
1. EARLY CHILDHOOD EDUCATION 
 

EXECUTIVE SUMMARY 
 
SUMMARY OF RESEARCH FINDINGS 
 
Pre-kindergarten education for disadvantaged children can greatly increase their 
cognitive abilities, leading to long-term increases in achievement and school success. 
Although general cognitive abilities as measured by IQ may only temporarily increase, 
persistent increases can be produced in the specific abilities measured by standardized 
achievement tests in reading and math. In addition, programs can have positive effects on 
children’s long-term social and emotional development, reducing crime and delinquency. 
To reap all of their potential benefits, pre-kindergarten programs for disadvantaged 
children must be intensive, high in quality, and emphasize both cognitive and social 
development. 
 
RECOMMENDATIONS  
  

• Class sizes and child-teacher ratios must be kept low.  
• Teachers must be highly qualified, with at least a bachelor’s degree and with 

specialized training in early education, and must be paid well. 
• Curricula must be intellectually rich and sufficiently broad to address 

children’s developmental needs in all domains.  
• Programs must have an infrastructure adequate to support best practices, 

professional development, and ongoing evaluation and accountability. 
• Programs must engage in an active partnership with parents and 

accommodate their needs, including their needs for child care. 
• Programs should start no later than age three.  
• Resources should be focused primarily on disadvantaged children.  
• The existing array of public school, Head Start, and private programs all can 

be used, but both standards and resources must be substantially increased to 
produce the desired results. 
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A number of long-term social and economic trends have contributed to increasing 

interest in the education of children under five over the past several decades.1 Before 

1960, the education of young children was regarded as primarily a matter of parenting in 

the home. Since that time the percentage of young children cared for by someone other 

than a parent has risen steadily. Today, most young children in the United States spend 

much of their day away from their parents, and most attend a center-based program prior 

to kindergarten. Attendance at a center-based program is becoming the norm at ages three 

and four. In 1999, center-based program participation was 70% at age four and 45% at 

age three.2   

The center-based programs attended by children at ages three and four go by a 

variety of names – child care, preschool, day care, and nursery school. They provide 

different numbers of hours, from a couple of hours one or two days per week to 10 hours 

per day 250 days per year. They also operate under a variety of auspices – churches, 

independent non-profits, for-profits, public schools, and Head Start. Parents regard 

virtually all of these programs as educational regardless of the nomenclature used to 

describe the program, the hours of operation, or the auspices under which they operate.3 

Participation rates increase with income and parental education, despite greater 

government support for programs targeting children in low-income families. Children 

under three are much less likely to attend center-based programs, and parents seem to 
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view infant and toddler care as of less educational consequence.4 

As non-parental education of young children becomes the norm, the extent to 

which such programs affect children’s learning and development has become a vital 

question for families and governments. Inequalities in early care and education may be 

responsible for much of the inequality in later educational outcomes in the United States.5  

Moreover, there are concerns that parents may be unaware of the potential for their 

decisions about early care and education to have either adverse or positive impacts on 

their children’s development. Some have raised hopes that public support for early 

education might provide a means for improving the productivity of our educational 

system and reducing educational and social inequalities.6 

This report seeks to clarify the potential benefits and possible adverse effects of 

early care and education, with particular emphasis on the effects for children 

disadvantaged by social and economic circumstances. In addition, it seeks to summarize 

what is known about the extent to which variations in child characteristics, program 

characteristics, and the social environment alter the magnitude of the educational benefits 

from early education. Key issues in the review are the nature and duration of program 

effects. Often there is no dispute about whether programs have immediate or short-term 

effects on children, but there are disputes about the meaning or importance of the 

observed effects and whether they persist or result in other long-term effects that are 

more consequential.7 
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EARLY CHILDHOOD EDUCATION RESEARCH 
 
SHORT-TERM STUDIES 
 

A great deal of research has been conducted on the immediate and short-term 

effects of early education and child care. Much of this research is found in two largely 

separate but related sets of literature: one on child care and the other on educational 

interventions. Traditionally, these two bodies of research have focused on different 

questions and had different theoretical and methodological orientations. In recent years, 

there has been some convergence, but differences remain.   

Early Intervention Program Studies 
 

In many cases, but not all, the educational interventions have been half-day or 

school-day programs that operate over a school year. Some have been home-based 

programs seeking to improve parent-child interactions in ways that are hypothesized to 

contribute to improvements in child development. A few home-based programs have 

provided educational services directly to the child. Some programs have delivered both 

center-based and home-based services and some have worked fairly extensively with 

both parents and children. Virtually all center-based programs have made efforts to 

involve parents in some way. These programs typically target children who are expected 

to have greater difficulty with school and high rates of grade repetition, special education, 

and other problems.   

Children have been identified for intervention based on social and economic 

factors that are taken as indicators of risk of school failure, or based on individual 

assessments of developmental delay or disability. Poverty is the most frequently used 

criterion for disadvantage or risk, but other factors that might be employed include low 
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levels of parental education or IQ, poor health or nutrition, poor housing, maternal 

depression, and family and neighborhood violence.8  Targeting based on socioeconomic 

disadvantage and based on developmental delay are clearly different conceptually. As 

socioeconomic disadvantage can lead to developmental delay, however, there is some 

overlap. 

The early intervention literature has focused on looking for positive effects on 

children’s development, most often looking at cognitive development, but assessing 

effects in other domains as well. There are hundreds of studies of immediate and short-

term effects, and their findings have been conveniently summarized in both quantitative 

meta-analyses and traditional literature reviews.9  Across these studies, the average initial 

effect on cognitive abilities is about 0.50 standard deviations, 7 or 8 points on an IQ test. 

Average effects on such socio-emotional outcomes as self-esteem, self-efficacy, 

motivation, and social behavior also were positive, though somewhat smaller, 0.25 to 

0.40 standard deviations. No evidence of consistent negative effects appears in these 

studies. A strength of this literature is that similar results are found across studies 

employing a wide variety of research designs, including randomized trials and single-

subject designs in which the “treatment” was experimentally manipulated. Effects are 

similar in size for disadvantaged populations and for children with disabilities or 

developmental delays. 

Recent years have produced important advances in research as randomized trials, 

sometimes on a quite large scale, have been employed to examine the effects of specific 

approaches to early educational intervention at specific ages. The findings of these 

studies add substantially to the knowledge provided by the studies summarized in 
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previous reviews of the literature. In particular, these randomized trials have tested the 

effects of home visitation and other approaches that focus on parents and the 

improvement of parenting as means to improve the development of young children. 

These include models emphasizing case management to coordinate and increase the use 

of existing services for children beginning in the first year of life. Randomized trials may 

be especially important for studies of these types of programs; unmeasured differences 

among parents might play a large role in who chooses to enroll in such programs, leading 

to substantial biases when researchers attempt to estimate program effects simply by 

comparing program families and children to others who did not choose to enroll. 

Results of these studies indicate that home visit programs frequently fail to 

influence parenting or to improve children’s cognitive development. Two randomized 

trials have been conducted in California on Parents as Teachers (PAT).10 Both found 

small and inconsistent effects on parenting knowledge, attitudes, and behavior and no 

effects on child development. A randomized trial of the Home Instruction Program for 

Preschool Youngsters (HIPPY) serving children ages four and five found significant 

effects on cognitive development for one cohort, but not another, and found no 

explanation for the inconsistent findings.11   

The Carolina Approach to Responsive Education (CARE) study randomly 

assigned children to three conditions: full-day, year-round educational child care and 

home visits for parent education, parent education alone, and control.12  Treatment began 

shortly after birth and continued to age five. The home-visit group of children had no 

better outcomes than the no-treatment controls. A randomized trial of home visits in Head 

Start similarly found no effects of home visits on home environment or child 
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development.13  

A test of Levenstein’s Verbal Interaction Program (VIP) in Bermuda failed to find 

positive effects, replicating the results of Levenstein’s own earlier experimental results, 

but contradicting findings from quasi-experimental studies.14  One potential explanation 

for lack of consistent effects comes from a randomized trial that varied frequency of 

visitation and found that three visits per week were necessary to produce significant 

cognitive benefits.15  Most programs have provided home visits much less frequently.16  

Several studies of attempts to provide comprehensive services in “two generation” 

models also have produced disappointing results. A multi-site randomized trial of the 

Comprehensive Child Development Program (CCDP) found that CCDP substantially 

increased maternal participation in parenting education, mental health services, and their 

own schooling while producing modest increases in children’s participation in health 

services and early care and education over the first five years of life.17  At age two, small 

effects were found on some parent behaviors and child development (2 points on the 

Bayley Scales of Mental Development, an effect size of 0.10 standard deviations18). No 

meaningful effects were found at the age five follow-up, however.19 Similarly, studies of 

the Avance family support program, Child and Family Resource Program, and New 

Chance all failed to find significant effects on child development.20  Research on Even 

Start found small effects, at best, on child development.21 The recent large-scale multi-

site randomized trial of Early Head Start found very small effects on child development 

and parent outcomes at age two, replicating the early findings of the CCDP study with 2 

points on the Bayley and 0.10 effect sizes generally.22  

The results of research on home visitation and two-generation approaches that do 
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not provide substantial direct services to children in centers strongly suggest two 

conclusions. First, attempts to influence child development indirectly through parents are 

relatively weak. Second, the size of the effect on child development varies with the 

amount, in frequency and in duration, of intervention provided. These conclusions are 

consistent with conclusions from earlier reviews of the literature.23 A fairly intensive 

level of direct service may be required to consistently produce effects on child 

development of the average size observed in the literature generally. 

A few seeming exceptions in the literature suggest that further research is 

warranted on the circumstances under which parent-directed programs might be highly 

effective.24  Recent studies, however, also document the high costs of parent-focused 

programs, which are so substantial that even programs that demonstrate positive effects 

are unlikely to be deemed cost-effective.25 

Although the evidence presented above is not encouraging regarding the effects of 

home visitation on children’s cognitive development, there is evidence that some home 

visitation programs can improve the lives and development of young children in other 

ways. Over 20 years, David Olds and colleagues have found that a program in which 

nurses conducted home visits to economically disadvantaged new mothers produced 

significant positive effects: reducing the number and improving the timing of pregnancies 

and births after the first child, and reducing children’s need for health care for injuries or 

ingestions.26   

The Infant Health and Development Program (IHDP) study was a multi-site 

randomized trial to investigate the effects of weekly home visits starting just after birth, 

with the addition of full-day educational child care from ages one to three for low-birth 
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weight children.27  The IHDP substantially increased IQ (by more than 0.50 standard 

deviations) and decreased parent-reported problem behaviors through age three. Effects 

were found to be larger for children with less educated mothers and for children with 

heavier birth weights.28 At the age five and age eight follow-ups, significant effects were 

no longer found for the total sample. Significant (though reduced) effects, however, were 

found for the heavier birth weight stratum on IQ at ages five and eight and on 

mathematics achievement at age eight. No differences in treatment effects were found for 

any of the parental education subgroups.29  

Why effects for the total group in the IHDP study disappeared is not clear. It is 

possible that lower-birth weight children in the control group had access to additional 

services – such as early intervention services or preschool special education programs – 

before the age of three and between the ages of three and five, which could lead to the 

disappearance of differential findings. Conversely, the lighter birth weight stratum might 

have greater incidence of neurological damage that limited the effectiveness of the 

program. Some researchers have disputed the follow-up findings of effects for the heavier 

birth weight group.30  It is worth noting, however, that the birth weight strata were 

defined prior to the analysis, differential effects for the two birth weight strata were found 

at three different points over five years, and plausible explanations have been offered. 

Child Care Studies 
 

Research on child care has tended to study the effects of typical programs on the 

general population, though some studies have focused on children in low-income 

families, with an emphasis on social and emotional development. In particular, child care 

researchers have been concerned with the potential for separation from the mother to 
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harm social and emotional development. More recently, the field has broadened its 

attention to cognitive development and the potential for positive effects, just as 

educational research has increased its concerns with social and emotional development 

and potential negative effects. Most child care studies have relied on statistical analysis of 

natural variation rather than experiments or even quasi-experiments with specific 

“treatments.” Over time, child care research has evolved from asking about the average 

effects of care to asking how the effects of care vary depending on interactions among the 

characteristics of care, children and families.31  

Although programs for young children under a wide variety of names provide 

both care and educational experiences, child care is distinguished from preschool 

education by having as a primary goal enabling parents to work or pursue other activities. 

Child care centers are open for the hours parents work – typically 10 hours a day, 5 days 

a week – and children often attend more than 30 hours per week. Of course, child care 

centers are not the only providers of child care – family day care homes, nannies, and 

others, including relatives and neighbors, provide care outside or inside the child’s home. 

However, the focus here is on child care centers and their influences on learning and 

development. 

Looking across many studies, child care for young children, especially care for 

infants and toddlers, appears to produce small negative effects in the short term on child-

mother attachment and on social behavior, particularly aggression.32 The effects on 

aggression may be contemporaneous or at entry to school. Although there is much 

agreement about these findings, some researchers have questioned the conceptualization 

and measurement of attachment, and it is essential to recognize that the social behaviors 
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of the vast majority of children in care are in the normal range.33  In addition, there is no 

evidence that negative effects on social behavior persist past the first few years of school 

or result in other later problems.34 Some studies have failed to find negative effects on 

aggression and have found positive effects on other social behaviors.35  

Recently, new evidence on the short-term effects of child care on social behavior 

has come from the NICHD study of early child care, which had a sample of over 1,300 

children across 10 sites.36 Media reports based on a conference paper indicated that new 

findings contradicted previous work and the views of most “experts” that child care was 

not harmful for children’s social and emotional development.37  In fact, the NICHD 

results reveal nothing new. Child care (of all types, including father care) for 30 hours or 

more per week was associated with more reported behavior problems at age two, but not 

at age three, and then again at ages four and five. At age five, children who received child 

care for 30 or more hours per week during the first four years of life had higher rates of 

reported problem behavior than those who had attended less than 10 hours per week. 

However, as in other studies, the effects were small. Behavior problems for children with 

30 or more hours of care were not more common than would be expected for the general 

population. In addition, the negative effects on problem behavior were somewhat reduced 

for higher quality child care.38  

Child care also has been found to produce modest positive effects (effect sizes in 

the neighborhood of 0.10-0.15) on cognitive and language development.39  Some studies 

find that effects are larger for children who enter care earlier.40  Some studies find larger 

effects for children from economically and educationally disadvantaged families. In 

addition, some studies have found that there may even be small negative effects of child 

Early Education  1.10  



 

care (in the first three years) for children from homes offering the richest environments.41 

There is an implication that the difference between the resources provided to the child 

through parental and non-parental care is the active factor. This is consistent with 

evidence that the magnitude of effects increases with the quality of child care as well as 

evidence on the effects of parental education and other home resources.42  

Recent large-scale longitudinal studies provide additional evidence regarding the 

effects of child care on the development of language and cognitive abilities. The NICHD 

study of early child care found associations between quality and child’s language and 

cognitive development throughout the first three years of life.43  At age four, higher child 

care quality was associated with greater language abilities and better short-term memory 

and attention. Child care centers were associated with better language and cognitive test 

scores at age four than other forms of care. In addition to associations with observed 

quality, it was found that children enrolled in child care centers meeting a greater number 

of professional guidelines for child-staff ratio, group size, teacher training, and teacher 

education had higher cognitive and language ability, and higher school readiness. All of 

these associations were modest in size, controlling for family background and home 

environment.44  Variations in effects with family background have not been found 

consistently.45 

A follow-up of the Cost, Quality, and Outcomes study investigated the effects of 

child care classroom quality on over 800 children in four states from ages four through 

eight, statistically controlling for family background.46  This study found that children 

who attended higher quality child care classrooms had higher scores on the Peabody 

Picture Vocabulary Test-Revised (PPVT-R) and on achievement tests for pre-reading and 
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math abilities at age four. The PPVT-R is a test of receptive language, but it often is used 

as a “quick” IQ test. Continued follow-up found significant effects on PPVT-R scores 

through kindergarten, but effects declined as children moved toward age eight 

(controlling for quality of later schooling). Effects on math scores persisted through age 

eight. Depending upon the specifics of the analysis, effects on pre-reading and math 

achievement are found for children with less well-educated mothers, but not for children 

with highly educated mothers.47  

LONG-TERM EFFECTS 
 

Reviews that simply summarize the results of studies of early care and education 

have found that cognitive effects frequently decline over time and are negligible several 

years after children leave the programs.48 This pattern has led some to conclude that even 

intensive preschool programs produce no lasting effects on cognitive development. In this 

view, initial effects are either artificial (children learn to answer test questions better, but 

are not really smarter) or do not lead to long-term gains in cognitive ability. Others have 

called attention to differences among programs and concluded that large-scale public 

programs for children in poverty produce no meaningful improvements in cognitive 

abilities, while more intensive, small-scale (and impractical) programs may produce 

small gains in cognitive development. For example, Herrnstein and Murray conclude: 

“Head Start, the largest program, does not improve cognitive functioning. More 

intensive, hence more costly, preschool programs may raise intelligence, but both the size 

and the reality of the improvements are in dispute.”49 They and others contend that to the 

extent more intensive programs have substantive long-term benefits these are more likely 

due to socialization than to effects on cognitive abilities.50  
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Barnett challenged this view through a review of the literature with a specific 

focus on the long-term effects of programs on achievement and school success, selecting 

studies for inclusion if they met four criteria: (1) children entered the program as 

preschoolers (in Head Start this could include some five-year-olds prior to the availability 

of kindergarten); (2) the program served economically disadvantaged children; (3) at 

least one measure of achievement or school success was collected at or beyond age eight 

(Grade 3); and, (4) the research design identified treatment and no-treatment groups from 

program records.51  The requirement for follow-up through third grade allowed sufficient 

time to observe the fade-out in effects that is widely believed to occur.52  

Thirty-seven studies were found that met these criteria, a larger number of long-

term studies than had been included in previous research reviews and syntheses. All are 

studies of educational interventions, although five of the model programs provided 

services through full-day child care. The studies can be divided into two categories: one 

for small-scale research models, the other for large-scale public programs. In 15 studies, 

researchers developed model programs to study the effects of controlled treatments. In 22 

other studies, researchers investigated the effects of on-going, large-scale public 

programs: 10 studied Head Start programs, eight examined public school programs, and 

four studied a mix of Head Start and public school programs.53  

Model Program Studies 
 

The model program studies varied in entrance age, duration, services provided, 

and historical context (1962 to 1980). In later years, significant percentages of the 

comparison groups are likely to have attended a preschool or child care program, leading 

to underestimation of program effects. All focused on highly disadvantaged populations. 
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The average level of mother's education was under 12 years in all studies, and under 10 

years in five studies. The majority of children were African-American in every study 

except for one, in which they were Hispanic. From program descriptions of teacher 

qualifications, class size, student-teacher ratio, and other information, it is apparent that 

model programs were much more resource-intensive, and therefore more expensive, than 

typical public programs for young children. Two studies limited their samples in 

additional ways that could have affected their results. The Perry Preschool study selected 

children based on low IQ scores, and its sample had substantially lower IQ's at age three 

than children in other studies.54  The Milwaukee study selected children whose mothers 

had IQ's below 75.55 

Seven of the model program studies were randomized trials. Two stand out 

because they began with sample sizes larger than 30 in each group, and had low attrition 

throughout follow-up: the Abecedarian and Perry Preschool studies.56  The others 

suffered from extremely small initial samples or serious attrition. The remaining eight 

model program studies constructed comparison groups, and it is possible that the groups 

differ in ways that may have biased the comparisons either for or against the program. 

When randomized trials are not used, it is difficult to distinguish program effects from 

the effects of pre-existing differences (which may be unmeasured) between children and 

families in the preschool group and the comparison group, a problem sometimes referred 

to as “selection bias.”  

Large-Scale Public School Programs 
 

The 22 large-scale public program studies generally represent public preschool 

programs targeting children in poverty. Most programs served children part-day for one 
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school year at age four. Four programs served children from age three. In nearly all of the 

studies children moved on to regular public elementary schools. In the Child Parent 

Center (CPC) studies, intervention continued through third grade, and the effects of the 

preschool and school-age programs have been estimated separately. All of the large-scale 

public program studies used quasi-experimental designs. In most studies, comparison 

groups were identified later, and there are no pre-program measures of children's 

cognitive abilities to verify that the two groups began with the same abilities. Many 

studies employ family background measures to assess comparability and adjust for initial 

group differences, but the family background measures tend to be crude, increasing the 

risk that unmeasured differences between groups bias the results. 

Study Findings 
 
IQ  

All of the model program studies found positive initial effects on IQ. In most 

cases IQ effects were sustained at least until school entry. Estimated effects for 12 model 

program studies with IQ data at age five ranged from 4 to 11 IQ points (effect sizes of 

0.25 to 0.75), with the exception of two studies, one quasi-experimental reporting no 

effect and one randomized trial of a highly intensive program reporting an estimated 

effect of 25 points. None of the large-scale program studies provided IQ test data, but a 

few administered the PPVT; these reported no significant effects on the PPVT after 

school entry. In all but two studies, the effects on IQ clearly are transitory.   

Randomized trials of two model programs (the Milwaukee and Abecedarian 

interventions) that provided full-day intensive interventions over the first five years of 

life provide evidence that such programs may produce very long-term, possibly 
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permanent, increases in IQ. The long-term effect is about 5 IQ points, which is 

substantially smaller than the initial effects of the programs. Their findings contrast 

sharply with the apparent failure of later, less intensive interventions to produce lasting 

IQ gains. This suggests that very early intensive interventions may have more 

fundamental or general effects on the cognitive development of children in poverty.   

The IQ findings of both studies have been discounted by scholars advocating the 

importance of heredity as an explanation for the low cognitive abilities of children in 

poverty.57  Even the strongest claims for heredity leave sufficient room for the estimated 

effects, however. Moreover, their arguments that the study results are questionable 

because IQ effects appear early (in the Abecedarian study) or are inconsistent with 

insignificant effect estimates for school outcomes (Milwaukee) do not hold up to 

scrutiny. The Abecedarian study finds persistent IQ effects after controlling for maternal 

IQ and infant home environment, presumably sources of pre-existing differences in IQ 

between groups.58 Estimated effect sizes for special education, grade repetition, and 

academic achievement are large in the Milwaukee study. With the limited statistical 

power provided by a very small sample size, it is inappropriate to construe lack of 

statistical significance as evidence that IQ effects occurred without effects on academic 

success.59 

Achievement 

In contrast to the IQ findings, results regarding long-term effects on achievement 

varied considerably across studies. Five of 11 model program studies with achievement 

data found statistically significant positive effects on achievement test scores beyond 

Grade 3. Evidence of achievement effects was strongest in the seven randomized trials, as 
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all found statistically significant effects on achievement at some point. The two 

randomized trials with low attrition rates, the Abecedarian and Perry Preschool studies, 

found effects on test scores persisting into high school. Nine studies of large-scale 

programs never found statistically significant effects or lost statistical significance by 

Grade 3. Twelve studies of large-scale programs found significant positive effects on 

achievement at least through Grade 3.  

Much of the variation in findings regarding long-term effects on achievement 

across programs can be explained by differences in research methods and procedures. 

Detailed analyses indicate that in many studies the apparent fade-out in effects on 

achievement can be attributed to flawed research methods, which bias estimated effects 

toward zero, and high rates of attrition, which decrease statistical power over time. 

Reliance on achievement test data from schools' routine testing programs is a major 

source of potential problems. As testing typically is conducted by grade level for children 

in regular education, studies systematically lose the more poorly performing students 

from year to year as the cumulative percentage of children retained in grade, placed in 

special education, or otherwise omitted from testing grows. Program and comparison 

group children with valid test scores become more similar over time (essentially equated 

on grade level), gradually hiding the true differences between the groups.60  

School Progress and Placement 

School progress and placement were primarily measured by the percentage of 

children repeating grades, given special education services, and graduating from high 

school. Cumulative school records data on these outcomes are not subject to the attrition 

bias introduced by the use of school test data. Estimated effects on school progress and 
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placement are uniformly positive and overwhelmingly statistically significant. The 

evidence regarding high school graduation is highly consistent as well. All six studies 

(including model, Head Start, and public school programs) produced large estimates of 

effects on the graduation rate, although only in the four with larger sample sizes were 

these statistically significant.   

Estimated effects on grade repetition and special education placements can be 

combined across studies to estimate average effects across studies and compare the 

effects of model and large-scale programs. Model programs were associated with 20 

percentage point lower rates of special education placement and 15 percentage point 

lower rates of grade repetition. The comparable figures for large-scale public programs 

are 5 percentage points and 8 percentage points, which are significantly less than the 

model program estimates in both cases.61 

Social Development 

 Most long-term studies of educational interventions for disadvantaged 

children have emphasized research on cognitive and academic outcomes. However, most 

studies that assessed effects on social behavior have found positive effects (though a few 

have found no significant effects), and no study reported elevated aggression beyond 

Grade 1.62   Five studies of educational interventions that investigated long-term effects 

on social behavior found positive effects on classroom behavior, social adjustment, and 

crime and delinquency reports.63  This includes two of the three studies that found 

elevated aggression associated with full-time child care that began in infancy.64  The third 

found no long-term effect on crime and delinquency, but rates were low for both 

groups.65 
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New Long-Term Research 
 

Recent research on the long-term effects of Child Parent Centers (CPC) in 

Chicago provides an extremely valuable addition to knowledge regarding early education 

for disadvantaged children.66 This longitudinal study with a sample of over 1,500 

children estimated the effects of a Title I funded half-day preschool and extended 

elementary program from ages three to nine operated by the Chicago public schools. 

Separate estimates are provided for the preschool and elementary components and effects 

are estimated through age 21. Controlling for family economic disadvantage, CPC 

preschool participants had significantly lower rates of special education placement, grade 

retention, juvenile arrest, and arrest for a violent offense. They also had significantly 

higher achievement test scores in reading and math through age 15 and a higher rate of 

high school completion. Effect sizes are in the 0.20 to 0.50 range, perhaps on the high 

side for large-scale programs generally. Effects are somewhat larger for children in the 

highest poverty neighborhoods. 

In addition, the CPC study data were used to estimate structural models to 

investigate the chain of effects from preschool program to long-term outcomes. These 

analyses support the view that early education’s long-term effects on achievement and 

school success primarily result from initial effects on cognitive abilities. These results 

replicate findings of structural equation modeling with the much smaller Perry Preschool 

data set, and the estimated chain of effects is remarkably similar to that for the Perry 

Preschool program.67 

Costs and Benefits 
 

While skeptics of making early education more broadly available through public 
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funds frequently cite cost as the basis of their objections, some research has shown that 

quantifiable benefits result that can make a high quality early education program cost-

effective when properly accounted for. Barnett has estimated the costs of benefits of a 

high quality early education program based on the findings of the Perry Preschool 

study.68 The cost savings to society from avoiding crime and delinquency contribute a 

great deal to benefits. However, there also are important economic benefits from reducing 

the direct costs of educational failure and from increasing adult economic success by 

preventing educational failure. These benefits are not hypothetical, but are based on 

demonstrated increases in earnings and employment and decreases in reliance on public 

assistance. His estimates reveal a high rate of return, comparable or better than one could 

expect to earn from investing in the stock market. Even after discounting to calculate 

present value (a financial technique for making present costs and future benefits 

comparable), the estimated benefits are roughly ten times the costs.69 It is important to 

note that this includes none of the economic benefits that a full-day, year-round program 

might generate by enabling parents to work more or participate in education and training. 

Barnett’s results have been confirmed by a recent Rand report70 that scrutinized his 

estimates and by similar estimates finding that the benefits of the Chicago Child Parent 

Centers far exceeded costs.71  

PROGRAM DESIGN AND EFFECTIVENESS 
 

From the evidence reviewed so far, it should be clear that some programs are 

more effective than others. Educational interventions for disadvantaged children, 

including Head Start and public school programs, have larger estimated effects than child 

care programs. This is true whether child care program effects are estimated for the 
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general population or for disadvantaged children. Model programs have larger estimated 

effects than Head Start and public school programs. However, some caution is required in 

drawing conclusions because programs vary with respect to the disadvantage of the 

children served and their social, political, and economic contexts, as well as in their 

design.   

Nevertheless, it seems clear that a dose-response is observed with respect to 

quality, or intensity of resources provided. Studies of the effects of child care quality find 

that higher quality is associated with greater effects, and the quality of child care 

generally is lower than the quality of large-scale public programs, which in turn are of 

lower educational quality than model programs.72  Child care programs typically produce 

smaller effects even with disadvantaged children, compared with Head Start and public 

school programs. Studies that compare model programs with large-scale public programs 

(including child care) serving the same population find model programs to be more 

effective, confirming the cross-study inference.73  

Additional guidance regarding program design can be gleaned from analyses of 

the model programs, cross-study comparisons of programs and their outcomes, research 

on variations in the quality and effects of child care programs, and research on the 

effectiveness of elementary school education. Conclusions drawn from all of these 

sources are remarkably consistent. More highly educated, better prepared, and better 

compensated teachers are more effective.74 Smaller class sizes and better teacher-student 

ratios result in better teaching, more individual attention, and larger cognitive gains that 

improve achievement and school success, especially for disadvantaged students.75 Other 

characteristics of programs that have generated the largest achievement and other gains 
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for disadvantaged children include: a strong focus on language, strengthening children’s 

cognitive abilities generally, interactions that prepare children for the discourse patterns 

and other demands of school without pushing down the elementary school curriculum, 

individualized support for learning, regular opportunities for teachers to reflect with 

highly knowledgeable leaders or others, and collaborative relationships with parents to 

support the child’s learning and development.76  

Research provides less guidance than policy makers and administrators might like 

regarding two key aspects of program design that have significant implications for cost: 

age of start and hours per year (length of day and days per year). Highly intensive 

programs beginning earlier have had larger effects than those in which children start later, 

but the optimal entry age is unclear as each additional year adds to cost. Two longitudinal 

studies indicate that programs beginning at age three produce substantial long-term 

benefits for disadvantaged children and that the benefits substantially exceed the costs.77  

Even intensive programs beginning at age four might bring significantly fewer 

disadvantaged children up to the thresholds of learning and development required for 

early school success. With respect to length of day and number of days per year, the 

research on the relative lack of progress for disadvantaged elementary school children 

during the summer is suggestive, and many parents may choose not to send their children 

to programs that do not address their needs for child care.78 In addition, benefits from 

effects on parental employment associated with child care should be incorporated into 

any assessment of costs and benefits. 

SUMMARY AND RECOMMENDATIONS 
 

Pre-kindergarten education for disadvantaged children can greatly increase their 
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cognitive abilities, leading to long-term increases in achievement and school success. 

Although general cognitive abilities as measured by IQ may only temporarily increase, 

persistent increases can be produced in the specific abilities measured by standardized 

achievement tests in reading and math. In addition, programs can have positive effects on 

children’s long-term social and emotional development, reducing crime and delinquency. 

To reap all of their potential benefits, pre-kindergarten programs for disadvantaged 

children must be intensive, high in quality, and emphasize both cognitive and social 

development.    

Pre-kindergarten programs for disadvantaged children are among the most 

strongly evidence-based of those approaches to improving academic achievement and 

educational attainment that have been tested. However, they will produce the desired 

results only if implemented in accord with the principles for effective programs that 

emerged in this review. These include: 

• Class sizes and child-teacher ratios must be kept low. The research literature 

suggests that the best practice is probably a class size of 15 with a teacher 

and an aide.  

• Teachers must be highly qualified, with at least a bachelor’s degree and with 

specialized training in early education, and must be paid well. 

• Curricula must be intellectually rich and sufficiently broad to address 

children’s developmental needs in all domains.  

• Programs must have an infrastructure adequate to support best practices, 

professional development, and ongoing evaluation and accountability. 

• Programs must engage in an active partnership with parents and 
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accommodate their needs, including their needs for child care. 

• Programs should start no later than age three. Beginning prior to age three 

might produce substantially better results, but only if a highly intensive 

center-based program is provided up to school entry.  

• Resources should be focused primarily on disadvantaged children, 

recognizing that income is not the only risk factor for poor achievement and 

that the poverty line is an arbitrary cut-off for educational purposes. 

Universal pre-kindergarten programs can target resources on disadvantaged 

children by providing them with smaller classes, better teachers, more hours, 

and a sliding fee scale so that higher-income families share the cost.  

• The existing array of public school, Head Start, and private programs all can 

be used, but both standards and resources must be substantially increased to 

produce the desired results. There are many advantages to such a strategy, 

but the time and costs of increasing quality to the necessary level should not 

be underestimated.   

The way that educational costs are conventionally calculated, the foregoing 

recommendations will be seen as expensive. However, they are not as expensive as the 

costs of failing to implement them: poor achievement, high rates of school failure and 

special education, low productivity, and high crime and delinquency. Also, because 

disadvantaged children are highly concentrated geographically, these costs contribute to 

problems of segregation, urban decay, and suburban sprawl that add to the costs of 

current policy.79 From this perspective, it is difficult to see how society can afford not to 

implement high-quality pre-kindergarten education for disadvantaged children.  

Early Education  1.24  



 

REFERENCES  

                                                 
1  W. S. Barnett and S. S. Boocock, Early Care and Education for Children in Poverty:  Promises, 

Programs, and Long-Term Results (Albany, NY: SUNY Press, 1998). 

2 D. J. Yarosz and W. S. Barnett, Early Care and Education Program Participation: 1991-1999 (New 
Brunswick, NJ: Center for Early Education Research, Rutgers University, 2001). 

3  J. West, E. Hausken, and M. Collins, Profile of Preschool Children’s Child Care and Early Education 
Program Participation (Washington, DC: US Department of Education, National Center for 
Educational Statistics, 1993). 

4  Yarosz and Barnett.  

5  D. R. Entwisle , K. L  Alexander, and L. S. Olson, “Summer Learning and Home Environment” in A 
Notion at Risk: Preserving Public Education as an Engine for Social Mobility, ed. R. Kahlenberg 
(Twentieth Century Foundation/Twentieth Century Fund, Inc., 2000), 9-30. 

6  Ibid. 

   Barnett and Boocock. 

   S. L. Ramey and C. T. Ramey, “Early Educational Intervention with Disadvantaged Children- To 
What Effect?” Applied and Preventative Psychology 1 (1992): 131-140. 

7  L. Jacobson, “Study Says More Time in Child Care Connected to Bad Behavior,” Education Week on 
the Web, 25 April 2001,  <www.edweek.org>. 

 R. Haskins, “Beyond Metaphor: The Efficacy of Early Childhood Education,” American Psychologist 
44 (1989): 274-282. 

 R. J. Herrnstein and C. Murray, The Bell Curve:  Intelligence and Class Structure in American Life 
(New York, NY:  Free Press, 1994). 

 M. Woodhead, “When Psychology Informs Public Policy: The Case of Early-Childhood Intervention,” 
American Psychologist 43, no. 6 (1988): 443-454. 

 E. Zigler and J. Freedman, “Early Experience, Malleability, and Head Start,” in The Malleability of 
Children, eds. J.J. Gallagher and C.T. Ramey (Baltimore, MD: Brookes, 1987), 85-96. 

 S. L. Ramey and C. T. Ramey. 

8  S. L. Ramey and C. T. Ramey. 

 B. Bowman, M. S. Donovan, and S. Burns, Eager to Learn: Educating Our Preschoolers (Washington, 
DC: National Academy Press, 2001). 

9  R. H. McKey et al., The Impact of Head Start on Children, Families, and Communities (Washington, 
DC:  Head Start Evaluation Synthesis and Utilization Project, 1985). 

 K. White and G. Casto, “An Integrative Review of Early Intervention Efficacy Studies with At-Risk 
Children:  Implications for the Handicapped,” Analysis and Intervention in Developmental 
Disabilities 5 (1985): 7-31. 

   C. T Ramey, D. M. Bryant, and T. M. Suarez, “Preschool Compensatory Education and the 
Modifiability of Intelligence:  A Critical Review.” in Current Topics in Human Intelligence, ed. 
D. Detterman (Norwood, NJ: Ablex, 1985), 247-296. 

 The Effectiveness of Early Intervention for At-Risk and Handicapped Children, eds. M. J. Guralnick 
and F. C. Bennett (New York, NY:  Academy Press, 1987). 

 S. L. Ramey and C. T. Ramey. 

Early Education  1.25  



 

                                                                                                                                                 
 M. J. Guralnick, “Second Generation Research on the Effectiveness of Early Intervention,” Early 

Education and Development 4, no. 4 (1993): 366-378. 

 J. P. Shonkoff and P. Hauser-Cram, “Early Intervention for Disabled Infants and Their Families: A 
Quantitative Analysis,” Pediatrics 80 (1987): 650-658. 

 Handbook of Early Childhood Intervention, eds. J. P. Shonkoff and S. J.Meisels (Cambridge, UK: 
Cambridge University Press, 2000). 

10  M. M. Wagner, and S. L. Clayton, “The Parents as Teachers Program: Results from Two 
Demonstrations,” Future of Children 9, no. 1 (1999): 91-116. 

11  A. J. L. Baker, C. S. Piotrkowski, and J. Brooks-Gunn, “The Home Instruction Program for Preschool 
Youngsters (HIPPY),” Future of Children 9, no. 1 (1999): 116-133. 

12  B. H. Wasik et al., “A Longitudinal Study of Two Early-Intervention Strategies: Project CARE,” Child 
Development 61 (1990): 1682-1696. 

13  G. Boutte, The Effects of Home Intervention on Rural Children’s Home Environments, Academic Self- 
Esteem, and Achievement Scores (Ann Arbor, MI: UMI Dissertation Services, 1992). 

14  S. Scarr and K. McCartney, “Far from Home:  An Experimental Evaluation of the Mother-Child Home 
Program in Bermuda,” Child Development 59 (1988): 531-543. 

 P. Levenstein, J. O’Hara, and J. Madden, “The Mother-Child Home Program of the Verbal Interaction 
Project,” in As the Twig is Bent…Lasting Effects of Preschool Programs, ed. Consortium for 
Longitudinal Studies (Hillsdale, NJ: Erlbaum, 1983), 237-263. 

15  C. Powell and S. Grantham-McGregor, “Home Visiting of Varying Frequency and Child 
Development,” Pediatrics 84 (1989): 157-164. 

16  D. S. Gomby, P. L. Culross, and R. E. Behrman, “Home Visiting: Recent Program Evaluations – 
Analysis and Recommendations,” Future of Children 9, no.1 (1999): 4-26. 

17  R. G. St.Pierre, and J. I. Layzer, “Using Home Visits for Multiple Purposes: The Comprehensive Child 
Development Program,” Future of Children 9, no.1 (1999): 134-151. 

18  N. Bayley, The Bayley Scales of Infant Development – II, (San Antonio: Psychological Corporation, 
1993). 

19  R.G. St. Pierre et al., National Impact Evaluation of the Comprehensive Child Development Program 
(Cambridge, MA: Abt. Associates, Inc., 1997). 

20  R. G. St. Pierre, J. I. Layzer, and H. V. Barnes, “Regenerating Two-Generation Programs,” in Early 
Care and Education for Children in Poverty:  Promises, Programs, and Long-Term Results, eds. 
W.S. Barnett and S.S. Boocock (Albany, NY: SUNY Press, 1998), 99-121. 

21  Ibid.   

22  J. M. Love et al., Early Head Start Research-Building Their Futures: How Earl Head Start Programs 
Are Enhancing the Lives of Infants and Toddlers in Low-Income Families (Princeton, NJ: 
Mathematica Policy Research, Inc., 2001). 

23  G. Casto and A. Lewis, “Parent Involvement in Infant and Preschool Programs,” Journal of the 
Division of Early Childhood 9 (1984): 49-56. 

 D. M. Bryant and C. T. Ramey, “Prevention Oriented Infant Education Programs,” Journal of Children 
in Contemporary Society 7 (1987): 17-35. 

24  C. Kagitcibasi, “Parent Education and Child Development.” in Early Child Development: Investing in 
our Children’s Future, ed. M. E. Young (Amsterdam, Netherlands: Elsevier Science B.V., 1997), 
243-272. 

Early Education  1.26  



 

                                                                                                                                                 
 W. S. Barnett, C. M. Escobar, and M. T. Ravsten, “Parent and Clinic Early Intervention for Children 

with Language Handicaps: A Cost-Effectiveness Analysis,” Journal of the Division for Early 
Childhood 12, no. 4 (1988): 290-298. 

 C. van Tuijl, P. P. M. Leseman, and J. Rispens, “Efficacy of an Intensive Home-Based Educational 
Intervention Programme for 4- to 6-Year Old Ethnic Minority Children in the Netherlands,” 
International Journal of Behavioral Development 25, no. 2 (2001): 148-159. 

25  St. Pierre, Layzer, and Barnes. 

26  D. L. Olds et al., “Prenatal and Infancy Home Visitation by Nurses: Recent Findings,” Future of 
Children 9, no. 1 (1999): 44-66. 

27 C. T. Ramey et al., “Infant Health and Development Program for Low Birth Weight, Premature 
Infants: Program Elements, Family Participation, and Child Intelligence,” Pediatrics 89 (1992): 
454-465. 

 The Infant Health and Development Program, “Enhancing the Outcomes of Low-birth-weight, 
Premature Infants,” Journal of the American Medical Association 263 (1990): 3035-3042. 

 J. Brooks-Gunn et al., “Early Intervention in Low-Birth-Weight Premature Infants,” Journal of the 
American Medical Association 272, no. 16 (1994): 1257-1262. 

28  C. M. McCarton et al., “Results at Age 8 Years of Early Intervention for Low-Birth-Weight Premature 
Infants: The Infant Health and Development Program,” Journal of the American Medical 
Association 277, no.2 (1997): 126-132. 

 Ramey, et al. 

29  McCarton, et al. 

30  A. Baumeister, and V. Bachrach, “A Critical Analysis of the Infant Health and Development 
Program,” Intelligence 23 (1996): 79-104. 

31  S. Scarr and M. Eisenberg, “Child Care Research:  Issues, Perspectives, and Results,” Annual Reviews 
Psychology 44 (1993): 613-644. 

32  M. E. Lamb, K. J. Sternberg, and R. Ketterlinus, “Child Care in the United States.” in Child Ccare in 
Context, eds. M.E. Lamb, K. Sternberg, C.P. Hwang, and A. G. Broberg (Hillside, NJ: Erlbaum, 
1992). 

 Scarr and Eisenberg. 

 J. Belsky, “The ‘Effects’ of Infant Day Care Reconsidered,” Early Childhood Research Quarterly 3 
(1988): 235-272. 

 R. Haskins, “Public Aggression Among Children with Varying Day Care Experience,” Child 
Development 57 (1985): 692-703. 

33  Scarr and Eisenberg. 

 M. R. Burchinal, “Child Care Experiences and Developmental Outcomes,” The Annals of the 
American Academy of Political and Social Science: The Silent Crisis in U.S. Child Care 563 
(1999): 73-97. 

34  Scarr and Eisenberg. 

 M. Prodroidis et al., “Aggression and Noncompliance Among Center-Based Care, Family Day Care 
and Home Care,” International  Journal of Behavioral Development 18 (1995): 43-62. 

 K. McCartney and S. Rosenthal, “Maternal Employment Should be Studied Within Social Ecologies,” 
Journal of Marriage and the Family 53 (1991): 1103-1107. 

  Burchinal. 
Early Education  1.27  



 

                                                                                                                                                 
 F. A.Campbell, et al., “Early Childhood Programs and Success in Schools:  The Abecedarian Study,” 

in Early Care and Education for Children in Poverty:  Promises, Programs, and Long-Term 
Results, eds. W. S. Barnett and S. S. Boocock (Albany, NY: State University of New York Press, 
1998). 

 S. H. Clarke, and F. A. Campbell, “Can Intervention Early Prevent Crime Later? The Abecedarian 
Project Compared with Other Programs,” Early Childhood Research Quarterly 13, no. 2 (1998) 
319-343. 

35  C. Howes et al., “Attachment and Child Care: Relationships with Mother and Care Giver,” Early 
Childhood Research Quarterly 3 (1988): 403-416. 

 A. I. H. Borge and E. C. Melhuish, “A Longitudinal Study  of Childhood Behaviour Problems, 
Maternal Employment and Day Care in a Norweigian Community,” International Journal of 
Behavioural Development 18 (1995): 23-42. 

 Scarr and Eisenberg. 

36.  R. Peth-Pierce, The NICHD Study of Early Child Care (Washington, DC: U.S. Department of Health 
and Human Services, 1998), NIH pub. no. 98-4318. 

37 B. M. Caldwell, “Déjà vu All Over Again: A Researcher Explains the NICHD Study,” Young Children 
56, no. 4 (2001): 58-59. 

 NICHD Early Child Care Research Network, “Early child care and children's development prior to 
school entry,” Paper presented at the Biennial Meeting of the Society for Research in Child 
Development, Minneapolis, MN, April 2001. 

 NICHD Early Child Care Research Network, “Further explorations of the detected effects of quantity 
of early child care on socioemotional development,” Paper presented at the Biennial Meeting of 
the Society for Research in Child Development, Minneapolis, MN, April, 2001 

38  Caldwell. 

39  Scarr and Eisenberg. 

 From Neurons to Neighborhoods: the Science of Early Childhood Development, eds. J. Shonkoff and 
D. Phillips (Washingont, DC: National Academy Press, 2000). 

 Burchinal. 

 S. L. Hofferth, “Child Care in the First Three Years of Life and Preschoolers’ Language and 
Behavior.” Paper presented at the Society for Research in Child Development-Biennial Meeting, 
Alberquerque, NM, April 1999. 

40  B. E. Andersson, “Effects of Public Day Care- A Longitudinal Study,” Child Development 60 (1989): 
857-866. 

 T. Field, “Quality Infant Day Care and Grade School Behavior and Performance,” Child Development 
62 (1991): 863-870. 

41  S. Desai, P. L. Chase-Lansdale, and R. T. Michael, “Mother or Market? Effects of Maternal 
Employment on the Intellectual Ability of Four-Year-Old Children,” Demography 26 (1989): 545-
561. 

 N. Baydar and J. Brooks-Gunn, “Effects of Maternal Employment and Child-Care Arrangements on 
Preschoolers’ Cognitive and Behavioral Outcomes: Evidence from the Children of the National 
Longitudinal Survey of Youth. Special Section Data Analyses on Developmental Psychology,” 
Developmental Psychology 27 (1991): 932-945. 

42 Burchinal. 

43  Peth-Pierce. 
Early Education  1.28  



 

                                                                                                                                                 
44 NICHD Early Child Care Research Network, “Early child care and children's development prior to 

school entry.” Paper presented at the Biennial Meeting of the Society for Research in Child 
Development, Minneapolis, MN, April 2001. 

 NICHD Early Child Care Research Network, “Further explorations of the detected effects of quantity 
of early child care on socioemotional development.” Paper presented at the Biennial Meeting of 
the Society for Research in Child Development, Minneapolis, MN, April, 2001. 

45  Burchinal. 

46  E. S. Peisner-Feinberg et al., The Children of the Cost, Quality, and Outcomes Study Go To School 
(Chapel Hill, NC: The University of North Carolina, Frank Porter Graham Child Development 
Center, 1999). 

 E. S. Peisner-Feinberg and M.R. Burchinal, “Relations Between Preschool Children’s Child Care 
Experiences and Concurrent Development: The Cost, Quality, and Outcomes Study,” Merill- 
Palmer Quarterly 43, no. 3 (1997): 451-477. 

47  E. S. Peisner-Feinberg et al. 

 Burchinal. 

48  K. White and G. Casto, “An Integrative Review of Early Intervention Efficacy Studies with At-Risk 
Children: Implications for the Handicapped,” Analysis and Intervention in Developmental 
Disabilities 5 (1985): 7-31. 

 R. H. McKey et al., The Impact of Head Start on Children, Families and Communities.  Final Report 
of the Head Start Evaluation, Synthesis, and Utilization Project (Washington, DC: U.S. 
Department of Health and Human Services, 1985). 

 C. T. Ramey, D.M. Bryant and T.M. Suarez, “Preschool Compensatory Education and the 
Modifiability of Intelligence: A Critical Review.” in Current Topics in Human Intelligence, ed. D. 
Detterman (Norwood, NJ: Ablex, 1986), 247-296. 

 M. Woodhead, “When Psychology Informs Public Policy: The Case of Early Childhood Intervention,” 
American Psychologist, 43 (1988): 443-454. 

 R. Haskins, “Beyond Metaphor: The Efficacy of Early Childhood Education,” American Psychologist 
44 (1989): 274-282. 

 C. Locurto, “Beyond IQ in Preschool Programs?” Intelligence 15 (1991): 295-312. 

 H. H. Spitz, The Raising of Intelligence: A Selected History of Attempts to Raise Retarded Intelligence 
(Hillsdale, NJ: Erlbaum, 1986). 

 H. H. Spitz, “Commentary on Locurto’s ‘Beyond IQ in Preschool Programs?’” Intelligence 15 (1991): 
327-333. 

49  Herrnstein and Murray. 

50  Herrnstein and Murray. 

 Woodhead. 

51  W. S. Barnett, “Preschool Education for Economically Disadvantaged Children: Effects on Reading 
Achievement and Related Outcomes,” in Handbook of Early Literacy Research, eds. S. B. 
Neuman and D. K. Dickinson (New York, NY: Guilford Press, 2001), 421-443. 

52  B. M. Caldwell, “Sustaining Intervention Effects:  Putting Malleability to the Test,” in The 
Malleability of Children, eds. J. J. Gallagher and C. T. Ramey (Baltimore, MD: Brookes, 1987), 
115-126. 

 Haskins. 

Early Education  1.29  



 

                                                                                                                                                 
 Burchinal. 

53  Barnett. 

54  L. J. Schweinhart et al., Significant Benefits: The High/ Scope Perry Preschool Study Through Age 27, 
[Monographs of the High/Scope Educational Research Foundation No. 10] (Ypsilanti, MI: 
High/Scope Press, 1993) 

55  H. L. Garber, The Milwaukee Project:  Prevention of Mental Retardation in Children at Risk 
(Washington, DC: American Association on Mental Retardation, 1988). 

56   Schweinhart et al. 

 F. A.Campbell and C. T.  Ramey, “Cognitive and School Outcomes for High-Risk African-American 
Students at Middle Adolescence: Positive Effects of Early Intervention,” American Educational 
Journal 32, no. 4 (1995): 743-772. 

57  Spitz. 

 Herrnstein and Murray. 

 Locurto. 

58  Campbell and Ramey. 

 Carolina Abecedarian Project, Early Learning, Later Success: The Abecedarian Study (Chapel Hill, 
NC: University of North Carolina, Frank Porter Graham Child Development Center,1999). 

59  Garber. 

60  W.S. Barnett, “Long-Term Effects on Cognitive Development and School Success.” in Early Care and 
Education for Children in Poverty: Promises, Programs, and Long-Term Outcomes, eds. W. S. 
Barnett and S. S. Boocock (Buffalo, NY: State University of New York Press, 1998), 11-14. 

 A. McGill-Franzen and R. L. Allington, “Flunk ‘em or Get Them Classified: The Contamination of 
Primary Grade Accountability Data,” Educational Researcher 22, no. 1 (1993): 19-22. 

61  (t-test, p<.05, n=20 and 24)  Barnett. 

62  W. S.Barnett, “Long-Term Effects of Early Childhood Programs on Cognitive and School Outcomes,” 
The Future of Children 4 (1995): 25-50. 

 H. Yoshikawa, “Prevention as Cumulative Protection:  Effects of Early Family Support and Education 
on Chronic Delinquency and Its Risks,” Psychological Bulletin 115 (1994): 27-54. 

63  D. Johnson and T. Walker, “A Follow-up Evaluation of the Houston Parent Child Development 
Center: School Performance,” Journal of Early Intervention 15, no. 3 (1991) 226-236. 

 R. J. Lally, P. Mangione, and A. S. Honig, “The Syracuse University Family Development Research 
Program: Long-Range Impact on an Early Intervention with Low-Income Children and Their 
Families,” Parent Education As Early Intervention: Emerging Directions in Theory, Research and 
Practice (Norwood, NJ: Ablex Publishers, 1988), 79-104. 

 Schweinhart et al. 

 V. Seitz and N. H. Apfel, “Parent-Focused Intervention: Diffusion Effects on Siblings,” Child 
Development 56 (1994): 376-391. 

 A. J. Reynolds, Success in Early Intervention: The Chicago Child-Parent Centers (Lincoln, NE: 
University of Nebraska Press, 2000). 

64  Lally, Mangione, and Honig. 

 Seitz and Apfel. 

Early Education  1.30  



 

                                                                                                                                                 
65 Clarke and Campbell. 

66 Reynolds. 

 A. J.  Reynolds et al., “Long-Term Effects of an Early Childhood Intervention on Educational 
Achievement and Juvenile Arrest: A15-Year Follow-Up of Low-Income Children in Public 
Schools,” JAMA 285 (2001): 2339-2346. 

  J. A. Temple, A. J. Reynolds, and W. T. Miedel, “Can Early Childhood Intervention Prevent High 
School Dropout? Evidence from the Chicago Child-Parent Centers,” Urban Education 35 (2001): 
31-56. 

 A. J. Reynolds, W. T.  Miedel, and E. A. Mann, “Innovation in Early Intervention for Children in 
Families with Low Incomes: Lessons from the Chicago Child-Parent Centers,” Young Children 55 
(2000): 84-88. 

 “Educational Success in High-Risk Settings: Contributions of the Chicago Longitudinal Study,” ed. A. 
J. Reynolds, Journal of School Psychology (Special issue), Vol. 37, No. 4, 1999 

67  Reynolds. 

68 W. S. Barnett, “Benefit-cost Analysis of Preschool Education: Findings from a 25-year Follow-up,” 
American Journal of Orthopsychiatry 63, no. 4 (1993): 500-508. 

69  Ibid. 

70 L. Karoly et al., Investing In Our Children: What We Know And Don’t Know About The Costs And 
Benefits Of Early Childhood Intervention (Santa Monica, CA: RAND, 1998). 

71  Reynolds. 

72 Burchinal. 

 N. Zill et al., Head Start Program Performances Measures: Second Progress Report (Washington, 
DC: Research, Demonstration and Evaluation Branch and Head Start Bureau, Administration on 
Children, Youth and Families, U.s. Department of Health and Human Services, 1998). 

 W. S. Barnett et al., Fragile Lives, Shattered Dreams: A Report on Implementation of Preschool 
Education in New Jersey’s Abbott Districts (New Brunswick, NJ: The Center for Early Education 
Research, Rutgers, The State University of New Jersey, 2001). 

73  M. Burchinal, M. Lee, and C. Ramey, “Type of Day-Care and Intellectual Development in 
Disadvantaged Children,” Child Development 60 (1989): 128-137. 

 V. Van de Reit and M. B. Resnick, Learning to Learn: An Effective Model for Early Childhood 
Education. Gainesville (FL: University of Florida Press, 1973). 

74  E. A. Hanushek, “Teacher Characteristics and Gains in Student Achievement: Estimation Using Micro 
Data,” American Economic Review 60, no. 2 (1971): 280-288. 

 R. J. Murnane and B. Phillips, “What Do Effective Teachers of Inner-City Children Have in 
Common?” Social Science Research 10 (1981): 83-100. 

  R. F. Ferguson, “Can Schools Narrow the Black-White Test Score Gap?” in The Black-White Test 
Score Gap, eds. C. Jencks and M. Phillips (Washington, DC: Brookings Institute Press, 1998), 
318-374. 

 A. Clarke-Stewart and L.Gruber, Children at Home and in Day Care (Hillsdale, NJ: Lawrence 
Erlbaurn Associates, 1994). 

 C. Howes and M. Olenick, “Child Care and Family Influences on Toddlers’ Compliance,” Child 
Development, 57 (1986): 202-216. 

Early Education  1.31  



 

                                                                                                                                                 
 M. Whitebook, C. Howes, and D. Phillips, Who Cares?  Child Care Teachers and the Quality of Care 

in America-Final Report of the National Child Care Staffing Study (Oakland, CA: Child Care 
Employee Project, 1989). 

 C. Howes, D. Phillips, and M. Whitebook, “Thresholds of Quality: Implications for the Social 
Development of Children in Center-Based Child Care,” Child Development 63 (1992): 449-460. 

 J. Arnett, “Caregivers in Day Care Centers: Does Training Matter?” Journal of Applied Developmental 
Psychology 10 (1989): 541-522. 

 C. Howes, “Children’s Experiences in Center-Based Child Care as a Function of Teacher Background 
and Adult-Child Ratio,” Merrill-Palmer Quarterly 43, no. 3 (1997): 404-425. 

 L. Dunn, “Proximal and Distal Features of Day Care Quality and Children’s Development,” Early 
Childhood Research Quarterly 8, no. 2 (1993): 167-192. 

 B.Tizard, J. Philps, and I. Plewis, “Play in Preschool Centers, II: Effects on Play of the Child’s Social 
Class and of the Educational Orientation of the Center,” Journal of Child Psychology and 
Psychiatry 17 (1976): 265-274. 

 M. Whitebook, D. Phillips, and C. Howes, National Child Care Staffing Study Revisited: Four Years in 
the Life of Center-Based Child Care (Oakland, CA: Child Care Employee Project, 1993). 

 L. Phillipsen, M. Burchinal, C. Howes, and D. Cryer, “The Prediction of Process Quality from 
Structural Features of Child Care,” Early Childhood Research Quarterly 12 (1997): 281-304. 

 S. Scarr, M. Eisenberg, and K. Deater-Deckerd, “Measurements of Quality in Child Care Centers,” 
Early Childhood Research Quarterly 9, no 2 (1994): 131-152. 

 Eager to Learn: Educating our Preschoolers, eds. B. T. Bowman, M. S. Donovan, and M. S. Burns 
(Washington, DC: National Academy Press, 2001) 

75  Eds. Bowman, Donovan, and Burns. 

 H. McGurk, A. et al., Staff-Child Ratios in Care and Education Services for Young Children (London: 
HMSO, 1995). 

 J. I. Layzer, B. D. Goodson, and M. Moss, Life in Preschool-Volume One of an Observational Study of 
Early Childhood Programs for Disadvantaged Four-Year-Olds: Final Report (Cambridge, 
MA:Abt Associates, 1993). 

 Clarke-Stewart and Gruber. 

 Howes. 

 S. C. Kontos, C. Howes, and E. Galinsky, “ Does Training Make a Difference to Quality in Family 
Child Care?” Early Childhood Research Quarterly 12 (1997): 351-372. 

 Howes, Phillips, and Whitebook. 

 A. B. Smith, “Quality Child Care and Joint Attention,” International Journal of Early Years Education 
7, no. 1 (1999): 85-98. 

 Phillipsen, Burchinal, Howes, and Cryer. 

 Dunn. 

 R. Ruopp, J. Travers, F. M. Glantz, and C. Coelen, “Children at the Center: Summary Findings and 
Their Implications,” Final Report of the National Day Care Study: Children at the Center, Vol. 1 
(Cambridge, MA: Abt Associates, 1979). 

 C. M. Achilles, P. Harman, and P. Egelson, “Using Research Results on Class Size to Improve Pupil 
Achievement Outcomes,” Research in the Schools 2, no. 2 (1995): 23-30. 

Early Education  1.32  



 

                                                                                                                                                 
 A. Russell, An Observational Study of the Effect of Staff-Child Ratios on Staff and Child Behavior in 

South Australian Kindergartens (Adelaide: Flinders University, 1985). 

 Ferguson. 

 A. Krueger, Experimental Estimates of Educational Production Functions (Princeton, NJ: Princeton 
University, 1997). 

 H. Wenglinsky, “How Money Matters: The Effect of School District Spending on Academic 
Achievement,” Sociology of Education 70, no. 3 (1997): 377-399. 

 F. Mosteller, “The Tennessee Study of Class Size in the Early School Grades,” The Future of Children, 
5, no. 2 (1995): 113-127. 

 J. Boyd-Zaharias and H. Pate-Bain, “The Continuing Impact of Elementary Small Classes.” Paper 
presented at the annual meeting of the American Educational Research Association, New Orleans, 
LA, April 2000. 

 A. Krueger, “Experimental Estimates of Educational Production Functions,” Quarterly Journal of 
Economics 114, no. 2 (1999): 497-532. 

 J. D. Finn, S. B. Gerber, C. M. Achilles and J. Boyd-Zaharias, “Short and Long-Term Effects of Small 
Classes.” Paper prepared for conference on the economics of school reform, State University of 
New York, Buffalo, NY, May 1999. 

76  E. Frede, “Preschool program quality for children in poverty.” in Early Care and Education for 
Children in Poverty: Promises, Programs, and Long-Term Outcomes, eds. W. S. Barnett and S. S. 
Boocock (Buffalo, NY: State University of New York Press, 1998), 77-98. 

 Reynolds. 

  Bowman, Donovan, and Burns. 

77 W. S. Barnett, Lives in the Balance: Age 27 Benefit-Cost Analysis of the High/Scope Perry Preschool 
Program (Ypsilanti, MI: High/Scope Press, 1996). 

 A. J. Reynolds et al., Age 21 Cost-Benefit Analysis of the Title I Chicago Child-Parent Center 
Program (Madison, WI: University of Wisconsin-Madison, 2001). 

78  W. S. Barnett, J. Tarr, and E. Frede, Early Childhood Education Needs in Low Income Communities: 
Final Report of an Assessment of Young Children’s Educational Needs and Community Capacity  
in New Jersey’s Abbott Districts (New Brunswick, NJ: Center for Early Education Research, 
Rutgers, The State University of New Jersey, 1999). 

79  E. Blakely, “Separate and Not Equal: America’s Diversity Crisis.” in America’s Demographic 
Tapestry: Baseline for the New Millennium, eds. J.W. Hughes and J.J. Seneca (New Brunswick, 
NJ: Rutgers University Press, 1999), 187-202. 

Early Education  1.33  


