whether this is likely
is the subject of this article. We begin by considering theories about why family socioeconomic resources might matter for children’s
school readiness and reviewing studies of interventions designed to boost those resources
36
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in various ways. We then summarize results
from studies that attempt to account for the
racial and ethnic achievement gaps by examining differences in family socioeconomic
status.

Material Hardship and Family
Socioeconomic Status
Life is very different for a family with a single
parent struggling to make ends meet by
working at two minimum-wage jobs and a
family with one highly paid wage earner and
a second parent at home caring for their children. One family faces a vast range of material and psychological hardships, while the
other is largely spared such stressors.3 The
first family, for example, may have a lowerquality home environment that exposes children to pollutants and toxins, such as lead,
and provides fewer learning opportunities in
the home or lower-quality child care outside
it. Greater stress may increase the mother’s
irritability and reduce her warmth and responsiveness to her children. Across racial
and ethnic groups in the United States, such
differences in family resources, particularly
financial resources, are systematic and often
large, prompting researchers to investigate
whether family resource differences may account for the racial and ethnic differences in
school readiness.

Material Hardship and Household
Resources
The ECLS-K data in figure 2 reveal striking
differences both in a broad range of indicators of family hardships and in the accumulation of those disadvantages between poor and
nonpoor children. (Some of the indicators do
not, strictly speaking, point to socioeconomic
status but relate to conditions, such as low
birth weight and depressive symptoms, and
behaviors, like harsh parenting, that are discussed in other articles in this volume.) The
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Figure 1. Racial and Ethnic Gaps in Selected Test Scores and in Family Socioeconomic
Status for Kindergartners
Standard deviation difference from whites

0
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ECLS-K Math
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Socioeconomic Index

Source: Authors’ calculations based on data taken from the ECLS-K.

first four items in figure 2 (mother a high
school dropout, single-parent family, mother
with no job or a job with low prestige, and
unsafe neighborhood) are relatively common
indicators of inadequate family economic and
social resources. The next seven items are resource-related disadvantages often faced by
poor families with children: large family size
(three or more siblings), residential instability (child moved four or more times before
starting school), harsh discipline (child
spanked two or more times in the past week),
few learning materials (fewer than ten children’s books in the house), low birth weight
(infant less than 5.5 pounds at birth), young
parents (child born to a teen mother), and
high levels of maternal depressive symptoms.
The contrasts between poor and other children could hardly be more stark. In almost
every case, more than twice as many poor as
nonpoor children suffer the given hardship,
and for several hardships (high school
dropout mother, bad job, and few children’s
books) the rate is more than three times as
high.
The distribution of hardships differs not only
by poverty status, but also by race and ethnicity (see table 1). With the exception of residential instability, black and Hispanic chil-

dren are much more likely to experience
hardships than are white children. The
prevalence of single-parent families, low
birth weight, harsh parenting, and maternal
depressive symptoms is highest among black
children. Hispanic children are most likely to
have mothers who did not complete high
school and to have few children’s books in
their homes.
Racial and ethnic differences are also apparent in the total number of hardships that children face. The vast majority of black and Hispanic children suffer at least one hardship,
compared with just over half of white children. Experiencing four or more hardships is
very rare for white children, but much more
common among Hispanic, and especially
black, children.

Socioeconomic Status or Socioeconomic
Resources?
Some social scientists gather a variety of indicators of financial and social resources under
the umbrella term of “socioeconomic status”
(SES). For them, socioeconomic status refers
to one’s social position as well as the privileges
and prestige that derive from access to economic and social resources. Because it may be
difficult to measure directly a family’s access
to resources or its position in a social hierarV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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Figure 2. Percent of Poor and Nonpoor Children Experiencing Hardships
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Source: Same as figure 1.

chy, analysts often use one indicator (typically
occupation) or combine several indicators (for
example, parental education and occupation)
into scales that indicate families’ relative positions in a social hierarchy.4 The differences in
socioeconomic status shown in figure 1 exemplify this single-indicator approach. Using a
summary index to measure SES emphasizes
social stratification as an organizing force in
individuals’ lives and presumes that one’s social standing is a more important determinant
of life chances than any of the economic and
social resources that determine it.5
A different approach to measuring SES is
based on the premise that distinct types of
socioeconomic resources contribute to social
inequality and stratification along differing
38
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economic and social dimensions.6 For example, although parents’ educational attainments, incomes, and occupations are related,
each may affect children in different ways.7
Rather than using a summary measure, proponents of this approach consider each component separately, as seen in figure 2. This
method requires a complicated sorting out of
the separate effects of correlated social and
economic disadvantages, which if done incorrectly may understate the importance of either the constellation or the accumulation of
household resources. We take this multidimensional approach throughout this article
by concentrating on four key dimensions of
parental socioeconomic resources—income,
education, family structure, and neighborhood conditions.8
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Table 1. Percent of Children Experiencing
Poverty and Hardships, by Race and
Ethnicity
Characteristic
Experiencing poverty

White

Black

Hispanic

10

42

37

Experiencing Hardships
Mother high school dropout
Single parent
No or low-prestige job
Low-quality neighborhood

7

18

35

15

50

24

8

18

21

5

23

21

Three or more siblings

11

21

18

Residential instability

13

12

13

7

17

10

Spanking
Few children’s books

2

20

29

Low birth weight

6

15

8

Teen mother

10

22

19

Mother depressed

11

20

13

One or more hardships

52

87

81

Four or more hardships

4

29

18

Source: Based on data from the ECLS-K study.

Are Socioeconomic Resources
Really the Issue?
Before taking a more detailed look at these
resources, we raise a fundamental question:
does SES really determine achievement?
Causation is notoriously difficult to prove in
the social sciences, and just because middleclass children’s academic achievement exceeds that of poor children, one should not
necessarily infer that eliminating the income
gap would eliminate the achievement gap.
Maybe what really matters for children’s
achievement is the psychological dispositions of
their parents, including, for example, depression. As noted, depression is more prevalent
among low- than higher-income parents, as discussed by Janet Currie in her article in this volume. Perhaps income and child achievement
are linked because both are higher in the case
of better-adjusted parents. Or maybe the asso-

ciation between socioeconomic status and
achievement stems from the poorer health and
greater developmental problems of the children, which can both lower a child’s academic
achievement and reduce a family’s resources by
limiting parents’ employment. Moreover, as
pointed out by William Dickens in his article in
this volume, many behavioral geneticists, concluding that socioeconomic conditions are relatively unimportant, put forth a different logic.
They argue that genetic endowments of ability
are key determinants of test scores, and children reared in more affluent families score
higher on achievement tests in part because of
genetic endowments passed on from one generation to the next.
If parental mental health, child health, or genetic endowments are what really matter for
children’s achievement, then increasing parents’ income or education without also addressing these other causes would not boost
achievement. Our discussion of the relationships between achievement and the four
most important components of SES—income, education, family structure, and neighborhood—is mindful of the difficulties of establishing causal effects.
The best evidence on the effects of socioeconomic resources on children’s development
comes from experimental studies in which
participants are randomly assigned to a treatment or a control group. But such studies are
rare in the social sciences. Second-best
strategies involve following large samples of
children for many years and using a host of
statistical strategies to rule out alternative explanations for the presumed effects.

Household Income
It is easy to see how higher family incomes
might give children a big edge in academic
achievement. Financial resources can enable
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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parents to secure access to good prenatal
health care and nutrition; rich learning environments, both in the home and through
child care settings and other opportunities
outside the home; a safe and stimulating
neighborhood; and, for older children, good
schools and a college education.9

higher income is a stimulating learning environment. The number of books and newspapers in the home and the access of children
to learning experiences routinely explain
about a third of the poverty “effect,” as discussed in the article by Jeanne Brooks-Gunn
and Lisa Markman in this issue.12

But despite abundant evidence of correlations
between income and achievement, the issue
of whether family income is causally linked to
children’s achievement and behavior remains
controversial. A study by Judith Smith and
colleagues compared the achievement of children in families whose average income fell
below the poverty line between their birth
and age five with that of children in families
whose average income remained above the
poverty line during this period of their childhood.10 They used statistical techniques to ensure that any differences in achievement between poor and nonpoor children were not
due to differences in their mothers’ education, children’s low birth weight, or family
structure. Poverty, they found, accounted for
about 0.30 standard deviation of the gap in
achievement between poor and nonpoor children (the equivalent of about 4–5 points on a
test with a mean of 100 and a standard deviation of 15)—enough to explain a substantial
share of the racial gap in achievement. The
achievement gap between middle-income
and higher-income families was not nearly as
large, suggesting that boosting household income during early childhood would help poor
children more than children from wealthier
families. Children whose families faced deep
and persistent poverty fared the worst and
registered the largest achievement gap, which
again suggests that these children would gain
the most from added income.11

Although suggestive of a causal link between
poverty and achievement, this evidence should
not be taken as the final word. A subsequent
study, based on the same data used by Smith
and her coauthors but ruling out a longer list of
alternative explanations for the achievement
gap, estimated a considerably smaller difference between low- and high-income children.13

Smith’s study, as well as several others, concludes that the key advantage bestowed by

One strategy, embodied in several of the welfare reform programs described above, is to
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A series of experimental welfare reform evaluation studies during the 1990s made it possible to observe how increases in family income
affect children’s development. Although all
the experimental programs increased parental
employment, only certain programs increased
family income. Only when income was increased did preschool and elementary school
children’s academic achievement improve.14
For young children, family income gains of
roughly $1,000 a year translated into achievement gains of about 0.07 standard deviation,
about 1 point on our reference test. Sustained
over time, even such small gains may be economically profitable, leading to sizable increases in lifetime earnings.15
Income, it appears, does matter for children’s
achievement, although perhaps not as much
as some early studies suggested. Estimated at
more than $30,000, the gaps in family income
between white children and black and Hispanic children are huge. What policies might
begin to close these gaps?
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promote low-income parents’ participation in
the labor market and reduce their reliance on
welfare. But even the most generous welfare
reform programs boosted average family incomes by only $1,000 or $2,000 a year. Other
work-oriented interventions, such as low-cost
job search programs, have produced relatively small absolute income gains for
women—a few hundred dollars over the
course of a year or two.16 More intensive,
training-based programs have netted women
proportionately bigger earnings gains—a few
thousand dollars over several years—but
none created the kind of long-term income
increases that would begin to narrow the income gap between white families and ethnic
and racial minority families. Employment interventions for disadvantaged adult men have
had even less encouraging results. Only
about a third of such interventions increased
either employment or earnings, and none
emerged as a panacea.
Another approach is to supplement the incomes of poor working families through the
earned income tax credit.17 A refundable federal tax credit for low-income working families with children, the EITC was expanded
during the 1990s and is now the nation’s
largest cash transfer program for low-income
families. In 2003 the maximum benefit for a
family with two children was about $4,200,
and nearly 19 million families received the
credit.18 In 1997 the program lifted about 2.2
million children out of poverty.19 By providing
income support for low-wage work, the tax
credit also encourages work in single-parent
families. Increases to the EITC in the 1990s
raised the annual employment of poorly educated single mothers by almost 9 percent.20

Parental Human Capital
Human capital includes parental skills, acquired both formally and informally, that are

valuable in the labor market and at home.21
Formal schooling is the most familiar and
most studied form of human capital, and research confirms that more schooling leads to
better employment and earnings.22 More
schooling may thus indirectly benefit children by increasing family income, but other
parental skills may also directly enhance child
well-being, for example, by improving parenting and the ability to accomplish parenting goals.23
Parents’ completed schooling varies widely
by race and ethnicity and is particularly low
among Hispanics, reflecting their immigration history. Among the ECLS-K sample of
kindergartners, 35 percent of Hispanic mothers had not completed high school, compared
with only 7 percent of white mothers and 18
percent of black mothers (table 1). At the
other end of the scale, 28 percent of white
mothers had completed a four-year college
program, whereas only 9 percent of black and
8 percent of Hispanic mothers had done so.24
Children with highly educated parents routinely score higher on cognitive and academic
achievement tests than do children of parents
with less education. Remarkably, the link between children’s cognitive development and
parental education is evident as early in a
child’s life as three months of age.25 Yet research has not clearly isolated parental education as the cause of high child achievement.26 Few studies are able to disentangle
parents’ schooling from other sources of advantage, such as cognitive endowments, that
may have increased achievement among both
parents and children. The few U.S. studies
that have tried to isolate the effects of
parental education per se typically find positive but modest effects of maternal and paternal education on children’s achievement,
with an additional year of schooling linked to
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an increase in children’s test scores of about
0.15 standard deviation, or about 2 points on
our reference test.27
It may be that increasing schooling for mothers who are high school dropouts raises their
children’s achievement more than increasing
education for college-trained mothers.28 According to a recent study, welfare recipients’

Income, it appears, does
matter for children’s
achievement, although
perhaps not as much as some
early studies suggested.
participation in mandated education or training improved their young children’s school
readiness by as much as a quarter of a standard deviation, or almost 4 points on our reference test.29
With large gaps in parental education among
racial and ethnic groups, interventions that
increase rates of high school completion may
have a large payoff for future generations.
But few academic programs developed to increase high school graduation rates among atrisk adolescents have been effective so far. A
recent review of sixteen random-assignment
evaluations of dropout-prevention programs
found only one to be successful.30 Rigorous
evaluations of a few intensive teen mentoring
programs have found more promising results,
but nevertheless success is not guaranteed,
particularly when these programs are implemented on a large scale.31
Studies of low-income populations routinely
report that without any programmatic inter42
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vention, close to 50 percent of disadvantaged
mothers return to school.32 Yet even with
high rates of continued schooling, educational attainment among economically disadvantaged parents remains much lower than
among advantaged families. Thus another intervention approach is to promote educational activities among parents. For example,
programs targeting teen mothers may provide support and incentives to stay in school
after the birth of a child, or welfare programs
may make cash benefits contingent on mothers’ participation in education and training.
But evaluations suggest that to date these
types of interventions have not been successful in boosting mothers’ educational activity
above the relatively high level of participation
of control group mothers.33
The high enrollment in further education of
disadvantaged mothers suggests that mothers might be benefiting from current efforts
to offset the costs of education, particularly
higher education, and to increase access to
educational opportunities. Indeed, expansions in public spending on higher education, including more generous financial aid
and an increase in community college funding, have consistently been linked to higher
levels of college attainment and enrollment.
However, the extent to which educational expenditures have specifically benefited lowincome students appears to vary, depending
on the specifics of the spending.34 Still another approach is to raise the age at which
students may leave school or begin to work.
Such policy changes over the past century
have modestly increased youths’ years of
schooling.35

Family Structure
Today about one-third of all children are
born outside marriage, and more than half of
all children will live in a single-parent family
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at some point in their childhood. This causes
concern because resources can be scarce in
single-parent families.36 Young children living with single mothers face poverty at five
times the rate of preschoolers in intact families (50 percent versus 10 percent), and the
declines in income for households with children after a divorce are dramatic and lasting.37 Financial and time constraints may
limit a single parent’s ability to supervise and
discipline children and to provide a supportive and stimulating home environment.38
Furthermore, because fathers are often absent from single-parent families, children in
these households tend to have fewer male
role models, which may not bode well for
their social development.39
As with education and income, family structure differences across racial groups are
large. Rates of single-parenthood in the
ECLS-K sample averaged 15 percent for
white children, 24 percent for Hispanic children, and 50 percent for black children (table
1).40 Black children are more likely to be
born outside marriage; white children, to experience divorce.
On average, children raised by single parents
have lower social and academic well-being
than the children of intact marriages.41 Most
research on single-parent families has
lumped all varieties of such families together
or focused only on the effects of divorce.42
The few studies that have tried to draw distinctions find little difference between children of divorced and never-married parents;
both groups are at greater risk of poor
achievement and behavioral problems than
children from intact families.43
Rates of teenage childbearing have been
steadily falling, dropping 22 percent between
1991 and 2000, from 62.1 births to 48.1

births per 1,000 fifteen- to nineteen-yearolds.44 Nevertheless, U.S. rates of teen parenthood continue to exceed those of European countries. And U.S. teen birth rates
differ substantially by race. As table 1 shows,
about one in five black or Hispanic children
was born to a mother younger than twenty,
nearly twice the rate for white children. Typically, children of teen mothers face a constellation of socioeconomic hardships, including single parenthood, poverty, and lower
maternal educational attainment.45
Although most children from broken families
fare worse than those in intact families, and
children born to teen mothers fare worse
than those born to older mothers, in both
cases it appears that differences in parental
characteristics, such as educational attainment, rather than family structure or maternal age per se, account for a portion of the
gaps. Once these differences in family background are taken into account, growing up
with a single or remarried parent has persistent, but much more modest negative effects
on children’s achievement.46 For example, a
recent adoption study suggests that differences in the parental backgrounds of singleand two-parent families account for a substantial proportion of children’s achievement
problems after a divorce.47 Similarly, the extent to which children would benefit from
their mothers’ postponing childbearing for a
few years is uncertain, although likely modest.48
Economic insecurity explains part of the poor
outcomes of children reared in single-parent
or blended families and by young parents.
And parental conflict and strain in divorcing
families may impair children’s development,
particularly with respect to their behavior.49
Finally, children in young and single-parent
families may face many transitions in family
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life, including subsequent cohabitations, remarriages, separations, and divorces. Such
instability may pose additional risks to child
well-being.50
We know little about whether interventions
can promote marriage and prevent divorce
among disadvantaged populations.51 Yet even
if the current round of federal marriagepromotion programs succeeds, it is unlikely
to make much of a dent in the huge differences of family structure between blacks and
whites. Furthermore, it appears that for marriage to promote children’s achievement substantially, it must go hand in hand with increases in family resources, such as income.
Whether higher rates of marriage will improve other aspects of socioeconomic circumstances is unclear.52 Evaluations of new
marriage programs should shed light on the
feasibility of increasing marriage rates, as
well as on how doing so will promote children’s well-being.
Programmatic interventions to prevent teen
childbearing by reducing sexual activity and
promoting contraceptive use among adolescents have not been very successful. More
often than not, programs designed to postpone sexual behavior fail to delay its onset or
reduce its frequency.53 Of twenty-eight carefully evaluated programs focused on abstinence, sexual education, and HIV prevention, only ten delayed the age of sexual
initiation. Of the nineteen that measured the
frequency of youths’ sexual activity, thirteen
had no significant effect. Nor did the programs substantially increase contraceptive
use. Only four of the eleven program evaluations that measured teenagers’ use of contraception found positive effects. A handful of
more intensive interventions that provided
mentoring and constructive after-school activities had more positive results.54 But
44
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whether these intensive programs can be
replicated on a larger scale is uncertain. As
with dropout-prevention programs, concentrated intervention is a necessary but not sufficient condition for success.55

Neighborhoods
Neighborhoods shape children’s development in many ways, although kindergartners
are probably less susceptible to neighborhood influences than are adolescents.56 The
risks posed by low-quality neighborhoods are
most striking in high-poverty urban communities plagued by violence, gangs, drug activity, old housing stock, and vacant buildings,
where watchful parents may not allow children to walk to school alone or play outside.57
Such neighborhoods may influence children
through increased stress, perhaps stemming
from community violence; social disorganization, including a lack of positive role models
and shared values, which may lead to problem behavior; a lack of institutional resources, such as strong schools and police
protection; and negative peer influences,
which may spread problem behavior.58 Nevertheless, studies suggest that neighborhood
characteristics can explain no more than 5
percent of the variation in children’s achievement and 10 percent of the variation in their
behavior.59
A recent experiment that offered families the
opportunity to move from high-poverty to
low-poverty neighborhoods provides a compelling test of the extent to which neighborhood matters for children’s development.
The results are striking. The Moving to Opportunity (MTO) experiment gave housingproject residents in five of the nation’s largest
cities a chance to move to low-poverty neighborhoods. But data collected four to seven
years after the families moved revealed no
differences between program and control
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group children, even among those who were
preschoolers when the program began.60 Despite dramatic improvements in neighborhood conditions, children made no gains on
test scores, school success or engagement, or
behaviors. Why not?

SES differences cause achievement differences. To the extent that this does not hold
true, estimates of the effect of socioeconomic
differences on achievement gaps will likely
overstate the potential of policies to eliminate differences.

One possible explanation is that although the
neighborhoods improved a great deal, the
schools attended by the children did not.61
And although MTO-related neighborhood
advantages appeared to improve the mental
health of mothers, they did not translate into
other kinds of household resources or advantages that might have promoted children’s
well-being.62 After moving, MTO adults still
resembled their control-group counterparts
in their employment, welfare dependence,
family income, parenting practices, and connections to their children’s schools and to the
parents of their children’s friends.

Accounting for the Gaps
Figure 3 shows representative results from
four recent studies of black-white differences
in test scores as children enter school. Math
and reading results (in the left half of the figure) are taken from the study conducted by
Ronald Fryer and Steven Levitt using data
from the ECLS-K.64 The first bars show the
simple, unadjusted mean racial and ethnic
differences. As noted, black children score
two-thirds of a standard deviation lower than
whites in math and close to half a standard
deviation lower in reading.

Residential mobility programs, then, will not
by themselves remedy the achievement problems of children in public housing and in
high-poverty neighborhoods. Interventions
focused exclusively on neighborhoods rather
than on influences directly related to the
child, family, and school cannot solve the
myriad problems of children growing up in
high-poverty urban neighborhoods.

Can Family SES Account
for the Gaps?
Both theory and evidence suggest that the
family socioeconomic environments in which
children are reared may account for at least
some differences in school-entry achievement. Here we review so-called accounting
studies, which estimate the extent to which
socioeconomic differences across groups are
linked to racial and ethnic achievement
gaps.63 We reiterate our warning regarding
causation: accounting studies assume that

To what extent are these gaps due to differences in socioeconomic resources? A handful
of family and child SES-related measures explain nearly all of the racial math gap and the
entire racial reading gap. These differences
in family and child background include SES
composite, number of children’s books in the
home, age of entry into kindergarten, birth
weight, age of mother at time of birth, and
whether the mother received the Special
Supplemental Nutrition Program for
Women, Infants, and Children (WIC). The
same characteristics also explain racial and
ethnic gaps in each of the five components of
the math test (for example, counting, relative
size) and the reading test (letter recognition,
beginning sounds) and the gaps for sample
subgroups defined by child gender as well as
the location and racial composition of the
child’s school.65 Figure 4, also using data
drawn from the Fryer and Levitt study, shows
that the same set of SES-related family characteristics accounts for nearly all of the math
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Figure 3. Accounting for Black-White Test Score Gaps with SES
Standard deviation difference from whites
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Sources: ECLS-K data are taken from Fryer and Levitt, “Understanding the Black-White Test Score Gap in the First Two Years of School,” Review of Economics and Statistics 86 (2004): 447–64; NLSY data are taken from Meredith Phillips, Jeanne Brooks-Gunn, Greg J. Duncan,
Pamela Klebanov, and Jonathan Crane, “Family Background, Parenting Practices, and the Black-White Test Score Gap,” in The Black-White
Test Score Gap, edited by Christopher Jencks and Meredith Phillips (Brookings, 1998), pp. 103–45; IHDP data are taken from Jeanne
Brooks-Gunn, Pamela K. Klebanov, Judith Smith, Greg J. Duncan, and Kyunghee Lee, “The Black-White Test Score Gap in Young Children:
Contributions of Test and Family,” Applied Developmental Science 7, no. 4 (2003): 239–52.
Note: Effect sizes calculated by authors using the standard deviation for the sample of white students as the denominator. Variables used
to adjust for SES gap in Fryer and Levitt include an SES composite, number of children’s books in the home, age of entry into kindergarten,
birth weight, age of mother at time of birth, and whether the mother received the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC). Variables used to adjust for SES in Phillips and others include grandparents’ education; grandparents’ occupation; Southern roots; mother’s number of siblings; mother’s number of older siblings; no one in mother’s family subscribed to magazines,
newspapers, or had a library card; percent of white students in mother’s high school; student-teacher ratio in mother’s high school; percent
teacher turnover in mother’s high school; mother’s educational expectations; mother’s self esteem index; two indicators for mother’s sense
of control or mastery; interviewer’s assessment of mother’s attitude toward interview; mother’s education; father’s education; child birth
weight; child birth order; family structure; mother’s age at child’s birth; household size; set of dummy variables for average income; mother’s
AFQT score; mother’s class rank in high school; and interviewer’s assessment of mother’s understanding of interview. For the Brooks-Gunn
and others analyses the SES variables include measures of the income-to-needs ratio averaged over three years, maternal education, family structure, maternal age at birth, and maternal verbal ability.

and reading gaps between Hispanic and
white children.
It is unusual for researchers to find that SES
differences explain all the racial and ethnic
test score gaps. For example, the third set of
bars in figure 3 summarizes results from a
study of gaps in the picture-vocabulary scores

of black and white five- and six-year-olds
from the Children of the National Longitudinal Study of Youth (CNLSY).66 Not only is
the unadjusted gap much larger in the
CNLSY than in the ECLS-K data—more
than 1 standard deviation, or about 16 points
on our reference test—but a similar collection of family background measures accounts

Figure 4. Accounting for White-Hispanic Test Score Gaps with SES
Standard deviation difference from whites
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Source: Data are taken from Fryer and Levitt, “Understanding the Black-White Test Score Gap,” table 2.
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for only about half of the racial gap, or about
7–8 points.

mechanisms and cost-effective interventions
that can produce desired changes.

Figure 3 also presents data on five-year-olds
in the Infant Health and Development Program (IHDP) study.67 As with the CNLSY,
the IHDP verbal test score gap amounts to
about a full standard deviation (about 15
points), and about half the gap (8 points) appears to be the result of SES differences between white and black children. Although
these findings may appear to be contradictory, an interesting consistency is that SES
explains roughly the same absolute amount of
the gap. In all studies, a collection of SESrelated measures seems to account for a difference of about half a standard deviation in
white-black test scores (7–8 points), regardless of the assessments used or the populations studied.

To illustrate, suppose that increasing maternal schooling by one year raises children’s
kindergarten achievement scores by one
quarter of a standard deviation, or roughly 4
points on our reference test. With the
achievement gaps between whites and both
blacks and Hispanics at one-half to threequarters of a standard deviation (7 to 11
points), a policy that could increase maternal
schooling for all black and Hispanic mothers
by an average of one or two years would significantly narrow the achievement gap. But
few programmatic interventions can deliver
such gains, and whether further expansions
in educational funding will increase Hispanic
or black mothers’ educational attainment will
depend on the specifics of how the money is
spent.

Summary
On average, when black and Hispanic children begin school, their academic skills lag
behind those of whites. Accounting studies
find that differences in socioeconomic status
explain about half a standard deviation of the
initial achievement gaps. But because none
of the accounting studies is able to adjust for
a full set of genetic and other confounding
causes of achievement, we regard them as
providing upper-bound estimates of the role
of family socioeconomic status.
If, indeed, differences in the socioeconomic
backgrounds of young white, black, and Hispanic children play a causal role in creating
achievement gaps, what are the implications
for policy? The answer is far from clear. First,
no policies address “socioeconomic status”
directly. They address only its components—
income, parental schooling, family structure,
and the like. Moreover, wise policy decisions
require an understanding of both causal

In the case of household income, it appears
that reducing the racial and ethnic differences in family income by several thousand
dollars would reduce achievement gaps. Political support for work-based approaches to
boosting income, such as the earned income
tax credit, has increased considerably over
the past decade. Moreover, because income
appears to matter more for preschoolers than
for older children—and much more for poor
children than for others—it seems that an effective policy would be to adopt childfocused redistributive efforts using, say, European-style child allowances or increases in
the EITC with benefits restricted to families
with preschool children. Such programs may
prove politically feasible, because it would be
considerably cheaper to cover only a fraction
of children than to cover all children.68
All in all, given the dearth of successful largescale interventions, it may be wise to assign
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only a modest role to programs that aim to increase parents’ socioeconomic resources. In
the end, policies that directly target chil-
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dren’s aptitude or mental and physical health,
discussed in other articles in this issue, may
be the most efficient way to address the gap.
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Genetic Differences and School Readiness
William T. Dickens
The author considers whether differences in genetic endowment may account for racial and
ethnic differences in school readiness. While acknowledging an important role for genes in explaining differences within races, he nevertheless argues that environment explains most of the
gap between blacks and whites, leaving little role for genetics.
Based on a wide range of direct and indirect evidence, particularly work by Klaus Eyferth and
James Flynn, the author concludes that the black-white gap is not substantially genetic in orgin.
In studies in 1959 and 1961, Eyferth first pointed to the near-disappearance of the black-white
gap among children of black and white servicemen raised by German mothers after World War
II. In the author’s view, Flynn’s exhaustive 1980 analysis of Eyferth’s work provides close to definitive evidence that the black disadvantage is not genetic to any important degree.
But even studies showing an important role for genes in explaining within-group differences,
he says, do not rule out the possibility of improving the school performance of disadvantaged
children through interventions aimed at improving their school readiness. Such interventions,
he argues, should stand or fall on their own costs and benefits. And behavioral genetics offers
some lessons in designing and evaluating interventions. Because normal differences in preschool resources or parenting practices in working- and middle-class families have only limited
effects on school readiness, interventions can have large effects only if they significantly change
the allocation of resources or the nature of parenting practices.
The effects of most interventions on cognitive ability resemble the effect of exercise on physical conditioning: they are profound but short-lived. But if interventions make even small permanent changes in behavior that support improved cognitive ability, they can set off multiplier
processes, with improved ability leading to more stimulating environments and still further improvements in ability. The best interventions, argues the author, would saturate a social group
and reinforce individual multiplier effects by social multipliers and feedback effects. The aim
of preschool programs, for example, should be to get students to continue to seek out the cognitive stimulation the program provides even after it ends.
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I

n national tests of school readiness,
black preschoolers in the United
States are not doing as well as white
preschoolers. Researchers find blackwhite gaps not only in achievement
and cognitive tests, but also in measures of
readiness-related behaviors such as impulse
control and ability to pay attention. Could
some of these differences in school readiness
be the consequence of differences in genetic
endowment? In what follows I will review research evidence on this question.1

corn in a field in Iowa and another in the Mojave Desert. Nearly all the variance in size
within each group of seedlings could be due
to genetic differences between the plants,
but the difference between the average for
those growing in the Mojave and those growing in Iowa would be almost entirely due to
their different environments.

To evaluate the research findings on the role
of genetic differences in cognitive ability, I
begin by drawing a clear distinction between
evidence that genetic endowment explains a
large fraction of differences within races and
evidence that it explains differences between
races and ethnic groups. There can be little
doubt that genetic differences are an important determinant of differences in academic
achievement within racial and ethnic groups,
though the size of that effect is not known
precisely. Depending on the measure of
achievement used, the sample studied, and
the age of the subjects, estimates of the share
of variance explained by genetic differences
within racial and ethnic groups range from as
low as 20 percent to upward of 75 percent.
However, most estimates, particularly those
for younger children, seem to cluster in the
range of 30 to 40 percent. The fraction of
variance explained by genetic differences in a
population is termed the heritability of the
trait for that population.2

If researchers were able to identify all the
genes that cause individual differences in
school readiness, understand the mechanism
by which they affect readiness and the magnitude of those effects, and assess the relative
frequency of those genes in the black and
white populations, they would know precisely
the extent to which genetic differences explain the black-white gap. But only a few
genes that influence cognitive ability or other
behaviors relevant to school readiness have
been tentatively identified, and nothing is
known about their frequency in different populations. Nor are such discoveries imminent.
Although genetic effects on several different
learning and school-related behavior disorders have been identified and many aspects of
personality are known to have a genetic component, genes have their primary effect on
school readiness through their effect on cognitive ability.3 Experts believe that a hundred
or more genes are responsible for individual
differences in cognitive ability. Many of these
genes are likely to have weak and indirect effects that will be difficult to detect. It could
be decades before enough genes are identified, and their frequencies estimated, to make
it possible to determine what role, if any, they
play in explaining group differences.

But the heritability of academic achievement
within racial or ethnic groups says little about
whether genes play a role in explaining differences between racial groups. Suppose one
scatters a handful of genetically diverse seed

So it is necessary to turn to less direct ways of
answering the question. Much has been written on this topic in the past fifty years. James
Flynn’s Race, IQ, and Jensen, published in
1980, remains the most thoughtful and thor-
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Clearing Up a Confusion
It is difficult to discuss genetic causation of the black-white test score gap. The reason, I believe,
is that people confuse genetic causation with intractability. Suppose that the entire black-white
gap in school readiness were genetic in origin, but that a shot could be given to black babies at
birth to offset completely the effects of the genetic difference. Would anyone care about the genetic component of the racial gap? If it is possible to remedy or ameliorate the black-white difference, the only question is how much it would cost and whether society is willing to pay the price.
As this article explains, genetic causation is nearly irrelevant to the question of how malleable a
trait is.
Some argue that a genetic cause for black-white differences would lessen the moral imperative
for removing them, but as the example of the shot illustrates, this is not the case. It would be
hard to argue that the fact that the differences were genetic rather than environmental in origin
would make it any less of an imperative for society to be sure that every black child got the shot.
Some would say that the fact that the cause is beyond the child’s control would make it more
important. Jessica L. Cohen and I have made this argument in more detail in “Instinct and
Choice: A Framework for Analysis,” in Nature and Nurture: The Complex Interplay of Genetic and
Environmental Influences on Human Behavior and Development, edited by Cynthia Garcia Coll,
Elaine L. Bearer, and Richard Lerner (Hillsdale, N.J.: Lawrence Erlbaum and Associates, 2003),
pp. 145–70.

ough treatment available.4 More recently
Richard Nisbett wrote a shorter review of
this literature.5 Both Flynn and Nisbett take
the view, as do I, that genetic differences
probably do not play an important role in explaining differences between the races, but
the point remains controversial, and Arthur
Jensen provides a recent discussion from a
hereditarian perspective.6 Here I will review
the major types of evidence and explain why
I think they suggest that environmental differences likely explain most, if not all, of the
black-white gap in school readiness. I will
concentrate entirely on the evidence on cognitive ability, as it is the most studied trait
that influences school readiness, and genetically induced differences in cognitive ability
account for the vast majority of genetically
induced differences in school readiness
within ethnic groups. Almost no studies have
been done of racial differences in other traits

that might influence school readiness. And I
choose to focus on the black-white gap rather
than to consider the role of genetic differences in determining the academic readiness
of disadvantaged groups more generally,
again, because it is a topic that has been more
thoroughly studied.

Direct Evidence on the Role
of Genes: European Ancestry
and Cognitive Ability
Blacks in the United States have widely varying degrees of African and European ancestry. If their genetic endowment from their
African ancestors is, on average, inferior to
that from their European ancestors, then
their cognitive ability would be expected to
vary directly in proportion to the extent of
their European ancestry. Some early attempts to assess this hypothesis linked skin
color with test scores and found that lighterV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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skinned blacks typically had higher scores.
But skin color is not strongly related to degree of European ancestry, while socioeconomic status clearly is. Thus the differences
might reflect environmental rather than genetic causes. Nearly all commentators agree
that these early studies are not probative.
More recent studies have looked at measures
of European ancestry, such as blood groups
or reported ancestry, that are not visible.
Such studies have found little or no correlation between the measure of ancestry and
cognitive ability, though all are subject to
methodological criticisms that could explain
their failure to find such a link. Thus although these studies do not provide evidence
for a role for genes in explaining black-white
differences, they do not provide strong evidence against it.

Direct Evidence on the Role
of Environment: Adoption and
Cross-Fostering
If there is no direct evidence of a role for
genes in explaining the black-white gap, perhaps there is direct evidence that environment can or cannot account for the whole
difference between blacks and whites. Several studies have shown that environmental
differences between blacks and whites can, in
a statistical sense, “explain” nearly all of the
difference in cognitive ability between black
and white children.7 But because the studies
do not completely control for the genetic endowment of either the child or the parents
and because many of the variables used to explain the difference are themselves subject to
genetic influence, the effect being attributed
to environment may in reality be due to genetic differences.
What is needed is a way to see the effect of
environment without confusing it with the ef58
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fect of genetic endowment. For example,
randomly choosing white and black children
at birth and assigning them to be fostered in
either black or white families would ensure
that the children’s environments were not
correlated with their genetic potential and
would show how much difference environment makes. No existing study replicates the
conditions of this experiment exactly, but
some come close. The strongest evidence for
both the environmentalist and hereditarian
perspectives is of this sort.
After the end of World War II both black and
white soldiers in the occupying armies in
Germany fathered children with white German women. Klaus Eyferth gathered data on
a large number of these children, of mainly
working-class mothers, and gave the children
intelligence tests.8 He found almost no difference between the children of white fathers and those of black fathers. The finding
is remarkable given that the black children
faced a somewhat more hostile environment
than the white children. Hereditarians have
challenged these findings by appealing to the
possibility that the black soldiers who fathered these children might have been a particularly elite group. Flynn has researched
the plausibility of this explanation and concludes that such selection did not play more
than a small role.9 Thus Eyferth’s study suggests that the black-white gap is largely, and
possibly entirely, environmental.
A study similar to Eyferth’s found the cognitive ability of black children raised in an orphanage in England to be slightly higher than
that of white children raised there.10 Again,
critics have raised the possibility that the black
children were genetically advantaged relative
to other blacks, and the whites disadvantaged
relative to other whites. And again, Flynn
finds it unlikely that this contention explains
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much of the disappearance of the black-white
gap.11 This study, too, suggests that the blackwhite gap is mainly environmental.
If the black-white gap is mainly genetic in
origin, children’s cognitive ability should not
depend on the race of their primary caregiver, comparing those of the same race. Yet
two studies comparing the experience of
black children raised by black or white mothers suggest that it does.12 Here too, because
the children were not randomly assigned to
their caregivers, it is possible that the children raised by black mothers were of lower
genetic potential, but it would be hard to
make such a selection story explain more
than a small fraction of the apparent environmental effect.
Another transracial adoption study provides
mixed evidence, but some of the strongest
that genes play a role in explaining the blackwhite gap.13 A group of children, some with
two black parents and some with one white
and one black parent, were raised in white
middle-class families. When the children’s
cognitive ability was tested at age seven, the
children with two black parents scored 95,
higher than the average black child in the
state (89) and only slightly below the national
average for whites, while the mixed-race children scored 110, which was considerably
above it.14 On the one hand, this finding suggests a huge effect of environment on the
cognitive ability of the adopted black and
mixed-race children. On the other hand, the
higher scores of the mixed-race children suggest that parents’ genes may account for
some of the difference from the black children, and that the mixed-race children may
have had a better inheritance by virtue of
having one white parent. Both black and
mixed-race children scored worse than the
biological children of their adoptive parents

(who scored 116), an expected finding because the adopting parents were an elite
group and likely passed on above-average genetic potential to their children. But they also
scored considerably below the average of 118
for comparison white children adopted into
similar homes.
When the same children were retested ten
years later, the results were different.15 The

The disappearance of the
salutary effect of the adoptive
home, however, does not
mean that genes determine
black-white differences.
scores of the children with two black parents
had dropped to about the average for blacks
in the state where they lived before they
were adopted (89). The scores of the mixedrace children had dropped too (99), but remained intermediate between those of the
children with two black parents and those of
the adoptive parents’ biological children,
which had also declined, to 109. The scores
of the white children raised in adoptive
homes had dropped the most, falling to 106.
The disappearance of the salutary effect of
the adoptive home, however, does not mean
that genes determine black-white differences. We can assume that as the children
aged and moved out into the world, the effect
of the home environment diminished, and
both whites and blacks tended to the average
for their own population because of either
genetic or environmental effects. By showing
how the effect of a child’s home environment
disappears by adolescence, this study sugV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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gests that environmental disadvantages experienced by blacks as children cannot explain
the deficit in their cognitive ability as adolescents and adults. But environmental disadvantages facing black adolescents and adults
could still explain those deficits. The transience of environmental effects on cognitive
ability is a theme to which I shall return. The
persistence of the advantage of the mixedrace children over the children with two
black parents is suggestive of a role for genes.
It is not, though, definitive: several other explanations have been offered, including the
late adoption of the children with two black
parents and parental selection effects unrelated to race.16

Indirect Evidence on the Role
of Genetic Differences
Although the direct evidence on the role of
environment is not definitive, it mostly suggests that genetic differences are not necessary to explain racial differences. Advocates
of the hereditarian position have therefore
turned to indirect evidence.17
Several authors have argued that estimates of
the heritability of cognitive ability put limits
on the plausible role of environment.18 The
argument is normally made in a mathematical
form, but it boils down to this. First, it is now
widely accepted that differences in genetic
endowment explain at least 60 percent of the
variance in cognitive ability among adults in
the white population in the United States.19 If
all the environmental variation among U.S.
whites can explain only 40 percent of the variance among whites, how could environmental
differences explain the huge gap between
blacks and whites? The mathematical argument implies that the average black environment would have to be worse than at least 95
percent of white environments, but observable characteristics of blacks and whites are
60
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not that different. For example, black deficits
in education or in socioeconomic status place
the average black below only about 60 to 70
percent of whites.20
The heritability of cognitive ability is also
crucial to a second type of indirect evidence
for a role of genetic differences in explaining
the black-white gap. Arthur Jensen has advanced what he calls “Spearman’s Hypothesis,” after the late intelligence researcher
Charles Spearman, who observed that people
who had large vocabularies were good at solving mazes and logic problems and were also
more likely to have command of a wide range
of facts. Spearman posited that a single,
largely genetic, mental ability that he called g
(for general mental ability) explained the correlation of people’s performance across a
wide range of tests of mental ability. Researchers now know that a single underlying
ability cannot explain all the tendency of people who do well on one type of test to do well
on another.21 But it is possible to interpret
the evidence as indicating that there is a single ability that differs among people, that is
subject to genetic influence, and that explains
much of the correlation across tests. Other
interpretations are also possible, but this one
cannot be discounted. In a series of studies
Jensen and Rushton have argued that different types of tests tap this general ability to
different degrees; that the more a test taps g,
the more it is subject to genetic influence;
and that black-white differences are largest
on the tests most reflective of the underlying
general ability, g.22
Using several restrictive assumptions about
the nature of genetic and environmental influence on genetic ability, researchers can
use this information to estimate the fraction
of the black-white gap that is due to differences in genetic endowment. The more the
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pattern of black-white differences across different tests resembles the pattern of genetic
influence on different tests, the more the statistical procedure will attribute the blackwhite differences to genetic differences.
Using this method, David Rowe and Jensen
have independently estimated that from onehalf to two-thirds of the black-white gap is
genetic in origin.23

A Problem for the Indirect
Arguments: Gains in Cognitive
Ability over Time
Over the past century, dozens of countries
around the world have seen increases in
measured cognitive ability over time as large
as or even larger than the black-white gap.24
The phenomenon has been christened the
“Flynn Effect,” after James Flynn, who did
the most to investigate and popularize this
worldwide trend. The score gains have been
documented even between a large group of
fathers and sons taking the same test only
decades apart, making it impossible that the
gains are due to changes in genes. Clearly environmental changes can cause huge leaps in
measured cognitive ability. Although it might
not seem plausible that the average black environment today is below the 5th percentile of
the white distribution of environments, it is
certainly plausible that the average black environment in the United States today is as deprived as the average white environment of
thirty to fifty years ago—the time it took for
cognitive ability to rise by an amount equal to
the black-white gap in many countries. These
gains in measured cognitive ability over time
point to a problem in the argument that high
heritability estimates for cognitive ability preclude large environmental effects.
Gains in cognitive ability over time also challenge the logic of Jensen’s genetic explanation for the pattern of black-white differ-

ences across different types of tests. All studies show that gains on different tests are positively correlated with measures of test score
heritability, and most studies show that gains
are positively correlated with the extent to
which a test taps the hypothesized general
cognitive ability.25 There is little doubt that
applying the same method as Rowe and
Jensen used to data on gains in cognitive ability over time would show them to be partially
genetic in origin, something we know cannot
be true.
So, what is it that is wrong with the logic of
these two arguments, that the high heritability of cognitive ability limits the possible effect of the environment and that the pattern
of black-white differences across different
tests shows those differences to be genetic in
origin? And in particular, where is the problem in the first?
It is important to detect the flaw, because if
the logic of the argument were sound, the
case for environmental causes of black-white
differences would be difficult to make, and
the possibility of remedying those differences
would be remote. But before I explain, I
want to cite two other pieces of evidence
marshaled by advocates of the hereditarian
position that suggest the limited power of the
environment to change cognitive ability (and
therefore to explain the entire black-white
gap). The first is that the heritability of cognitive ability rises with age. It does so at the expense of the effect of family environment,
which disappears nearly completely in most
studies of late adolescents and adults.26 The
disappearance of the effect on black children
of being raised in white families, which I
have already noted, is just one case of a general finding from several different types of
studies. A second piece of evidence is the
fade-out of the effect of preschool programs
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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on cognitive ability. Although such programs
have been shown to have profound effects on
the measured ability of children, the effects
fade once the programs end, leaving little evidence of any effect by adolescence.27 Is it
possible to reconcile the high heritability of
cognitive ability with large, but transient, environmental effects?

The Interplay of Genes
and the Environment
To explain this puzzle, James Flynn and I
have proposed a formal model in which
genes and environment work together, rather
than independently, in developing a person’s
cognitive ability.28 The solution involves
three aspects of the process by which individual ability is molded that are overlooked by
the logic that implies small environmental effects. We illustrate our argument with a basketball analogy.
How can genes and environment both be
powerful in shaping ability? Consider a
young man with a small genetic predisposition toward greater height and faster reflexes.
When he is young, he is likely to be slightly
better than his playmates at basketball. His
reflexes will make him generally better at
sports, and his height will be a particular advantage when it comes to passing, catching,
and rebounding. These advantages by themselves confer only a small edge, but they may
be enough to make the game more rewarding
for him than for the average person and get
him to play more than his friends and to improve his play more over time. After a while,
he will be considerably better than the average player his age, making it likely that he
will be picked first for teams and perhaps receive more attention from gym teachers.
Eventually, he joins a school team where he
gets exhaustive practice and professional
coaching. His basketball ability is now far su62
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perior to that of his old playmates. Through a
series of feedback loops, his initial minor
physical advantage has been multiplied into a
huge overall advantage. In contrast, a child
who started life with a predisposition to be
pudgy, slow, and small would be very unlikely
to enjoy playing basketball, get much practice, or receive coaching. He would therefore
be unlikely to improve his skills. Assuming
children with a range of experience between
these two extremes, scientists would find that
a large fraction of the variance of basketball
playing ability would be explained by differences in genetic endowment—that basketball
ability was highly heritable. And they would
be right to do so. But that most certainly
would not mean that short kids without lightning reflexes could not improve their basketball skills enormously with practice and
coaching.
The basketball analogy so far illustrates two
of the considerations that Flynn and I believe
are important for understanding the implications of behavioral genetic studies of cognitive ability. First, genes tend to get matched
to complimentary environments. When that
happens, some of the power of environment
is attributed to genes. Only effects of environment shared by all children in the same
family and effects of environment uncorrelated with genes get counted as environmental. Second, the effect of genetic differences
gets multiplied by positive feedback loops.
Small initial differences are multiplied by
processes where people’s initially varying
abilities are matched to complimentary environments that cause their abilities to diverge
further.
In theory this same multiplier process could
be driven by small environmental differences. But to drive the multiplier to its maximum, the environmental advantage would
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have to be as constant over time as the genetic difference, because in the absence of
the initial advantage there will be a tendency
for the whole process to unwind. For example, suppose that midway through high
school the basketball enthusiast injures a leg,
which makes him less steady and offsets his
initial advantage in height and reflexes. Because of all his practice and learning, he will
still be a superior player. But his small decrement in performance could mean discouragement, more bench time, or not making
the cut for the varsity team. This could lead
to a further deterioration of his skills and further discouragement, until he gives up playing on the team entirely. Although each individual’s experience will differ, the theory that
Flynn and I lay out would have people with
average physical potential reverting to average ability over time, on average.
The transitory nature of most environmental
effects not driven by genetic differences
helps explain why environmental differences
do not typically drive large multipliers and
produce the same large effects as genetic differences. That same transience helps explain
why environment can be potent but still
cause a relatively small share of the variance
of cognitive ability in adults.29

Social Multipliers and
the Effect of Averaging
If most external environmental influences are
transitory and transitory environmental effects are unable to drive multipliers, what explains the large gains in cognitive ability over
the past century? That question has two answers. One is the social multiplier process.
The other is that many random transient environmental effects that lean in one direction
when averaged together can substitute for a
single persistent environmental cause. This is
the third point missed by the argument that

claims that high heritability implies small environmental effects.
Another basketball analogy will help explain
social multipliers. During the 1950s television entered many U.S. homes. Professional
basketball, with its small arena, could not
reach as wide an audience as baseball, but
basketball translated much better to the
small screen. Thus public interest in basketball began to grow. The increased interest
made it easier for enthusiasts to find others
to play with, thus increasing the opportunities to improve skills. As skills improved,
standards of play rose, with players learning
moves and skills from each other. As more
people played and watched the game, interest increased still further. More resources
were devoted to coaching basketball and developing basketball programs, providing yet
more opportunities for players to improve
their skills. In the end, the small impetus provided by the introduction of television had a
huge impact on basketball skills.
A similar process may well be at work for cognitive ability. An outpouring of studies in recent years suggests that social effects have an
important influence on school performance.30
One study of an experimental reduction in
school class size resulting in major achievement score gains suggests that a very large
fraction of the gains came through the children’s extended association with their peers,
who shared the experience of small class
sizes.31 In this case an arguably minor intervention had large and long-lasting effects
largely owing to a social multiplier effect.
But improvements in cognitive ability could
have many triggers, rather than a single one.
Many such triggers over the past half-century
averaged together could be acting to raise
cognitive ability. Increasing cognitive deV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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mands from more professional, technical,
and managerial jobs; increased leisure time;
changing cognitive demands of personal interactions; or changing attitudes toward intellectual activity could all be playing a role.
And small initial changes along any of these
dimensions would be magnified by individual
and social multipliers.

Genes and Environment
and the Black-White Gap
The black-white gap in measured cognitive
ability may come about in a similar way, but it
could have even more triggers. Segregation
and discrimination have caused many aspects
of blacks’ environment to be inferior to that
of whites. Averaged together, the total impact
can be large, even if each individual effect is
small. Suppose, for example, that environment relevant to the formation of cognitive
ability consists of 100 factors, each with an
equal effect. If for each of these 100 factors
the average black were worse off than 65 percent of whites, he would be worse off than 90
percent of whites when the effects of all the
environmental factors were considered together. (The disparity is the necessary result
of accumulating a large number of effects
when two groups have slightly different
means for all the effects.)32 Taking the total
effect of environment in this way, considering
the underestimate of the total effect of environment because some of its power is attributed to genes, and considering individual and
social multipliers, a purely environmental explanation for black-white differences becomes plausible despite high estimates for
the heritability of cognitive ability.
Moreover, our model also has explanations
for the correlation of the heritability of scores
on different tests with the size of the blackwhite gap on those tests and the anomalous
correlation of the size of gains in cognitive
64
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ability over time on different tests with the
heritability of those test scores. Those cognitive abilities for which multiplier processes
are most important will be the ones that show
the largest heritability, because of the environmental augmentation of the genetic differences. But they will also be the ones on
which a persistent change in environment
will have the biggest influence. Thus we
might expect that persistent environmental
differences between blacks and whites, as
well as between generations, could cause a
positive correlation between test score heritabilities and test differences.33 Rushton and
Jensen’s indirect evidence of a genetic role in
black-white differences is, therefore, not
probative.

Implications and Conclusions
The indirect evidence on the role of genes in
explaining the black-white gap does not tell
us how much of the gap genes explain and
may be of no value at all in deciding whether
genes do play a role. Because the direct evidence on ancestry, adoption, and crossfostering is most consistent with little or no
role for genes, it is unlikely that the blackwhite gap has a large genetic component.
But what if it does? What would be the implications for the school readiness of children?
Much of the variance in human behavior, including cognitive ability and achievement
test scores, can be traced to differences in individuals’ genetic endowments. But as indisputable as is the role of genes in shaping differences in outcomes within races, so is the
role of environment. Studies of young children show that environmental differences explain more variation than do genetic differences. And even studies showing an
important role for genes in no way rule out
the possibility of improving the school performance of disadvantaged children through

Genetic Differences and School Readiness

interventions aimed at enhancing their
school readiness. Interventions should stand
or fall on their own costs and benefits and not
be prejudged on the basis of genetic
pessimism.
In fact, studies of the role of genes and environment in determining school readiness
offer some useful lessons in designing and
evaluating interventions. These studies show
that normally occurring differences in preschool resources or parenting practices in
working- and middle-class families have only
limited effects on school readiness once the
correlation due to parents’ and children’s
genes is taken out of play.34 Thus small interventions that make only modest changes in
the allocation of resources or the nature of
parenting practices will have limited to modest effects at best. Effects will likely be somewhat larger if interventions target very disadvantaged families, probably because the
room for improvement is greater.35
Achieving permanent effects on cognitive
ability is harder than achieving large effects.
Most environmental effects on cognitive ability seem to be like the effect of exercise on
physical conditioning: profound but shortlived. But even short-lived improvements in
cognitive ability can be valuable if they mediate longer-term changes in achievement—for
example, if improved cognitive ability for
some period of time allows students to learn
to read more quickly, putting them on a permanently higher achievement path. And evidence suggests that programs aimed at improving cognitive ability do have long-term
effects on achievement even if they have no
significant long-term effects on cognitive
ability. However, if interventions make even

small permanent changes in behavior that
support improved cognitive ability, they can
set off multiplier processes, with improved
ability leading to better environments and
still further improvements in ability. If we
knew what aspects of preschool programs
help elevate cognitive ability, and if we could
get children to continue to seek out such
stimulation after they leave preschool programs, their increased ability could lead them
to associate with more able peers, to have the
confidence to take on more demanding academic challenges, and to get the further advantage of yet more positive stimulation from
these activities. This, in turn, could further
develop their cognitive ability. Long-lived effects are more likely to be large effects.
Effects are particularly likely to be large if an
intervention saturates a social group and allows the individual multiplier effects to be reinforced by social multipliers or feedback effects. If students find themselves among
others with greater ability, individual interactions and group activities are more likely to
give rise to further improvements in cognitive ability. In this same vein, evaluations that
do not take into account the social effects of
the intervention on children who did not directly take part may be missing an important
aspect of the effects of an intervention.
Although much of normal environmentally
induced variance in cognitive ability seems to
be transient, if interventions could induce
even small long-lasting changes in behavior,
they might produce very large effects
through the multiplier process. Taking advantage of such processes may make it possible to overcome the black-white gap and put
black and white children on an even footing.
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Endnotes
1. The review necessarily highlights only the most important studies; a complete review of all the arguments
on both sides of this debate would require hundreds of pages and be beyond the scope of this article.
2. Heritability is estimated by examining the similarity of people with different degrees of genetic similarity
raised in similar sorts of environments, and there is some reason to believe that most estimates are somewhat overstated by existing methods. Robert Plomin and others, Behavioral Genetics, 4th ed. (New York:
Worth Publishers, 2001), in chapter 5 and the appendix, provide a thorough discussion of the methods used
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Neuroscience Perspectives on
Disparities in School Readiness
and Cognitive Achievement
Kimberly G. Noble, Nim Tottenham, and B. J. Casey
Summary
This article allows readers to look at racial and ethnic disparities in school readiness from a
neuroscience perspective. Although researchers have traditionally measured gaps in school
readiness using broad achievement tests, they can now assess readiness in terms of more specific brain-based cognitive functions. Three neurocognitive systems—cognitive control, learning and memory, and reading—are essential for success in school. Thanks to recent advances in
brain imaging, it is now possible to examine these three systems, each located in specific areas
of the brain, by observing them in action as children engage in particular tasks.
Socioeconomic status—already linked with how well children do on skills tests generally—is
particularly closely linked with how well they perform on tasks involving these crucial neurocognitive systems. Moreover, children’s life experiences can influence their neurocognitive
development and lead to functional and anatomical changes in their brains. Noting that chronic
stress or abuse in childhood can impair development of the brain region involved in learning
and memory, the authors show how the extreme stress of being placed in an orphanage leads to
abnormal brain development and decreased cognitive functioning.
More optimistically, the authors explain that children’s brains remain plastic and capable of
growth and development. Targeted educational interventions thus have the promise of improving both brain function and behavior. Several such interventions, for example, both raise children’s scores in tests of reading and increase activity in the brain regions most closely linked
with reading. The brain regions most crucial for school readiness may prove quite responsive to
effective therapeutic interventions—even making it possible to tailor particular interventions
for individual children. The authors look ahead to the day when effective educational interventions can begin to close racial and socioeconomic gaps in readiness and achievement.
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R

acial disparities in school readiness among America’s preschoolers are strong and persistent. As elaborated elsewhere in
this volume, many aspects of
childhood experience, including health, parenting, stress, violence, and access to resources, contribute to these disparities. Many
of these same experiences, including chronic
stress and cognitive stimulation, also affect
brain development in both animals and humans, suggesting a possible pathway between
experience and ability.
To show how differences in brain development may ultimately link experience and academic achievement, we focus in this article on
three core neurocognitive systems that are
crucial for school readiness. Typical measures
of school readiness such as achievement tests
or even IQ tests are quite imprecise from the
perspective of brain science.1 These tests assess a diverse set of mental processes, involving many neural systems, without telling
much about the specific systems of the child’s
mind and brain that are most involved in
school readiness. Recent work in the field of
cognitive neuroscience, however, has made it
possible to assess the specific neurocognitive
systems or brain regions involved in particular
cognitive skills. Using new neuroimaging
methods, researchers can design cognitive
tests that assess a single system, enabling
them to understand more precisely the cognitive processes and underlying brain regions
whose development contributes to differences
in achievement. Ultimately, specific neurocognitive systems might be differentially
targeted by early educational interventions.
We begin by introducing the three neurocognitive systems, including the cognitive processes involved, the types of tests used for assessment, and the brain regions implicated.
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We touch on the limited research into racial
differences across these systems and discuss
some links between socioeconomic background and neurocognitive performance. We
then discuss research findings about how experience can influence development of these
systems. We conclude by drawing implications for educational interventions on early
brain and cognitive development in these
systems.

Three Core Neurocognitive
Systems
To illustrate how brain development can inform notions of readiness and achievement,
we briefly describe three key neurocognitive
systems involved in cognitive skills necessary
for school success. Cognitive control, the
ability to override inappropriate thoughts and
behaviors, is associated with the prefrontal
cortex, located in the front of the brain.
Learning and memory involve the hippocampus, buried deep within the brain’s temporal
lobe. And reading (and its precursors in preliterate children) is associated with the temporo-parietal and temporo-occipital cortex,
located on the left surface of the brain. Each
of these brain regions changes and matures
throughout childhood, and researchers are
currently trying to understand how children’s
experiences influence such brain development. Scientists hope that this research will
lead to insights that are promising for the design of specific educational interventions.

Cognitive Control
Cognitive processes attributed to the prefrontal cortex include the ability to allocate
attention, to hold something “online” in
memory, and to withhold an inappropriate
response.2 Such processes, collectively
known as cognitive control, are important developmentally, as they underlie cognitive and
social skills essential to academic success,
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such as the ability to ignore distracting events
inside and outside the classroom. In the laboratory, researchers can design behavioral
tasks to assess a child’s ability to inhibit an inappropriate response. For example, a widely
used paradigm known as the Go–No Go task
presents a child with many “go” stimuli that
require a rote button-press response, along
with an occasional “no go” stimulus that requires the child to withhold a response.3
Now, thanks largely to developments in imaging methods, like magnetic resonance imaging
(MRI), researchers can study cognitive skills
in the developing human brain. More than a
decade ago, Kenneth Kwong, Seji Ogawa, and
others showed that magnetic resonance is sensitive to blood oxygenation changes in the
brain that may reflect changes in blood flow
and neuronal activity.4 The discovery that
MRI can assess activity in the human brain
without the need for radioactive tracers required by other forms of brain imaging
opened a new era in the study of human brain
development and behavior. Since then, numerous functional magnetic resonance imaging (fMRI) studies have examined children
engaged in cognitive control tasks and have
found a characteristic age-related pattern in
the development of neural activity in the prefrontal cortex.5 In young children, cognitive
control tasks are associated with diffuse patterns of prefrontal cortex activity, whereas by
adolescence the pattern of activity is both
more focal and more intense. In adulthood,
activity remains focal, but somewhat less intense. Because increasing age is also linked
with accuracy in performing a task, with experience, and with learning, one possible interpretation of these findings is that the age-related decrease in brain activity could reflect
reduced recruitment of brain tissue as the task
becomes easier. But studies that have
matched children and adults on accuracy on

the Go–No Go task show that prefrontal activity differences represent maturational change,
not difference in ability.6

Memory and Learning
The development of memory and learning is
also clearly important to academic success.
One aspect of learning is the ability to form
new associations among events. In laboratory
tasks that test the learning of new memories,
children typically see or hear lists of words,
stories, or scenes and then try to recollect the
presented stimuli.7 For very young children,

Now, thanks largely to
developments in imaging
methods, like magnetic
resonance imaging (MRI),
researchers can study
cognitive skills in the
developing human brain.
for whom a nonverbal memory assessment is
preferable, researchers first familiarize the
child with a stimulus and then present him or
her with test trials pairing the familiar stimulus with a new one. Infants’ known preference for novelty allows researchers to infer
that an infant who spends a longer time looking at the new stimulus recognizes the familiar one.8
The ability to learn and remember is supported in part by the hippocampus, located
deep inside the brain’s temporal lobe.9 A
child’s hippocampus increases in size with
age, with a particularly sharp increase before
the age of two.10 During the course of those
two years, a child’s ability to learn and reV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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member associations matures in terms of both
how much information is remembered and
how long it is retained.11 Although research
into the link between a child’s memory and
the functional neuroanatomical development
of the hippocampus is still in its early stages, a
recent imaging study showed that in both
children and adults, the speed of learning a
new association was correlated with hippocampal activity.12 Interestingly, as with cognitive control and the prefrontal cortex, the
activity associated with forming and remembering new associations was more diffuse and
less focal in children than it was in adults.

rior temporal gyrus, is involved in phonological processing in normally reading adults and
children.16 Later childhood brings anatomical maturation of this region as measured by
size, symmetry, and connectivity.17 The second region, the fusiform gyrus, located along
the bottom-left side of the brain, has been associated with the ability of skilled readers to
perceive automatically a written word. Activity in the fusiform gyrus is positively correlated with both reading ability and age.18 The
two regions are functionally linked in that the
development of the fusiform gyrus is thought
to be influenced by phonological processing
in the preliterate child.19

Language and Reading
Both cognitive control and memory and
learning are general cognitive abilities that a
child brings to the academic environment. A
more specific cognitive ability—one that is
key to understanding the gap in school readiness—is reading, along with the precursor
language skills that are critical for the development of reading. Ample evidence has
shown that phonological awareness, or an understanding of the sounds of language, is crucial for reading.13 Not only do preliterate
children with better phonological awareness
learn to read more quickly than children with
less such awareness, but kindergarten phonological awareness predicts teenage reading
ability better than kindergarten reading skill
does.14 Phonological awareness is measured
behaviorally by tasks such as rhyming, blending sounds, and word-sound games that assess the ability to manipulate syllables or
smaller units of speech known as phonemes.
A large swath of cortex known as the perisylvian region stretches along the left side of the
brain and underlies most language functioning. Within this larger area, two regions are
primarily responsible for the normal development of reading.15 The first region, the supe74
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This sketch of these three neurocognitive systems illustrates how researchers have begun
to understand the developmental course of
several cognitive processes and their neural
underpinnings. The challenge is to understand how an individual child’s experiences,
many of which may vary according to racial,
ethnic, or socioeconomic background, may
affect the developing brain. Focusing on
these specific neurocognitive systems, rather
than on the multiple systems measured by
achievement tests, may make it possible both
to understand the link between experience
and brain development and to address the
racial gap in school readiness by directly targeting the specific systems with interventions.

Racial and Socioeconomic
Disparities in Neurocognitive
Performance
Few researchers as yet have examined racial
disparities in academic achievement in terms
of specific neurocognitive systems. In fact,
few studies of cognitive development explicitly examine race at all. One notable recent
exception, a study of cognitive control, investigated a child’s ability to suppress an inappropriate response as measured in a labora-
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tory task.20 The study found that children
from higher socioeconomic backgrounds
generally performed better on the test. It also
found, after controlling for socioeconomic
status, that African American and Hispanic
children resisted the interference of competing demands better than white children did.
Although this study needs to be replicated to
confirm its findings, a preliminary interpretation might be that racial disparities in
achievement, or at least in cognitive control,
are in fact mediated by socioeconomic differences (and with associated differences in access to resources).
The suggestion that socioeconomic differences underlie racial differences in academic
performance is supported by the fact that minorities are at much greater risk for growing
up in poverty.21 As detailed elsewhere in this
volume, children from impoverished backgrounds are at heightened risk for poor academic readiness and achievement because of
differences in their physical health, the quality of the cognitive and emotional stimulation
they receive at home, their parenting, and
their early childhood education.22 Thus, although work on racial differences in cognitive development is limited as yet, researchers are beginning to examine the link
between socioeconomic status (SES) and
neurocognitive achievement.
So far this research has documented a strong
and persistent connection between socioeconomic status—most commonly measured
using education, occupation, and income—
and childhood cognitive ability and achievement as measured by IQ, achievement test
scores, and functional literacy.23 In one study,
for example, socioeconomic status accounted
for some 20 percent of the variation in childhood IQ.24 Another found that disparities in
achievement due to socioeconomic status in-

crease with age: a child’s cognitive ability at
age ten is more closely linked to his socioeconomic status at age two than to his cognitive
ability at age two.25 But despite extensive
work on the connection between socioeconomic status and cognitive performance as
measured by standardized testing, researchers are only beginning to focus on the
specific brain functions that link childhood
experience and cognitive performance.
To address this gap in research, we recently
examined the neurocognitive functioning of
African American kindergartners from different socioeconomic backgrounds, using tasks

The suggestion that
socioeconomic differences
underlie racial differences in
academic performance is
supported by the fact that
minorities are at much
greater risk for growing up
in poverty.
from the cognitive neuroscience literature to
explore how childhood SES helps account for
the normal variance in performance across
different neurocognitive systems.26 We recruited thirty middle-SES children and thirty
low-SES children from public kindergarten
classes in Philadelphia to participate in a battery of behavioral tasks, each specific to a
particular neurocognitive system. The tasks
were designed to assess the language, cognitive control, and memory systems, along with
several others. The systems we selected were
relatively independent of one another, had
correspondingly distinct locations in the
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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brain, and had substantial roles in cognition
and school performance. We found that socioeconomic status was generally correlated
with the children’s performance on the battery of tasks as a whole, thus replicating the
well-documented socioeconomic gap in
global measures of cognitive performance.
But we also found that socioeconomic status
was disproportionately correlated with performance in certain systems. Specifically,
children’s performance in tasks tapping the
left perisylvian (language) system and the

Socioeconomic status
accounted for a good
portion of the variance in
performance in different
aspects of cognitive control
and in tasks involving
several other systems,
including learning and
memory.
prefrontal (cognitive control) system varied
widely according to their socioeconomic status, while their performance in tasks involving other systems showed either no differences or nonsignificant trends. The effects on
the language and cognitive control systems
were quite large. For the left perisylvian (language) system, the mean score of the group
of middle-class children was 1.1 standard deviations higher than the mean score of the
poorer children; for the prefrontal (cognitive
control) system, the difference was 0.68 standard deviation.
When we replicated our preliminary study in
a larger sample of 150 multiracial children,
76

THE FUTURE OF CHILDREN

we largely confirmed our original findings.27
Socioeconomic status accounted for the most
variance in performance in the language system. It also accounted for a good portion of
the variance in performance in different aspects of cognitive control and in tasks involving several other systems, including learning
and memory.
These two studies are the first ever to compare directly the extent to which socioeconomic factors account for the variance in
children’s performance on tasks involving different neurocognitive systems. Both found
that the effect of socioeconomic status was
not uniform, that it differs from system to
system. In some systems, the effect was negligible. Effects were greatest on variations in
language skills, but socioeconomic status also
accounts for some of the variation in other
systems, including cognitive control and possibly learning and memory, among others.
Because of the exceptional importance of
reading skill for academic and life achievement, we were particularly interested in examining how socioeconomic status affects
that particular aspect of language development. Correlations between socioeconomic
background and word reading ability are typically fairly strong (they fall within the range
of 0.3 to 0.7, with 1 being a perfect correlation).28 Often, researchers attribute this close
relationship to the link between socioeconomic status and reading-related experiences, such as the home literacy environment, degree of early print exposure, and
quality of early schooling.29 But, as noted, a
largely separate line of research has provided
abundant evidence that phonological awareness is causally related to reading development.30 Despite independent work showing
that socioeconomic background and phonological awareness are each associated with
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reading achievement, surprisingly few studies
have explored how socioeconomic status relates to phonemic awareness in predicting individual differences in reading ability.31
We investigated this question and found that
on several different types of reading tasks, socioeconomic status and phonological awareness each accounted for unique variance in
skill.32 Furthermore, in certain cases, we
found that SES actually seemed to modulate
the relationship between phonological awareness and reading. That is, at the highest levels
of phonological awareness, children were on
average reading well regardless of socioeconomic background. In contrast, at lower levels of phonological skill, a disparity emerged
such that higher-SES children continued to
read relatively well, whereas lower-SES children began to struggle.
Together, these findings imply that the relationship between socioeconomic background
and reading does not simply reflect differences in the development of phonological
awareness skills. In contrast, multiple factors
play complex roles in the development of
reading and in predicting whether a child will
acquire this crucial skill easily or with difficulty. Put simply, disparate causes may lead
to the same cognitive difficulties. Two different children may have similar problems in
learning to read, but one may have inherently
poor phonological awareness skills, while the
other may be growing up in an environment
with scant access to literacy materials and instruction. Is it possible then, that a child who
struggles with reading in the context of a lowliteracy environment might have difficulties
that are fundamentally different from those
of a child who struggles despite access to a
higher-literacy environment? Might these
two children respond differently to different
types of intervention?

This brings us to a key application for neuroimaging. If similar low levels of performance in a skill such as reading may have different causes, then imaging the brain may
help to tease such effects apart, extending
our knowledge beyond the limits of behavioral data. It is now possible to examine
whether similar behavioral profiles resulting
from different causes could be rooted in different effects on brain development. It may
be differences in brain development, rather
than differences in behavioral performance,
that ultimately predict an individual child’s
response to intervention. In the next section,
we examine how differences in experience
influence the development of neurocognitive
systems crucial for academic success.

Experience and Brain
Development
Thus far, we have focused on the developmental course of several core cognitive
processes and their neural underpinnings, as
well as on how cognitive achievement is associated with socioeconomic background and
perhaps race. The next challenge is to understand how a child’s experiences—many of
which may reflect his or her socioeconomic,
racial, or ethnic background—may affect the
developing brain. Understanding how experience influences behavioral and brain development may make it possible to design educational curriculums to target the specific
brain regions that underlie cognitive skills
important for academic success.
Experience shapes brain development at
many levels of organization, from molecules
to larger brain systems.33 Variations in such
types of experience as cognitive stimulation
and early life stress lead to functional and
anatomical changes throughout the brain in
both animals and people. Scientists can, for
example, cause broad neural changes in aniV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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mals by manipulating the laboratory environment, enriching or depriving the animals’ experience in various ways.34 In humans, stress
has garnered much attention as one particular experience that may affect cognitive and
academic achievement. Stressful life conditions have been associated with low socioeconomic status, and differences in emotional
support in the home account for a significant
portion of the variance in children’s verbal,
reading, and math skills, even when maternal
education, family structure, prenatal care, infant health, nutrition, and mother’s age are
taken into account.35 Such cognitive differences may be caused in part by biological responses to stress.
Children raised in chronically stressful or
abusive situations demonstrate increased or
irregular production of stress hormone.36 In
animals, such abnormal levels of stress hormone lead to adverse brain development,
particularly in the hippocampus.37 Reduced
hippocampal volume has also been found in
human adults in a variety of stress-related
conditions, including post-traumatic stress
disorder and major depression.38 Given the
critical role of the hippocampus in learning
and memory, it is not surprising that changes
in hippocampal activity caused by prolonged
exposure to elevated stress hormone may
lead to deficits in learning.39
Developmental studies of maltreated children find generalized intellectual and academic impairments, as measured by IQ or
achievement tests.40 Studies applying more
specific neurocognitive methods suggest that
these children also show deficits in cognitive
control.41 MRI studies of children suffering
from post-traumatic stress disorder caused by
maltreatment have found not only that their
brains are smaller overall than those of children who have not been maltreated, but also
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that their frontal lobe structure is abnormal.42 These studies, however, cannot draw
causal relationships between maltreatment
and brain changes.
To sort out these findings, we have begun to
examine how one extreme form of chronic
childhood stress—being placed in an orphanage—affects a child’s developing brain. Researchers have recognized for some time that
both a child’s age at placement and the duration of the placement affect the child’s development.43 We have recruited and collected
preliminary data on fourteen children between the ages of five and eleven who spent
time in an orphanage. The children were
adopted between the ages of six months and
five years, except for one boy, who was
adopted at age eight. They were placed in the
orphanage between birth and age two, with
the exception of the same boy, who was
placed at age five.
Of the fourteen children, seven have at least
one clinical psychiatric diagnosis. Strikingly,
the older the children were at adoption, the
more likely they are to have symptoms, and
ultimately a diagnosis. The healthiest children were placed in the orphanage young
and adopted young, and they spent relatively
less time in the orphanage overall.
Most of the children’s general cognitive ability scores fell within the average range, but
their estimated full-scale IQ scores were negatively correlated with time spent in the orphanage (see figure 1). The children who
lived there a shorter time tended to have
higher IQ scores.
To assess cognitive control in these children,
we used the Go–No Go test.44 The performance of the adopted children on the test differed from that of twelve age-matched con-
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Figure 1. Time Spent in Orphanage
and IQ

Figure 2. Cognitive Control and Age
at Adoption
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trols in overall accuracy. Performance was
negatively correlated with age of adoption:
children adopted at a younger age tended to
score higher on the test (see figure 2). Thus
stress associated with institutionalization appears to be linked with decreased cognitive
ability as measured both by general intelligence tests and by specific measures of cognitive control. These findings are in line with
those noted earlier, that traumatized children
show abnormal maturation of prefrontal
function.
How do these cognitive changes relate to
brain changes? We examined the effects of institutionalization on brain development using
magnetic resonance imaging on a subset of
eight of these children. As seen in figure 3,
MRIs of those children showed an association
between total brain volume and estimated IQ,
a trend that has been repeatedly demonstrated elsewhere.45 The MRIs also showed a
moderate association between the length of
time a child spent in an orphanage and the
child’s prefrontal volume (after overall brain
volume had been taken into account).
Because the hippocampus is implicated in
memory and learning and because it is vul-
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nerable to stress, we tested for a link between
its volume and the length of time a child lived
in the orphanage. As figure 4 shows, the volume decreased as a function of time spent in
the institution. (We controlled for current
age and overall brain volume.) These results,
too, are in line with those noted in adults
with post-traumatic stress disorder. Not surprisingly, we found that previously institutionalized children perform poorly on learning and memory tasks. Preliminary findings
from our laboratory showed that these children were significantly slower than the control group to learn new stimulus-response associations and override old ones, an ability
that correlates with hippocampal activity.46
Hippocampal volume was also correlated
with time spent with the adopted family: the
longer a child lived with a stable family, the
greater his or her hippocampal volume. This
finding suggests a powerful effect of the positive experience of adoption from orphanage
to home.
Although most research on stress and humans has focused on extreme—and rare—
cases such as institutionalization, milder daily
elevations in stress may have long-term effects as well. In children of low socioecoV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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Figure 3. Brain Volume and IQ

Figure 4. Hippocampal Volume and Time
Spent in Orphanage
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nomic status, for example, Sonia Lupien and
her colleagues found increased levels of salivary cortisol, which were linked with depression in their mother.47 This research is potentially quite relevant to understanding the
biological and neural underpinnings of the
achievement gap between children of different socioeconomic backgrounds.
As is evident from the effect of adoption in
our study of children placed in an orphanage,
experience need not be negative to shape a
developing brain. On the contrary, positive
differences in experience can quite powerfully lead to functional reorganization of the
brain. One often-cited example is learning a
second language. As has long been recognized, the older a person is when exposed to a
second language, the less likely he or she is to
be able to develop true, accent-free fluency.
Recent neuroimaging studies have begun to
elucidate the neurobiological basis for this experience.48 Typically, the studies present children with written or spoken words in both
their first and their second languages and examine differences in brain activity in response. In bilingual children who learn a second language before they turn seven, brain
activity in response to the two languages is
similar and takes place in overlapping regions
of the left side of the brain. But in children
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who learn a second language later, brain activity in response to the two languages occurs
in nonoverlapping regions. In particular, the
first language typically elicits the usual leftsided pattern of activity, whereas the second
often causes a more variable pattern that is
more likely to be localized to the right side.
Although the brain retains plasticity for learning a second language, the specific pattern of
plasticity appears to depend on the age when
that language is learned, which may also reflect ultimate fluency.
Finally, discussions of experience-related
plasticity in cognitive ability and brain development often evoke the issue of genetics.
What is the role of genes in the development
of cognitive abilities? Researchers have long
agreed that both genes and experience influence cognitive outcomes. For instance, twin
studies have shown that even when genetic
effects are taken into account, violence in the
home is linked with lower IQ.49 Conversely,
both genes and environment affect cognitive
resilience to the effects of low socioeconomic
status.50 Adoption studies have also shown
that the socioeconomic backgrounds of both
biological and adoptive parents are independent predictors of adopted children’s IQ,
reflecting genetic and experiential influences
on the child, respectively.51
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But the nature-nurture question is more nuanced than merely being a matter of where
the balance of influence lies. Researchers
now recognize that genes and experience are
not truly independent predictors, but that in
many cases nature is in part moderated by
nurture. Animal research, for example, has
shown that naturally occurring variations in
maternal care can alter the expression of
genes that regulate the response to stress and
that early social attachment relationships can
modify the heritability of aggressive behavior.52 Human research has drawn similar conclusions. Of particular relevance to understanding the gap in school readiness is a
recent study showing that among families of
lower socioeconomic status, variation in IQ is
far more environmental than genetic in origin, whereas the converse holds in families of
higher socioeconomic status.53 That is, an impoverished child’s background and experiences can so heavily influence his or her degree of achievement that his genetic makeup
is nearly irrelevant in predicting his academic
success. Optimistically, such a powerful role
for experience suggests that intervention may
be particularly successful among disadvantaged children.

digms can lead to improved learning and
problem solving that is directly related to hippocampal plasticity, it is not yet clear whether
similar effects could be observed in children.54

In this final section, we look ahead to the role
that brain plasticity may play in developing
and testing cognitive interventions in the
three neurocognitive systems on which we
have focused: memory and learning, cognitive control, and reading. It is premature to
recommend specific interventions on the
basis of brain evidence, but preliminary research in this nascent field is promising.

Cognitive control has received somewhat
more attention. Several studies have shown
not only that young children with attention
deficit hyperactivity disorder (ADHD) can
benefit from repeated training on laboratory
tasks known to involve prefrontal function,
but also that training on such tasks can improve performance on untrained tasks involving similar regions.55 These studies did not
directly measure brain function, relying instead on tasks already shown to engage prefrontal regions. Recently, however, M. R.
Rueda and colleagues showed that four-yearolds who attended seven sessions of attention
training showed significant improvement on
abstract reasoning skills relative to children
who received a control intervention of watching videos. Furthermore, during a cognitive
control task administered after their training
was complete, the children showed brain activity that was more adult-like than that of the
control group.56 These preliminary results
suggest the possibility of designing broader
educational interventions that specifically
target cognitive control, which a recent study
found to be the single best predictor of resilience among high-risk children, even controlling for age, gender, negative life events,
chronic strain, abuse, nonverbal IQ, selfesteem, parental monitoring, and emotional
support.57 Of course, the feasibility of any intervention program must be assessed outside
the laboratory before being implemented on
a larger scale.

Researchers in brain plasticity have as yet
done little work on memory training in humans. Although animal research has repeatedly shown that training on memory para-

Reading has attracted by far the most attention from those scientists investigating intervention-related brain plasticity.58 Many studies have provided behavioral evidence that

Brain-Targeted Interventions
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children with mild to severe reading impairments can benefit from interventions that explicitly support phonological awareness and
provide training in the alphabetic decoding
skills necessary to convert print to sound.59
Recent examinations of the neural effects of
such behavioral studies provide a better understanding of how such programs improve
skills, with the ultimate goal of targeting intervention to individual children’s needs. Several investigators have used neuroimaging
techniques to follow brain changes in children over the course of an intervention. One
investigation found decreased brain activity
in the left superior temporal gyrus region in
eight children with reading difficulties, as
compared with nonimpaired children.60 Following a two-month intervention involving
eighty hours of phonological processing work
with one of two commercial packages
(Phono-Graphics and Lindamood Phoneme
Sequencing), the reading-impaired children’s
mean standardized reading scores improved
from the 5th percentile to the 50th percentile. The children also showed increases
in left superior temporal gyrus activity (as
well as a decrease in right-sided activity). The
eight nonimpaired children who did not participate in the intervention demonstrated stable brain responses over the same time span.
Importantly, the study included no readingimpaired control group, making it impossible
to tell whether changes were specific to the
intervention or simply the result of generic
tutoring or even schooling effects. Another
interpretive difficulty was that before the intervention, the reading-impaired children
showed very low accuracy in performing the
task measured by the brain scanner. The
changes in brain activity following the intervention, therefore, could have been due not
to a change in brain function per se but
rather to the children’s engagement in a task
to which they had previously not attended.
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Similarly, Elise Temple and colleagues measured changes in functional activity in a group
of reading-impaired children in whom preintervention functional magnetic resonance
imaging indicated reduced activity in readingrelated regions relative to children in a control group.61 After the children in the experimental group participated in a six-week,
forty-five-hour intervention, including a commercial computer-based training program
(Fast ForWord Language) and a special
school curriculum for children with dyslexia,
their reading improved significantly. Changes
in their post-test functional MRI results were
widespread, extending to fourteen brain regions, some of which also changed in the nonimpaired group. Most of the regions undergoing change are thought to be typically
involved in reading; several are not. The size
of changes in regions associated with reading
was correlated with improvements in oral language, but not with reading improvements.
Again, this study is difficult to interpret because it lacked a reading-impaired control
group randomized to a different intervention.
To make interpretation even more complicated, in a separate randomized controlled
study, more than 200 children in an urban
school district received Fast ForWord but
made no gains in reading compared with a
control group of reading-impaired children
who did not receive the program.62 This finding underscores the need for a readingimpaired control group in imaging studies and
suggests that the strict adherence to an intervention required in the laboratory setting may
be unrealistic in the classroom.
Finally, a recent study followed a group of
children who received an experimental intervention consisting of fifty minutes a day of individual tutoring focused on phonological
awareness and the alphabetic principle and
contrasted it with a “community interven-
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tion” group that received normal schoolbased remedial reading instruction.63 The
children were tested before and after eight
months of intervention and were also compared with a control group of nonimpaired
readers. Following the intervention, children
in the experimental group had made significantly greater gains in reading fluency than
had those in the community intervention
group. They also showed brain activity during
reading that looked remarkably similar to
that of children in the nonimpaired control
group—and they maintained this more typical pattern of activity for at least one year.
The community intervention group showed
less activity in the typical reading-related
areas than did the other two groups.
Together, these three studies suggest that
brain regions involved with reading in typically developing readers may prove to be
quite malleable in response to effective therapeutic interventions. Brain activation patterns in these regions can change dramatically over the course of relatively short-lived
interventions. As noted, successful interpretation of study results requires the rigorous
use of control groups to examine both the behavioral efficacy and neural specificity of any
intervention effects. In addition, improvements must be followed over time to verify
that gains persist. Finally, interventions that
succeed in the laboratory must be tested in
real classroom environments before they can
be widely implemented. Although it would
be premature at this time to recommend a
specific program for use, we are becoming
more confident of the efficacy of combined
training in phonological awareness and the
alphabetic principle, as laboratory tests of
that particular combination often show both

improved reading skills and patterns of brain
activity that look more like those seen in typically developing readers.
But it is not enough for an intervention to improve reading skills on average. Ultimately,
the goal is to tailor particular interventions
for individual children. If, as we believe, similar low levels of reading performance—or
any other neurocognitive skill—may result
from different causes, then imaging the brain
may help to tease such effects apart, extending our knowledge beyond the limits of behavioral data. We now have the ability to examine whether similar behavioral profiles
associated with disparate risk factors might
be rooted in different effects on brain development. In fact, it may be differences in
brain development, rather than in behavioral
performance, that ultimately predict an individual child’s response to intervention.
Tantalizing preliminary evidence for this suggestion comes from a study showing that both
socioeconomic status and a particular neuroanatomical measure (left-right asymmetry
of the planum temporale in the temporal
lobe) independently predicted reading ability.64 The study suggests that researchers can
predict a child’s reading achievement levels
better by using a combination of information
about the brain and about social background
than by using either type of information
alone. By using both types of information,
they might one day be able to design interventions that meet an individual child’s needs
in ways that simple behavioral measures
alone cannot. Indeed, by thus honing the
tools of intervention, they may ultimately reduce the gap in achievement so often observed for underserved groups.
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Low Birth Weight and School Readiness
Nancy E. Reichman
Summary
In the United States black women have for decades been twice as likely as white women to give
birth to babies of low birth weight who are at elevated risk for developmental disabilities. Does
the black-white disparity in low birth weight contribute to the racial disparity in readiness?
The author summarizes the cognitive and behavioral problems that beset many low birth
weight children and notes that not only are the problems greatest for the smallest babies, but
black babies are two to three times as likely as whites to be very small. Nevertheless, the racial
disparities in low birth weight cannot explain much of the aggregate gap in readiness because
the most serious birth weight–related disabilities affect a very small share of children. The author estimates that low birth weight explains at most 3–4 percent of the racial gap in IQ scores.
The author applauds the post-1980 expansions of Medicaid for increasing rates of prenatal care
use among poor pregnant women but stresses that standard prenatal medical care cannot improve aggregate birth outcomes substantially. Smoking cessation and nutrition are two prenatal
interventions that show promise. Several early intervention programs have been shown to improve cognitive skills of low birth weight children. But even the most promising programs can
narrow the readiness gap only a little because their benefits are greatest for heavier low birth
weight children and because low birth weight explains only a small share of the gap.
The author stresses the importance of reducing rates of low birth weight generally and of extending to all children who need them the interventions that have improved cognitive outcomes among low birth weight children. But because black infants are more likely to be born at
the lowest birth weights, preventing low birth weight—when researchers learn how to—is
likely to be more effective than early intervention in narrowing birth weight–related racial gaps
in school readiness.
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I

n the United States, black women
have for decades been twice as likely
as white women to give birth to babies of low birth weight—those
weighing less than 2,500 grams, or
about 5.5 pounds. Not only is low birth
weight a leading cause of infant mortality, but
infants who survive are at elevated risk for
many long-term health conditions and developmental disabilities that can impair school
readiness. The black-white disparity in low
birth weight is so large and so persistent that
it raises the question of whether it contributes to racial disparities in children’s cognitive abilities and in readiness.
This article, which focuses on the effect of
low birth weight on the racial gap in test
scores, consists of six sections. The first provides a brief overview of low birth weight in
the United States—definition, trends, and associated rates of survival and child disability.
The second discusses disparities in low birth
weight by race, ethnicity, and nativity, as well
as survival rates by race. The third section, the
heart of the paper, examines the link between
low birth weight and school readiness. It reviews the cognitive and behavioral problems
that beset many low birth weight children,
noting that the problems are greatest for the
smallest babies and that black babies are
much more likely than white babies to be very
small. It also explores the effect of birth
weight on the black-white gap in readiness
and confirms earlier findings that the racial
disparity in birth weight explains only a few
percentage points of the aggregate gap. The
fourth section looks at the determinants of
low birth weight, focusing on those that vary
by race. The fifth considers past efforts to
tackle the problem of low birth weight
through prevention or through amelioration
of its adverse consequences. It highlights
early intervention programs that have been
92
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shown to improve cognitive outcomes among
low birth weight children and thus close at
least a small portion of the readiness gap. The
final section summarizes the article’s key findings, highlights important implications, and
offers recommendations.

Low Birth Weight in
the United States
Low birth weight is a widely used and much
studied marker of infant health.1 It is well
measured, reliably recorded, and readily
available from vital statistics files and many
other data sets. Birth weight is often categorized as very low (less than 1,500 grams, or
about 3.3 pounds), low (less than 2,500
grams), or normal (2,500 grams or more).
Further distinctions include extremely low
(less than 1,000 grams) and moderately low
(1,500–2,499 grams) birth weight. Births can
also be characterized by gestational age: very
preterm (less than 32 weeks), preterm (less
than 37 weeks), and term (37 weeks or
more). These terms and their definitions are
summarized in table 1, along with the corresponding rates of births in the United States
in 2000. Babies considered small for gestational age (SGA) or growth retarded are typically below the 10th percentile in sex-specific
birth weight for gestational age. All low birth
weight babies are preterm or growth retarded (they can be both), and virtually all
very low birth weight babies are preterm.

Trends
Babies born in the United States are more
likely to be low birth weight than those born
in almost every other developed country.2
Low birth weight is the second leading cause
of infant mortality in the United States after
birth defects, and surviving infants are at elevated risk for debilitating medical conditions
and learning disorders.3 Figure 1 shows rates
of low birth weight, very low birth weight,
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Table 1. Definitions of Low Birth Weight and Related Outcomes, United States
Definition

Term

Percent of live births, 2000

Normal birth weight

At least 2,500 grams

Low birth weight (LBW)

Less than 2,500 grams

92.4
7.6

Moderately low birth weight

1,500–2,499 grams

6.2

Very low birth weight (VLBW)

Less than 1,500 grams

1.4

Extremely low birth weight (ELBW)

Less than 1,000 grams

Preterm

Less than 37 weeks’ gestation

11.6

Very preterm

Less than 32 weeks’ gestation

1.9

0.7

Source: Joyce A. Martin and others, “Births: Final Data for 2000,” National Vital Statistics Reports 52, no. 10 (Hyattsville, Md.: National
Center for Health Statistics, February 12, 2002).

and infant mortality (death before age one) in
the United States from 1980 to 2000. Thanks
to increased specialization in delivering maternal and newborn health care and to advances in neonatal intensive care technology,
the United States made substantial progress
in reducing the infant mortality rate over this
period, although its gains have lagged behind
those of other developed countries.4 Rates of
low and very low birth weight, meanwhile, increased slightly, owing partly to the increasing prevalence of multiple births; the rate of
low birth weight among singleton births has
remained steady, at about 6 percent.5

Low birth weight babies are much more likely
to survive today than they once were. Since
1960, survival rates have increased dramatically for very low and extremely low birth
weight babies born in the United States (figure 2). Although less than 10 percent of extremely low birth weight singleton infants
born in 1960 lived to their first birthday, that
figure increased to 27 percent for those born
in 1980 and to 57 percent for those born in
2000.6 And while fewer than half of very low
birth weight (defined here as 1,000–1,499
grams) singleton babies born in 1960 survived,
by 2000 the share surviving had increased to

Figure 1. Low Birth Weight, Very Low Birth Weight, and Infant Mortality Rates, United
States, 1980-2000
Percent
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Source: Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report, vol. 51(27): 589–92 (www.cdc.gov/ mmwr/
preview/mmwrhtml/mm5127a1.htm).
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Figure 2. One-Year Survival Rates of Singleton Low Birth Weight Infants,
by Birth Weight, United States, 1960, 1980, and 2000
Percent
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Sources: Data for 1960 are from U.S. Department of Health, Education, and Welfare, Public Health Service, Office of Health Research, Statistics, and Technology, “A Study of Infant Mortality from Linked Records, by Birth Weight, Period of Gestation, and Other Variables, United
States, 1960 Live-Birth Cohort,” (PHS) 79-1055 (Hyattsville, Md.: National Center for Health Statistics, May 1972). Data for 1980 are
from U.S. Department of Health and Human Services, Public Health Service, “National Infant Mortality Surveillance (NIMS) 1980,” (Atlanta:
Centers for Disease Control, Center for Chronic Disease Prevention and Health Promotion, Division of Reproductive Health, December
1989). Data for 2000 are from National Center for Health Statistics, “Live Births, Infant Deaths, and Infant Mortality Rates by Plurality,
Birthweight, Race of Mother, and Gestational Age: United States, 2000 Period Data,” table LFWK 46 (www.cdc.gov/nchs/datawh/statab/unpubd/ mortabs.htm#Linked).
Notes: This figure was adapted from a slide provided by Nigel Paneth, M.D., M.P.H., Michigan State University. Only single births are used.
The figures for 1960 were calculated using cutoffs of <1,001 grams and 1,001–1,500 grams.

more than 90 percent. Likewise, the survival
rates of moderately low birth weight singleton
infants increased from 91 percent in 1980 to
98 percent in 2000.7 The new survivors, however, are at high risk for health and developmental problems, as discussed below.

Survival and Disability
The majority of moderately low birth weight infants thrive, suffering few or no problems. It is
the lightest babies who are most at risk of disabilities, both cognitive and physical, that can
impair school readiness. Of the many child
health conditions associated with low birth
weight, perhaps the most potentially disabling is
cerebral palsy, a group of disorders characterized by the inability to control movement and
often accompanied by cognitive impairments.8
Preterm very low birth weight infants are up to
30 percent more likely to develop cerebral palsy
94
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than are babies born at term.9 Other serious
conditions associated with low birth weight or
preterm birth include mental retardation, respiratory distress syndrome (RDS), bronchopulmonary dysplasia (BPD), retinopathy of

prematurity (ROP), and deafness. RDS and
BPD can lead to feeding difficulty, recurrent
respiratory infections, asthma, and growth
delay.10 ROP, a disorder caused by abnormal
growth of blood vessels in the eye, can lead to
blindness.11 All these disabilities can impair
learning and inhibit a child’s school readiness. Almost without exception, the prevalence of these disabling conditions increases as
birth weight decreases.
A recent review of forty-two studies of infants
born after 1970 found no change between
1976 and 1990 in the prevalence of major
neurodevelopmental disabilities among ex-
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tremely immature (26 weeks or less) and extremely small (800 grams or less) survivors.
Throughout that period, cerebral palsy affected 12 percent of extremely immature and
8 percent of extremely small survivors; mental retardation affected 14 percent of each
group; 8 percent of each group was blind;
and 3 percent of each group was deaf. Overall, 22 percent of extremely immature survivors and 24 percent of extremely small survivors had at least one major disability.12

Disparities in Low Birth Weight
by Race, Ethnicity, and Nativity
The black-white disparity in low birth weight
in the United States is glaring and persistent.
In 2000, 13 percent of babies born to black
mothers were low birth weight, compared to
6.5 percent of those born to white mothers.13
(By contrast, rates of low birth weight for the
other racial groups reported by the National
Center for Health Statistics were close to that
of whites: 6.8 percent among American Indians and 7.3 percent among Asians and Pacific
Islanders.)14 The two-to-one disparity between blacks and whites has persisted for
more than forty years, exists at most maternal
age ranges, cannot be explained by differences
in rates of multiple births, and cannot be explained by socioeconomic status alone.15 Even
infants born to college-educated black women
are at much greater risk than infants born to
college-educated white women of being low
birth weight.16 Black mothers were 63 percent
more likely to have preterm deliveries than
white mothers (17.3 percent as against 10.6
percent) in 2000.17 The rates of small-forgestational-age births among infants born at
term in 1998 were 17.4 percent among blacks
and 9.0 percent among whites.18

Ethnicity
Rates of low birth weight also vary among
women of different ancestral origins. The

rate for women of Hispanic descent was 6.4
percent in 2000, on par with the rate for
whites. But within that broad group, rates
differ widely. In 2000, women of Cuban and
Mexican descent had low birth weight rates
of 6.5 percent and 6.0 percent, respectively,
while Puerto Ricans had a rate of 9.3 percent.19 The disparity between Puerto Ricans
and Mexicans has baffled researchers because both groups are at high risk for adverse
outcomes based on their socioeconomic status, and island-born Puerto Ricans, as U.S.
citizens, have greater access than foreignborn Mexicans to Medicaid.20 The disparity
may have to do with unmeasured differences
in culture, diet, stress, or lifestyle.21 Researchers have termed the unexpectedly favorable rates among Mexican American
women, despite their socioeconomic disadvantages and comparatively low use of prenatal care, the epidemiologic or Hispanic paradox.22 Explaining this paradox could provide
clues about how to blunt the negative effects
of poverty on birth outcomes of other disadvantaged groups. Blacks of Puerto Rican or
other Hispanic ethnicity have a lower probability of low birth weight than blacks who are
non-Hispanic, but very few (3 percent) of the
622,598 births to black mothers in 2000 were
to mothers who identified themselves as Hispanic.23
Several researchers, notably Gosta Rooth,
have questioned the standard 2,500 gram
cutoff for low birth weight, arguing that it
does not account for variation in mean birth
weights across countries that may be due to
differences in, for example, maternal
height.24 That threshold may likewise not be
appropriate for all racial and ethnic groups in
the United States, but the “natural” underlying distributions are not known and may
themselves be determined by factors such as
health and socioeconomic status rather than
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Figure 3. Extremely Low Birth Weight, Very Low Birth Weight, and Low Birth Weight
Rates by Race, United States, 1980 and 2000
Percent
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Sources: See figure 2.
Notes: Only single births are used. For 1980, race is based on both parents’ races from birth certificates; for 2000, on mother’s race from
birth certificate.

biological predisposition. Nigel Paneth, in an
excellent summary of this issue, suggests that
there is not enough evidence to dismiss the
glaring racial disparities in low birth weight
in the United States as “normal.”25

Nativity
In 2000 some 80 percent of U.S. births to
white women and 88 percent of births to
black women were to mothers born in the
United States.26 Many groups of immigrant
mothers, particularly Mexicans, make less
use of prenatal care and other health services
than their U.S.-born ethnic counterparts because of multiple legal, language, socioeconomic, and cultural barriers.27 Yet the birth
outcomes of Mexican immigrants are even
more favorable than those of U.S.-born Mexican mothers. In fact, for virtually every racial
and ethnic group in the United States, immigrants have better birth outcomes than U.S.born mothers.28 Thus, although immigrants
encounter numerous barriers to prenatal
care, they have offsetting health, social, or
lifestyle advantages that promote favorable
birth outcomes.
Several studies have analyzed birth outcomes
of black women by nativity.29 Of particular in96
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terest, Richard David and James Collins
found that African-born black mothers have
rates of low birth weight much closer to those
of U.S.-born white mothers than to those of
U.S.-born black mothers of predominantly
African descent. This suggests that blackwhite disparities in low birth weight may be
due to social and environmental factors
rather than biological predisposition, although one cannot rule out the possibility
that the differences are due to selective
migration.

Low Birth Weight, Survival, and Race
Given the large disparity in low birth weight
between blacks and whites and the small disparities between whites and other racial
groups and between whites and Hispanics, in
the remainder of this article I focus on blackwhite differences in school readiness. Whenever possible I focus on the lowest birth
weight infants, because although they compose small proportions of all births, they suffer the highest rates of disability and therefore have the poorest long-term prognosis
for school readiness and academic achievement. As figure 3 shows, the rate of low birth
weight among blacks (single births) was the
same in 2000 as in 1980; that for whites in-
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creased slightly.30 The black-white disparity
occurs across all low birth weight groups but
is even larger for the lowest weight groups.
And while the overall rates of low birth
weight have remained constant, the shares of
births in lowest weight groups have increased, particularly for blacks. Between
1980 and 2000 the rate of extremely low
birth weight rose almost 50 percent among
blacks and a third among whites, while the
rate of very low birth weight rose about 25
percent among blacks and 15 percent among
whites. These higher rates may reflect increased obstetric intervention that prevents
fetal loss. Overall reported fetal deaths at 20
or more weeks’ gestation declined 12 percent over 1990–2000 alone; the decreases for
non-Hispanic whites and non-Hispanic
blacks were 10 percent and 5 percent,
respectively.31
The rate of infant mortality (death in the first
year) has fallen steadily for both blacks and
whites over the past twenty-five years. In
1980, 18 out of 1,000 black singleton babies
did not live to their first birthday; by 2000
that figure had fallen to 12 out of 1,000. For
white babies the comparable rates were 9 out
of 1,000 in 1980 and 5 out of 1,000 in 2000.32
As with low birth weight, the two-to-one
black-white disparity in infant mortality has
persisted over time, although the percentage
decline in infant mortality has been greater
among whites than among blacks.
Birthweight-specific survival rates are remarkably equivalent for black and white singletons. In the past, black low birth weight
infants had a paradoxical survival advantage,
perhaps owing to differences in fetal health
and differential rates of fetal loss. In 1980, 83
percent of black and 76 percent of white singleton infants of very low birth weight (here,
1,000–1,499 grams) survived their first year;

for extremely low birth weight infants, the
survival rates were 29 percent for blacks and
27 percent for whites. In 2000, survival rates
for very low birth weight infants were 93 percent for whites and 94 percent for blacks; and
for extremely low birth weight babies, 58 percent for whites and 57 percent for blacks.
Even taking into account multiple births, recent figures show no indication of racial disparities in birth weight–specific survival or in
birth weight–specific neonatal survival (the
first 28 days of life).33 The lifesaving advantages of neonatal care thus appear to be
color-blind, at least in the aggregate. (These
figures do not speak to whether there are disparities in newborn care more generally.)
However, because black infants are much
more likely to fall into the lowest weight
groups, a disproportionate fraction of black
survivors is at high risk for adverse health and
developmental outcomes.
Among survivors born in 2000 (including
multiple births), the share of black infants
who were extremely low birth weight is 1.00
percent, more than three times that for
whites (0.32 percent). The difference is similar for very low birth weight babies (2.31 percent for blacks, as against 0.89 percent for
whites).34 Thus among children born in 2000
who survived their first year of life, black
children are more than two and a half times
as likely as white children to have been extremely or very low birth weight—and therefore to be at risk of serious cognitive delays
that could affect school readiness and academic achievement when they enter kindergarten in 2005.35

Low Birth Weight and School
Readiness
Extensive research confirms that low birth
weight children are at greater risk for cognitive and school performance problems than
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are their normal birth weight peers, and that
the risk for adverse outcomes increases as
birth weight decreases.36 A meta-analysis of
case control studies reported from 1980 to
November 2001 found that the mean IQ for
school-aged children born very preterm is
approximately two-thirds of a standard deviation below that of controls who were born at
term.37 A population-based study using
linked birth certificate and school records
from Florida found that the risk of specific

Children born preterm
have greater difficulty
completing tasks involving
reading, spelling, and math
than their full-term peers.

Some cognitive deficits are the direct result
of medical disorders.44 Compromised motor
skills in many preterm infants, for example,
may lead to learning disabilities and handicaps.45 Studies of the brains of preterm and
full-term children have identified areas that
correspond to the cognitive deficits observed.
Brain volume tends to be reduced, resulting
in larger ventricles containing more cerebrospinal fluid, thinning of the corpus callosum
(which indicates less white matter), and a reduction in gray matter. The sensorimotor cortex, amygdala, and hippocampus are also
often reduced.46 These anatomical deficiencies are most likely a result of immaturity,
physiological instabilities, or stressful experiences as neonates.47

school-identified disabilities increases as
birth weight decreases.38 Enrollment in special education also follows a birth weight gradient, with the lightest babies being most
likely to be placed in such programs.39 While
all of these findings are based on cohorts
born before the major advances in neonatal
intensive care of the 1990s, research on later
cohorts yields similar results.40

Birth weight may also have indirect effects on
cognitive development through parenting.
The medical, developmental, and behavioral
problems of a very light infant may heighten
parental stress, which may in turn impair the
child’s learning. Research in this area is in its
infancy. According to one recent study, mothers of very low birth weight infants suffered
more psychological distress than mothers of
term infants at one month, at two years, and
at three years, with the severity of stress positively related to the child’s developmental
outcomes.48

Children born preterm have greater difficulty completing tasks involving reading,
spelling, and math than their full-term peers,
though math scores are more consistently related to preterm birth or very low birth
weight than are reading achievement
scores.41 Preterm children tend to have language difficulties related to grammar and abstraction.42 They also tend to be more inattentive, aggressive, and hyperactive, as well
as less able to handle leadership roles than
their full-term peers.43

Collectively, past studies based on hospital or
regional cohorts have found that among extremely low birth weight infants, 8 to 18 percent have IQ scores under 70 (a cutoff often
used to define mental retardation), and 25 to
29 percent have IQs in the 70–84 (borderline) range at school age (generally ages six or
eight to ten). The corresponding figures for
very low birth weight infants (here,
1,000–1,499 grams) are 5 percent and 19 percent; for moderately low birth weight infants,
5 percent and 17 percent; and for normal
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Birth Weight and Socioeconomic Status
Birth weight is but one of many risk factors
for cognitive impairment. One of the most
salient risk factors is low socioeconomic status. Disentangling the effects of birth weight
from those of the many socioeconomic disadvantages linked with low birth weight is
difficult. Research to date indicates that very
low birth weight (and—much less so—
moderately low birth weight) does have
independent deleterious effects on early
cognitive outcomes, such as IQ and PIAT
scores.50 But while it might be interesting
from a variety of vantage points to disentangle the effects of birth weight and socioeconomic status, the two are so highly correlated that it may not be relevant for policy
purposes to do so.

Low Birth Weight and the Black-White
Gap in Test Scores
Only two studies of which I am aware have
presented data indicating the potential effect
of low birth weight on racial test score gaps.
Yolanda Padilla and her coauthors, in a study
using National Longitudinal Survey of Youth
(NLSY) child data and focusing on the effects
of the Mexican-American birth weight advantage on early childhood development, found
that low birth weight explains less than 1 percent of the (unadjusted) black-white gap in
scores on the Peabody Picture Vocabulary
Test-Revised (PPVT-R) among three- and
four-year-olds in the late 1980s and early
1990s.52 Jeanne Brooks-Gunn and her coauthors presented a similar estimate in a recent
analysis of the contributions of family and test
characteristics to the black-white test score
gap.53 Also using NLSY child data, they found
that low birth weight and gender together explain less than 2 percent of the unadjusted
racial gap in PPVT-R scores at age five.

Low Birth Weight and Aggregate
Educational Outcomes
Clearly, individual children born low birth
weight can be seriously disadvantaged with
respect to schooling. But because most serious birth weight–related disabilities tend to
occur at the lowest weight ranges and therefore affect a very small proportion of children, low birth weight may not explain much
of the observed variation in educational attainment at the aggregate level. A recent
study of children born in the 1958 British
birth cohort, for example, found that children
born at low birth weight passed significantly
fewer O-level exams. But being born at low
birth weight, or being born to a mother who
smoked during pregnancy (also a predictor of
poor educational outcomes), explained only
2.5 percent of the variation in O-level
results.51

My own estimate of the potential impact of
birth weight on the racial gap in one test of
cognitive ability—full-scale IQ score—is similar, though somewhat higher. My subject is all
black and white infant survivors born in 2000,
including multiples. In contrast to Padilla and
Brooks-Gunn I do not use the NLSY data, because although that data set has actual test
scores, it may underrepresent the very lightest babies. Instead I use vital statistics data,
which provide exact race-specific birth weight
distributions for surviving infants in the
United States, though test scores must be imputed. I assigned an IQ score to each survivor,
based on the infant’s birth weight. I then computed the racial gap in imputed IQ scores and
divided this figure by the total observed racial
gap in IQ scores, to compute the maximum
proportion of the overall gap that can be explained by birth weight.54 Using various dis-

birth weight infants, 0 to 4 percent and 4 to
14 percent (the figures for very low and moderately low birth weight infants are based on
only one study).49
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tributions of IQ scores based on past research
and a range of assumptions, I found that birth
weight explains a maximum of 3 to 4 percent
of the racial gap in IQ scores, or one-half a
point in IQ.

Determinants of Low Birth Weight
Researchers have identified and analyzed
many social, medical, and behavioral risk factors for low birth weight, some of which
could contribute to racial disparities in low
birth weight, and ultimately to school readiness. Many of these risk factors are intricately
intertwined, and for the most part I will not
attempt to establish or disentangle causal
effects.

Socioeconomic Status
Women of low socioeconomic status are at increased risk for delivering low birth weight
babies, whether socioeconomic status is defined by income, occupation, or education.55
Education may also have independent effects, above and beyond income, because
more highly educated mothers may know
more about family planning and healthy behaviors during pregnancy. In 1998, the rate of
low birth weight among mothers with less
than a high school education was 9 percent,
as against 7.9 percent among high school
graduates, and 6.5 percent among mothers
with at least some college.56 In 2000, 78.6
percent of white women giving birth, and
74.5 percent of black women giving birth,
had twelve or more years of education.57
Black Americans are much more likely than
whites to come from a disadvantaged socioeconomic background, but that does not fully
explain the racial disparity in low birth
weight.58
Marital Status
Marital status is also a key correlate of birth
weight. In 1992, the rate of low birth weight
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babies among unmarried mothers in the
United States was 10.4 percent, as against 5.7
percent among married mothers.59 In 2000,
27.1 percent of low birth weight babies born
to white mothers and 68.5 percent of low
birth weight babies born to black mothers
had unmarried parents.60 The marital status
disparity may reflect either the greater likelihood of unmarried mothers to be poor or
other characteristics that vary by marital
status.61

Maternal Age
In 2000, 19.7 percent of births to black
women and 10.6 percent to white women in
the United States were to teens. The rate of
low birth weight babies among teen mothers
was 35 percent higher than that among mothers aged twenty to twenty-nine (9.6 percent
as against 7.1 percent). The rate among the
youngest teens—those fifteen and younger—
was 14.1 percent, higher than in any age
group except forty-five to fifty-four.62 Teen
mothers’ birth weight disadvantage has several explanations. A pregnant teenager who is
still growing may compete for nutrients with
the fetus. Becoming pregnant within two
years after menarche increases the risk for
preterm delivery.63 Many teen pregnancies
are unplanned, unwanted, or discovered late,
and pregnant teens are more likely than older
mothers to be poor, to be undereducated, or
to lack access to resources or services—all, in
themselves, risk factors for low birth
weight.64
In 1992 Arline Geronimus found, surprisingly, that black teen mothers seem to have a
paradoxical advantage in birth outcomes over
older black mothers. She speculated that this
finding may be due to “weathering” among
black women—more rapid age-related deterioration in health than among white women
because of greater cumulative exposure to
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harsh living conditions. Thus young maternal
age may not be as much a risk factor among
black mothers as it is among whites.65 Unadjusted national figures for black mothers
from 2000 do not reflect this pattern; low
birth weight rates among black mothers were
lowest among mothers in their twenties.66 If
the national sample were restricted to disadvantaged black mothers, however, the Geronimus weathering pattern might become
apparent.
On the other end of the age spectrum,
women who give birth in their late thirties or
older are also at increased risk for having low
birth weight babies. In 2000, 9.7 percent of
births to black women and 13.9 percent of
births to white women in the United States
were to women aged thirty-five and over.67
For these women the risks are biological:
older ova and a greater likelihood of medical
risk factors such as hypertension.68 Older
women also have more unintended pregnancies—itself a risk factor for low birth
weight—than do women in their twenties
and early thirties.69
One study found that women aged thirty
and older are at greater risk for poor birth
outcomes than teens of the same race,
though offsetting factors such as higher
socioecoomic status mask this risk.70 That
same study, which controlled for such socioeconomic characteristics as whether the
birth was covered by Medicaid, found evidence of the Geronimus weathering phenomenon. Black mothers aged fifteen to
nineteen were at lower risk of delivering low
birth weight babies than were black mothers
in their twenties. Given the complicated relation between maternal age and low birth
weight, it is difficult to assess the extent to
which black mothers are at increased risk in
this regard.

Medical Conditions
Among the medical risk factors for low birth
weight and preterm birth are prior low birth
weight or preterm delivery, cervical abnormalities, hypertension, anemia, and bacterial
infections.71 Chronic physical or psychological stress also increases the risk.72 Among the
risk factors for fetal growth retardation are
previous low birth weight births, infections,
sexually transmitted diseases, poor maternal
hematological status, hypertension-related
complications, renal disease, heart disease,

One study found that women
aged thirty and older are at
greater risk for poor birth
outcomes than teens of the
same race, though offsetting
factors such as higher
socioeconomic status mask
this risk.
third trimester bleeding, and sickle cell disease.73 Nutritional inadequacy can also impair fetal growth.74
Most, but not all, of these medical risk factors
are more prevalent among blacks than
whites. Most are rare. In 2000, for example,
3.8 percent of black mothers and 2.1 percent
of white mothers were anemic during pregnancy; 1.4 percent of black mothers and 0.7
percent of white mothers had chronic hypertension. Black mothers had higher rates of
acute or chronic lung disease, genital herpes,
hydramnios or oligohydramnios (too little or
too much amniotic fluid), hemoglobinopathy
(a blood disorder), pregnancy-associated hyV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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pertension, eclampsia, incompetent cervix,
and previous preterm babies or growthretarded infants. White mothers had higher
rates of cardiac disease, renal disease, Rh
sensitization, and uterine bleeding.75 Bacterial vaginosis, a mild bacterial infection more
common among black women than white
women, has been linked with preterm delivery of low birth weight infants.76

Prenatal Substance Use
Maternal cigarette smoking during pregnancy decreases fetal growth rates and substantially increases the risks of spontaneous
abortion, preterm delivery, low birth weight,
placental ruptures, placenta praevia, and
perinatal death. Prenatal alcohol and drug
use are also linked with poor birth outcomes,
though the relationships are less clear-cut
and not as dose-response specific as that of
smoking.77 Substance abuse during pregnancy, particularly of alcohol and illicit drugs,
is notoriously underreported. Based on reported rates of smoking, black mothers do
not appear to be at increased risk for low
birth weight. In 2000, 9.1 percent of black
mothers and 13.2 percent of white mothers
in the United States reported smoking cigarettes (at all) during pregnancy. The proportion of black and white mothers who reported consuming alcohol at all during
pregnancy according to birth records in 2000
was virtually identical—about 1 percent of
each group.78 However, these rates are
nowhere near the proportion (16.3 percent)
of pregnant women aged eighteen to fortyfour who reported alcohol consumption in
the past month in the 1995 Behavioral Risk
Factor Surveillance System.79 For this reason, prenatal alcohol consumption has since
been removed from the U.S Standard Certificate of Live Birth. In the 2001 National
Household Survey on Drug Abuse, reported
rates of current illicit drug use were similar
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among white (4.0 percent) and black (3.7
percent) pregnant women.80

Intergenerational Health
Several studies have found strong associations between parents’ (generally mothers’)
birth weight and the birth weight of their
child.81 A recent study comparing maternal
cousins (children whose mothers are sisters),
and thus filtering out much of the confounding effect of socioeconomic status, found that
maternal and paternal low birth weights together explain a much larger share of the
racial disparity in low birth weight than do individual characteristics and socioeconomic
variables combined.82 This finding suggests
that there is a biological transmission of low
birth weight across generations, which may
contribute to racial differences in low birth
weight. This is an important finding that can
be used to target interventions, but given the
strong association between birth weight and
socioeconomic status, it should not be used
to dismiss racial disparities as immutable.
Promising Directions for Future
Research on Risk Factors
Other risk factors warrant further study and
ultimately may offer strategies for reducing
rates of low birth weight and narrowing racial
disparities in low birth weight and school
readiness. For the most part, research on
these risks is in its infancy, and the associations being explored should not be interpreted as causal.
Despite the beneficial effects of employment on income, mothers who work in strenuous occupations, including those that involve prolonged
standing, are at heightened risk for both
preterm delivery and having low birth weight
babies.83 Occupational exposures to toxic
substances and solvents have also been linked

MATERNAL LIFESTYLE.
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to preterm delivery.84 Given that a greater
share of black women than white women (in
2002, 9 percent as against 5 percent) in the
United States work as operators, fabricators,
and laborers, black mothers may be more
likely than white mothers to encounter strenuous working conditions and toxic
exposures.85
NEIGHBORHOODS.

Living in a poor neighborhood may pose health risks above and beyond those associated with individual
poverty. Houses and other buildings in poor
neighborhoods tend to be old and in poor
condition; environmental toxins tend to be
high; and access to medical care and other
services tends to be limited.86

One study of Chicago in 1990 found that living in different neighborhoods accounted for
as much as 30 percent of the difference in
mean birth weight between non-Hispanic
blacks and whites, though it is unclear
whether these “neighborhood effects” reflect
social, economic, or physical characteristics
of neighborhoods or unobserved individuallevel risk factors that vary by neighborhood.87
Neighborhood socioeconomic characteristics,
such as census tract–level income, are important predictors of low birth weight, even after
controlling for many individual-level characteristics.88 In Chicago, violent crime in neighborhoods has been found to have a negative
association with birth weight, while a combined measure of social interaction and community involvement has a positive association.89 Many studies have linked low birth
weight to residential environmental exposures, including air pollution, substances in
drinking water, and industrial chemicals.90
Three-quarters of the residents of highpoverty neighborhoods in the United States
are minorities, and the number of blacks living in poor areas increased from 2.4 million

in 1970 to 4.2 million in 1990. Thus black
women are at high risk for delivering low
birth weight babies on the basis of the neighborhoods in which they live.91
Finally, a growing body
of research suggests that paternal behaviors
and occupational exposures before conception may affect infant health. Male reproductive toxicity can have three mechanisms—
nongenetic (seminal fluid), genetic (gene
mutations or chromosomal abnormalities),
and epigenetic (effects on gene expression,
genomic imprinting, or DNA methylation).92
One study linked paternal drinking and low
birth weight, but its finding has not been
replicated.93 Others have found associations
between paternal smoking and low birth
weight, although it is difficult to disentangle
potential direct effects of paternal smoking
from indirect effects through maternal exposure to secondhand smoke.94 Paternal occupational exposures are also a risk factor. Excess rates of preterm delivery, growth
retardation, and low birth weight have been
found in occupations that involve paternal exposure to pesticides, solvents, and lead.95 In
2002, 28 percent of employed black men, as
against 16 percent of employed white men in
the United States, worked as operators, fabricators, and laborers, perhaps making black
fathers more likely than white fathers to be
exposed to toxic substances at work.96
PATERNAL FACTORS.

Interventions
Child health policymakers and practitioners
have implemented many programs both to
prevent low birth weight and to improve the
life chances of low birth weight babies, especially in the areas of school readiness and
achievement. To the extent that the programs
succeed, they could help narrow racial gaps
in school readiness by as much as 3 to 4 percent, as noted.
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Preventing Low Birth Weight
Recognizing the close links between low birth
weight and socioeconomic status, policymakers
have emphasized a strategy of expanding prenatal care eligibility and services for poor pregnant women. The expansion of Medicaid eligibility and outreach to pregnant women in the
late 1980s and early 1990s increased access to
prenatal care, improved services, and helped
more women begin care earlier in their pregnancies.97 Rates of both early and adequate use

Nevertheless, the U.S. rate
of low birth weight, even for
singletons, has not declined—
perhaps owing in part to the
declining rate of fetal
mortality—and remains
higher than that of most
other developed countries.
of prenatal care increased substantially between 1981 and 1998 for both blacks and
whites, and, except for some groups of young
mothers, racial disparities in the use of prenatal care decreased.98 In 2000, 85.0 percent of
white mothers and 74.3 percent of black mothers who gave birth in the United States began
prenatal care in the first trimester of pregnancy; 3.3 percent of white mothers and 6.7
percent of black mothers had late or no prenatal care.99 Nevertheless, the U.S. rate of low
birth weight, even for singletons, has not declined—perhaps owing in part to the declining
rate of fetal mortality—and remains higher
than that of most other developed countries.
It is difficult to ascertain the effectiveness of
prenatal care in reducing low birth weight.
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Randomized controlled trials—the gold standard in such research—are rarely feasible because of ethical concerns about depriving
women of care. In a rare randomized trial,
Lorraine Klerman and colleagues compared
augmented and standard prenatal care provided to Medicaid-eligible African American
women. The augmented care improved
women’s satisfaction with care and knowledge about risk conditions but did not reduce
the rate of low birth weight.100
Studies other than randomized controlled trials face several methodological challenges,
including selection bias. With favorable selection, women with the best expected outcomes are the most likely to seek prenatal
care and to do so early, so the estimated effect of care could be overstated. With adverse selection, women with the worst expected outcomes are most likely to seek care
and to do so early, so the estimated effect of
care could be understated.
Research on the effects of expanded Medicaid eligibility and services on birth weight has
produced mixed findings. Collectively, studies indicate only modest positive effects,
stronger among blacks than whites.101 One
reason for the inconsistent findings may be
that prenatal care varies widely—in the services and interventions offered, in the settings
in which it is provided, and in quality. Moreover, interventions targeted at low-income
families often lose clients by attrition, and
programs are not always implemented as intended. Two recent studies have found that
legislated changes in providers—one through
hospital desegregation in Mississippi in the
Civil Rights era and another, more recently,
through changes in Medicaid hospital payments in California—reduced rates of low
birth weight among African American
children.102
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Unquestionably, prenatal medical care can
benefit certain mothers and their babies
enormously. All women, pregnant or not,
should get preventive and regular medical
care. But standard prenatal care cannot be
expected to improve aggregate birth outcomes because most treatable medical conditions during pregnancy affect only a small
proportion of women.103 A recent comprehensive review found no evidence that prenatal educational or psychosocial services,
home visiting programs, or any medical interventions, even those to prevent infections,
prevented either preterm birth or fetal
growth retardation.104 Researchers have recently found that progesterone supplementation reduces preterm birth among women
who have had a previous preterm birth, but
studies of its effectiveness and safety are still
ongoing.105 One promising way to reduce aggregate rates of low birth weight is to reduce
smoking.106 Another is through better nutrition. Three recent studies found that participation in the Supplemental Nutrition Program for Women, Infants, and Children
(WIC) raised birth weight.107
The point is not that prenatal care programs
have no positive effects. Rather, variations in
content, implementation, or compliance
make it difficult to pinpoint their effects.
They may improve maternal health by connecting mothers to the health care system.
They may reduce fetal death. Those that include family planning and other psychosocial
services that could affect future fertility and
prenatal behaviors could, in turn, improve
maternal or infant health and increase the
use of pediatric care. At the minimum,
women of childbearing age should receive
standard medical care beginning well before
pregnancy, as well as smoking cessation and
nutritional services as needed. But prenatal
care—even enhanced care—will not auto-

matically offset a lifetime of maternal health
disadvantages.

Improving Cognitive Outcomes
Associated with Low Birth Weight
Practitioners have established many early intervention programs to enhance the cognitive
development of low birth weight infants and
to improve their school readiness. Many programs pertaining to low birth weight and
school readiness have been designed as randomized clinical trials, making them relatively straightforward to evaluate.
A broad review of such interventions found
modest success overall, with the most effective programs involving parents as well as
children.108 One such “two-generation” intervention, the Infant Health and Development
Program (IHDP), targeted low birth weight
premature infants at eight sites. In the treatment group, 377 children received two years
of high-quality center-based care at ages two
and three. Family support, including home
visits and parent group meetings, was also
provided. The 608 children in the control
group received none of these services. Both
groups received the same medical care.
Many researchers have examined the readiness-related effects, both cognitive and behavioral, of the IHDP. Jeanne Brooks-Gunn
and her coauthors found that the mean IQ of
the intervention group at age three was 93.6,
while that of the control group was 84.2; and
that heavier low birth weight infants benefited more than lighter infants (those weighing less than 2,000 grams).109 For both black
and white subsamples, children whose mothers had a high school education or less gained
more from the intervention than those whose
mothers had attended college, with the latter
showing no significant enhancement in IQ
scores at age three.110 Several studies found
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that the intervention improved cognitive
scores at ages twenty-four months and thirtysix months, and one found lower (more favorable) behavior problem scores at twenty-four
and thirty-six months.111 Children who had
large gains on IQ score, cognitive skills,
school achievement, and behavior at age
three, however, generally did not sustain the
gains at age eight, although the heavier low
birth weight intervention group still outscored the control groups on measures of cognition and school achievement.112 And another study found that children at age eight
who had attended the program for at least 400
days scored 7 to 10 points higher on IQ tests
than those in the control group. Again, effects
were greater for the heavier low birth weight
infants (about 14 points) than for the lighter
low birth weight infants (about 8 points).113
Combining home visits with hospital-based
intervention also appears to be effective in
enhancing the cognitive function of low birth
weight children. In a randomized controlled
trial of an intervention in Vermont that provided four home visits and seven hospital sessions, the experimental low birth weight
group scored higher on several standardized
tests at age seven than did a control group
that received no treatment; differences in
outcomes first became statistically significant
at age three.114 The experimental group also
scored as high as a normal birth weight comparison group. A recent review of interventions targeting socially deprived families concluded that home visits accompanied by early
stimulation in the neonatal unit, as well as by
preschool placement, appeared to improve
the cognitive development of low birth
weight and premature children.115

grams, which serve both mothers and children, and those that combine home visits
with either center-based day care or hospitalbased therapy appear particularly effective,
with more pronounced gains for heavier low
birth weight children.

Implications and
Recommendations
The message of this article is mixed and cautious. Although racial disparities in low birth
weight are large and persistent, they explain,
at most, 3 to 4 percent of the racial gap in IQ
scores. Resolving the problem of low birth
weight will thus close only a small portion of
the racial gap in school readiness. The adverse cognitive outcomes associated with low
birth weight are being addressed successfully
by several types of early intervention programs, but their benefits are greatest for
heavier children, whereas it is the lightest
children who are at the greatest risk.
Overall, there is both good and bad news
about low birth weight. The encouraging
news is that over the past two decades
■ Infant mortality rates among both blacks

and whites have declined.
■ Birth weight–specific survival rates of both

black and white infants have increased
dramatically.
■ Birth weight–specific survival rates show

no racial disparities. Black and white infants appear to benefit equally in terms of
survival, at least in the aggregate, from
neonatal care technology.
■ Thanks to public health campaigns and the

In sum, early intervention can improve the
cognitive and behavioral development of low
birth weight children. Two-generation pro106
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Medicaid expansions of the 1980s and
1990s, levels of prenatal care use are high
among both blacks and whites.
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The discouraging news is that
■ Black babies continue to be twice as likely

as white babies to die before their first
birthday. Despite declining infant mortality rates among both blacks and whites,
the infant mortality rate among blacks in
2000 was still higher than that among
whites twenty years earlier. Although the
absolute racial gap in infant mortality has
narrowed somewhat, the proportional gap
has increased by half.
■ Rates of low birth weight in the United

States have not declined over the past
twenty years—overall, for blacks or for
whites. This apparently bad news may be
due, at least in part, to declining rates of
fetal death. However, the aggregate rate of
low birth weight in the United States
exceeds that of most other developed
countries.
■ Black babies continue to be twice as likely

as white babies to be low birth weight.
Racial disparities are most pronounced at
the lowest birth weight ranges—those associated with the poorest child health and
developmental outcomes.
I offer several recommendations for improving maternal and child health generally and
for combating low birth weight as a way to reduce racial disparities in school readiness.
First, policymakers and practitioners must
focus on maternal health risks well before
conception. It is extremely difficult, if not impossible, to counteract a lifetime of disadvantage during the gestational period. The emphasis must be on women’s health rather than
on prenatal care. Many analysts have made

this same point, but its importance cannot be
overemphasized. Second, researchers must
pay more attention to maternal and paternal
environmental exposures and to the biological role of fathers, more broadly, in infant
health and child health and development.
Third, reducing rates of low birth weight
would improve cognitive and behavioral outcomes among the entire population of
school-aged children. At the same time, it
would narrow racial gaps in school readiness,
particularly if it were part of a multipronged,
integrative approach focusing on the many
inputs to school readiness reviewed in this
volume.
Although the 3 to 4 percent potential contribution of low birth weight to the racial gap in
IQ scores may not seem large, eliminating
one source of the disparity is a step in the
right direction. Moreover, beyond the question of school achievement, low birth weight
is a problem that must be addressed to meet
the national goals of increasing quality and
years of healthy life and eliminating racial,
ethnic, and socioeconomic disparities in
health.116
Early intervention can and has improved cognitive and behavioral outcomes among low
birth weight children. Ideally, such interventions should be available to all children who
could benefit. That said, they appear to be of
greater benefit to heavier low birth weight
children than to lighter ones. Because black
infants are more likely than white infants to
fall into the lowest weight ranges, preventing
low birth weight—when we learn how to do
so—is likely to be more effective than remedial intervention at narrowing racial gaps in
school readiness.
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Health Disparities and Gaps
in School Readiness
Janet Currie
Summary
The author documents pervasive racial disparities in the health of American children and analyzes how and how much those disparities contribute to racial gaps in school readiness. She explores a broad sample of health problems common to U.S. children, such as attention deficit
hyperactivity disorder, asthma, and lead poisoning, as well as maternal health problems and
health-related behaviors that affect children’s behavioral and cognitive readiness for school.
If a health problem is to affect the readiness gap, it must affect many children, it must be linked
to academic performance or behavior problems, and it must show a racial disparity either in its
prevalence or in its effects. The author focuses not only on the black-white gap in health status
but also on the poor-nonpoor gap because black children tend to be poorer than white children.
The health conditions Currie considers seriously impair cognitive skills and behavior in individual children. But most explain little of the overall racial gap in school readiness. Still, the cumulative effect of health differentials summed over all conditions is significant. Currie’s rough calculation is that racial differences in health conditions and in maternal health and behaviors
together may account for as much as a quarter of the racial gap in school readiness.
Currie scrutinizes several policy steps to lessen racial and socioeconomic disparities in children’s health and to begin to close the readiness gap. Increasing poor children’s eligibility for
Medicaid and state child health insurance is unlikely to be effective because most poor children
are already eligible for public insurance. The problem is that many are not enrolled. Even increasing enrollment may not work: socioeconomic disparities in health persist in Canada and
the United Kingdom despite universal public health insurance. The author finds more promise
in strengthening early childhood programs with a built-in health component, like Head Start;
family-based services and home visiting programs; and WIC, the federal nutrition program for
women, infants, and small children. In all three, trained staff can help parents get ongoing care
for their children.
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E

very parent knows that a small
child sick with an earache may
not sit still to listen to a story,
indeed may not listen at all,
until she recovers. For some
chronically ill children, the struggle to
achieve academically may go on throughout
childhood. This article explores some of the
health conditions most common to American
children, notes racial disparities in the health
of children, and asks how much disparities in
children’s health might contribute to the
racial gap in school readiness. Given the
growing recognition that school readiness encompasses behavior as well as cognitive abilities, I highlight the effects of health on both
domains.
Health problems can affect a child’s school
readiness both directly and indirectly. Lead
poisoning, for example, directly impairs a
child’s cognition and causes behavior problems. Poor health can also affect readiness indirectly by crowding out beneficial activities
and changing the way the family treats a
child. For example, parents who perceive a
child as frail or vulnerable may be overly protective. They may coddle or inadequately discipline the child or may discourage him or
her from engaging in activities that could
hone both academic and social skills. Maternal health conditions and health-related behaviors may also have consequences for a
child’s school readiness.
Clearly, health conditions can impair school
readiness in individual children. Whether
racial health differences are responsible for a
large fraction of the black-white gap in school
readiness is a more complex question. For
health problems to affect the gap, three conditions must hold. First, the health problem
must affect many children. Severe illnesses
like childhood cancer are mercifully rare and
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thus cannot explain the overall readiness gap
between black and white children. Second,
there must be a link between the health condition in question and academic performance
or behavior problems. Health disparities that
do not affect children’s academic achievement or behavior cannot contribute to gaps
in achievement or behavior. Third, there
must be a racial gap either in the prevalence
of the health problem or in its effects.
These same considerations have guided my
choice of which health problems to address.
Because space constraints make it impossible
to discuss the possible contribution of every
health condition, let alone every type of
health behavior, I focus on health conditions
and behaviors that affect many children or
that affect children in some racial groups
much more than in others. I also focus on
health conditions whose connection with
school readiness has been documented by research. Racial disparities in childhood injuries, for example, are large, but little research links these gaps to school readiness.
Finally, I focus on five broad health domains:
mental health conditions, chronic conditions,
environmental threats, nutrition, and maternal health and behaviors. Within those domains, the specific topics are attention deficit
hyperactivity disorder (ADHD), asthma, lead
poisoning, anemia and iron deficiency,
breastfeeding, and maternal depression. I
consider maternal health and behaviors because they may have larger effects on racial
disparities in school readiness than do most
of the children’s health conditions.
Within each area, I highlight studies based on
large samples and good research designs. I
focus on black-white and poor-nonpoor gaps
in health status because most studies of disparities in health discuss these contrasts.
Poor-nonpoor gaps are relevant because
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black children tend to be poorer than nonblack children. In 2002, for example, 37.5
percent of black children under the age of
five were poor, compared with 15.5 percent
of white children.1
Although some of the specific health conditions considered here have large effects on
children’s cognitive skills and behavior, most
explain little of the overall racial gap in school
readiness. Still, the total cumulative effect of
health differentials summed over all conditions is significant. “Back-of-the-envelope”
calculations indicate that racial differences in
health conditions and in maternal health and
behaviors together may account for as much as
a quarter of the racial gap in school readiness.

Health Conditions and
School Readiness
This section considers several specific types
of health problems including child mental
health problems, chronic physical conditions,
environmental hazards, and poor nutrition.
The impact of maternal health conditions and
behaviors is considered in the next section.

Child Mental Health Problems
According to the 1999 U.S. surgeon general’s
report, approximately one in five children
and adolescents in the United States has
symptoms of mental or behavioral disorders.
Attention deficit hyperactivity disorder, the
most commonly diagnosed chronic mental
health problem among young children, is the
focus of this section. The disorder is characterized by an inability to pay attention (inattention) or by hyperactivity, or both.2
Children with ADHD are not school ready,
almost by definition. They have great difficulty with basic tasks such as sitting still and
listening to instructions. They are likely to be
disruptive and to have trouble getting along

with other children because, for example,
they constantly interrupt and have trouble
taking turns. The disorder is also often linked
with cognitive impairments.
A diagnosis of ADHD has three main criteria. Six or more symptoms of inattention or of
hyperactivity must persist for at least six
months to a degree that is maladaptive and
inconsistent with the child’s developmental
level. Some of the symptoms must be present
before the child reaches the age of seven.
And impairment from the symptom must be
evident in two or more settings, such as home
and school. This last criterion means that
teachers are often important for the diagnosis
of ADHD.3
Assessing the prevalence of ADHD is complicated. Most studies of its prevalence are
based on diagnosed cases, but considerable
controversy exists over whether the disorder
is over- (or under-) diagnosed. Data from the
National Institute of Mental Health’s Epidemiology of Child and Adolescent Mental
Health Disorders (MECA) study of 1,285
youths aged nine through seventeen indicate
that 5.1 percent of the children had ADHD.
A study of 21,065 children aged four to fifteen recruited from 401 family medical practices found that 9.2 percent had “attention
deficit-hyperactivity problems” according to
their clinician, but that the clinicians did not
generally use standard diagnostic criteria.4
According to the hyperactivity subscale of the
Strengths and Difficulties Questionnaire of
the National Health Interview Survey, 4.19
percent of boys and 1.77 percent of girls have
“clinically significant” ADHD symptoms.
Among boys, the prevalence is highest among
blacks, at 5.65 percent, as against 4.33 percent for whites and 3.06 percent for Hispanics. Prevalence is also higher (6.52 percent)
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in families with incomes less than $20,000
than in families with higher incomes (3.85
percent). When gender, race, age, income,
and parental education are taken into account, the effect of income remains statistically significant, but there is no difference in
prevalence between blacks and whites.5
Although drug therapy improves behavior for
approximately 70 to 80 percent of ADHD
children, the evidence that treatment affects
academic performance is much less conclu-

Teachers were most likely to
believe that white males had
ADHD and least likely to
think that white females had
the disorder, with black
students falling in between.
sive.6 Treatment differs widely by race and
income. Data from the National Health Interview Survey indicate that the share of parents who had ever been told that their child
had ADHD was 7.5 percent for whites, 5.7
percent for blacks, and 3.5 percent for Hispanics. For poor children the rates were 7.1
percent as against 6.6 percent for nonpoor
children. According to the 1997 Medical Expenditure Panel, 4.4 percent of whites but
only 1.7 percent of blacks were treated for
ADHD, though the probability of receiving
treatment varied little by income. In a Maryland study of Medicaid patients, blacks were
less than half as likely to have been prescribed psychotropic drugs as whites were,
indicating that even among children with
similar insurance coverage, treatment patterns differ by race.7
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In one study, teachers were given profiles of
students and asked whether they had
ADHD. The race and gender assigned to the
profiles were randomly varied. Teachers were
most likely to believe that white males had
ADHD and least likely to think that white females had the disorder, with black students
falling in between. A study based on random
telephone interviews found that in a sample
of 381 high-risk children, 91 percent of the
white parents and 85 percent of the black
parents believed that their child had a problem. Fifty-one percent of the white children
had been evaluated for ADHD as against
only 28 percent of the black children. Rates
of treatment were 31 percent for whites and
15 percent for blacks. Following up on children who were diagnosed but not treated,
the researchers found that blacks were more
likely than whites to cite negative expectations about the treatment (58 percent versus
34 percent), stigma (47 percent versus 32
percent), and financial constraints (32 percent versus 15 percent).8
Using survey data that followed a group of
children from the United States and Canada,
Mark Stabile and I show that children with
ADHD not only perform more poorly than
children without the disorder on cognitive
tests, but also are at greater risk of having to
repeat a grade and to enroll in special education, even after controlling for a wide range
of potential confounders. ADHD affects
cognition and behavior more than other
chronic health conditions, such as asthma, or
poor health generally. Our estimates imply
that children with ADHD score at least a
quarter of a standard deviation lower on
standardized tests of mathematics and reading than other children. Surprisingly, the effect of ADHD on cognitive and scholastic
outcomes is not strongly related to income in
either country.9
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How much of the racial gap in school readiness might be accounted for by ADHD? Suppose that a generic test has a mean of 50 and
a standard deviation of 15 and that black children tend to score at least a half a standard
deviation (8 points) lower than white children on this test. The studies discussed above
suggest that ADHD lowers test scores by
about a third of a standard deviation (5
points) and that about 4 percent of whites
have the disorder, compared with 6 percent
of blacks. Hence, if the difference in the
prevalence of ADHD were the only difference between the black and white children,
one would expect the average test score of a
sample of white children to be 49.8, while the
average test score of a sample of black children would be 49.10
This estimate, though crude, makes clear that
the mean test scores of blacks and whites are
driven by children who do not have any
health conditions. That being so, any given
health condition would have to have quite a
large effect (or a very different prevalence for
whites and blacks) before it could have much
effect on mean differences in test scores.

Chronic Physical Health Conditions
Poor children are more likely than better-off
children to suffer from a wide array of chronic
health problems, particularly severe conditions such as mental retardation, heart problems, poor hearing, and digestive disorders.
Chronic conditions affect school readiness in
various ways. First, illness may simply crowd
out other activities with doctor visits and treatment. Second, children with chronic conditions may experience more stress, fatigue, or
pain that can interfere with cognitive development. Third, drugs used to treat some illnesses
may have unanticipated effects. Fourth, illness
may alter relations between children, parents,
and others in a way harmful to the child’s de-

velopment. Fifth, illnesses directly affect the
ability to learn, by altering body chemistry.11
This section focuses on asthma. Not only is
asthma one of the most common chronic
conditions among children, but it is also the
subject of much research focused both on
black-white gaps in prevalence and on the relationship between asthma and measures of
cognitive achievement and behavior.
Asthma is the leading cause of children’s trips
to the emergency room, of their being hospitalized, and of their being absent from
school. An “asthmatic” child is one who has
had an episode of blocked airways or who has
a tendency toward such episodes. Doctors
use different methods to diagnose asthma,
and diagnosis depends on the child’s either
having an episode or being treated for
breathing or wheezing problems. Children
whose asthma is adequately managed should
not have acute attacks. Prevalence surveys
that focus on doctor diagnoses and those that
focus on asthma attacks, therefore, lead to
very different estimates.
According to the 2001 National Health Interview Survey (NHIS), 13 percent of children
under age eighteen have been diagnosed
with asthma, and 6 percent have had an
asthma attack in the past twelve months.
Prevalence rates in diagnosed asthma are
higher for blacks (15.7 percent) than for
whites (12.2 percent) but lowest for Hispanics (11.2 percent). Rates are also higher for
poor children (15.8 percent) than nonpoor
children (12 percent). Among black children,
7.7 percent had an attack in the past twelve
months, as against 5.7 percent of whites and
only 4 percent of Hispanics.12
The NHIS further shows that 1.6 percent of
white children under age eighteen, and
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Common Chronic Childhood Conditions
Three common chronic conditions—dental caries, allergies, and ear infections—are potentially
implicated in cognitive and behavior problems in children, but research is not yet far enough along
to make it possible to estimate how large those effects might be.
Dental caries (tooth decay) is the most common childhood chronic condition. Chronic pain from
dental disease can affect both children’s cognitive attainment and their behavior. According to the
Centers for Disease Control, poor children have almost twelve times more restricted-activity days
because of dental problems than do higher-income children, and untreated dental disease can
lead to problems of eating, speaking, and learning. It is, however, difficult to get estimates of the
size of these effects.1
Not only is tooth decay extremely common, but it also affect blacks more than whites, so that if it
does significantly affect children’s learning and behavior, then it could contribute to disparities in
school readiness. White, black, and Hispanic children have about the same number of decayed,
missing, or filled teeth, suggesting that the rates of tooth decay are similar. But among two- to
five-year-old children, 14.4 percent of white children have untreated dental caries, as against
25.1 percent for black children and 34.9 percent for Hispanic children.2
Allergies are also extremely common. According to the 2002 National Health Interview Survey,
10.3 percent of children have hay fever, 12.3 percent have respiratory allergies, and 11.3 percent
have other allergies. (These categories are not mutually exclusive, so the share of children with
any allergy is less than the sum of these percentages.) Assessing the prevalence of allergies is
complicated because of serious reporting problems. For example, the probability that a parent reports an allergy increases with income and education; it is lower for blacks than for whites even
though asthma, which is often associated with allergies, is much more common among blacks.
Given these problems, and the fact that allergies may range from mild to life threatening, it is difficult to say how much of the gap in school readiness might be attributable to allergies.3
Ear infections (otitis media) affect most young children at one time or another and are the most
common reason why children visit a doctor. Like dental caries, they can be extremely painful,
though more than 80 percent of infections resolve themselves within three days if untreated.
Among children who have had acute otitis media, almost half have persistent effusion after one
month, a condition that can cause hearing loss. Researchers estimate that at any given time
roughly 5 percent of two- to four-year-old children have hearing loss because of middle ear effusion lasting three months or longer. And hearing loss can delay language development. But the
prevalence of ear infections does not appear to differ between blacks and whites, which suggests
that otitis media cannot be responsible for gaps in school readiness.4
1. Centers for Disease Control, Preventing Chronic Diseases: Investing Wisely in Health, Preventing Dental Caries (U.S. Department of
Health and Human Services, April 6, 2004).
2. Linda M. Kaste and others, “Coronal Caries in the Primary and Permanent Dentition of Children and Adolescents Ages 1 to 17 Years:
United States, 1988–1991,” Journal of Dental Research 75 (February 1996): 631–41.
3. Achintya N. Dey and others, Summary Health Statistics for U.S. Children: National Health Interview Survey, 2002, Vital Health Statistics
Series 10, no. 221 (Hyattsville, Md.: National Center for Health Statistics, March 2004).
4. Paddy O’Neill, “Acute Otitis Media,” British Medical Journal (September 25, 1999); Richard Thrasher and Gregory Allen, Ear, Otitis Media
with Effusion (www.emedicine.com/ENT/topic209.htm [December 13, 2002]).
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5.7 percent of black children, had been hospitalized for asthma between 1998 and 1999.
The disparity in hospitalizations is much
greater than that in the number of attacks,
suggesting that black children’s asthma is either much more serious or much less likely to
be controlled. This conclusion is supported
by the finding that blacks were more likely
than whites to have their activity limited because of asthma (32.7 percent compared with
21.4 percent). Similar disparities in morbidity
were noted between poor and nonpoor children (33.2 percent vs. 20.8 percent), but poor
black children were most likely to have activity limited because of asthma (49 percent as
against about 20 percent for nonpoor black or
white children or for poor white children).13
Consistent with these observations, several
smaller-scale studies have noted that doctors
are less likely to prescribe inhaled antiinflammatory drugs for minorities than for
whites. One study using nationally representative data from the National Health and Nutrition Examination Survey (NHANES) III
focuses on children with moderate to severe
asthma (defined as having been hospitalized
or having two or more acute attacks or three
or more episodes of wheezing over the past
year) and finds that only 26 percent of these
children were taking maintenance medication. In this group, children who have Medicaid insurance and who speak Spanish are
more likely to be inadequately medicated for
asthma. Race is not an independent factor.14
Many research papers suggest, perhaps surprisingly, that asthma has little effect on cognitive outcomes or schooling attainment.
Most such studies, however, examine children whose asthma is well controlled. Indeed, the purpose of such studies is to see
whether the medication children take to control their asthma affects their cognitive func-

tioning. But several studies indicate that children with asthma are more likely than other
children to have behavior problems, even
when the asthma is controlled. For example,
one study found that asthmatic children
scored between two-thirds to one standard
deviation below the normative value on a test
of impulse control, while another found that
asthma doubled the risk of behavioral problems. These changes in behavior may reflect
relatively subtle effects of childhood illness
on parenting and family functioning.15
One large population-based study using
NHIS data found that asthma affected school
absences, the probability of having learning
disabilities, and grade repetition. Asthmatic
children in grades one to twelve were absent
from school an average of 7.6 days a year as
against 2.5 days for well children. Nine percent of the asthmatic children (5 percent of
the well children) had learning disabilities; 18
percent (15 percent of the well children) repeated a grade.16
In the only study to examine school readiness
explicitly, Jennifer Halterman and her collaborators examine 1,058 children entering
kindergarten in urban Rochester and find
that asthmatic children had lower scores on a
test of school readiness skills and that their
parents were three times more likely to report that they needed extra help with learning. Tests of language, motor, and socioemotional skills showed no differences. The
negative effects were concentrated among a
group of children whose asthma was severe
enough to limit their activity (suggesting that
it was not adequately controlled), a group
more likely to include boys than girls.17
One difficulty in interpreting all these studies
is that because asthma is most prevalent
among poor and minority children, the apV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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parent effect of asthma on academic performance and behavior could reflect omitted
third factors. But several studies of homogeneous groups of children also find differences
in behavior, suggesting that asthma probably
does have a causal effect at least on behavior
problems and hence on school readiness.
A back-of-the-envelope calculation similar to
that for ADHD can help determine whether
these differences are large enough to affect
the mean test score gap. The studies discussed above suggest that some 5 percent of
black children, but only 3 percent of white
children, have asthma severe enough to limit
their activity. The major effect of asthma is
on behavior, so I will assume that asthmatic
children score a standard deviation higher on
a behavior-problem index than do nonasthmatic children and that the index has the
same characteristics as the generic test score
assumed above (that is, mean of 50, standard
deviation of 15, average black-white difference of 8). Under these assumptions, the average behavior-problem score among blacks
would be 50.4; that among whites, 50.2.
Again, although asthma has important effects
on individual children, it cannot account for
much of the racial gap in measures of school
readiness.18

Environmental Exposures to
Hazardous Substances
The literature on asthma strongly suggests
that its greater prevalence among impoverished children could be due in part to characteristics of their housing. The degree of segregation by race, ethnicity, and income in
American cities suggests that some groups
are more likely than others to be exposed to
environmental hazards. Moreover, to the extent that known environmental hazards are
capitalized into housing prices, pollution will
lower rents, making hazardous areas more at124
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tractive to poor people than to rich ones.
Conversely, low land prices in poor neighborhoods may draw in new hazards. One environmental hazard whose effect on children’s
health has been studied extensively is lead.
Lead has long been known to be toxic. Blood
lead levels above 45 micrograms per deciliter
(microg/dl) can cause damage to the central
nervous system and even death. For many
years, the Centers for Disease Control set 30
microg/dl as the threshold “level of concern”
for lead poisoning. But in response to evidence that levels as low as 10 microg/dl could
affect children’s cognitive functioning and
behavior, the CDC lowered the threshold to
25 microg/dl in 1985 and to 10 microg/dl in
1991. Controversy now centers on whether
even lower levels of lead endanger children,
who are generally at higher risk from lead
than adults. In adults only organic lead compounds can breach the blood-brain barrier; in
children, both organic and inorganic lead can
penetrate that barrier. And children who
have diets deficient in calcium, iron, and zinc
tend to absorb more lead.19
Before the federal government began to regulate lead, children were exposed to it in
paints, in drinking water (from lead solder in
pipes), in gasoline, and in canned food. According to the NHANES surveys, 88.2 percent of children aged one to five had lead levels above 10 microg/dl during 1976–80. That
share plummeted to 8.6 percent during
1988–91 and fell further to 2.2 percent during 1999–2000—figures that imply that the
number of children with unsafe lead levels
fell from 13.5 million to less than half a million over this period.20
Still, lead remains in the soil, in paint in older
homes, and in pipes. Some states still have
lead “hot spots.” One study reported that 68
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percent of children attending a pediatric
clinic in inner-city Philadelphia had unsafe
levels of lead in their blood. Poor and black
children are more likely than others to have
unsafe levels.21
The NHANES data from 1999–2000 and data
from state surveillance systems indicate that
60 percent of one- to five-year-old children
with confirmed elevated blood lead levels between 1997 and 2001 were black, indicating a
much higher prevalence among blacks than
among whites. In 2001, 2 percent of white
children and 8.7 percent of black children had
confirmed high blood lead levels. The condition affects more boys than girls. In 2001, for
example, 40,000 boys and 33,000 girls were
confirmed to have high levels.22
Although some studies have found that increasing blood lead levels from 10 to 20 microg/dl reduces IQ scores by as much as 7
points (where one standard deviation is about
15 points), two reviews of many studies of
blood lead levels conclude that such an increase would reduce IQ by about 2 points. Elevated lead levels have also been linked to hyperactivity and behavior problems, most
famously by Herbert Needleman, who argues
that lead exposure causes criminal behavior. In
his study, a sample of delinquents was four
times more likely to have high bone lead levels
than a group of matched controls. But because
lead exposure is increasingly strongly correlated with minority status, poverty, and residence in decaying older neighborhoods, it is
possible that at least some of the observed correlations between lead levels and negative outcomes reflect omitted third factors. These estimates of the effects of low-level lead exposure
should thus be regarded as upper bounds.23
A calculation similar to those made for
ADHD and asthma suggests that differing

exposure to lead might be responsible for 0.2
point of the average eight-point racial gap in
scores assumed above. If racial disparities in
exposure to other environmental hazards
have also grown, exposure to such hazards
could be an increasingly important cause of
disparities in school readiness.24

One study reported that
68 percent of children
attending a pediatric clinic
in inner-city Philadelphia
had unsafe levels of lead in
their blood. Poor and black
children are more likely than
others to have unsafe levels.
Nutrition
U.S. food and nutrition programs were created to ensure that children and other vulnerable people would get enough to eat.
Only recently have researchers and policymakers begun to recognize that many if not
most children eat too much of the wrong
things and that obesity is a greater threat to
child health than insufficient calories. In fact,
children at risk of missing meals (those who
are “food insecure”) are more likely to be
obese than other children, although they are
also more likely to be lacking specific micronutrients. Similarly, poor children from
birth to age five are twice as likely as betteroff children to be obese, about a third more
likely to be anemic, and about 20 percent
more likely to be deficient in vitamin A. It is
possible that many micronutrients will be
found to affect cognitive development among
young children. But because most research
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to date on the effects of nutrition on cognition has focused on iron-deficiency anemia,
that will be the focus of this section.25
Among its many negative effects on health,
iron deficiency impairs immune function,
cognitive functioning, and energy metabo-

erably from 15–30 percent in the late 1970s
and early 1980s, a decline variously attributed to iron-fortified foods and the growth of
the Special Supplemental Nutrition Program
for Woman, Infants, and Children (WIC), a
federal program that offers food supplements
to pregnant, lactating, and postpartum mothers, infants, and children younger than five.26

If iron deficiency impairs
cognitive functioning,
it could well be responsible
for part of the test score
disparities between blacks
and whites and between
poor and nonpoor children.

Iron deficiency is much more common
among poor and black children than among
other children. Twice as many black children
as white children are iron deficient (16 percent versus 8 percent for toddlers), while poor
children are more than 50 percent more likely
to be deficient than nonpoor children. If iron
deficiency impairs cognitive functioning, it
could well be responsible for part of the test
score disparities between blacks and whites
and between poor and nonpoor children.

lism. Clinically, iron deficiency is defined as
having an abnormal value on at least two out
of three laboratory tests of iron status. Anemia, a more severe condition, is defined as
iron deficiency plus low hemoglobin.
When infants are about four months old, they
begin to deplete the stores of iron with which
they are born. The widespread use of ironfortified infant formula and cereals has made
anemia much less of a problem in infants
under one year. But toddlers may stop eating
these iron-fortified infant foods before they
begin to gain adequate iron from their diet.

Sally Grantham-McGregor and Cornelius
Ani reviewed observational studies that followed a group of children over time and
found that conditional on measures of social
background, gender, and birth weight, low
hemoglobin levels in children aged two or
younger are strongly linked to poor schooling
achievement, cognitive development, and
motor development in middle childhood.
These studies, however, do not establish a
causal relationship, given the strong association between iron deficiency and other factors that could affect development, such as
poverty.27

According to the NHANES III, 9 percent of
toddlers are iron deficient, as against 3 percent of three- to five-year-olds and 2 percent
of six- to eleven-year-olds. Only 3 percent of
toddlers are anemic, and less than 1 percent
of children aged three to eleven are anemic.
The NHANES 1999–2000 yields similar estimates. These anemia rates are down consid-

Grantham-McGregor and Ani also survey
studies of trials in which anemic or irondeficient children were given iron supplements. They find that giving anemic children
iron supplements for two to six months improves cognitive functioning, although not
enough to allow school-age children to catch
up to their non-anemic peers. Five small-
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scale studies (four in developing countries)
that investigated the effect of iron supplementation on iron-deficient non-anemic children found little evidence of an effect on
cognition, but it is possible that subtle effects
of improving iron status in these samples of
children without anemia might be detectable
in larger samples.
In short, although the higher rates of iron deficiency among poor and minority children
are a cause for concern, little concrete evidence links these disparities to gaps in cognitive outcomes or schooling attainment. Anemia itself, which has been more definitively
linked to cognitive deficits and poorer
schooling attainment, has become relatively
rare, even among disadvantaged children. Although anemia may have contributed to the
readiness gap in the past, it is unlikely to be a
major contributor today.

The Importance of Maternal
Health Conditions and Behaviors
In this section I focus on two aspects of maternal health conditions and behaviors that
significantly affect children’s cognitive and
social functioning and that are also characterized by large racial disparities. Because many
other maternal health behaviors could be
considered, my purpose here is merely to illustrate how potentially important maternal
behaviors can be.

Breast Feeding
The first behavior, breast feeding, exhibits
large disparities by race. The American Academy of Pediatrics recommends that infants
be breast fed exclusively for their first six
months and that cow’s milk not be introduced
until after the first birthday. Some 70 percent
of white infants, but only 40 percent of black
infants, have ever been breast fed. At six
months, 29 percent of white infants, but only

9 percent of black infants, are still being
breast fed.28
Theoretically, breast feeding affects a child’s
cognitive development through three channels. First, it prevents diseases such as ear infections and may even prevent asthma. To
the extent that poor physical health impairs
children’s performance, a lack of breast feeding could thus be implicated. Second, breast
feeding provides nutrients, such as longchain fatty acids that may affect infants’ brain
development, that are not adequately provided in most infant formula sold in the
United States. Third, breast feeding may promote maternal-infant bonding that may, in
turn, be beneficial for learning. Many studies
link breast feeding positively with cognitive
skills. Typically they find IQ gains of two to
five points for healthy infants and up to eight
points for low birth weight babies. Once
again, however, given the strong relationship
between breast feeding and various measures
of socioeconomic status, it is unclear whether
the association between breast feeding and
cognition is causal.29
If, however, breast feeding does affect IQ
scores, then the racial differences in prevalence are large enough to explain a significant
part of the gap in the generic test score that I
have been considering. Suppose, for example, that breast feeding for six months raises
IQ by five points, or about one-third of a
standard deviation. Then the fact that 29 percent of white infants, but only 9 percent of
black infants, are breast fed for six months
would generate a one point difference in average scores (with the assumed black-white
gap being eight points).30

Maternal Depression
Although my emphasis in this article has
been on child health, the mental health of
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the mother may be a key determinant of the
health of the child. The difficulties associated
with poverty or racism, or both, may leave
some mothers more vulnerable to depression, and depressed mothers may be less able
than healthy mothers to provide a stimulating
and nurturing environment for their children. The hypothesis that differences in rates
of maternal depression could be associated
with group-level differences in the attainments of children, however, has not been directly tested, so it is necessary to go through
each link in the causal chain.
Evidence abounds that poverty is associated
with a higher risk of depression. The poor are
2.3 times more likely to be depressed than
the nonpoor, adjusting for age, gender, ethnicity, and prior history of depression. This
higher risk may be due both to heightened
stress and to a lack of resources to cope with
that stress. The incidence of pregnancy and
postpartum depression in a sample of poor,
inner-city women is about one-quarter, double the rate typically found among middleclass women. In the Infant Health and Development Study, 28 percent of poor
mothers, as against 17 percent of nonpoor
mothers, were depressed.31
Given that blacks are generally poorer than
whites, one might expect a higher prevalence
of depression among black mothers than
among white mothers. But research findings
are mixed. Some studies have shown higher
rates of depressive symptoms among blacks
than whites, but studies that use the diagnostic criteria for major depression generally
find little racial difference in incidence. The
National Comorbidity Study and Epidemiological Catchment Area Studies found that
blacks were less likely than whites to be depressed, whereas another study found no
racial difference in the incidence of depres128
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sion in a sample of poor women. These findings suggest that although poor mothers may
be at higher risk than others, race does not
play an independent role in explaining the incidence of maternal depression. It is possible
that both race and socioeconomic status affect whether, and how effectively, women are
treated for depression, but there is little hard
evidence that race, per se, is a factor.32
Studies of the relationship between maternal
depression and child development can be divided into several groups. First, observational
studies of the way depressed mothers interact
with their infants find that they are often inconsistent and ineffective in disciplining their
children, more likely to use force rather than
compromise, and less likely to interact in a
positive way. These problems are more apparent among impoverished mothers with depression than among their better-off counterparts. Second, many studies document a
relationship between maternal depression
and both current and future child behavior
problems, insecure attachment, and cognitive
problems. Maternal depression, they find, can
reduce test scores by about a third of a standard deviation among preschool children.33
It is not clear that maternal depression causes
these negative outcomes: the link between
the two could also reflect shared genes or a
shared response of the mother and child to
other external causes. It is also unclear how
pervasive or persistent child responses to maternal depression are. Several studies, for example, find the effects of postpartum depression confined to boys.34
With 37.5 percent of black children under
five and 15.5 percent of white children in
that same age group living in poverty, the socioeconomic gap in the incidence of maternal
depression noted above—28 percent among
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the poor, 17 percent among the nonpoor—
means that maternal depression will affect
some 11 percent of black preschool children
but only 3 percent of white preschool children. These differing exposures to maternal
depression could account for a half a point of
the assumed eight-point gap in our generic
average test score.35

until they have an urgent medical problem.
Thus they do not get preventive care. A Medicaid-eligible child suffering an asthma attack
will be treated, but if she is not enrolled, she
may not receive the monitoring and medication needed to prevent another attack. The
children with the poorest access to specialists

Potential Policy Responses

Although lack of insurance
coverage remains a serious
problem for many children,
past expansions of public
health insurance mean that
most poor and near-poor
children are already eligible
for public health insurance.

Potential policy responses considered here
include measures aimed at reducing disparities in access to health care, early intervention programs, family services, and WIC
(the Supplemental Nutrition Program for
Women, Infants, and Children).

Reducing Disparities in Access
to Health Care
Disadvantaged children are not only more
likely than better-off children to have particular health conditions, they are also less likely to
be treated for them. Could differences in access to care be responsible for differences in
use of care? Although lack of insurance coverage remains a serious problem for many children, past expansions of public health insurance under Medicaid and the State Children’s
Health Insurance Program (SCHIP) mean
that most poor and near-poor children are already eligible for public health insurance. This
journal devoted its spring 2003 issue to a discussion of health insurance for children and
concluded that “programs already in place
have the potential to virtually eliminate uninsurance among low-income children.”36
Making more children eligible for care is unlikely to reduce health disparities greatly because the most disadvantaged children are already eligible (though reductions in eligibility
in many states could undo recent progress).
More to the point, many eligible children are
not signed up for public health insurance

are those in families with incomes between
125 percent and 200 percent of poverty, even
though many are eligible for SCHIP.37
One way to improve access to care among
children eligible for public health insurance
may be to make it easier to sign up for, and to
maintain, Medicaid coverage. When Jeffrey
Grogger and I examined several state efforts
to streamline the Medicaid application
process, such as shortening application forms
and allowing mail-in applications, we found
little evidence that they were effective. By
contrast, Anna Aizer found that paying community organizations to help families sign up
for public health insurance in California increased enrollments among Hispanic and
Asian families and reduced preventable hospitalizations. Because take-up of social programs is highest when enrollment is automatic, the best approach to the problem of
eligible, unenrolled children may be to make
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5

129

Janet Currie

all children eligible for Medicaid services and
charge premiums on a sliding scale.38
But further expanding public health insurance
is unlikely ever to eliminate all socioeconomic
disparities in health. The famous 1980 Black
report in Great Britain concluded that links
between socioeconomic status and health became more pronounced following the advent
of national health insurance in 1948—although it is possible that the socioeconomic
gap would have widened even further in the
absence of the National Health Service. Moreover, despite universal take-up of national
health insurance in Britain, the rich receive
more services than the poor, conditional on
their health status. Health is also linked to
household income in Canada, even though
Canadians have universal health insurance.39
A final consideration is that health care
providers are not always trained to offer the
services that children and their mothers require. A recent study found that pediatricians
rarely recognized depressive symptoms in
most mothers, suggesting that increasing access to these providers would not necessarily
help children whose problems were linked to
maternal depression.40

Early Childhood Intervention Programs
Most early intervention programs include a
significant health component, in the belief
that they cannot address educational needs
without also addressing health problems. Because many different children’s programs already address specific health problems (for
example, by screening for lead poisoning or
by focusing on child nutrition), it may seem
irrational to make health a major focus of educationally oriented early intervention programs. But to take advantage of existing
health programs, parents must be knowledgeable and tireless advocates for their chil130
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dren. And parents who are struggling to put
bread on the table may not have the time or
energy to get all the services their children
need. Hence the potential value of quality infant and preschool programs that offer “onestop shopping” for these services. Staff members in such programs may be better than
parents at spotting problems and also more
knowledgeable about community resources.
But researchers have not yet systematically
assessed the importance and effectiveness of
the health services component of early intervention programs.41
Head Start, the federal program serving disadvantaged three- to five-year-old children,
mandates that children receive the health assessments and services that they need. A 1984
Abt Associates study, now quite dated, randomly assigned children in four sites to Head
Start treatments and non–Head Start controls
and evaluated the health services the children
received. The children entering Head Start
had many and serious health problems. They
had an average of 4.6 unfilled cavities; 34 percent scored below the 10th percentile for fine
and gross motor skills for their age; 63 percent had a speech or language problem; and
one-third failed the hearing test. Fourteen
percent had active otitis media.42
Although the Abt study found that compliance with Head Start health performance
standards was imperfect, the Head Start children were significantly more likely than the
control children to have received medical
screenings and necessary services. It is also
worth stressing that Head Start has detailed
performance standards for health services
and that programs are regularly evaluated
with respect to indicators such as the fraction
of children who have received dental examinations, hearing and vision screenings, and
immunizations.
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Using data from Head Start budgets and
from the National Longitudinal Survey of
Youth, Matthew Neidell and I found that
Head Start programs that spend a larger
share of their budgets on health and education raise future child test scores more than
do programs that spend higher shares on
other types of programming, such as programs for parents.43
Given the large socioeconomic disparities in
health in the United States, it may well be
that the health services offered by early intervention programs play an important role in
improving the cognitive functioning and future schooling attainments of impoverished
children. The programs do not seem to duplicate services, but rather to help children get
the services for which they are eligible
through other programs.

Family-Based Services
Offering health services through programs
such as Head Start will not reach all needy
children, both because not all eligible children enroll and because not all needy children are eligible. Home visiting programs
and other family-centered programs offer an
alternative model for service delivery. The
most successful of these programs are those
associated with David Olds.44
Olds’s programs, which focus on families at
risk because the mother is young, poor, uneducated, and unmarried, involve nurse visits
from the prenatal period until the child turns
two. Evaluators have documented many positive effects on both maternal behavior and
children’s health. As of age two, children in
one study site were much less likely than control children to have visited a hospital emergency room for unintentional injuries or ingestion of poisonous substances, although
this finding was not replicated at other study

sites. As of age fifteen, children of visited
mothers were less likely to have been arrested or run away from home, had fewer
sexual partners, and smoked and drank less.
These children were also less likely to have
been involved in verified incidents of child
maltreatment. There was little evidence of
effects on cognition at four years of age (except among children of initially heavy smokers), though the reduction in delinquent behavior among teens could be expected to
improve their school achievement. These
studies suggest that locating children at risk
and ensuring that they receive necessary
services would be a useful complement to
other strategies for reducing disparities in
child health.

The Special Supplemental Nutrition
Program for Women, Infants, and Children
The WIC program probably already plays a
large role in remediating health disparities
that could lead to gaps in school readiness. It
has, for example, been credited with the dramatic decline in the incidence of anemia
among young children between 1975 (shortly
after it was introduced) and 1985. Several
studies indicate that these improvements in
nutrition affect children’s behavior and ability
to learn. Children whose mothers were on
WIC during the prenatal period score higher
than children not on WIC on the Peabody
Picture Vocabulary Test, a good predictor of
future scholastic achievement.45
In any given month in 1998, 58 percent of all
infants were eligible for WIC and roughly 45
percent of all infants received benefits.
Among children aged one to four, 57 percent
were eligible for WIC and 38 percent of eligible children received benefits. Participation
tends to drop off sharply after a child’s first
birthday, when WIC stops providing valuable
infant formula.46
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The program offers participants coupons that
can be used only to purchase specific commodities that meet the nutritional needs of
pregnant or nursing women, infants, and children under five. It is a promising vehicle for
addressing health disparities in other respects
as well. First, WIC agencies have frequent
contact with participants, who typically come
in at least once quarterly to pick up coupons
and get nutritional counseling. Second, the
agencies are required to help participants get
preventive health care by providing services
on-site or through referrals. Third, agencies
teach pregnant women that “breast is best,”

Because WIC already serves
many children who receive
inadequate health care and
because it is strongly linked
to the provision of health
services, it is worth
considering whether WIC
could do more to reduce
health disparities.
although they may undermine this message
by providing free infant formula to women
who choose not to breast feed.
Because WIC already serves many children
who receive inadequate health care and because it is strongly linked to the provision of
health services, it is worth considering
whether WIC could do more to reduce
health disparities. Further promoting breast
feeding would be particularly worthwhile, as
would offering screenings and referrals for
maternal depression. Keeping children in
132
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the program beyond their first year could increase access to health screenings and reduce nutritional problems such as low iron
levels.

Discussion and Conclusions
That there are pervasive differences in health
between black and white children in the
United States is beyond doubt. But do these
disparities explain the racial gaps in school
readiness? The evidence assembled here suggests that although many specific health conditions impair cognition and behavior in individual children, it is unlikely that any
particular condition can explain much of the
racial gap. For example, children with
ADHD score a third of a standard deviation
lower on test scores than children without
the disorder. But because ADHD affects relatively few children and because racial differences in its prevalence are small, it explains
little of the racial difference in school readiness. This does not mean that ADHD or
other health conditions are unimportant.
Clearly ADHD often has devastating effects
on the 4 percent of boys and 2 percent of
girls it affects even if it does not explain much
of the racial gap in outcomes.
Moreover, summed over all health conditions, health differentials could well explain a
sizeable portion of the racial gap. Three of
the conditions evaluated here—ADHD,
asthma, and lead poisoning—could explain
up to 0.6 of a point in the hypothetical 8
point gap used for illustrative purposes. Not
enough evidence is yet available to evaluate
how much other common conditions such as
injuries, ear infection, and dental caries could
contribute. But it would not be far-fetched to
suppose that differences in health conditions
might together explain one point, or an
eighth of the school readiness gap. And maternal health and behaviors may have even
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larger effects on racial gaps in school readiness because they affect more children. After
all, the majority of children are in excellent
health, which means that mean gaps in test
scores are driven largely by children who do
not have health problems.
Simply summing the various estimates in this
paper suggests that as much of a quarter of
the readiness gap between blacks and whites

might be attributable to health conditions or
health behaviors of both mothers and children. Summing yields an upper estimate, because some children may be affected by more
than one condition or behavior. But these
findings confirm once again that mind and
body are intimately connected and that at
least some of the persistent gap in school
readiness between black and white children
may reflect differences in their health.
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The Contribution of Parenting to Ethnic
and Racial Gaps in School Readiness
Jeanne Brooks-Gunn and Lisa B. Markman
Summary
The authors describe various parenting behaviors, such as nurturance, discipline, teaching, and
language use, and explain how researchers measure them. They note racial and ethnic variations in several behaviors. Most striking are differences in language use. Black and Hispanic
mothers talk less with their young children than do white mothers and are less likely to read to
them daily. They also note some differences in harshness.
When researchers measuring school readiness gaps control for parenting differences, the racial
and ethnic gaps narrow by 25–50 percent. And it is possible to alter parenting behavior to improve readiness. The authors examine programs that serve poor families—and thus disproportionately serve minority families—and find that home- and center-based programs with a parenting component improve parental nurturance and discipline. Programs that target families
with children with behavior problems improve parents’ skills in dealing with such children. And
certain family literacy programs improve parents’ skills in talking with their children. Several
interventions have significantly reduced gaps in the parenting behavior of black and white
mothers.
Not all improvements in parenting translate to improved school readiness. Home-based programs affect the mother but do not appear to affect the child, at least in the short term. But
center-based programs with a parenting component enhance both parenting and school readiness. And some family literacy programs also improve readiness.
Because these successful interventions serve a greater share of minority than nonminority families and have more positive effects for blacks than for whites, they offer promise for closing the
ethnic and racial gaps in school readiness.
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E

veryone knows” that parenting
powerfully influences a child’s
well-being. And volumes of research confirm that intuitive
link.1 Could parenting behavior also play a role in the ethnic and racial
gaps in school readiness found by social scientists? Just as there are stark differences in
the economic, educational, and demographic
conditions in the homes of white children
and of black and Hispanic children, as other
articles in this issue report, there may also be
racial and ethnic variation in parenting behaviors. If so, such differences may contribute to the gaps in achievement and readiness that show up when children reach
elementary school. To explore these possibilities, we first describe parenting behaviors, as
well as the ways in which researchers often
assess parenting. Then, we ask to what extent
parents matter. That question may come as a
surprise, because parenting is so universally
regarded as important. But social scientists
have raised questions about the extent to
which parents matter (does their behavior
matter at all, and if so does it matter a little or
a lot?), and we pursue them here.
Next we turn our attention to possible racial
and ethnic differences in parenting behavior.
When we find ethnic or racial differences in
parenting—and we do—we provide examples
of how specific parenting behavior translates
into specific child behavior. We also consider
the issue of equivalence in parenting measures across racial and ethnic groups. Then we
investigate possible programmatic approaches to altering parenting behavior and
ask how effective parenting programs are. Finally, we explore both how much parenting
programs can enhance the school readiness
of minority children and how much they can
close the ethnic and racial gaps in school
readiness.
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What Is Parenting?
Parenting encompasses the literally hundreds
of activities that parents engage in either with
or for their children. Often, researchers divide parenting into categories of behavior. In
this article we use seven: nurturance, discipline, teaching, language, monitoring, management, and materials.2

Nurturance
Nurturing behavior involves ways of expressing love, affection, and care. High nurturing
behaviors include expressing warmth, being
responsive to a child’s needs, and being sensitive to changes in a child’s behavior. Low nurturing behaviors include detachment, intrusiveness, and negative regard.3
Researchers measure nurturance by observing a parent interacting with her child (parents are not particularly good or accurate reporters of their own warmth, detachment, or
intrusiveness). They observe naturally occurring interactions during a two- or three-hour
home visit or during structured tasks that can
be set up at home, at a preschool center, or at
a pediatric clinic. For home visits, the Home
Observation for the Measurement of the Environment (HOME) Inventory, for example,
asks the observer to record whether she saw
certain behaviors, such as a parent spontaneously praising a child’s qualities twice; caressing, kissing, or cuddling a child; or using a
term of endearment.4 The structured tasks
range from free play with a specific set of
toys to problem solving with unique materials
(for example, getting a toy from a box using a
rake or another utensil) to copying a puzzle
or design. Often, researchers videotape the
interactions so that they can code them later.
Sometimes they code very detailed behaviors
(marking the presence or absence of up to
fifteen parent and child behaviors every five
to ten seconds); other systems involve more

The Contribution of Parenting to Ethnic and Racial Gaps in School Readiness

global coding of a number of constructs, such
as sensitivity to a child’s cues, expressed
warmth, intrusiveness, and detachment.
Training of coders is intensive (often for as
long as six weeks) to ensure their reliability.
In semistructured videotaped free play sessions, the observer gives parents and young
children toys to play with, leaving instructions deliberately vague. In several studies,
she places three toys in separate bags, so that
the mother uses one toy at a time, and observes the parent and child for ten to fifteen
minutes.5 The observer rates the session after
repeatedly viewing videotapes of behaviors,
including detachment (low involvement with
and lack of attention to the child), intrusiveness (over-control and over-involvement in
the child’s play), negative regard (anger, rejection), sensitivity (extent to which the parent perceives the child’s signals and responds
appropriately), and positive regard (demonstration of love, respect, and admiration).6
Sometimes, these behaviors are treated separately, because they measure different aspects of nurturance. At other times, they are
clustered together to identify different
groups of parents. For example, we have
identified several groups of parents—we
term them sensitive, directive, uninvolved,
and harsh—based on the coding of behaviors
in the three-bag free play.7

Discipline
Discipline involves parents’ responses to
child behaviors that they consider appropriate or inappropriate, depending on the child’s
age and gender and on parental beliefs, upbringing, and culture.8 Observers sometimes
measure discipline from what they see during
the course of a home visit. They would describe discipline as harsh or punitive if the
parent spanked, slapped, or yelled at the

child during the visit.9 Because parents may
be less likely to spank a child with an observer in the home, observers often ask parents about frequency of spanking. They also
ask about their use of other discipline strategies, such as time out, explanations, and taking away toys or food. In a few studies, they
give parents a scenario. For example, they
ask what a mother would do if her child had a
temper tantrum in the market; or, if her child
had had a tantrum, what she did in response.
Sometimes they calculate a severity-ofpunishment score or a use-of-reason score.10

Teaching
Teaching typically includes didactic strategies
for conveying information or skills to the
child. Observers set up interaction situations
such as putting together a puzzle that is
slightly difficult for the child; drawing a complex figure; learning a skill such as tying a
shoe or buttoning a coat; or sorting building
blocks by shape or color, and then observe
teaching behaviors. Often, they rate the
strategies in terms of quality of assistance.
For example, when helping her child with a
puzzle, a mother might do any of the following: take over and put most of the pieces in
the puzzle; wait until the child runs into difficulty and then take over; not assist the child
at all; provide cues or prompts (“What would
happen if you turned that puzzle piece
around?”) to help the child find the right
place for a piece; provide an overall strategy
(“Can you find all the pieces that go on the
edges of the puzzle?”). Observers would code
the latter two examples as high in quality of
assistance.11
The HOME Inventory includes items related
to teaching—does the parent encourage the
child to learn colors, songs, or numbers or to
read a few words—that can be used to create a
scale called Provision of Learning or Learning
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Stimulation.12 These reports are based on
parental report, rather than direct observation.

Language
Researchers have extensively studied language use between parents and young children. The most comprehensive studies have
transcribed hundreds of hours of motherchild conversations.13 From those transcriptions, observers can code the sheer amount
of language heard by and directed to the
child, as well as the number of different

When parents read to their
children, they vary in how
often they ask the child
questions, expand on what is
in the story, and see whether
the child understands the
meaning of a word.
words, length of sentences, questions asked,
elaborations on the child’s speech, and events
discussed. Observers also frequently elicit
parent language by having parents read to
their children.14 Parents vary in how often
they ask the child questions, expand on what
is in the story, and see whether the child understands the meaning of a word.15 They also
vary in how much they engage in what
Katherine Snow has called nonimmediate
talk, or going beyond the information given
in the story, and in their style of reading.16
The HOME Inventory includes several items
indicative of reading: child has access to at
least ten children’s books; at least ten books
are visible in the home; family buys and reads
a daily newspaper; child has three or more
142
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books of his or her own.17 These items are
tapping something different from frequency
of book reading or style of reading as measured through direct observation. The underlying premise is that children who are exposed to more reading materials live in
households where reading, both adult reading and parent-child shared reading, is more
common.

Materials
The term materials refers to the cognitively
and linguistically stimulating materials provided to the child in the home. This category
can overlap with language and with teaching.
For example, some scholars categorize number of books in the home, number of children’s books, and number of magazine subscriptions as materials rather than as
language because they do not know whether
parents use them to foster reading. Other
items included here are toys and books for
learning the alphabet and numbers, educational toys, musical instruments, push-pull
toys, drawing materials, and the like. The extensiveness of material items in the home is
associated with family income, which is not
surprising, given that most are purchased.18
Monitoring
Monitoring is what might be called “keeping
track.” With young children, monitoring
refers to parental watchfulness. For example,
if a child is playing in a room alone, a parent
might periodically check to see what she is
doing or call out to her; if a child is watching
television alone, a parent might keep track of
what program he is watching and change the
channel if it seems inappropriate. Studies
using time-use diaries of children’s days try to
distinguish between time when the parent is
directly interacting with the child and time
when the parent is in the home and responsible for the child even though the two are
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doing different things.19 Occasionally the distinction is difficult to make, such as when a
child is watching television and the mother is
in the room, sometimes watching and talking
about a program with the child and sometimes doing housework. With older children,
monitoring involves knowing what the child
is doing and with whom he is doing it when
he is outside the home.

Management
Management encompasses scheduling events,
completing scheduled events, and the rhythm
of the household. Most studies of young children either do not measure management at
all or assess it with only one or two short
questions, even though management tasks
consume huge amounts of parenting time.
Most national studies do ask about two
health-related areas: getting the recommended number of well-child visits and getting immunizations on time. Sometimes studies note the appearance of the child (dirty,
not dressed, clothes do not fit) as a possible
indicator of child neglect. Studies do not always assess taking children to scheduled activities outside the home (even though time
diary studies suggest that fathers spend the
greatest proportion of their weekend time
with their preschoolers in such activities), but
often do assess taking children to the park
and to visit relatives.20
Researchers sometimes tap the rhythm of the
household, typically through questions about
the regularity of bedtime, bedtime routines
(reading, singing, praying), how many meals
the family eats together, the breakfast routine
(whether breakfast is eaten at all, whether
the television is on).21

Does Parenting Matter?
Despite all the studies reporting links between parenting and child well-being, we still

need to question whether parenting matters.22 Our premise is as follows. Even
though the literature is voluminous, it also
has its limits, all of which comes down to the
same problem: we do not know, in most
cases, whether the so-called effects of parenting are caused by parental behavior or by
something else that may complicate the
causal link. We consider four different factors: family social, educational, and economic
conditions; genetic similarities between parent and child; child characteristics; and other
unmeasured characteristics (which we believe might be operating but have not measured, or do not know how to measure well).
Although all four factors influence links between parenting and child well-being, they
do not account completely for these links.
(Another line of evidence supporting the
premise that parents matter, reviewed later in
this article, has to do with the potential of
intervention programs to alter parenting.)

Parenting and Correlated Family
Conditions
First, we know that parents differ in their social, economic, and educational backgrounds.
And we know that variations in parenting are
associated with such characteristics. The link
between parental talking and child vocabulary is one example.23 Parents who talk a lot
to their children, ask questions, use many different words, and discuss events are also
more likely to be highly educated, to have
high incomes, and to have few children, as
well as to have children with large vocabularies. And these latter characteristics are themselves associated with child vocabulary. Thus
in reality parental education might account
for the link between parental talking and
child language. If parents who talk a lot are
more likely to be highly educated, we need to
adjust for parental education to be sure the
link between parental language use and child
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vocabulary is not inflated. It is relatively easy
to measure parental education and make statistical adjustments to see if the link between
parental talking and child vocabulary still exists, just as it is for other characteristics like
family structure, income, parity (number of
children), age, and the like. Studies that
make such adjustments find that the link exists independent of parental education.
At the same time, the purpose of such studies
is often to show how parental education, for
example, influences children’s language.
Clearly, in that case, the parental education
effect would have to translate into a specific
parenting behavior, such as talking to the
child. So we often consider parenting (in this
case parental talking) to be a pathway
through which parental education influences
child language. That suggests two types of intervention strategies. One is indirect: to try to
increase maternal education in the hope that
more schooling would cause a mother to talk
more to her child. The other is direct: to try
to increase her talking with the child. The latter would target behavior directed toward the
child (talking), rather than a more general
characteristic of the adult (more education).
The assumption is that it is possible to pinpoint the specific parenting behaviors that
contribute to a specific child outcome. High
levels of parental warmth, in the absence of
much parental talking, for example, would
not be expected to increase child vocabulary.
Neither would parental monitoring, unless it
involved lots of talking.

Parenting and Correlated Genetic
Characteristics
Second, perhaps the most widely heralded
causal issue is that parents and children are
genetically related, which can, in part, account for links between parenting and child
well-being. To continue with our earlier ex144
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ample, parents who talk a lot and have a large
vocabulary are likely to have children who
are predisposed toward language. That is,
language facility is partly heritable.24 Even in
the absence of parenting behavior, parent
language test scores would be linked with
child language scores.25 How can we tell to
what extent the link is due to environment
(here, language expressed to the child) and to
what extent to genetics (here, the biological
relationship between parent and child)?
Studies informed by behavioral genetics are
useful here.26 Two examples, one from studies of adopted children and the other from
work with identical twins (monozygotic twins,
whose genetic material is identical, so that
any differences between them must be environmental), demonstrate that parenting influences child well-being, over and above genetic relatedness of parents and children.
Studies of adopted children show striking increases in cognitive abilities when the children leave institutional care to be placed with
adoptive parents.27 Children in such studies,
however, move from extremely deprived environments without consistent caregivers (orphanages) to stable, two-parent, largely middle-class homes. The studies speak to the
powerful effect of having parents versus not
having parents, but say little about the effects
of varying levels of parenting behavior.
One study does address normal variation in
parenting. Michel Duyme and colleagues
identified a small sample of adopted children
(fewer than seventy) from a review of more
than 5,000 adoption cases in France.28 They
selected all children between the ages of four
and six who had been placed in prescreened
adoptive homes, removed from their birth
parents because of abuse or neglect, and put
in foster care before their adoption. The children were given cognitive tests before their
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adoption and again between the ages of
eleven and eighteen. Overall, the children
showed striking gains in IQ test scores from
early childhood to adolescence, from a mean
score of 77 to 91 (14 points or almost one
standard deviation on a test with a mean of
100 and a standard deviation of 15). The authors classified the adoptive households as
low, middle, or high socioeconomic status
(SES), based on paternal occupation. The
gains were largest for those placed in high
SES families (19 points) and smallest for
those in the low SES families (8 points).29
The assumption is that the high SES families
were providing more language, more teaching, and more materials, all of which facilitated the children’s cognitive growth.
A study of children exposed to cocaine prenatally also illustrates the power of change in
parenting.30 The study recruited more than
400 mothers following delivery. All the new
mothers were considered at high risk for cocaine use; about half had biological indications of cocaine use when they and their infants were tested at delivery. When the
children were four years old, researchers
gave them an IQ test, observed them in their
homes, and gave their caregivers a vocabulary test. In the group of children who had
been exposed to cocaine before birth, only 55
percent were living with their biological
mothers at the follow-up, as against 95 percent of those in the group that had not been
exposed. The cocaine-exposed preschoolers
living with their mothers or with a relative
had significantly lower IQ scores than their
counterparts who were living with an adoptive or foster care mother—even though (not
surprisingly) the latter group had been exposed to more cocaine than those who were
not removed from the mother. Furthermore,
the IQ scores of the exposed children living
with an adoptive or foster mother were com-

parable to those of the children who were not
exposed to cocaine prenatally. For example,
the share of the cocaine-exposed children living with their mothers who had IQ scores
under 70 (the mild mental retardation range)
was 25 percent, as against 10 percent for the
exposed children who lived with nonrelatives
and 16 percent for the nonexposed children.
As might be expected, the homes of the
groups differed; cocaine-exposed children
living with adoptive or foster mothers had
more stimulating environments, and their
mothers had higher vocabulary scores, than
the cocaine-exposed children living with their
biological mothers or relatives.31
The second class of studies does not rely on
change in parents (from orphanage to family
or from biological to adoptive parent). Instead, it uses genetic similarity to delve into
parental effects. In a sample of 500 five-yearold identical twins, mothers were asked to
talk about each of their children. Mothers
tended to describe one twin in more negative
terms than the other. When the children
were in elementary school, their teachers
were asked to rate their behavior.32 Teachers
reported that the twin for whom the mother
had more negative feelings had more behavior problems than the other twin.33 Because
the children had identical genetic endowments, it is highly likely that maternal behavior accounted for the differences in behavior
problems between the twins.

Parenting and Correlated Child
Characteristics
A third causal issue is that parenting behavior
may be in part contingent on the behavior of
the child. That is, not only does parenting affect child behavior, but also children can influence parents.34 We provide two examples,
the first having to do with reading, the second with behavior problems.
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Children of mothers who read to them frequently have large vocabularies, as countless
studies have shown.35 In an evaluation of the
Early Head Start Program, Helen Raikes and
her colleagues have found the expected links
between shared book reading and child vocabulary in more than 1,000 children seen at
age fourteen months, twenty-four months,
and thirty-six months, even after adjusting for
differences in mothers’ verbal abilities.36
(The adjustment is necessary because moth-

More shared reading at
fourteen months was linked
with higher vocabulary
scores at twenty-four months,
which affected the amount
of reading at twenty-four
and thirty-six months.
ers with higher verbal abilities are likely to
enjoy reading more than other mothers,
which could influence their shared book
reading with the child, and because language
ability is partly heritable.) Of more interest is
their exploration of the pathways through
which language at age thirty-six months was
influenced. More shared reading at fourteen
months was linked with higher vocabulary
scores at twenty-four months, which affected
the amount of reading at twenty-four and
thirty-six months. Thus, mothers whose children knew and used more words were reading more to these children as they developed,
over and above their reading levels at fourteen months.
One of the best-known examples of child-toparent effects is an intervention geared to146
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ward children with conduct disorders and
their parents.37 Half the children participated
in a family program, which was effective in
that the children displayed less aggression
after the intervention. But the positive impact on the children was primarily due to
changes in parenting behavior. That is, the
parents in the intervention group stopped reacting negatively to their children’s aggressive behavior by learning other techniques
for dealing with outbursts. In contrast, the
parents in the control group did not alter
their responses to their children’s outbursts,
and therefore the children’s problem behavior showed no change.
The point here is that child characteristics
can influence parenting. But the existence of
differences among children themselves does
not totally account for parenting effects on
children.

Parenting and Unmeasured Correlates
The final complicating causal issue involves
possible correlates of parenting that have not
been measured. Even studies that adjust for
family conditions and child characteristics
may fail to measure other sources of variation
in parenting and children’s school readiness,
perhaps because of limits of cost or time or
the lack of a reliable indicator.
One characteristic often associated with parenting and child outcomes is parents’ mental
health. Mothers who are diagnosed with clinical depression or as having high levels of depressive symptoms engage in less nurturance
and more punitive discipline, as has been
demonstrated countless times for preschoolers
as well as older children.38 And these mothers’
preschool children have more behavioral problems and (sometimes but not always) lower
cognitive test scores.39 But even when analysts
adjust for maternal depression, parenting still
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contributes to these indicators of child wellbeing. Indeed, maternal depression, as well as
other measures of mental health (anxiety, irritability), is thought to act on children through
its effect on parenting behavior.40 Vonnie
McLoyd, Rand Conger, and their colleagues
have proposed a family stress model that traces
the pathways from low income, financial instability, and material stress through parental
mental health to parenting to child outcomes.41 Jean Yeung and her colleagues have
shown that this pathway is stronger for behavioral problems than for cognitive and language
test scores in young children.42
Even if a study measures many potential correlates, it is impossible to be sure that it includes all that are relevant. So scholars use a
variety of statistical techniques to minimize
the likelihood that results are due to something besides parenting.43 But the most convincing evidence is gleaned from experiments where families enter a treatment or a
control group through random assignment.
We present evidence from experiments designed to test the efficacy of parenting programs later in the article.

Do Ethnic and Racial Differences
in Parenting Exist?
In this section we first ask whether measures
of parenting are equivalent across ethnic and
racial gaps. Next we consider whether there
are ethnic and racial differences in the seven
dimensions of parenting described earlier
And, finding some, we compare their size
with that of the ethnic and racial gaps in
school readiness. For several domains of parenting, we find the sizes are similar. Using
evidence of congruence in the strength and
direction of links between parenting and
school readiness for black, white, and Hispanic children, we ask whether the meaning
of parenting behavior varies from one ethnic

or racial group to another. Although the dimensions of parenting seem to be equivalent
across groups, the levels of particular behaviors do, in some instances, vary. At the same
time, there are more similarities than differences in links between children’s school
readiness and parenting across racial and ethnic groups; when differences appear, they
seem to be clustered in negative parenting
behaviors.

Equivalence of Parenting Measures
across Ethnic and Racial Groups
Any discussion of parenting gives rise to arguments about whether parenting behaviors
are the same from one group to another and
whether measures of parenting have the
same meaning from one group to another.
Three considerations are relevant: first,
whether parenting behaviors are universal or
specific to time and place; second, how representative the parenting behaviors typically
measured and developed using middle-class
white samples are of other groups; and third,
whether a particular society “privileges” certain parenting behaviors.
Regarding the first point, many aspects of parenting described in this article are exhibited
by parents in many societies.44 That is, all parents have ways of nurturing, teaching, disciplining, monitoring, and managing their young
children. All provide a linguistic environment
as well as a material environment. But the expression of these parenting activities sometimes differs, and the emphasis among behaviors sometimes varies. In eastern Africa, for
example, parents devote much time to working with and encouraging their toddlers to develop their motor skills. Not surprisingly, their
children’s motor skills are more advanced than
those of U.S. children.45 Parents in Western
societies often value language and vocabulary
skills (given their links to doing well in school),
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so the language output of Western children is
often greater than that of children in other societies.46 The point, however, is that parents
across societies engage in teaching activities
(as in the case of motor skills) and language activities (as in the case of vocabulary). The difference is in the level of a particular behavior,
not its existence.47
On the second point, the parenting behaviors
measured in most studies are said to be representative of middle-class families in the
United States.48 We agree with this proposition, given the samples from which most parenting measures were derived. Consequently,
some parenting behaviors are probably not
measured, or not measured well. And these
may be behaviors that are more prevalent in
black and Hispanic groups than in white
groups. For example, some groups, such as recent Hispanic immigrants, may value compliance of toddlers more than do other groups.49
Are we measuring compliance, and the
parental behaviors that foster it, accurately?
Another example of imperfect measurement
of parenting surfaced from our research
group’s work with a widely used coding
scheme developed by Diana Baumrind,
which distinguishes between authoritative
parenting (warm, firm control) and authoritarian parenting (negative, harsh control).50
Studies have found that black mothers are
more authoritarian and less authoritative
than white mothers, just as lower SES mothers are more authoritarian than higher SES
mothers.51 However, black graduate students
in our laboratory felt that these codes did not
represent what they had seen in black families. So we did an exploratory analysis using a
sample of about 700 black and white mothers
of toddlers, attempting to identify clusters of
mothers based on our videotaped ratings on
both domains. We identified not two but four
148
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groups of mothers—those who were high in
warm, firm control and low in negative, harsh
control (the classic authoritative behavior);
those who were high in negative, harsh control and low in warm, firm control (the classic
authoritarian behavior); those who were relatively high in both (what we termed “tough
love”); and those who were low in both (what
we termed “detached”). More blacks than
whites were in the tough love group. The
classic authoritarian group was composed
primarily of teenage mothers, both black and
white, while the tough love group comprised
mostly older black mothers with at least a
high school education. Interestingly, children
of mothers in the tough love group had
higher IQ and vocabulary scores than children in the classic authoritarian or the detached group, suggesting that previous coding schemes had confounded two groups of
black mothers by labeling them authoritarian—and assuming that their parenting had
negative consequences for school readiness.52 A further example of how difficult it
can be to measure parenting relates to findings that spanking has less negative consequences for black than white children.53
Spanking may be more normative for the
black children, and it may occur in the context of warm parenting—that is, tough love.
As to the third point, perhaps the best evidence of the validity of a particular parenting
behavior is how well it predicts school readiness. And given our focus on racial and ethnic
differences, whether parenting predicts
school readiness equally well in different
groups is critical. In general, the parenting
behaviors described in this article are related
to school readiness in U.S. society at this time.
They do not necessarily represent all parenting behaviors, or particular behaviors valued
by certain groups, or behaviors that promote
outcomes other than school readiness. In this
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sense, we are privileging more Western, middle-class parenting behaviors. If we are correct that these are the behaviors that contribute to school readiness, and if these are
the behaviors that parenting interventions target because of their links to school readiness,
then this privileging seems appropriate. It
does not mean that these parenting behaviors
are “good” while others are not.

Ethnic and Racial Differences
in Parenting
There are ethnic and racial differences in
parenting during early childhood. Evidence
is available on five of the seven parenting dimensions: nurturance, discipline, teaching,
language, and materials. In all cases, when
differences occur, black mothers have lower
scores on parenting measures than do white
mothers. Similar differences often exist between Hispanic and white mothers as well,
although the research base for this comparison is much smaller. In general, the effect
sizes for the ethnic and racial differences
range from one-fifth to three-fifths of a standard deviation—similar to but slightly
smaller than school readiness measures,
which are roughly two-fifths to four-fifths of a
standard deviation.54 These parenting differences would translate into 3 to 9 points on a
test that had a mean of 100 and a standard
deviation of 15 (as many tests of vocabulary
and intelligence have). All references to test
points in the rest of the article refer to a test
with such characteristics. School readiness
measures on such a test show racial gaps of 6
to 12 points, depending on the aspect of
readiness being measured.
Evidence for racial and ethnic gaps in nurturance comes from several sources. On the
first, the observational HOME Warmth
Scale, black mothers sometimes have lower
scores, although the differences are modest:

one-fifth of a standard deviation or less, or 3
points or less, using our reference test.55 Hispanic mothers have scores comparable to
whites in most cases.56
Another positive indicator of nurturance is
the sensitivity of the mother, as expressed in
mother-child free play or problem-solving situations. Black mothers are rated as having

Another positive indicator of
nurturance is the sensitivity
of the mother, as expressed in
mother-child free play or
problem-solving situations
somewhat lower levels of sensitivity—about
one-fifth of a standard deviation—as coded
from fifteen-minute videotaped sessions.57
Measures on the more negative end of the
nurturance continuum are also gleaned from
mother-child interchanges recorded on the
videotapes, which have documented racial
differences in negative regard, intrusiveness,
and detachment, with black mothers scoring
slightly higher than white mothers. The blackwhite differences are around one-fifth to twofifths of a standard deviation (3 to 6 points).58
Discipline also varies by racial and ethnic
group. Black mothers are somewhat more
likely to spank their children than are white
mothers.59 White mothers are more likely to
use reasoning as a discipline technique,
though the effects are modest, about one-fifth
or less of a standard deviation (1 to 3 points).60
Perhaps the most striking differences are for
language.61 Transcriptions of naturally occurV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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ring mother-child conversations suggest that
children’s exposure to language and conversation varies widely across social class groups,
as demonstrated in a sample of forty-two
children from three different social class
groupings.62 As such differences accumulate
over the first years of life, the children in
families with a high socioeconomic background have engaged in literally thousands
more conversations than children from lower
socioeconomic backgrounds. Even when they
begin speaking (around their first birthday),
higher SES children have larger vocabularies
than the children from middle and low SES
families. By their second birthday, the children in the middle SES group have pulled
away from those in the low SES group. And
these differences accelerate over time. So by
age three, vocabularies of the children in the
low SES group are half the size of those in
the high SES group and two-thirds the size of
those in the middle SES group. Given the
racial composition of the SES groups in this
study (the majority of black families were in
the low SES group), black-white differences
were equally large.

Large national or multisite studies often ask
about the frequency of reading.67 From 40 to
55 percent of mothers report reading to their
toddler every day.68 Black mothers are about
two-thirds as likely as white mothers to do so;
Hispanic mothers, about half as likely.69 Ethnic and racial differences in frequency of
reading exist in population-based as well as
low-income samples. Black and Hispanic
children also come from homes with fewer
reading materials (books, children’s books,
magazines, newspapers) than do white children.70 The size of such differences is between one-fifth and three-fifths of a standard
deviation.

Scholars have posited differences in family
“speech cultures,” which are associated, in
part, with social class and race.63 The educated middle- to upper-middle-class “speech
culture” provides more language, more varied language, more language topics, more
questions, and more conversation, all of
which are linked with large vocabularies in
toddlers and preschoolers. Repeated and varied, these parental speech patterns predict
how fast young children learn words.64 Little
research has focused on whether the variations, if controlled, would reduce the racial or
ethnic gap in school readiness.65

Reduction in Racial Gaps in School
Readiness as a Function of Parenting
The racial differences in parenting do account for a portion of the racial gap in school
readiness. In general, researchers who have
conducted such analyses report that a 12 to
15 point gap between black and white children is reduced by 3 to 9 points when parenting is considered.

Analysts have also examined shared book
reading as a vehicle for language input.66
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Materials in the home also vary by ethnicity
and racial group. Not only do black and Hispanic families have fewer reading materials
in their homes, but typically they also have
fewer educationally relevant materials of
other types (as indexed by the HOME Learning Scale). Racial differences on the Learning
Scale are large, from two-fifths to three-fifths
of a standard deviation, or 6 to 9 points on
our reference test.71

Most national studies that follow a group of
the same children over time use the Learning
Scale as a measure of parenting.72 This particular measure of parenting is often posited to
be one of the pathways through which parental
income, education, marital status, and age affect children (just as language input and
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shared book reading are pathways through
which family social class influences school
readiness). Taking this measure into account
narrows the racial gap in such early childhood
outcomes by one-third to one-half.73

Do Parenting Interventions Work?
Is it possible to enhance parenting through
intervention programs? And if so, do some of
the beneficial effects on children of early
childhood intervention programs operate
through their effects on parenting? We consider evidence for each question. In general,
programs focused on parenting can alter behavior, as has been demonstrated in several
well-designed evaluations of experimental
programs (those in which families are randomly assigned to treatment and control
groups). And some—but not all—of the benefits that accrue to children seem to operate
through changes in parenting behavior.

Effects of Parenting Interventions
Interventions for parents of young children
fall into four categories: home-based (often
termed home-visiting) programs, centerbased early childhood education programs
with a parenting component (often termed
center plus programs), family literacy programs, and programs targeting child behavior
problems by changing parental behavior (the
latter are reviewed in a separate section).74
We focus on programs initiated in the first
four years of a child’s life.75
HOME-VISITING AND CENTER PLUS. Almost all parenting programs target families in
which parents are poor, have little education,
are young, or are unwed. The programs are
not universal. Some have operated in multiple sites (which assures that they can be
transferred to other settings and that staff can
be trained to deliver services and curriculum). Overall, programs have served more

black and urban families than white, Hispanic, or rural families, so we have more evidence of program efficacy for the former
than the latter.
Program evaluations have focused mostly on
nurturance, discipline, language, and materials. They have gathered little information
about teaching and virtually none about monitoring and management (with the exception
of health practices, which are not reviewed
here).76 Several programs also target parental
mental health.77 Fewer programs have effects
on maternal depression than on nurturance,
language, and materials, suggesting that it
might be easier to alter parenting behavior
than parental emotional state, at least using
parenting interventions, rather than more focused treatment of depressive symptoms.78
Nurturance has received much attention, because one of the goals of many home- and center-based programs with a parenting component is to enhance sensitivity and reduce
negativity (the same is not true of family literacy programs). Home-visiting programs are
more likely to affect nurturance than other
parenting behaviors. For example, eleven of
thirteen home-visiting evaluations that reportedly observed mother-child interactions found
positive benefits.79 (One meta-analysis suggests that home-visiting programs are better at
reducing parental insensitivity than at changing other aspects of the mother-child attachment relationship.)80 Center-based programs
with a parenting component, including Early
Head Start, also report enhancing sensitivity
and reducing negativity.81
Discipline has not been measured as frequently. When it has, both home-based and
center-based programs with a parenting component have shown decreases in spanking
and, in several cases, an increase in the use of
V O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5

151

Jeanne Brooks-Gunn and Lisa B. Markman

reasoning.82 Again, this aspect of parenting is
not the focus of family literacy programs.
Teaching is often a part of intervention programs. One curriculum, LearningGames, has
been used in the Infant Health and Development Program, the Abecedarian Program,
and Project Care.83 The object is to present
age-appropriate activities for the child and
the parent to do together, and to provide the
parent role modeling and instruction in how

Language is most likely to be
changed by family literacy
programs that focus directly
on shared book reading and
other language settings.
to approach them. Center-based programs
with a parenting component have reported
improving parents’ ability to assist in problem-solving activities.84 Much less is known
about home-visiting programs in this regard.
Home-based and center-based programs do
not often target maternal language, at least
not directly. We know almost nothing about
whether they increase maternal language
output. Because one determinant of a child’s
increased vocabulary is the mother’s vocabulary, such a goal might be sensible.
A few literacy programs have tried to change
how parents read with their children, with an
implied goal of using more, and more varied
language. Grover Whitehurst and his colleagues developed a program of dialogic
reading that trained mothers and teachers to
read with an emphasis on asking children
questions, providing feedback to their re152
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sponses, initiating conversations that went
beyond the book’s content, and delving into
children’s understanding of concepts.85 The
adult training was successful, and children in
the treatment group had higher language
scores than those in the control group. Several programs with a focus on literacy are
now being evaluated.86
Many home-based and center-based programs have used the HOME Learning Scale
to assess the parenting dimension that we call
materials. About half of the center-based programs with a parenting component report
higher scores on this scale after treatment;
fewer home-based programs report such effects.87 Even Start, a national literacy program, reported its most consistent treatment
effect on reading materials in the home.88
In conclusion, home- and center-based programs with a parenting component have their
largest and most consistent effects on nurturance. They have some effects on discipline
and, in some instances, on materials. Little
evidence exists, for or against, regarding effects on language. Indeed, language is most
likely to be changed by family literacy programs that focus directly on shared book
reading and other language settings.
PARENT BEHAVIOR TRAINING PROGRAMS.

Yet another type of parenting program aims
to alter the behavior of parents whose children exhibit problem behavior. Typically,
children who are disruptive and aggressive
and who act out in the preschool and early
school years are likely to have high rates of
delinquency and school drop-out during adolescence.89 In the early school years, they are
likely to spend little time engaging in classroom tasks and are often disliked by their
peers and teachers.90 To address these children’s needs, researchers and clinicians have
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developed several types of programs, focusing variously on parents, teachers, the child’s
social skills in the classroom, or individual
counseling.91

problems have been proven successful. Programs that include both parents and preschool teachers seem to be the most successful of all.

One parent training program, developed by
Carolyn Webster-Stratton and her colleagues,
crafts group discussions around videotaped
vignettes of typical discipline situations in the
home, often showing several ways to handle a
particular situation.92 This program has been
found to reduce parents’ negative discipline
and nurturance behaviors and increase positive parenting behaviors in mothers. Webster-Stratton’s Incredible Years Curriculum is
often targeted to families in Head Start. As a
result, it benefits poor families. When the
parent program was expanded to include a
teacher component, it reduced negative behavior and increased more supportive behavior in parents, and it enabled teachers to use
more positive management techniques in
their Head Start classrooms. Children in the
program have lower rates of acting out and
aggressive behaviors and are more engaged
in their classrooms than are children in a control group.93 Webster-Stratton’s programs
have effects on children of between one-half
and two-thirds of a standard deviation, or 7 to
10 points on our reference test.

Parenting Impacts and Their Effects
on Children
Do the interventions’ positive effects on parenting make any difference in children’s cognitive performance and school readiness?
Two types of evidence are relevant, the first
having to do with whether the programs
have effects on the children and the second
with whether any of the children’s benefits
are due to the effects of the programs on
parenting.

A few other programs offer a range of services, beginning with low-intensity services
for all parents in a classroom and moving to
more intensive services for parents whose
children have moderate behavior problems
and even more training and counseling for
families whose children have severe behavior
problems.94 Most of these programs, however, have focused on kindergartners and first
graders.
Our point is that parent training programs for
children with moderate or severe behavior

The answer to the first question depends on
the type of intervention. Few home-visiting
programs have altered children’s school
readiness.95 That being so, the positive parenting effects for home-based programs
could not be translated into child effects. In
our view, most home-visiting programs are
not intensive enough, and home visitors are
not trained or supervised enough, to be likely
to enhance school readiness.96
In contrast, the center-based early childhood
education programs with a parenting component have improved vocabulary, reading
achievement, math achievement, and IQ,
with some effects continuing through adolescence in some studies.97 Although these programs have few effects on socioemotional development in preschool, two have lowered
juvenile delinquency and teenage pregnancy
rates.
Second, when programs affect both parents
and children, does the enhanced parenting
affect the child outcomes? This question is
important, especially for center-based programs with a parenting component, because
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these programs could operate through the
parent or through the center services received directly by the child. In the Infant
Health and Development Program, the positive effects on the HOME Inventory accounted for a portion of the IQ benefit at age
three.98 In the Early Head Start Program
Demonstration, about two-fifths to one-half
of the treatment effect on child cognitive test
scores operated through the program’s effect
on parenting behavior.99 Center-based programs with a parenting component appear effective at enhancing parenting and school
readiness, with some of the effect on the latter operating through the former. These programs are, in our opinion, a good bet for increasing child well-being.
The Whitehurst literacy program noted
above also had positive child effects. Other
family literacy programs should similarly
yield benefits, with the effects assumed to
operate through parental language use. Although we have fewer data on which to base
our opinion, we believe that these programs
also show promise for improving parenting
and school readiness. The parent behavior
training programs also have shown effects on
children when targeted to families whose
children have been identified as having problem behavior.

Can Parenting Interventions Close
the Ethnic and Racial Gaps in
School Readiness?
If parenting interventions are to narrow ethnic and racial school readiness gaps, they
must meet one of several conditions. First,
effective interventions should be offered to
proportionately more minority than nonminority families. This could be achieved if
such programs were offered to families with
characteristics—for example, poorly educated mother, unwed mother, or mother with
154
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poor mental health—that are more often
found in minority than in white families.
Second, even if programs were not provided
to more minority than nonminority families,
they could still reduce the racial gaps if they
were more beneficial to black than white
parents. Third, even if parenting programs
were not more effective for black and Hispanic than white parents, they could still
narrow ethnic and racial differences if they
were more beneficial to mothers with certain
characteristics, such as being young or
poorly educated, that are more prevalent
among black and Hispanic mothers than
white mothers.
Evidence on the first condition is scanty; estimates of the shares of black, Hispanic, and
white families receiving parenting programs
do not exist. But more is known about the
second and third conditions. Parenting programs sometimes do have more beneficial effects for blacks than for whites and, to a
lesser extent, for younger than for older
mothers. That being the case, parenting programs, if implemented, could reduce the
racial gap in school readiness.

Who Receives Parenting Programs?
Parenting interventions are almost always
targeted to specific groups, typically parents
who are poor, poorly educated, young and
unwed, live in impoverished communities, or
have mental health problems.100 As such,
they are likely to serve a greater share of minority than nonminority families—a ratio of
three to one (or higher)—given the differential prevalence of such conditions.101 No estimates exist of the number of families with
young children served by parenting programs, but two home-visiting programs that
focus on parenting—the Nurse Home Visitation Model and the Healthy Start Model—
have been initiated countrywide.102
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In their article in this volume, Katherine
Magnuson and Jane Waldfogel note that 30
percent of all U.S. children under the age of
six are in some form of center-based child
care and education. Breaking that figure
down, they find 30 percent of white children,
22 percent of Hispanic children, and 40 percent of black children in center-based care.
Some but not all child care programs also provide parenting classes or home visiting; publicly funded programs, such as Head Start, are
most likely to do so.103 Proportionately more
black than white children attend Head Start;
if these programs are effective in altering parenting behavior, then Head Start could reduce the racial gap in school readiness. Too
few studies have examined its efficacy vis-àvis parenting outcomes to make an inference
about the probability of Head Start as a path
to reducing racial gaps, but the program does
seem to have positive effects on children.104

Differing Program Effects on Black and
White Parents
If parenting interventions benefit black and
Hispanic parents more than white parents,
they could reduce gaps in school readiness.
Few demonstration programs have examined
this question, in large part because most parenting programs operate in one community
or neighborhood, so that racial and ethnic
variation in participants is quite limited. But
two multisite demonstrations report larger
effects on black than white mothers in some,
but not all, aspects of parenting.
Through the Infant Health and Development
Program (IHDP), an eight-site randomized
control trial, about 1,000 families with low
birth weight children born in 1985 were offered parenting-focused home-visit and center-based child care from birth through the
child’s third year of life. The program assessed HOME Inventory, mother-child free

play, and problem-solving videotaped interactions, maternal mental health, and spanking.105 According to analyses conducted for
this article, black mothers benefited more
from the program than did white mothers
when their children were age three (that is, at
the end of the intervention). Observers noted
more learning and less punitive discipline in
the homes of black mothers in the intervention than those of black mothers in the con-

If parenting interventions
benefit black and Hispanic
parents more than white
parents, they could reduce
gaps in school readiness.
trol group; effect sizes were about one-fifth
to one-quarter of a standard deviation, or 3 to
4 points on our reference test. We found no
corresponding treatment differences for the
white mothers.106 In both cases, the scores of
black mothers in the treatment group were
higher than those of their counterparts in the
control group and were comparable to those
of the white mothers in both the treatment
and the control groups.
Researchers report similar findings in the
Early Head Start Demonstration (EHS), a
randomized seventeen-site evaluation of
home- and center-based early childhood intervention for pregnant women and young
children, conducted from the late 1990s into
2000.107 Black mothers in the intervention
group had more positive and fewer negative
parenting behaviors than did black mothers
in the control group; the effect sizes ranged
from one-fifth to one-half of a standard deviation (3 to 7.5 points on our reference test).
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Researchers found these effects in eight parenting behaviors measured at the end of the
intervention, when the children were three
years old. Hispanic mothers also benefited
from Early Head Start, although not as much
as black mothers and not in as many parenting behaviors. The program had almost no
effect on the white mothers. The EHS intervention raised the parenting scores of the
black mothers to levels similar to those of
the white mothers, mirroring the IHDP
results.

Differing Program Impacts by Maternal
Age, Education, and Mental Health
Programs could also reduce the ethnic and
racial gaps if they benefited mothers who
were poorer, younger, or single more than
other mothers, because these characteristics
are more likely among black and Hispanic
mothers than among white mothers. At least
three lines of evidence exist, the first relating
to maternal education, the second to maternal age, and the third to maternal mental
health. We believe that it would be possible
to reduce racial gaps in school readiness if
the results described below could be replicated in large-scale programs.
First, early childhood education programs
seem to have more benefits for children of
mothers with a high school education (or
less) than they do for children whose mothers have some postsecondary schooling.108
Less information is available on whether
such programs affect parenting. In the
IHDP, even though children of less educated
mothers benefited more, their mothers did
not. The Early Head Start Demonstration
had somewhat greater effects on the parenting behavior of the less educated than on
that of the more educated mothers, as well as
on child engagement and persistence in
mother-child play sessions.109 Effect sizes
156
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range from one-fifth to one-quarter of a standard deviation (3 to 5 points on our reference test). At the same time, only EHS
mothers with more than a high school education showed significant increases in reading
at bedtime and reductions in spanking.
These mixed findings signal caution in accepting this pathway—larger effects for less
educated mothers—to reducing the racial
gap in school readiness.
Second, young and first-time parents might
also benefit more from parenting interventions than older, more experienced parents.
And, indeed, whenever benefits of treatment
differ by parental age, they favor the younger,
typically teenage and unwed mother.110 Results are stronger for the Nurse Home Visitation Model than for EHS.
Third, although evidence is limited, parenting interventions do appear to have greater
effects for mothers with low psychological resources. Of the seventeen sites in the EHS
demonstration, eight asked mothers about
depressive symptoms before the intervention
began; those with more symptoms were more
likely than those with fewer symptoms to see
symptoms reduced during the intervention.111 In IHDP, by contrast, all intervention
mothers experienced reduced depression
symptoms.112 Early Head Start had somewhat greater effects on mothers’ parenting
behaviors for those with initially high depressive symptoms.113
David Olds and colleagues have reported
that their Nurse Home Visitation Model had
more positive effects on mothers with low
psychological resources (a measure comprising mental health, sense of mastery, and
intelligence obtained before the intervention) than on those with high psychological
resources.114

The Contribution of Parenting to Ethnic and Racial Gaps in School Readiness

Conclusion
Parenting influences young children in many
different ways. The frequency of certain parenting behaviors, those often linked with
school readiness, are lower for black and Hispanic mothers than for white mothers,
though adjustment for differences in family
conditions attenuates these differences to an
extent. These racial and ethnic differences in
parenting in large part parallel racial and ethnic differences in school readiness. When
such parenting differences are controlled,
the gaps in school readiness drop 25 percent
to 50 percent.
It is possible to alter the parenting behavior
of black and Hispanic mothers. In several instances, interventions have reduced the gaps
in the parenting behavior of black and white
mothers. In these cases, black children also
benefited more than white children from the
intervention. These successful programs have
been high-quality and center-based with a
parenting component (typically through
home visiting). Exclusively home-based pro-

grams have not yielded comparable findings;
they affect the mother but not the child and
therefore (with a few exceptions) cannot narrow ethnic and racial gaps in school readiness. We cannot say from existing evidence
whether all center-based programs should
have a parenting component. There is little
evidence documenting the effects of parenting components in publicly funded programs
such as Head Start. In addition, because virtually all programs for children under age
four involve the parent, it is not known
whether a center-based program without a
parenting component is as effective as one
with such a component. The rise of the prekindergarten programs may provide some insight, because many such programs do not
target the parent in any significant way.
Whether such programs will show similar impacts on children without parental involvement remains to be seen. The exciting findings of the new family literacy programs and
the parent behavior training programs also
provide possible avenues for targeted parenting programs.
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in School Readiness
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Summary
The authors examine black, white, and Hispanic children’s differing experiences in early childhood care and education and explore links between these experiences and racial and ethnic
gaps in school readiness.
Children who attend center care or preschool programs enter school more ready to learn, but
both the share of children enrolled in these programs and the quality of care they receive differ
by race and ethnicity. Black children are more likely to attend preschool than white children,
but may experience lower-quality care. Hispanic children are much less likely than white children to attend preschool. The types of preschool that children attend also differ. Both black
and Hispanic children are more likely than white children to attend Head Start.
Public funding of early childhood care and education, particularly Head Start, is already reducing ethnic and racial gaps in preschool attendance. The authors consider whether further increases in enrollment and improvements in quality would reduce school readiness gaps. They
conclude that incremental changes in enrollment or quality will do little to narrow gaps. But
substantial increases in Hispanic and black children’s enrollment in preschool, alone or in combination with increases in preschool quality, have the potential to decrease school readiness
gaps. Boosting enrollment of Hispanic children may be especially beneficial given their current
low rates of enrollment.
Policies that target low-income families (who are more likely to be black or Hispanic) also look
promising. For example, making preschool enrollment universal for three- and four- year-old
children in poverty and increasing the quality of care could close up to 20 percent of the blackwhite school readiness gap and up to 36 percent of the Hispanic-white gap.
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F

or children growing up in the
United States, early childhood
care and education have become an increasingly common
experience. Almost every child
entering kindergarten today has been in care
of some form, and a growing share of kindergartners has attended preschool or received
center care. On average, preschool and center care develop young children’s early academic skills through enriching activities and
sometimes direct instruction.1 Yet the type
and quality of the care that children receive
varies widely. Hispanic children, for example,
are less likely, and black children are more
likely, than white children to be enrolled in a
preschool or in center care.

Do children’s differing experiences of early
childhood care and education affect racial
and ethnic gaps in school readiness? If so, do
they widen the gaps or narrow them? In this
article, we review research on the effects of
child care and education on young children’s
school readiness and look at racial and ethnic
differences both in who receives early childhood care and education and in the amount
and quality of care.2 All three types of evidence are important: for early childhood care
and education to influence racial and ethnic
gaps in school readiness, the enrollment, intensity, or effects of these programs must differ by race or ethnicity.
Early care and education might widen racial
and ethnic gaps if children from racial and
ethnic minority groups are less likely to be
enrolled in beneficial programs, spend less
time in them, attend lower-quality programs,
or benefit less from them. Conversely, preschool experiences might narrow racial and
ethnic gaps if children from minority groups
are more likely to be enrolled, spend more
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time in them, attend higher-quality programs, or benefit more.
In discussing racial and ethnic gaps, we focus
on three groups: Hispanics, non-Hispanic
whites (whites), and non-Hispanic African
Americans (blacks). We note that these
groups are socially constructed and heterogeneous categories that proxy for diverse ethnic
and cultural groups.3 Hispanic describes
first-generation immigrants, refugees from
Cuba, and Puerto Ricans, all of whom face
different circumstances in U.S. society, including socioeconomic resources.4 In the
United States, the Hispanic and black categories serve as markers for minority status
and its accompanying experiences of discrimination and disadvantage.5 Hispanic and
black children face much higher rates of
poverty, particularly persistent poverty, than
do white children.
In this article, we first review the main types
of early childhood care and education and
their effects on school readiness. We then
summarize trends in enrollment and in the
quality of care for Hispanic, white, and black
children. We conclude by considering how
early childhood care and education might
help to narrow racial and ethnic gaps in
school readiness and by discussing the implications for public policy.

Main Types of Early Childhood
Care and Education
Early childhood care and education programs come in many forms. We categorize
these into three broad types: parental care,
informal care (by a relative, nanny, or
babysitter in the child’s own home or in a
babysitter’s or family day care provider’s
home), and center care or preschool (day
care center, nursery school, preschool, Head
Start program, or prekindergarten).
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We focus most on the third category because
a host of studies has found that children who
attend center care or preschool programs
enter school more ready to learn. As noted,
this category includes many different types of
programs, and it is important to distinguish
between them.
Most children in preschool or center care attend private programs, for which their parents pay fees. Low-income working parents
may receive child care subsidies that offset
some of the costs, and other families with
working parents may also receive financial assistance through tax provisions, including the
child and dependent care tax credit and the
dependent care assistance plan.6 Some center care and preschool programs operate fullday and year-round; others, only part-time or
during the school year.
Preschool attendance becomes more common as children approach school age. Approximately 60 percent of four-year-old children are in care during the year before they
enter kindergarten, up from about 17 percent in care before their second birthday.7
The federal government does not regulate
preschool programs, and state regulations
vary widely in both stringency and enforcement.8 One way to assess the quality of center care is through “structural” indicators,
such as more highly educated teachers,
smaller classes, and lower children-to-staff
ratios.9 Some studies suggest that caregiver
education may be particularly important.10
Quality varies widely from one program to
the next, but, on average, the quality of center care programs, as measured by structural
indicators, is probably just “mediocre.”11
A second, arguably better, way to measure
child care quality is for trained observers to

rate the quality of the “process”—the
warmth, responsiveness, and sensitivity of
caregivers, as well as the physical environment and children’s activities.12 Thus measured, few center-based programs are high in
quality; a substantial proportion rank low in
quality.13 The Cost, Quality, and Child Outcomes Study, conducted in 1993, found good
or developmentally appropriate care in only
24 percent of centers serving preschool-age
children. Quality was poor in 10 percent.
Child-caregiver interactions were positive in
less than half.14 The National Institute of
Child Health and Human Development
(NICHD) Study of Early Child Care found
similarly low rates of positive child-caregiver
interactions in center care.15
A small but growing share of children attend
publicly funded preschools, most commonly
Head Start and prekindergarten (other public
programs exist, but they serve few children).
Head Start, the largest publicly funded early
education program, began in 1965 as part of
President Lyndon B. Johnson’s War on
Poverty. It serves children from families with
incomes below the federal poverty threshold,
as well as children with disabilities.16 Under
Head Start, federal grants are provided to
local community organizations that offer early
education and comprehensive health, nutrition, and family services to three- and fouryear-old children.17 In 2002 the federal government distributed $6.3 billion to local Head
Start grantees, who served an estimated 65
percent of eligible three- and four-year-olds,
some 10 percent of all children in that age
group.18
To receive funding, Head Start programs
must meet twenty-four federal performance
guidelines. Centers undergo an on-site review at least once every three years. In 2000
about 85 percent of reviewed centers met the
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standards of adequate care. According to a
recent study of Head Start, programs met or
exceeded recommendations of the National
Association for the Education of Young Children (NAEYC, a leading group of experts in
the field) for class size and adult-to-child ratios. Judged by process quality, on average
Head Start centers are on par with other
types of center care.19 Nevertheless, only
one-third of Head Start teachers hold four-

Most state programs target
disadvantaged three- and
four-year-old children and
serve a small but growing
share of children, with an
estimated 14 percent of fouryear-olds enrolled in public
school–based prekindergarten
programs in 2002.
year college degrees, and experts worry that
low pay and low levels of provider education
constrain program quality.20
Prekindergarten programs, often funded
through local school districts, are a more recent type of early education.21 As the name
suggests, they provide a year (or two) of education before children enter kindergarten.
Publicly funded programs rely mainly on
state dollars, although local school districts
may also use federal Title 1, disability, or
other types of funds. Prekindergarten programs may operate in public schools, but
some states also directly fund, and school districts may subcontract with, other programs
to provide early education services. Typically,
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prekindergartens offer some services beyond
education, including meals and transportation, but few provide a full array of services
such as health screenings.22
Since 1990, state funding for prekindergarten
has increased 250 percent, to approximately
$1.9 million in 2002, but state spending
varies widely.23 In 2000, thirty-nine states
had prekindergarten initiatives, but only
seven (Connecticut, Georgia, Illinois, Kentucky, Massachusetts, Ohio, and Oklahoma)
made substantial per capita investments in
them.24 Most state programs target disadvantaged three- and four-year-old children and
serve a small but growing share of children,
with an estimated 14 percent of four-yearolds enrolled in public school–based
prekindergarten programs in 2002.25 Only
two states, Georgia and Oklahoma, and the
District of Columbia offer such programs to
all children; they serve slightly more than half
of their four-year-olds.
Structural quality indicators suggest that
prekindergarten programs provide relatively
high-quality care.26 Most states set guidelines
for class size and child-to-caregiver ratios
that meet or exceed NAEYC recommendations. The average size of general education
prekindergarten classes in public schools is
well within NAEYC guidelines.27 Of schoolbased prekindergarten teachers, 86 percent
have four-year college degrees, more than
twice the rate among center care and Head
Start teachers. Teachers’ pay is also more
likely to be commensurate with that of elementary school teachers (82 percent receive
public school teacher salaries) and considerably higher than that of other child care
workers.28 State-funded prekindergarten
programs in private preschools, however, appear to have lower structural quality than
programs in public schools.29

Early Childhood Care and Education: Effects on Ethnic and Racial Gaps in School Readiness

Data on process quality in prekindergarten
programs are in short supply. Because structural indicators are linked to process quality
and are higher for prekindergarten than for
other types of center care, prekindergarten
classrooms could be expected to have higher
process quality, too. Indeed, an evaluation of
Georgia’s universal prekindergarten found
the classrooms to be of higher process quality
than private preschool classrooms in that
state and less likely than Head Start classrooms to be of poor quality.30 But an evaluation of New Jersey’s Abbott preschool program argues for caution, because it found
classroom quality was lower than that in
Georgia and lower than national estimates of
center care quality.31 The lack of information
on prekindergarten classroom quality makes
any general conclusions about process quality
unwarranted.

Effects of Early Childhood Care
and Education on Children’s
School Readiness
Can early childhood care and education raise
children’s test scores and promote school
readiness? Because space does not permit a
comprehensive review of the literature, we
summarize the best evidence on preschool
and center care, as well as informal and
parental care.
The best estimates of the effects of early
childhood care and education come from
random-assignment experimental studies.
These compare children in a particular program with children who were not in the program but were otherwise equivalent on important background characteristics, thus
assuring that any differences in children’s academic outcomes must be due to their experiences in care. Random-assignment studies,
however, are rare. And researchers who conduct them typically evaluate high-quality pro-

grams that serve only a few children, often at
a single site, making it hard to generalize
findings to large-scale programs or more diverse populations of children.
Many nonexperimental studies consider the
effects of more typical early childhood care
and education on children’s school readiness
by taking advantage of naturally occurring
variation in child care arrangements. But
these observational studies may identify effects that in fact reflect unobserved factors,
such as socioeconomic status, that cause children to receive a particular type of care. Because the analyses often include only a few
statistical controls for such factors, their findings, although more generalizable to other
programs and children, typically do not provide convincing evidence that an effect has
been caused by the child’s experience in
care.32

Experimental Evaluations of
High-Quality Model Programs
Over the past thirty years, researchers have
conducted experimental evaluations of several high-quality model programs in compensatory early education. These model programs, which primarily enroll economically
disadvantaged children, provide developmentally appropriate education, often in
combination with health, nutrition, parenting
education, and family support services. With
highly trained teachers and low child-to-staff
ratios, they offer quality far superior to most
typical early education programs.
Not surprisingly, these programs enhance
children’s cognitive development and academic skills at school entry.33 For example, in
the Infant Health and Development Program
(IHDP), which provided full-time highquality center care to low birth weight children between birth and age three, the heavV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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ier low birth weight children had IQ scores
close to 4 points higher than their counterparts in the comparison group at ages five
and eight.34 Children from the most disadvantaged backgrounds, as measured by
maternal education, gained the most.35
The academic benefits of these model programs persist, although they fade over time.
Children who in their first five years received
high-quality care from the Carolina
Abecedarian project continued to outperform a comparison group on IQ tests at ages
eight and fifteen by just over one-third of a
standard deviation.36 Furthermore, exemplary programs reduce children’s special education placement and grade retention.37 Children who attended Perry Preschool, for
example, received special education services
for an average of 1.1 years, as against 2.8
years for comparison children.38
Because most programs were developed to
improve children’s academic skills and cognitive development, few studies have considered whether they also improve children’s social skills and behavioral problems. Indeed,
only the IHDP has documented short-term
positive effects on children’s behavior.39 But
several long-term follow-up studies have
found lower rates of juvenile delinquency
and antisocial behavior, as measured by criminal activity.40 It is not yet clear whether longterm declines in problem behavior follow
from positive effects on young children’s behavior or emerge later in childhood.

Head Start
Clearly, high-quality model early childhood
programs can enhance the school readiness of
disadvantaged children, but what about other
types of programs? Has Head Start done the
same for the disadvantaged or disabled children it serves? Answering this question is dif174
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ficult because the program has never been
evaluated by a random assignment study (although one is now under way). Researchers
using nonexperimental designs must find an
appropriate comparison group, and as Head
Start enrollees became increasingly disadvantaged during the 1980s and 1990s, constructing an appropriate comparison group may
have become even more difficult.41
A series of observational studies with data
collected during the 1970s and 1980s found
generally modest, short-term positive effects
of Head Start participation on disadvantaged
children’s school readiness.42 For example,
Valerie Lee and colleagues found that black
children who attended Head Start gained
0.25 of a standard deviation more on a test of
verbal skills by the end of first grade than did
black children who attended no early education program.43 Head Start also improved
children’s social competence.
The studies that have most successfully controlled for the disadvantaged background of
the children enrolled in Head Start may be
those that compare children who attended
the program with their siblings who did not.
Using this method, a series of parallel analyses across two large data sets finds that attending Head Start enhanced children’s cognitive development. Six-year-old Head Start
children scored close to 7 percentile points
higher on a vocabulary test than their siblings
who did not attend preschool.44 The benefits
appeared to persist through elementary
school for white and Hispanic children, but
not for black children.45 Furthermore, follow-up analyses found that Head Start children engaged in less criminal activity as they
grew older.46
Thus, Head Start appears to have beneficial
cognitive and behavioral effects for the chil-
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dren it serves, though how large the effects
are, how long they persist, and whether they
vary by race and ethnic group remain unclear. Evidence from the random assignment
study now under way should shed further
light on these questions.

Quasi-Experimental and Observational
Studies of Prekindergarten Programs
Do prekindergarten programs improve children’s school readiness? In the absence of
large-scale experiments, we cannot answer
this question with certainty. Researchers have
undertaken at least twenty evaluations of state
prekindergarten programs, but many are so
methodologically weak as to raise questions
about their findings.47 Several rigorous quasiexperimental and observational studies, however, suggest that school-based early education programs can enhance readiness.
The first of these studies evaluated the
Chicago Child Parent Centers (CPC), a
prekindergarten program provided by the
Chicago public school system to predominantly African American children living in
poor neighborhoods.48 CPC, a part-day preschool for three- to four-year-olds, was
staffed by teachers with college degrees and
early childhood certification; it offered a
follow-on program during the early elementary school years. The preschool program
emphasized early language development,
promoted parental involvement, and offered
comprehensive services such as meals and
health screenings. The follow-on program
provided smaller classes and programming to
keep parents involved in their children’s
schooling. Because the program was neighborhood based, the researchers were able to
compare CPC children with children from
poor communities that did not have CPC
programs. Children who attended CPC during the year before kindergarten scored 0.64

of a standard deviation higher on an assessment of academic skills in the fall of kindergarten.49 Accumulated evidence suggests
that preschool contributed to lasting improvements in CPC children’s reading and
math achievement, as well as high school
graduation.50
More recently, researchers evaluated the
Tulsa prekindergarten program, part of Oklahoma’s universal prekindergarten initiative.
Tulsa’s program offers part- or full-day early

Head Start appears to have
beneficial cognitive and
behavioral effects for the
children it serves, though
how large the effects are,
how long they persist,
and whether they vary
by race and ethnic group
remain unclear.
education to any child who turns four by September 1; classes are held at local public
schools, and teachers have at least a college
degree. Taking advantage of the program’s
strict age cutoff for entry, evaluators compared children at kindergarten entry who had
met the age cutoff and attended prekindergarten with those who had missed the age
cutoff. Prekindergarten boosted children’s
language skills by 0.39 of a standard deviation, with the largest effects for Hispanic and
black children who attended full-day.51
Observational studies also find positive
prekindergarten effects on school readiness.
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One such study evaluated Georgia’s universal
prekindergarten program, delivered by private providers and public schools.52 In our
own analyses, we used national data from the
Early Childhood Longitudinal Study—
Kindergarten Cohort (ECLS-K). In this national sample of children entering kindergarten in 1998, the 17 percent who had
attended prekindergarten scored 0.19 of a
standard deviation higher on a reading and
math skills assessment at school entry than
otherwise comparable children who spent
the previous year in exclusively parental care.
The children who had attended prekindergarten also performed better at school entry
than children who had attended other types
of center care.53 From their review of states’
prekindergarten evaluations, William Gilliam
and Edward Zigler conclude that although
most studies are methodologically weak, evidence is accumulating that prekindergarten
programs have positive short-term effects on
children’s academic skills.54
The evidence on the effects on social skills
and behavior is more mixed. The CPC studies have not explored effects on children’s social skills or problem behavior at school entry,
but have found lower levels of adolescent
delinquency, as measured by arrest records.
The Tulsa prekindergarten evaluation found
no effect on children’s behavior as they entered school. Our own work with the ECLSK finds that children who attend prekindergarten have more problem behavior at school
entry than do children in parental care.55
Likewise, evaluations of state prekindergarten programs do not consistently find improved behavior at school entry, though, as
noted, many of these studies are methodologically flawed.56
Research on prekindergarten programs is still
in its infancy, and much remains to be
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learned. Few studies follow children long
enough to know whether benefits to school
readiness are likely to persist. In addition,
few studies describe well the quality of
prekindergarten programs being studied or
identify program characteristics that might
contribute to or hinder children’s school
readiness. Finally, whether prekindergarten
has short- or long-term effects on children’s
behavior is unclear.

Observational Studies of Other Types
of Early Childhood Care and Education
Most children do not attend model programs,
prekindergarten, or Head Start. What do we
know about the effects of privately funded
preschools, nursery schools, and day care
centers, as well as informal care and parental
care? Most observational studies lump together several care arrangements into broad
categories, providing estimates, for example,
of the effects of center-based care or informal care.
Whereas estimating the effects of Head Start
is complicated by the disadvantaged background of the children, evaluating centerbased care is problematic because of the
children’s relatively advantaged family backgrounds. The best observational studies use
various techniques to reduce bias from the
characteristics of children that cause or coincide with center care enrollment. Methodological concerns notwithstanding, these
studies find that attending center care at, for
example, a day care center, nursery school, or
preschool, particularly at ages three and four,
promotes children’s academic skills and cognitive development.57 Center care during a
child’s first three years may also enhance cognitive development, particularly for disadvantaged children, although evidence is less consistent for infants and toddlers than for
preschool-age children.58
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A particularly informative study, by Greg
Duncan and colleagues, used data from the
NICHD Study of Early Child Care to model
changes in children’s cognitive development
as a function of time spent in child care.59 By
relying on intra-individual change to identify
effects, the authors greatly reduced the likelihood of bias caused by the children’s advantaged family backgrounds. They found that
by attending center care at ages three and
four, children gained between 0.22 and 0.33
of a standard deviation more on measures of
academic achievement than children in
parental or informal care. And children
whose cognitive ability was lowest gained the
most. Yet, they also found that attending center-based care from birth to age three was not
consistently linked to higher academic
achievement.60
We and our colleagues have used data from
the Early Childhood Longitudinal Study—
Kindergarten Cohort of 1998–99 to analyze
the effects of center care on children’s reading and math skills.61 Children who attended
center care (including prekindergarten) the
year before entering school performed better
on academic skills assessments than their
peers. After controlling for a host of family
background and other factors that might be
associated with center care attendance, we
found positive effects at school entry (effect
sizes of about 0.14) that persisted into first
grade (effect sizes of about 0.06). In most instances, the effects were largest (ranging from
0.16 to 0.23) for disadvantaged groups, measured by such indicators as family income,
parental education, and family structure.
Center care may have some adverse effects.
Observational studies link all types of nonmaternal care, including center care, with increased problem behavior and aggression in
preschool and early school.62 Effects are

more pronounced for children who enter
nonmaternal care at an early age, are in care
for many hours, and attend center care. Although the links between center care and increased problem behavior are consistent, we
are uncertain what to make of these findings,
for several reasons. First, because all the evidence comes from observational studies, the
links may not be causal. Second, the effects
are relatively small. The NICHD study suggests that attending center care from birth to
age fifty-four months would result in an increase of only 0.10 of a standard deviation in
teacher reports of conflict, and most children
in center care did not exhibit serious behavior
problems or aggression.63 Whether such
small differences in children’s behavior have
any long-term implications for their wellbeing is unclear. Finally, researchers do not
understand what explains the problem behaviors or how much effects may differ depending on program and child characteristics.
Some children attend no center care or preschool before starting formal education. They
are cared for by their parents or informal
caregivers, such as relatives, babysitters, nannies, or family day care providers. Informal
child care is most prevalent during children’s
earliest years; it is the primary child care
arrangement for about 38 percent of infants.64 Again, studies of informal and
parental care are limited by their reliance on
observational, rather than experimental, data.
Most find that, on average, informal care
does not influence children’s cognitive development or academic skills, though, as noted,
it may be linked to increases in problem behavior. However, these average effects may
mask considerable variability in effects because of differences in the quality of care.
Research consistently links higher-quality informal care to better cognitive development
and positive behavior.65
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Figure 1. Preschool Enrollment of Three-Year-Olds, by Race and Ethnicity, 1968–2000
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Source: Current Population Survey.

In the cohort of children in kindergarten in
1998–99, about 17 percent had been in
parental care the year before, and 12 percent
had been in informal child care (including
care by a relative, babysitter, or nanny).66 In
terms of school readiness, children in
parental and informal child care fared similarly. Compared with children who attended
some form of preschool, children who had
only parental or informal care entered school
with lower reading and math scores, but with
better behavior and self-control, even after a
host of child and family characteristics had
been taken into account.

Racial and Ethnic Differentials in
Enrollment in Early Childhood
Care and Education
To consider how children’s experiences in
early childhood care and education may be
affecting racial and ethnic gaps in school
readiness, we examine racial and ethnic differences in enrollment in different types of
care. We start by comparing rates of Hispanic, black, and white children’s enrollment
in center care or preschool programs over
time, making use of data from the October
Current Population Survey (CPS) from 1968
to 2000.67 Despite minor changes in question
wording over the period, the October CPS
provides fairly consistent data on the enroll178
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ment of three- to five-year-olds in center care
and preschool (including nursery schools,
Head Start, and prekindergarten).68 We
focus on enrollment trends for three- and
four-year-olds, because kindergarten is now
almost universal for five-year-olds.
In recent decades, preschool enrollment has
grown steadily for three- and four-year-olds
from all racial and ethnic groups (figures 1
and 2).69 Yet racial and ethnic differences in
enrollment are still evident. From the late
1960s through the early 1980s, black threeand four-year-olds were slightly more likely
than their white peers to attend preschool.
Starting in the mid-1980s, however, black
children’s enrollment stagnated, while white
children’s enrollment continued to increase.
Trends since the mid-1990s suggest that
black children may have regained their enrollment advantage. Rates of preschool enrollment for Hispanic children have remained consistently below those of other
children. In 2000, only 23 percent of Hispanic three-year-olds were in preschool compared with 49 percent and 43 percent of their
black and white peers, respectively. Gaps are
also apparent for Hispanic four-year-olds.
In fact, racial and ethnic differences in enrollment in center care or preschool pro-
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Figure 2. Preschool Enrollment of Four-Year-Olds, by Race and Ethnicity, 1968–2000
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grams exist for young children in all age
groups. Table 1 describes the care and education arrangements of children under age six
in 1999.70 As expected, young white children
are somewhat less likely to be enrolled in
center care or preschool than black children
(panel A). Black children are more likely than
white children to attend center care as their
primary arrangement (33 percent versus 26
percent) or to attend any center care,
whether as a primary or secondary arrangement (40 percent versus 30 percent). Again,
Hispanic children are the least likely to be in
center care (22 percent).
If one looks only at children with employed
mothers (panel B), the patterns remain quite
similar, suggesting that different rates of maternal employment do not explain the disparities in enrollment. Thus, the fact that black
mothers are more likely to be employed fulltime than white mothers is not the only reason why a greater share of black children is
enrolled in center care.71 Even within families with employed mothers, black children
are more likely to be in center care than
white children.72
As table 1 shows, the type of early childhood
care and education also varies by family in-

come. Families with the highest incomes (at
or above 200 percent of the poverty threshold) are most likely to use preschool or center
care. Because child care subsidies and Head
Start and prekindergarten programs are targeted to economically disadvantaged families, families in poverty are more likely to use
center care than are those with incomes between 100 percent and 200 percent of the
poverty threshold.
Although black children are more likely to be
in center care than white children, they are
not enrolled in the same types of programs.
As noted, black and Hispanic children are
more likely to be economically disadvantaged
than white children, and thus are more likely
to participate in publicly funded preschool
programs. More than 20 percent of black and
15 percent of Hispanic three- and four-yearolds are enrolled in Head Start, compared
with about 4 percent of white children.73
These racial and ethnic differentials in participation suggest that Head Start probably has
played an important role in equalizing rates of
black and white children’s participation in early
education. Assuming that children attending
Head Start centers would not receive any center care in its absence, then relative to white
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Table 1. Share of Children under Age Six in Child Care, by Type of Child Care, 1999
Percent
Primary care arrangement
Race/ethnicity and
poverty status of
children

Maternal
care

Paternal
care

Relative
care

Other
nonrelative
care

Family day
care

Center-based
care and
education

Any center-based
care and
education1

7

25

30

Panel A: All Children
All children

28

12

21

7

Race/ethnicity
White

29

13

18

8

7

26

30

Hispanic

37

10

25

4

6

19

22

Black

17

9

30

5

7

33

40

Other

30

11

32

2

5

20

27

38

6

23

3

6

23

27

Poverty status
Below 100% poverty
100–200% poverty

33

12

25

4

5

20

24

Above 200% poverty

23

13

19

9

8

28

33

5

19

27

11

9

29

37

White

5

21

22

13

9

30

38

Hispanic

5

20

37

7

12

19

25

Black

3

13

34

5

8

38

45

Below 100% poverty

5

16

34

6

10

28

36

100–200% poverty

5

23

34

7

8

23

30

Above 200% poverty

4

19

23

13

9

32

39

Other

4

19

45

3

7

23

5

Panel B: Children of Employed Mothers
All children
Race/ethnicity

Poverty status

Source: Authors’ calculations of 1999 SIPP data. Distribution of children across primary care arrangements may not sum to 100 because
of rounding of numbers.
1. Includes center-based care or education that was reported as a secondary care arrangement.

children gaps in enrollment might be as large
as 9 percentage points for black children and
31 percentage points for Hispanic children.74
What does this imply for Head Start’s effectiveness in narrowing the black-white
achievement gaps? Answering this question
requires an accurate estimate of Head Start’s
effects on children, which to date have not
been established. We offer an upper bound of
the possible effects by using estimates from
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the quasi-experimental study of the Chicago
Child Parent Centers.75 The estimate is likely
to be an upper bound because the CPC had
more highly qualified teachers than most
Head Start centers.76 Arthur Reynolds reported that the effect of participating in CPC
for one year was 0.64 of a standard deviation
increase in academic skills in the fall of
kindergarten.77 If Head Start boosts skills as
much as CPC, then with 19 percent of black
children in Head Start, black children’s skills
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would be about 0.12 of a standard deviation
lower, on average, if they did not attend Head
Start or other early education programs. Since
the black-white test score gap is estimated at
close to 0.50 of a standard deviation, such a
reduction implies that the black-white test
score gap would be about 24 percent larger
(at 0.62 of a standard deviation) in the absence of Head Start. The proportions of Hispanic and black children in Head Start are
similar; it is therefore likely that the program
also has reduced Hispanic-white test score
gaps. In terms of lower bounds, we think it is
likely that Head Start’s effects are greater
than zero and thus are fairly confident that
the program has played an equalizing role.
Have other public preschool programs also affected racial and ethnic patterns of preschool
enrollment or achievement gaps? Prekindergarten is more likely to be offered in schools
with a large percentage of racial and ethnic
minority children, which suggests that black
and Hispanic children may be more likely
than white children to attend publicly funded
prekindergarten. However, precise national
estimates of the number of black, Hispanic,
and white children attending publicly funded
prekindergarten programs are not available.78

Racial and Ethnic Differences in
the Intensity and Quality of Early
Childhood Care and Education
Comparing racial and ethnic enrollment
trends tells only part of the story. Other important pieces of evidence are the time spent
in preschool and the quality of programs attended by white, black, and Hispanic children. Unfortunately, information on racial
and ethnic patterns in hours and quality of
center care is hard to find.
Lacking published estimates of the number
of hours a week spent in preschool and cen-

ter care by children of different racial and
ethnic groups, we turn to the ECLS-K data
set for estimates of the average number of
hours that children were in center care (including Head Start, prekindergarten, and
preschool) during the year before kindergarten. Racial and ethnic differences are evident: both black and Hispanic children spent
significantly more time in center care each
week (thirty-one and twenty-three hours, respectively) than did white children (twenty
hours). National data sets find similar patterns for hours spent by young children in all
types of nonparental care.79
Should one conclude that the longer time
spent by black and Hispanic children in center care narrows the gap? Again, we are uncertain, because the answer should be based
on precise estimates of the additional benefits derived from thirty hours of care rather
than twenty hours, but none is available.
Finding no evidence that minority children
are spending less time in preschools than
white children, however, we are confident
that differences in the number of hours that
children spend in center care are not widening achievement gaps.
As noted, the quality of child care can be
measured by structural indicators, such as
teacher certification and education, class
size, and child-to-staff ratios, and by process
measures, such as observations of interaction
between caregivers and children.80 Here, we
use evidence on differences between the
quality of care experienced by African American and white children from a study by Margaret Burchinal and Debby Cryer.81 One of
their data sources, the Cost, Quality, and
Outcomes (CQO) study, collected information on the quality of center care received by
four-year-old children in four states (and thus
was not nationally representative). It inV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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cluded four different measures of quality of
care, assessing teacher’s interactions and responsiveness to children as well as the extent
to which the program was child centered
(rather than didactic). Across all measures,
white children on average experienced
higher-quality care than black children, but
the differences were less pronounced for
caregivers’ responsiveness and sensitivity

quality of caregiver interactions with children, including their sensitivity and responsiveness. Again, black children experienced
lower-quality care than white children; the
gap was even larger than in the CQO study,
at more than 0.7 of a standard deviation.
Taken together, these studies suggest that
black children may receive lower-quality care
than white children, both within centers and
across other types of care.

Across all measures,
white children on average
experienced higher-quality
care than black children,
but the differences were less
pronounced for caregivers’
responsiveness and sensitivity
than for other measures.

How Much Do Differences in
Early Childhood Care and
Education Matter for Racial
and Ethnic Gaps in Readiness?

than for other measures. The difference on a
summary measure of quality, which combined these indicators, was about 0.3 of a
standard deviation.82
Burchinal and Cryer present results from
similar analyses for three-year-olds from the
NICHD Study of Early Child Care, which
followed a large (but not nationally representative) sample of children born in 1991. In
contrast to the CQO study, this research included children in all types of care and education settings, not only center care. Consequently, differences in the quality of care
may be caused not only by variations in quality within types of care, but also by the different distribution of children across types of
care. The measure used by the NICHD
study, the Observational Record of the Caregiving Environment (ORCE), captures the
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To sum up, racial and ethnic differences exist
both in enrollment in early childhood care and
education and in the quality of care received.
Black children are more likely than white children to be enrolled in some form of preschool,
although almost 20 percent of these are Head
Start programs. Black children also may attend lower-quality preschool programs than
their white peers. Although Hispanic children
are much less likely than white children to be
in preschool, they are also more likely than
white children to be in Head Start. If Head
Start programs are of lower quality or less academic in focus than other types of preschools,
the high rates of black and Hispanic enrollment in Head Start may mean that these programs are doing less than they might to alleviate early achievement gaps.83
How might early childhood care and education policies narrow racial and ethnic
achievement gaps at school entry? First,
funds might be targeted to promote the enrollment of racial and ethnic minority children in center care or preschool. Given the
current low enrollment of Hispanic children
relative to white children, such initiatives
could be particularly effective in closing Hispanic-white school readiness gaps. Second,
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additional funds might be used to increase
the quality of the preschools that black and
Hispanic children attend (including Head
Start programs).84 The magnitude of effects
will depend on how much quality is improved
and on the number of children affected.
How much might such changes in enrollment
and quality narrow racial and ethnic test
score gaps? We conducted some back-of-theenvelope estimates that, although rough,
allow us to place some bounds on the likely
share of the school readiness gaps that could
be closed by changing current patterns of
preschool enrollment or quality. We assume
at the outset that the role of incremental
changes in early child care and education is
likely to be limited, given the many other influences on the school readiness gaps (documented in the other articles in this volume).
We do not attempt to identify specific policies that might increase center care enrollment or quality or to model the effects of
specific policies. Rather, we demonstrate
how changes in early childhood care and education might narrow racial and ethnic gaps in
school readiness.

In the first scenario, Hispanic children’s enrollment rises from 40 percent to 60 percent
to match that of white children. Depending
on the size of the preschool effect, this scenario could narrow the Hispanic-white reading gap at school entry by 0.03 to 0.13 of a
standard deviation. Given that the average
Hispanic-white gap in reading at school entry
is about 0.50 of a standard deviation, this
amounts to closing between 6 percent and 26
percent of the gap.86 (Although we use the
estimate of 0.50 of a standard deviation
throughout the remainder of our discussion,
it is important to recognize that these figures
will overstate the percentage reductions if
racial and ethnic school readiness gaps are in
fact larger.) In the second scenario, both Hispanic and black children’s preschool enrollment rates increase to 80 percent, 20 percentage points above that of white children.
Such changes would narrow the black-white
gap by 0.02 to 0.10 of a standard deviation
(about 4 percent to 20 percent of the gap)
and the Hispanic-white gap by 0.06 to 0.26 of
a standard deviation (about 12 percent to 52
percent of the gap), again depending on how
much children benefit from preschool.

Increasing Enrollment
We begin by considering the potential effect,
by race and ethnicity, of five different
changes in enrollment (table 2). Each scenario involves boosting the enrollment in
preschool of three- to five-year-olds who are
not now in Head Start, prekindergarten, or
any other form of preschool. Clearly, the size
of the benefit from increases in enrollment
depends on how much preschool improves
children’s school readiness. For each scenario, we draw on the most reliable research
to give three different estimates of preschool
effects on children’s reading scores at school
entry: 0.15, 0.25, and 0.65 of a standard
deviation.85

Although both of these scenarios reduce
school readiness gaps, particularly that between Hispanic and white children, it may be
difficult to implement race- or ethnicityspecific policies. For this reason, we also consider the effect of increases in preschool enrollments across all racial and ethnic groups.
In the third scenario, the enrollment of all
children living in poverty rises to 100 percent;
in the fourth scenario, enrollment for all lowincome children (under 200 percent of the
poverty threshold) rises to 100 percent; and in
the fifth scenario, enrollment is universal
without regard to income. Initiatives that
boost preschool enrollment without regard to
racial or ethnic backgrounds (scenarios 3 to 5)
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Table 2. Effects on Reading Scores at School Entry of Increasing Preschool Enrollment
for Children Aged Three to Five Who Are Not in Head Start or Preschool
Standard deviation
Increase in population average
Scenario
1. Boost Hispanic enrollment to the level of
white enrollment (from 40% to 60%)

2. Increase Hispanic and black enrollment
to 80%, no change in white enrollment (60%)

3. Preschool for all children below 100% of
poverty; full enrollment

4. Preschool for all children below 200% of
poverty; full enrollment

5. Preschool for all children; full enrollment

Whites

Decrease in gap

Preschool effect

Blacks

Hispanics

Black-white

Hispanic-white

.15

-

.03

0

-

.03

.25

-

.05

0

-

.05

.65

-

.13

0

-

.13

.15

.02

.06

0

.02

.06

.25

.04

.10

0

.04

.10

.65

.10

.26

0

.10

.26

.15

.02

.03

.01

.01

.02

.25

.04

.05

.02

.02

.03

.65

.10

.12

.04

.06

.08

.15

.03

.06

.02

.01

.04

.25

.06

.09

.03

.03

.06

.65

.14

.25

.08

.06

.17

.15

.05

.10

.06

–.01

.03

.25

.10

.14

.10

0

.04

.65

.24

.38

.26

–.02

.12

Sources and notes: Estimates of the percentage of children in preschool are taken from National Center for Educational Statistics, The Condition of Education 2002 (U.S. Department of Education, Office of Educational Research and Improvement, 2000). National rates of preschool attendance among all children, by race and ethnicity, are as follows: white, 59 percent; black, 63 percent; Hispanic, 40 percent. For
poor children, the corresponding estimates are white, 46 percent; black, 60 percent; Hispanic 36 percent. For nonpoor children, the estimates are white, 60 percent; black, 66 percent; Hispanic, 42 percent.
Poverty rates were taken from the National Center for Children in Poverty. Estimates are based on the following poverty rates for 2002: children below 100 percent of poverty line: whites, 13 percent; blacks, 38 percent; Hispanics, 30 percent (Child Trends Database, “Children in
Poverty,” www.childtrendsdatabank.org/indicators/4Poverty.cfm [July 20, 2004]). Children below 200 percent of poverty line: whites, 25
percent; blacks, 58 percent; Hispanics, 62 percent (National Center for Children in Poverty, “Low-Income Children in the United States,
2004,” www.nccp.org/pub_cpf04.html [July 20, 2004]).

would be less effective at closing racial and
ethnic school readiness gaps than the more
targeted initiatives (scenarios 1 and 2). In scenarios 3 to 5, the Hispanic-white gap would
fall by between 0.02 and 0.17 of a standard
deviation; but the black-white gap might either slightly increase (by up to 0.02 of a standard deviation) or slightly decrease (by up to
0.06 of a standard deviation).
Although boosting Hispanic or black preschool enrollment rates beyond that of white
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children would be the most effective means
of closing racial and ethnic gaps, the universal programs may offer benefits that our estimates do not capture. For example, if universal programs are of higher quality or if
children benefit from attending preschools
with peers of diverse socioeconomic backgrounds, then our estimates may be too low.87

Improving Quality
What about improving the quality of center
care that black and Hispanic children re-
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Table 3. Effects on Reading Scores at School Entry of Improving Quality of Head Start
and Preschool Programs for Children Aged Three to Five
Standard deviation
Increase in population average
Scenario
1. Increase quality of Head Start

2. Increase quality of Head Start and other
preschools for children below 100% of poverty

3. Increase quality of Head Start and other
preschools for children below 200% of poverty

4. Increase quality of Head Start and other
preschools for all children

Quality effect

Blacks

Hispanics

Whites

.1

.02

.02

.2

.04

.03

.01

.3

.06

.05

.1

.02

.2

.05

.3

Decrease in gap
Black-white

Hispanic-white

.02

.02

.03

.02

.01

.05

.04

.01

.01

.03

.00

.02

.01

.04

.01

.07

.03

.02

.05

.01

.1

.04

.02

.01

.02

.01

.2

.07

.05

.03

.05

.02

.3

.11

.07

.04

.07

.03

0

.1

.06

.04

.06

.0

–.02

.2

.13

.08

.12

.01

–.04

.3

.19

.12

.18

.01

–.06

Notes: See sources and notes for table 2. Current levels of enrollment are assumed for all scenarios. Estimates of the number of children
served by Head Start for scenario 1 are taken from data published by the Head Start Bureau, but the numbers of children in Head Start and
preschool are taken from the National Household Education Survey (NHES), 1995. Thus it is not possible to compare directly scenarios 1
and 2, the effect of increasing the quality of Head Start and the effect of increasing the quality of all Head Start and preschools for poor
children. Although the NHES indicates that only 36 percent of poor Hispanic children are in center care, the numbers from the Head Start
Bureau suggest that 18 percent of all Hispanic children are in Head Start, and if Head Start primarily serves poor children this would imply
that close to 60 percent of poor Hispanic children were in Head Start.

ceive?88 We answer this question, again, by
considering the effect of several different
scenarios for quality improvement (see table
3). And, again, because these estimates will
be sensitive to the extent to which quality influences children’s outcomes, we provide a
range of estimates, reflecting the incremental
effects of increased preschool quality on children’s reading skills of 0.1, 0.2, or 0.3 of a
standard deviation. However, we note that to
bring about such large increases in children’s
outcomes would involve large increases in
the process and structural measures of quality, in some cases over a full standard deviation increase in the quality of care.89
The first scenario involves raising the quality
of Head Start programs. Depending on the

size of the increased quality effects, this scenario would reduce the black-white school
readiness gap by 0.02 to 0.05 of a standard
deviation (4 percent to 10 percent of the gap)
and narrow the Hispanic-white gap by 0.02 to
0.04 of a standard deviation (4 percent to 8
percent of the gap). The second scenario entails raising the quality of all preschool programs (including Head Start) for currently
enrolled children. It would improve the
achievement of black children somewhat
more than scenario 1 because they have the
highest rates of enrollment in center care.
But reductions in black-white gaps would still
be fairly modest, ranging from 0 to 0.07 of a
standard deviation, depending on whether
the quality increase were universal (scenario
4) or targeted to low-income children (sceV O L . 1 5 / N O. 1 / S P R I N G 2 0 0 5
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Table 4. Effects on Reading Scores at School Entry of Improving the Quality of and
Increasing Enrollment in Head Start and Preschool for Children Aged Three to Five
Standard deviation
Increase in population average
Scenario
1. Increase quality of Head Start and other
preschools for children below 100% poverty
with 100% enrollment

2. Increase quality of Head Start and other
preschools for children below 200% poverty
with 100% enrollment

3. Increase quality of Head Start and other
preschools for all children with 100% enrollment

Decrease in gap

Quality effect

Blacks

Hispanics

Whites

Black-white

Hispanic-white

.1

.08

.08

.03

.05

.05

.2

.11

.11

.04

.07

.07

.3

.15

.14

.05

.10

.09

.1

.11

.16

.05

.06

.10

.2

.17

.22

.08

.09

.14

.3

.23

.28

.10

.12

.18

.1

.19

.25

.20

–.01

.05

.2

.29

.35

.30

–.01

.05

.3

.39

.45

.40

–.01

.05

Notes: See sources and notes for tables 2 and 3. All scenarios assume 100 percent enrollment and an effect of 0.25 before increase in
quality.

narios 2 and 3). Because Hispanic children
are less likely to experience center care, raising the quality of preschools without changing current enrollment patterns would do little to narrow the Hispanic-white gap and
could even increase it (scenario 4).
The estimates in table 3 lead us to conclude
that even large increases in the quality of
center care would have only a small effect on
the black-white school readiness gap and
even less of an effect on the Hispanic-white
gap. However, we note that raising the quality of preschools attended only by black and
Hispanic children would result in slightly
larger reductions in school readiness gaps.

Increasing Quality and Enrollment
The estimates thus far have shown what
could result from initiatives that either increase enrollment or increase quality. How
much more effective would initiatives be if
they attempted to do both? In table 4, we
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show estimates for three different scenarios
that increase center care quality and enrollment at the same time. As in table 3, for each
scenario we model the effects of a range of
quality improvements, again with increases in
center care and preschool effects ranging
from 0.1 to 0.3 of a standard deviation.
In the first scenario, preschool enrollment of
children in poverty becomes universal and
the quality of programs they attend increases.
We assume that before the increase in quality, preschool raised children’s school readiness by 0.25 of a standard deviation (our middle-ground estimate from table 2); with the
quality improvement, preschool raises school
readiness by 0.35, 0.45, or 0.55 of a standard
deviation.90 Universal enrollment in higherquality care of children in poverty would narrow the black-white school readiness gap at
school entry by 0.05 to 0.10 of a standard deviation (that is, 10 percent to 20 percent of
the gap) and would narrow the Hispanic-
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white gap by 0.05 to 0.09 of a standard deviation (10 percent to 18 percent of the gap). In
the second scenario, enrollment in preschool
becomes universal for children from families
with household incomes below 200 percent
of the poverty threshold. Such a change
would narrow the black-white school readiness gap by 12 percent to 24 percent, and the
Hispanic-white gap by 20 percent to 36 percent. The third scenario, universal enrollment and higher-quality care for all children
regardless of family income, would do little
to close racial and ethnic gaps, primarily because white children would also benefit from
this change.
As table 4 shows, initiatives that substantially
raise both enrollment in and the quality of
center care for low-income children could
narrow racial and ethnic school readiness
gaps considerably, reducing black-white gaps
by up to 24 percent and Hispanic-white gaps
by up to 36 percent. In addition, table 2 indicates that race- or ethnicity-specific increases
in enrollment—in particular, increasing the
enrollment of Hispanic children but not that
of white children—could also narrow school
readiness gaps. Other changes would also improve black and Hispanic children’s school
readiness, but would not reduce racial and
ethnic gaps much, because they would also
improve white children’s achievement. If
raising black and Hispanic children’s school
readiness regardless of their relative levels of
achievement is a goal, then these changes
should be considered.

Implications for Policy
We draw two conclusions about the role of
early childhood care and education in closing
racial and ethnic gaps in readiness at school
entry. First, public funding of early education
programs is probably already reducing ethnic
and racial gaps. Large shares of Hispanic and

black children are attending Head Start; as an
upper bound, we estimate that the blackwhite test score gap at school entry might be
as much as 24 percent larger in the absence of
Head Start. Yet questions remain about the
extent to which Head Start provides lasting
academic benefits for children, particularly of
differing ethnic and racial backgrounds, making conclusions about Head Start’s role in reducing test score gaps speculative.
Second, the effects of incremental increases
in enrollment or improvements in quality will
depend on the specific changes adopted. For
example, boosting the enrollment of Hispanic children in center care to meet or exceed the enrollment of white children would
raise their test scores at school entry and narrow the gap between their scores and those
of non-Hispanic white children. The overall
effect could be quite large (because the gap
in enrollment between Hispanic and white
children is fairly large), but would depend on
the quality of the preschools. Thus, our
analysis affirms the wisdom of policies that
specifically boost the enrollment of Hispanic
children, starting at age three, for example,
by funding early education programs in Hispanic neighborhoods.
Likewise, improving the quality of center
care would modestly boost children’s test
scores. Such improvements in quality would
do more to close black-white school readiness gaps than Hispanic-white gaps, because
more black children are now enrolled than
Hispanic children. Yet these effects would be
fairly small for both groups, because quality
improvements would also benefit white children attending preschool.
What about simultaneous increases in children’s preschool enrollment and quality?
Universal enrollment in higher-quality center
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care or preschools for low-income children
could close a substantial portion of school
readiness gaps based on race and ethnicity,
narrowing the black-white reading gap at
school entry as much as 24 percent and the
Hispanic-white reading gap as much as 36
percent. Such findings point to the potential
for policies that raise enrollment in Head
Start, prekindergarten, and other preschool
programs for children in and near poverty,
while substantially improving the quality of
these programs.
In keeping with the focus of this issue, and
given data limitations, in this article we have
concentrated mainly on test scores as a measure of school readiness. But school readiness
encompasses many aspects of development
in addition to academic skills, including
health, social skills, positive and problem be-
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haviors, and motivation to learn.91 As noted,
early childhood care and education programs
may affect these other aspects of school
readiness, positively or negatively, and such
effects should also be taken into account.92
Finally, we need to keep in mind that the
benefits even of the best early childhood programs tend to fade over time. Preschool programs may need to be followed up with interventions for school-age children, as in the
successful Chicago CPC program.93 As others have observed, it is not realistic to expect
a preschool program, however effective, to
“inoculate” a child for life against the risk of
low academic achievement.94 But we can and
should expect such programs to help narrow
racial and ethnic differentials in young children’s academic skills, so that they enter
school on a more even footing.
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