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ABSTRACT 

 

This study examines the effects of participation in various prekindergarten care 

arrangements on early elementary school readiness, particularly among poor and 

This study examines the effects of participation in various prekindergarten care 

arrangements on early elementary school readiness, particularly among poor and 

minority populations.  Current research indicates that children from socio-economically 

disadvantaged backgrounds are entering kindergarten less prepared to succeed, both 

academically and socially, than their wealthier, white peers.  To reduce this 

achievement gap, child advocates and policy makers have increasingly turned to early 

education and care programs, such as Head Start and public prekindergarten centers.  

Evidence remains limited, however, as to the specific cognitive and socioemotional 

effects of various prekindergarten care arrangements on these populations.  Using data 

from the Early Childhood Longitudinal Study, Kindergarten Class of 1998-1999 

(ECLS-K), I explore the differences in socioemotional and cognitive development of 

children who attended a Head Start, center-based, or informal preschool program in the 

year prior to kindergarten, as compared to children who received only parental or family 
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care during that same period.   The effects of participation are also examined specific to 

different racial, ethnic, and socio-economic demographic groups.    

Compared to children cared for by parents or relatives, findings indicate that 

center based care in the year prior to kindergarten entry has a statistically significant 

association with positive cognitive development, but does not appear to affect 

socioemotional development.  Head Start programs within African American and 

Hispanic communities are associated with increases in math and reading scores, 

respectively, from kindergarten through third grade, but produce statistically significant 

negative results for the overall population.  Informal and multiple arrangement care are 

associated with positive academic gains, although at a lesser magnitude than center 

care.  Finally, holding all else equal, nanny care is associated with the largest 

statistically significant academic gains, when comparing children in all care 

arrangements to those receiving only parental or relative care; this may be due in large 

part, however, to missing variable bias associated specifically with the characteristics of 

nanny care provision.  With the exception of Head Start programs, no care arrangement 

had overall significant effects on socioemotional development.   

  Despite some areas of ineffectiveness, the positive cognitive outcomes 

associated with overall center care and Head Start programs for African American and 

Hispanic children indicate that some programs are indeed providing a valuable service 

to young children and their families; the challenge to policymakers, therefore, becomes 

identifying which factors within successful programs represent the driving force behind 

positive interventions.  The limits of this study illustrate the critical need for nationally-
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recognized standards of early childhood education and care, as well as increased 

support for data collection and research that support quantitative reviews of childcare to 

include a quality index. 
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Chapter 1. Introduction  
 

Despite significant decreases during the 1970’s and 1980’s, efforts to shrink the 

black-white achievement gap in primary and secondary education have stagnated over 

the past two decades.  The disparity in academic and social readiness between minority 

and economically disadvantaged students and their white, wealthier peers is apparent at 

the onset of primary schooling (Magnuson et al., 2004; Murnane et al., 2005), placing 

these students at an automatic disadvantage.  These differences continue and increase 

throughout elementary and secondary schooling, with African American and Hispanic 

students scoring significantly lower on NAEP (National Assessment of Education 

Progress) reading and math assessments in both fourth and eighth grades (NCES 2007).  

Concerns that the lack of preparation exhibited by children from disadvantaged 

populations at the start of school may represent a significant factor in hindering later 

gains has led to increased attention to the factors that might reduce the gap in early 

school readiness.    

As the proportion of U.S. children attending some kind of preschool program 

has risen dramatically over the past four decades, researchers and policy makers have 

begun to look to early childhood programs to reduce the school readiness gap.  In 2001, 

66 percent of four-year-olds attended a center- or school-based childcare program, as 

compared with only 23 percent in 1971 (Magnuson et al. 2004).  While overall 
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participation in prekindergarten programs1 has risen amongst all racial and ethnic 

groups, the most significant increase has occurred within the African American 

population, which has both the largest, and fastest-growing, rate of participation.  

Between 1991 and 2005, the percentage of African American children attending 

prekindergarten programs increased eight percentage points, from 58 percent to 66 

percent.  Caucasian and Hispanic participation increased by five and four percentage 

points, to 59 percent and 43 percent of their respective populations (National Center for 

Education Statistics, retrieved 10/30/2008).   Much of this increase is due to expanding 

participation rates of African American children in the federal Head Start program, 

which is specifically targeted to increasing school readiness for minority and 

economically-disadvantaged children.   

As rates of prekindergarten participation have risen, so has government support 

of such programs:  Over the past 20 years, federal and state government significantly 

increased funding levels for prekindergarten programs and child care subsidies 

(Magnuson et. al, 2004).  The effectiveness of these programs, especially in regards to 

disadvantaged populations, remains unclear, as performance outcomes of academic and 

social development are particularly difficult to quantify for young children.  

Additionally, the lack of a common definition of what constitutes early education and 

care, as well as differences in the degree of state-imposed standards and practices, 

                                                            

1 Unless otherwise stated, the term “prekindergarten” refers to any center-based program.  This includes 
day care centers, Head Start programs, preschool, nursery school, public prekindergarten, and other early 
childhood programs 
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complicate the evaluation process.  What academic and social effects do preschool 

programs have on children’s at the start of school?  Do these effects vary by population, 

or by school readiness measure?  What additional factors might significantly mitigate or 

augment the effect of preschool participation?  I attempt to answer these questions using 

longitudinal data for the National Center for Education Statistics’ Early Childhood 

Longitudinal Study, Kindergarten Class of 1998-1999 (ECLS-K).  The paper proceeds 

as follows:  The background section in part II will discuss the ambiguity inherent to the 

definition of early education programs, as well as offer an explanation of the three 

primary types of pre-kindergarten programs.  Part III will review the findings of 

previous research, followed by a discussion of this paper’s conceptual framework and 

hypotheses in part IV.  Data and methods are presented in part V, while part VI and VII 

present and discuss the study’s findings, respectively.  Part VIII concludes with a 

discussion of the research. 

 

Chapter 2. Background 

Empirical data concerning the effects of preschool are especially difficult to 

quantify, as the degrees of quality and of curriculum offered vary so greatly across 

programs, districts, and states.  Even within the early childhood field, researchers and 

practitioners have failed to reach a consensus on a universal definition that would 

differentiate early education programs from the more traditional “daycare” services.  

The goals of these different types of programs vary greatly, from academic 

preparedness, to developing social skills, to providing day care for working parents.   
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The differences in available programs, as well as the over-representation of the neediest 

populations attending the poorest quality programs, complicate the process of 

discerning what specific program characteristics produce which effects.  For example, 

while model programs such as the Perry Preschool or the North Carolina Abecedarian 

Project indicate that children from disadvantaged families benefit greatly from quality 

prekindergarten programs (Loeb et al., 2007), quantifiable information about typical 

programs are much less clear.   

Different forms of prekindergarten care provide children and families with 

different services, set different goals, and typically serve different populations.  

Specifying the type of care received in the year prior to kindergarten entry allows for a 

more thorough discussion of program effects, most notably by comparing the effects of 

each arrangement to the effects of parental or familial care. Program dissection also 

presents the opportunity to explore which aspects of care unique to each setting most 

influence cognitive or socioemotional development.   

Center-Based Care 

The majority of children in prekindergarten care participate in center-based care.  

Centers are typically full-day, full-week programs, many of which serve a wide range of 

ages.  Neither public nor private early education centers are regulated by the Federal 

government, and regulations set by individual states vary greatly in both the levels of 

standards they set, and in the enforcement of those standards.  The program aims and 

curricula of center-based programs vary from that of providing a full range of high 

quality social, emotional, and cognitive services to basic supervisory day care for 
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working parents.  Consequently, the variance in cost of center programs is great.  While 

past research indicates a high degree of quality variance, it should also be noted that 

quality measurements are generally very difficult to gather and define given the lack of 

uniform standards and evaluation procedures.  On average, however, the quality of 

center-based care is usually below that of average Head Start or public prekindergarten 

programs (Magnuson et al., 2007).  For example, the Cost, Quality, and Child 

Outcomes Study conducted in 1993 found that only 24 percent of center-based 

programs serving preschool-age children provided good or developmentally appropriate 

care.  Teachers in center-based programs are also much less likely than teachers in 

public prekindergarten programs to hold degrees from four-year colleges.  The 

discrepancy in quality may be attributed to the fact that public prekindergarten and 

Head Start programs are state-funded, wherein programs are typically required to 

develop and maintain certain teacher and curriculum standards.   

Head Start 

Begun in 1965 as part of President Johnson’s anti-poverty initiative, Head Start 

is the oldest and largest national publically-funded early education program.  In 2001 

Head Start served about 900,000 children, most between the ages of three and four.  

Head Start targets low-income and poor children, as well as children with disabilities, 

with the specific goal of elementary school preparedness.  Some critics of the program 

claim that Head Start does not efficiently target the poorest children, citing the use of 

family income (as opposed to household income) as a reason for some of the 

inconsistencies in eligibility criteria.  Head Start programs must meet federal 
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performance guidelines, as well as on-site evaluations:  In 2000, about 85 percent of 

centers met the federal standards, while an independent evaluation by the National 

Association for the Education of Young Children found that the majority of Head Start 

Programs met or exceeded their recommendations for adult-to-child ratios and class size 

(Magnuson et al., 2005).  Head Start teacher quality is a major concern, however, as 

most teachers in the program earn very low pay and do not hold four-year college 

degrees.   

Public Prekindergarten Programs  

Only two states (Oklahoma and Georgia) and the District of Columbia offer 

public school-based prekindergarten programs to all four-year-old children (Gormley et 

al., 2004), although many states do offer some kind of limited prekindergarten 

programs.  These programs most often operate in public schools, although some states 

may contract out with other providers that provide specific services.  Like Head Start, 

public prekindergarten programs aim to increase the academic readiness of children at 

the start of school, although not all prekindergarten programs are targeted specifically to 

disadvantaged populations.  Even those that do target rarely have the capacity to serve 

the full eligible population (Gilliam et al., 2001).  Prekindergarten programs tend to rate 

the highest on structural quality indicators (as compared to center or Head Start 

programs), which may be due to state regulations of class sizes, developmentally-

appropriate curriculum, and teacher pay.  For example, 86 percent of prekindergarten 

teachers in school-based programs hold a four-year college degree, more than twice that 
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of center care or Head Start teachers (Magnuson et al., 2005).  Teacher pay is also 

higher, and tends to be commensurate with that of elementary school teachers.  

 Due to the different standards to which these three forms of formal early 

education programs are held, the different populations they serve, the differing goals of 

each, and the difficulty in establishing and measuring quantitative factors of quality, it 

is very difficult to make outcome comparisons across groups.  Additionally, there is a 

general, larger question within the child development community as to what overall 

purpose early childhood programs should serve—academic or developmental?  Critics 

of public prekindergarten often argue that the programs’ emphasis on cognitive 

development is too great, and comes at the expense of young children’s emotional and 

social development, while critics of the Head Start program assert that participants’ 

academic gains diminish by mid-elementary school and therefore should focus more on 

social development and parenting skills.  In the following paper, I provide a discussion 

of both the cognitive and socioemotional outcomes with regards to participation in 

formal and informal prekindergarten programs, as compared to parental and familial 

care.  The selection bias associated with Head Start programs is partially mitigated by 

the inclusion of family income and demographic variables. 

 

Chapter 3. Literature Review 

The majority of empirical evidence examining the effects of child care suggest a 

positive relationship between high quality formal prekindergarten programs and 

cognitive and socioemotional outcomes, both in the long- and short-term (Waldfogel, 
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2002; Brooks-Gunn, 2003).  Two major studies, the Carolina Abecedarian Project and 

the Perry Preschool Study, are often cited as evidence for the benefits of quality early 

childhood programs.  Both studies randomly assigned children from low income 

families to participate in high quality early education interventions, from infancy to age 

five in the Abecedarian study, and for three and four year olds in the Perry Preschool 

study.  Longitudinal data from both indicate significant and long-lasting positive 

cognitive and developmental outcomes.  For example, the Abecedarian project found 

higher math and reading scores in the treatment group from the toddler years through 

young adulthood.  Treatment children also completed more years of education, and 

were more likely to attend a four-year college (Early Learning, Later Success, 1999).   

The Perry Preschool Study found similar results, as well as increased economic benefits 

experienced by the treatment group, such as higher levels of home ownership and 

higher monthly earnings (Schweinhart et al., 2005).  These studies are especially 

noteworthy, as treatment groups were established via a randomized assignment, which 

produced results less susceptible to omitted variable bias.   

The National Institute of Child Heath and Human Development) conducts the 

Study of Early Child Care (SECC), a comprehensive longitudinal study that has been 

used to examine the possible associations between child care and child outcomes.  Over 

1,300 families from 10 locations in the U.S. were followed from the birth of their child 

in 1991, and data continues to be collected.  A 2002 SECC study found that even after 

controlling for demographic and family characteristics, higher-quality child care was 

associated with better pre-academic skills and language performance at four and a half 
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years of age.  A follow up study conducted in 2005 found that higher-quality child care 

was linked to higher scores in math, reading, and memory through the end of third 

grade, while more hours in care was linked to poorer social skills (NICHD, 2005).   

Another longitudinal study, the Cost, Quality and Child Outcomes in Child Care 

Centers (CQO), investigates the relationship between children’s experiences in center-

based child care and their social, emotional, and cognitive outcomes.  Begun in 1992-

93, the study includes complete data of over 700 children from their next-to-last year of 

preschool up until second grade, across four states (California, Colorado, Connecticut, 

and North Carolina).  Using faculty reports of teaching practices and child evaluations, 

classroom observations, individual child assessments, and parent reports, the CQO 

found that high quality care is a significant factor in school readiness, and can positively 

predict children’s performance in later primary school.  The study also found that at-risk 

children are typically more affected by high quality care than other children (Peisner-

Feinberg et al. 2001).   

The aforementioned studies were unique in that they were able to control for 

quality.  Controversies concerning the effects of any formal prekindergarten program 

arise because most studies are not able to control for teacher and program quality, 

which can negatively bias outcome results.  For example, negative effects of 

prekindergarten may in actually reflect the fact that a program has poorly-trained 

teachers, or is located in a poor facility, or lacks sufficient funding, etc.  Conversely, 

high quality programs may include so many other positive externalities that the positive 

effects of a program may be unduly inflated.  The presence of quality controls must 
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always be considered when interpreting pre-kindergarten outcome studies.  Fortunately, 

larger sample sizes can help to reduce the bias that the lack of a quality control can add.    

Due to its large sample size and the rich array of academic, developmental, 

demographic, family, and school data provided by ECLS-K, previous researchers have a 

conducted multivariate analyses to determine the effect of participation in formal 

prekindergarten programs and child outcomes; however, most of these studies do not 

specifically analyze the difference in effect magnitude among demographic populations 

for both cognitive and socioemotional development, nor do they include a comparative 

analysis of both formal and informal care.  Magnuson et al. (2007) found that public, 

school-based prekindergarten programs were associated with higher reading and math 

skills at school entry, but also greater behavioral problems.  This study also found that 

while academic gains diminished over time, behavioral problems persisted.  In another 

study conducted by Magnuson et al. in 2004, the authors found that disadvantaged 

students did benefit the most from participation in center-based or school-based public 

prekindergarten programs; however, they only measured outcomes related to reading 

and math scores.  Loeb et al. (2007) conducted a similar study that examined the effect 

of time spent in formal prekindergarten programs and the age at first enrollment on 

academic and behavioral outcomes.  The authors found that while children from low-

income families saw few negative behavioral outcomes, and some positive academic 

outcomes, associated with additional hours per week spent in formal care, the opposite 

was true for children of high-income families.  
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Chapter 4. Conceptual Framework and Hypotheses 

School readiness is increasingly important to the early success of young children 

in primary school.  Children exposed to early learning and positive social and emotional 

behavior before the start of school are likely to be better prepared to handle the 

demands of formal education, both academically and developmentally.  The differences 

in early learning programs, as well as the differences in the populations most likely to 

be served by those programs, however, might affect the magnitude of those effects.  

Controlling for mitigating demographic factors such as race/ethnicity, family income, 

parents’ educational attainment, and parents’ marital status is thus a necessary 

component in determining the ways in which preschool participation influences positive 

early learning outcomes, as compared to non-participation.   For the purposes of this 

study, I use ECLS-K data to analyze the socioemotional and cognitive development of 

children participating in five different prekindergarten care situations:  nanny care ( 

non-relative or parental care occurring in the child’s home); informal care (non-relative 

or parental care occurring in the caregivers home); Head Start; center care (preschool, 

prekindergarten, nursery school, or daycare occurring in a formal setting); and multiple 

arrangement care (two or more unspecified care arrangements on a regular basis).  The 

effects associated with these care arrangements are presented in comparison to the 

developmental effects of familial care (relative or parental).   

I expect that participation in center preschool programs will produce a positive 

but decreasing effect on children’s cognitive development in early primary school, as 
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non-participants in pre-kindergarten programs will begin to “catch up” to participants as 

their education increases.  Center preschool participation will also likely positively 

influence socioemotional readiness overall, although beneficial effects will probably 

begin to decrease after reaching a certain level of hours spend in a preschool program.  

It is likely that center preschool participation will initially increase the presence of 

negative external behavior in kindergarten, but this effect will diminish over time.  

Preschool participants should demonstrate high levels of socioemotional development 

as early primary school progresses.  The positive effects of preschool will be more 

pronounced for children within at-risk populations; as such, Head Start programs should 

produce the largest gains in student academic and social achievement.  

 

Chapter 5. Data and Methods 

The ECLS-K provides information from a large, nationally-representative 

sample of children who entered kindergarten in the 1998-1999 school year, and follows 

them through their elementary education experience.  Current data is available through 

the spring of 2007, when the sample was in eighth grade.  For the first wave of the 

study, over 21,000 students participated; longitudinal data is available from 

kindergarten through third grade for over 17,000 children from the original sample.  For 

the purposes of this study, I include cognitive and socioemotional measurements taken 

during three waves:  Fall of kindergarten, spring of first grade, and spring of third grade. 

Cognitive effects are measured by ECLS-K researchers, while socioemotional effects 

are determined through teacher-evaluated measures of emotional.  Children’s math and 
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reading skills were assessed by researchers during one-on-one testing sessions and 

expressed as individual Item Response Theory (IRT) scores:  IRT scores measure 

children’s performance on a set of 12 to 20 test questions, in either math or reading.  

The questions range in difficulty, and scoring takes into account right, wrong, and 

omitted responses to place each child on a continuous ability scale.  IRT scores are most 

useful for longitudinal analyses, as measurement gains in achievement are comparable 

over time despite different tests being administered.   

Socioemotional development was assessed by both parent and teacher 

questionnaires.  Due to issues of reporting bias, this study will use only the results of the 

teacher questionnaire.  Teachers were asked to evaluate the frequency with which each 

child demonstrated five measurements of emotional capability:  positive approaches to 

learning, positive interpersonal skills, negative external behavior, negative internal 

behavior, and self-control.  To mitigate the effects of potential omitted variable bias, the 

ECLS-K also includes a great deal of household data, such as family income, 

educational attainment, marriage history, and demographic data 

To analyzes the short- and long-term effects of pre-kindergarten participation on 

cognitive and socioemotional development, I limit my sample to those children for 

whom demographic, assessment, and prekindergarten child care data is available for all 

three waves.  Academic and social outcomes measured in kindergarten, first, and third 

grade for children who attended any type of pre-kindergarten care arrangement in the 

year prior to school entry (those in center-based, Head Start, informal, nanny, or 

multiple arrangement care) are compared to the outcomes of children who received only 
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parental or relative care during that same time.  A secondary focus of the effects of 

different care arrangements on children from minority ethnic and racial groups is also 

included.   

A longitudinal regression model allows for an analysis of both the immediate 

and longer-term effects of pre-kindergarten participation.  This model includes dummy 

independent variables of pre-kindergarten participation, as well as a set of child and 

family characteristics to serve as demographic controls.  The impact of these factors is 

then measured against children’s scores on socioemotional and cognitive assessments.   

The basic regression equation is as follows: 

Y=β0 + β1Nanny + β2Informal + β3Headstart + β4Center +β4Mutliple+ β5X + 

β6CareAge + u 

where Y is either a cognitive or socioemotional outcome by year.  Child care variables 

are defined as nanny care (non-relative or parental care occurring in the child’s home); 

informal care (non-relative or parental care occurring in the caregivers home); Head 

Start; center care (preschool, prekindergarten, nursery school, or daycare occurring in a 

formal setting); and multiple arrangement care (two or more unspecified care 

arrangements on a regular basis). Parental and/or relative care acts as the as the baseline 

group.   X represents a composite of child and family characteristics:  race/ethnicity, 

gender, family income, parents’ highest education level achieved, parents’ marital 

status, and whether or not the child began kindergarten on time.  A longitudinal 

regression analysis examines how the effects of different prekindergarten care 

arrangements change by year, by outcome measurement, and by demographic 
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characteristics.  In a secondary regression, interaction variables measure the differing 

effects of care arrangements specific to racial and ethnic groups as follows:   

Y=β0 + β1Nanny + β2Informal + β3Headstart + β4Center +β4Mutliple+ β5X + 

β6CareAge + β7NannyBlack + β8InformalBlack + β9HeadstartBlack + 

β10CenterBlack + β11MutlipleBlack +  β12NannyHispanic + β13InformalHispanic + 

β14HeadstartHispanic + β15CenterHispanic + β16MutlipleHipanic + u 

One caveat of this study is that the ECLS-K does not provide information with 

which to control for the quality of students’ pre-kindergarten care.  As such, any 

determined effects of participation in prekindergarten care will mostly likely be biased 

downward, as low-quality programs may decrease the likelihood of positive 

socioemotional or cognitive development during that time.  Similarly, any program 

effect may become difficult to detect when the lack of a quality measurement gives 

equal weight to the influence of both high quality and low quality programs, as the 

effects of both may offset one another.  The indogenity of missing quality variables 

negatively affects the external validity of this study.  

 

Chapter 6. Results 

Descriptive Results An initial analysis of both cognitive and socioemotional 

measurements indicate that the majority of children develop higher academic and 

positive social skills as they age, suggesting that at least some of the growth children 

exhibit is part of a natural progression and not necessarily the result of specific 

interventions.  This is reflected here by gradually higher mean math and reading IRT 
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scale scores:  For example, while the average math and reading scores in the spring of 

kindergarten were 33 and 39, respectively, those averages increased to 57 and 70, 

respectively, by the spring of the following year (Table 1).   Socioemotional gains 

appear to follow a similar—if somewhat less intense—evolution.   In general, teacher 

evaluations indicate that as the children in the ECLS-K sample age, their self-control 

and interpersonal skills improve.  Interestingly, negative behavior exhibition also 

steadily increased during this same period (Table 1).  Accurate longitudinal 

comparisons of yearly socioemotional development are difficult to establish within the 

ECLS-K survey, however, given yearly changes of the teacher making individual 

assessments.   For example, what a very active child’s kindergarten teacher may have 

classified as a positive approach to learning may be interpreted by his or her first grade 

teacher as a display of negative external behaviors.   Additionally, as children age the 

definitions of appropriate behavior may change or become more stringent; such aspects 

are not addressed by the teacher survey.   

In both the fall of kindergarten and the spring of first grade, children having 

attended either informal home care (non-relative) or center care in the year before 

kindergarten are more likely to be rated by their teachers as often or very often 

displaying positive interpersonal skills, while children having attended Head Start 

programs are the least likely to display such behavior (Graph 1).  Similarly, Head Start 

participants are also the most likely to often or very often display negative external 

behavior, followed by children in center care (Graph 3).  Interestingly, initial data 

indicate very little difference in behaviors between children attending center-based or 
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informal home care.   For example, 63 percent of both groups display positive 

approaches to learning often or very often, as opposed to 57 percent of children 

receiving non-parental relative care, and 48 percent of children in Head Start (Graph 2).  

It is probable, however, that once mitigating external factors are included in a 

longitudinal regression, more pronounced differences will appear.   

Descriptive statistics also indicate extensive ethnic and racial differences in 

children’s socioemotional development.  For example, white kindergarteners are 

statistically significantly less likely than their African American peers to either 

internalize or externalize problem behaviors, as well as more likely to display positive 

approaches to learning and interpersonal skills (Table 6).   White kindergarteners are 

also significantly  more likely to be rated favorably by their teachers than are Hispanic 

kindergarteners:  For example, 13.3 percent of white kindergarteners were identified as 

displaying positive self-control “very often,” as compared to  9.6 percent of Hispanic 

kindergarteners and 7.8 percent of African American kindergarteners (Table 6).  Such 

ethnic and racial differences are reflected in cognitive assessments as well, where white 

kindergartners routinely score significantly higher on math and reading tests:  While the 

mean math and reading IRT scores for white kindergarteners was 25, African American 

and Hispanic kindergartners both received average scores of 19 (Table 5).  This 

descriptive data at kindergarten entry confirms that minority students enter school 

already at a social and academic disadvantage.  



Table 1 
Descriptive Variables

Cognitive Measurements
Item Response Theory 2

Mean
Stand. 
Error Mean

Stand. 
Error Mean

Stand. 
Error Mean

Stand. 
Error

Math Scale Scores 22.400 0.112 32.693 0.150 57.325 0.216 91.198 0.302
Reading Scale Scores 27.309 0.145 38.905 0.191 70.043 0.305 116.296 0.375

Socioemotional Measurements 3

Approaches to Learning 2.941 0.013 2.966 0.020 2.995 0.013 2.951 0.016
Self-Control 2.579 0.030 2.979 0.022 3.081 0.015 3.012 0.022
Interpersonal Skills 2.374 0.032 2.860 0.025 2.937 0.024 2.845 0.024
Externalizes Problem Behaviors 1.458 0.019 1.527 0.020 1.591 0.015 1.624 0.016
Internalizes Problem Behaviors 1.241 0.022 1.380 0.021 1.473 0.017 1.472 0.021

1 Weighted Samples

3 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often

Cognitive and Socioemotional Measurements 

2 Item response theory (IRT) measures children’s performance on a set of 12 to 20 test questions with a broad range 
of difficulty, taking into account right, wrong, and omitted responses to place each child on a continuous ability scale. 
IRT scores are m

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99

Survey Period 1

Kindergarten, Fall Kindergarten, Spring First Grade, Spring Third Grade, Spring
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Table 2
Descriptive Variables

Frequency Percentage 
Gender     

Male 8,985 51.5
Female 8,569 48.5

Race/Ethnicity      
Not Ascertained 38 0.0

White, Non-Hispanic 9891 57.6
Black, Non-Hispanic 2494 16.0

Hispanic, Race Specified 1497 9.2
Hispanic, Race Not Specified 1565 9.6

Asian 1115 2.7
Native Hawaiian, Pacific Islander 201 0.8
American Indian, Alaskan Native 316 1.7

More than One Race 448 2.5
Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
1 Unweighted Samples, years Kindergarten through Third Grade

Survey Period
Longitudinal Survey Data1

Child Demographic Data
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Student Displays Negative External Behavior Often or 
Very Often
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Table 3

Descriptive Variables

Percent Attended Mean Hours/week (s.e)

Non-Relative Care             15.56 26.99 (0.21),
Care 23.74 25.33 (0.184)
Head Start                          13.64 22.36 (0.166)
Center-Based Care             57.94 20.79 (0.105)
Center Type                        

Day Care 9.37
Nursery School 2.19

PreSchool 30.35
PreKindergarten Program 15.94

Child not in Center Care 42.05
Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
1 Unweighted samples 
2 As reported by parent interview.  Cumulative percentage exceeds 100% as some children 
were enrolled in more than one type of program

Child Care Attendance in Year Prior to 
Kindergarten2

Survey Period 
Kindergarten, Fall 1

 



Table 4

Descriptive Variables

Income Data Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Parent's Highest Education Level                 

12th Grade or Below 1639 4.9 1538 4.8 1124 4.2
High School Diploma/Equivalent 4313 25.7 3799 23.8 2670 19.9

Voch/Tech Program or Some College 5420 16.2 4240 16.6 4538 16.9
Bachelors Degree 3056 18.2 2957 18.5 2692 20.1

rofessional School (with or without degree) 2354 4.7 2357 4.9 2383 5.9
Parent's Current Marital Status                   

Married 11581 71.4 11259 72.3 9966 74.3
Separated 747 4.6 648 4.2 559 4.2
Divorced 1422 8.8 1509 9.7 1365 10.2
Widowed 146 0.9 143 0.9 197 1.5

Never Married 2307 14.2 2000 12.8 1299 9.7

Household Income within past 12 months2   

$5,000 or less 459 2.9 313 2.3
$5001-10000 676 4.2 426 3.8

$10,001-15,000 1046 6.6 730 5.4
$15,001-$20,000 1088 6.8 790 5.9

$20,001-25,000 1074 6.7 852 6.4
$25,001-$30,000 1304 8.2 956 7.1
$30,001-$35,000 1000 6.3 727 5.4
$35,001-$40,000 1171 7.3 972 7.3

$40,001-50,000 16.93 10.3 1460 10.9
$50,001-$75,000 2929 18.4 2513 18.7

$75,001-$10,0000 1740 10.9 1812 13.5
$100,001-$200,000 1337 3.4 1431 10.7

$200,001 or More 444 2.8 425 3.2
Poverty Threshold                        

Below Poverty Threshold 3401 20.7 3045 19.1 2600 19.4
At, Above Poverty Threshold 13381 79.9 12916 80.9 10807 80.6

1 Unweighted sample sizes 
2 Income category data not available for Kindergarten.  Average Income= $50,080 (standard error:$568.45)

Family Demographic Data

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99

Survey Period 1

Kindergarten, Fall Kindergarten, Spring First Grade, Spring Third Grade, Spring
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Table 5

Fall of Kindergarten

White, Non-Hispanic

Black, Non-Hispanic
Hispanic
Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
^ Indicates a score significantly different than that on Black students at the 0.05 level
ª Indicates a score significantly different than that of Hispanic students at the 0.05 level

Table 6
Fall of Kindergarten

Never Sometimes Often Very Often Never Sometimes Often Very Often 

White, Non-Hispanic 0.08^ 36.64^ ª 53.01^ ª 10.26^ ª 51.4^ 40.77^ 6.96^ ª 0.88^
Black, Non-Hispanic 0.4 50.64ª 41.82ª 7.14 33.77ª 51.91ª 12.76ª 1.56ª 
Hispanic 0.19 44.65 47.93 7.23 51.4 41.15 6.86 0.6

Never Sometimes Often Very Often Never Sometimes Often Very Often 
White, Non-Hispanic 0.13 28.71^ ª 57.88^ 13.29^ ª 0.04 37.61^ ª 51.99^ ª 10.31^ ª 
Black, Non-Hispanic 0.29ª 43.04ª 48.92ª 7.75 0.1 50.28ª 43.01ª 6.62
Hispanic 0.04 33.03 57.36 9.57 0.12 45.41 47.52 6.95
Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
^ Indicates a score significantly different than that on Black students at the 0.05 level
ª Indicates a score significantly different than that of Hispanic students at the 0.05 level

Mean (Standard Deviation) Mean (Standard Deviation) 

25.08 (9.1) ^ ª 30.89 (10.10) ^ ª 

Item Response Theory Scores, by Race/Ethnicity
Math Scale Scores Reading Scale Scores

26.68 (7.8)
18.96 (7.08) 26.85 (8.77)

1 Item response theory:  IRT measures children’s performance on a set of 12 to 20 test questions with a broad range of difficulty, taking into 
account right, wrong, and omitted responses to place each child on a continuous ability scale.  IRT scores are m

19.4 (6.37)

Exhibits Self Control Exhibits Positive Interpersonal Skills

Socio-Emotional Rating, by Race/Ethnicity1

Exhibits Positive Approaches to Learning Externalizes Problem Behaviors

1 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often

23
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Regression Results:  Center Prekindergarten Programs 

Longitudinal regression results indicate that after controlling for a variety of 

family and child background characteristics, children who attend center-based care in 

the year prior to kindergarten benefit from consistently and significantly higher 

cognitive gains than do children who are cared for primarily by their parents or 

relatives.  Center-based prekindergarten programs are associated with statistically 

significant and increasingly higher math and reading assessment scores through the 

third grade:  For example, holding all else equal, children who attended center care 

score 2.383 points higher on the math assessment in kindergarten than do children who 

received parental or familial care.  In the spring of first and third grade, the point 

increase equals 2.46 and 4.447 points, respectively.   Similarly, children who received 

center care score an average of 2.074, 2.836, and 4.489 points higher on the IRT reading 

assessment in the fall of kindergarten, spring of first grade, and the spring of third 

grade, respectively, than do children cared for by relatives.  These results are highly 

significant at the 0.001 level (Table 7). 

In contrast, center-based prekindergarten programs are not associated with 

overall positive or statistically significant socioemotional outcomes when compared to 

children who received parental or relative care.  Center care did not significantly affect 

participants’ favorable approaches to learning, self-control, or interpersonal skills at 

either kindergarten entry or the spring of third grade, and was associated with a negative 

effect on self-control and interpersonal skills in the spring of first grade (Table 8).  

Furthermore, children in center-based prekindergarten programs were statistically 



  25

significantly more likely to externalize negative behavior in both the fall of kindergarten 

and the spring of first grade.  Children in center-based care were, however, less likely to 

internalize negative behavior at kindergarten entry and in the spring of third grade, as 

compared to children receiving relative care (Table 9).   

Minority students do not appear to benefit significantly from center-based 

prekindergarten program, when compared to children of the same racial or ethnic group 

being cared for by parents or relatives.  For example, center care is associated with a 

0.984 point decrease in IRT math scores for African American children at the start of 

kindergarten (Table 11); reading scores are not significantly reduced.  The negative 

effects of center care for African American children on math and reading assessments 

are also not significant in the first or third grades.  At kindergarten entry, center care is 

not associated with significant increases in negative behavior displays for African 

American children, although this group is slightly less likely to display positive self-

control than are African American children cared for by family members (Table 13).   

Hispanic students in center-based prekindergarten programs do, however gain 

considerable and significant benefits above their Hispanic peers receiving parental or 

familial care.  For example, Hispanic students in center care score on average 4.496 

points higher in kindergarten, and 3.923 points higher in first grade, on reading 

assessments than do Hispanic children cared for by family members.  Center 

prekindergarten programs are not associated with significant math effects for Hispanic 

children.  As with the African American cohort, the socioemotional development of 

Hispanic children who received center-based care are not statistically different from that 
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of Hispanic children in the care of parents or relatives in the year prior to kindergarten 

entry (Table 13).   

Regression Results:  Head Start Prekindergarten Programs 

Head Start program participation appears to produce, on average, statistically 

significantly negative effects on students’ academic achievement, from kindergarten 

entry through the spring of third grade.  Head Start participation in the year prior to 

kindergarten is associated with a 1.28 point decrease in math IRT scores, and a 1.013 

point decrease in reading IRT scores in the fall of kindergarten (Table 7).  The 

magnitude of these negative effects increase as children age:  For example, children 

who attended Head Start score, on average, 3.175 points less in the first grade, and 

4.666 points less in third grade, on math assessments than did children who received 

familial care.  Similarly, Head Start participants score, on average, 4.129 points less in 

the first grade, and 5.116 points less in third grade, on reading assessments than do 

children who received familial care.  Unlike center-based prekindergarten programs, 

Head Start programs are also statistically significantly associated with negative 

socioemotional development.  Head Stat participants are less likely to exhibit positive 

approaches to learning in all three grades, and less likely to demonstrate interpersonal 

skills in the springs of first and third grades, than are children who were cared for by 

family members (Table 8).  Head Start is also associated with significant negative 

effects on children’s propensity for both externalizing and internalizing negative 

behaviors in the fall of kindergarten and the spring of third grade (Table 9).  While the 

regression model does include child and family income and demographic variables, it is 
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unlikely that these controls accurately capture all characteristics associated with Head 

Start care and participation; for this reason, also examine how minority children who 

attended Head Start compare with their peers who did not.       

 Head Start participation is associate with positive benefits, however, for 

children of ethnic and racial minorities.  For example, African American children score 

significantly higher on the math assessment in all three years than do African American 

children being cared for by parents or family members.  Head Start participation among 

African American students is associated with a 1.225 point increase in the math IRT 

assessment at kindergarten entry, followed by a 4.154 point and a 3.784 point increase 

in the spring of first and third grade, respectively (Table 11).   IRT reading scores for 

African American students in Head Start the year prior to kindergarten entry are only 

associated with a significant increase in the spring of first grade.   

Conversely, Hispanic students who participate in Head Start in the year prior to 

kindergarten entry benefit from significantly higher reading IRT scores than their 

Hispanic peers who did not participate in Head Start and were cared for by a parent or 

relative.  Hispanic students scored, on average, 3.126 points higher than their peers in 

the fall of kindergarten, 9.602 points higher in the spring of first grade, and 11.175 

points higher in the spring of third grade than their family-cared-for peers.  These 

results are highly statistically significant at the 0.001 level.   

Regression Results:  Informal and Multiple Arrangement Prekindergarten Programs  

 The effects on informal care and multiple-arrangement care on socioemotional 

and cognitive development are much smaller, and in general less statistically 
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significant, than center or Head Start prekindergarten care programs.  For example, at 

kindergarten entry informal and multiple-arrangement care are associated with only a 

0.994 point and a 0.928 point increase in math IRT scores, respectively, when compared 

to children cared for by a family member, and similarly small but non-significant 

increases in reading IRT scores.  These types of care are not a significant factor in either 

math or reading scores in the spring of third grade, but become significant and positive 

again in the spring of third grade (Table 7).  Informal care is also not associated with 

any significant positive socioemotional measurements, although children participating 

in multiple care arrangements are significantly less likely to display positive approaches 

to learning, self-control, and interpersonal skills in the spring of second grade (Table 8).   

 Neither informal nor multiple-care arrangements are associated with significant 

cognitive gains among African American children (Table 11).  At kindergarten entry, 

African American children receiving informal care are slightly more likely to both 

externalize and internalize negative behaviors, than are African American students 

receiving parental or relative care.  Similarly, African American children in multiple 

care arrangements are less likely to display self-control at kindergarten entry than their 

peers cared for by family members (Table 13).  Similar to their peers in Head Start 

programs, Hispanic children in any kind of care other than parental and relative score 

higher on the IRT reading assessment, although this trend dissipates by the spring of 

third grade (Table 12).   

Regression Results:  Nanny Care  
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 Care received in a child’s home by a non-relative is associated with the highest 

math IRT scores in all three years, as compared to children receiving parental or family 

care.  Children receiving nanny care score, on average, 2.602, 3.421, and 8.407 points 

higher on the math assessment in the fall of kindergarten, the spring of first grade, and 

the spring of third grade, respectively, than do children cared for by family members 

(Table 7).  In contrast, nanny care among the African American population is associated 

with significantly lower math scores, ranging from -4.491 to -25.793.  Nanny care is 

also associated with the smallest increase in reading scores among Hispanic children in 

the fall of kindergarten, and is not significant in the spring of first or third grade.  

Variable endogeneity likely factors into the differences in cognitive gains made by 

white children receiving nanny care versus African American and Hispanic children in 

nanny care.  Variables to control for care arrangement quality and influential household 

characteristics are not captured in the model, creating noise in nanny variable effects.  

For example, an only child receiving care from a live-in au pair is exposed to a very 

different level of care and influences than is a prekindergartner with two younger 

siblings all being cared for by a college-age babysitter.   
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Table 7

Parameter 
Estimate Standard Error

Parameter 
Estimate Standard Error

Fall of Kindergarten
n=21,394

Intercept 24.335 0.485*** 33.660 0.691***

Care Type 2

Nanny 2.602 0.578*** 1.250 0.712
Informal 0.994 0.292*** 0.180 0.320
Head start -1.280 0.404** -1.013 0.417*
Center 2.383 0.22*** 2.074 0.245***
Two or More 0.928 0.442* 0.558 0.459

Spring of First Grade
n=19,1965

Intercept 55.517 1.05*** 68.395 1.449***

Care Type
Nanny 3.421 0.698*** 1.410 1.454
Informal 0.590 0.596 -0.141 0.790
Head start -3.175 0.862*** -4.129 1.062***
Center 2.460 0.419*** 2.836 0.559***
Two or More -0.399 0.769 0.299 1.172

Spring of Third Grade 
n=17,046

Intercept 82.163 1.535*** 105.458 2.145***

Care Type
Nanny 8.407 1.104*** 7.355 1.334***
Informal 2.538 0.752*** 2.627 0.958***
Head start -4.666 1.199*** -5.116 1.565**
Center 4.447 0.556*** 4.489 0.696***
Two or More 2.446 0.995*** 2.724 1.135***

R2=0.25

R2=0.205

Effects of PreKindergarten Care on Developmental Outcomes     

Reading Scale Scores Math Scale Scores

Cognitive Measurements1:  

Compared to Children in Parental or Relative Care

 

1 Item response theory:  IRT measures children’s performance on a set of 12 to 20 test questions 
with a broad range of difficulty, taking into account right, wrong, and omitted responses to place 
each child on a continuous ability scale.  

R2=0.217 R2=0.285 

2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head 
start= Federal Head Start Program; Center= Preschool, Prekindergarten, Nursery School, or 
Daycare, center setting; Two or More= more than one care arrangement 

R2=0.203

R2=0.24

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 
level
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Table 8

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Fall of Kindergarten
n=21,394

Intercept 3.089 0.047*** 2.408 0.165*** 2.788 0.129***

Care Type 2

Nanny 0.046 0.051 0.376 0.079*** 0.149 0.155
Informal -0.054 0.059 0.145 0.086 -0.044 0.096
Head Start -0.164 0.035*** -0.038 0.11 -0.168 0.115
Center 0.28 0.02 -0.008 0.062 -0.108 0.060
Two or More -0.143 0.087 0.179 0.086* 0.072 0.090

Spring of First Grade 
n=19,196

Intercept 2.91 0.071*** 3.159 0.081*** 3.016 0.134***

Care Type
Nanny 0.018 0.055 0.091 0.05 0.103 0.055
Informal 0.027 0.025 0.006 0.027 0.015 0.033
Head Start -0.278 0.058*** -0.232 0.065*** -0.356 0.11**
Center -0.047 0.027 -0.071 0.031* -0.079 0.034*
Two or More -0.123 0.045** -0.166 0.06** -0.221 0.093*

Spring of Third Grade 
n=17,046

Intercept 2.772 0.108*** 2.869 0.127*** 3.034 0.143***

Care Type
Nanny 0.068 0.132 0.097 0.141 -0.001 0.1478
Informal 0.025 0.035 0.041 0.048 -0.026 0.055
Head Start -0.111 0.048** -0.1921 0.129 -0.159 0.076*
Center -0.034 0.033 -0.017 0.047 -0.047 0.044
Two or More -0.053 0.05 -0.01 0.07 -0.105 0.074

R2=0.073 R2=0.027 R2=0.036

R2=0.067 R2=0.010 R2=0.018

R2=0.081 R2=0.030 R2=0.040

Effects of Prekindergarten Care on Developmental Outcomes:
Positive Socioemotional Measurements 1

 

1 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often
2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head start= 
Federal Head Start Program; Center= Preschool, Prekindergarten, Nursery School, or Daycare, center 
setting; Two or More= more than one care arrangement 

As Compared to Children in Parental or Relative Care

Approaches to Learning Self-Control Interpersonal Skills

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 level
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Table 9

Parameter 
Estimate Standard Error

Parameter 
Estimate Standard Error

Fall of Kindergarten
n=21,394

Intercept 1.496 0.068*** 1.561 0.094***

Care Type 2

Nanny 0.180 0.072 -0.034 0.081
Informal -0.088 0.088 -0.170 0.069***
Head Start 0.238 0.07*** 0.061 0.063
Center 0.155 0.034*** -0.105 0.038**
Two or More 0.234 0.065*** -0.288 0.192

Spring of First Grade 
n=19,196

Intercept 1.473 0.969*** 1.784 0.116***

Care Type
Nanny 0.054 0.048 0.069 0.055
Informal 0.127 0.033*** 0.044 0.039
Head Start 0.068 0.064 -0.145 0.115
Center 0.098 0.03** 0.008 0.037
Two or More 0.214 0.057*** 0.099 0.063

Spring of Third Grade 
n=17,046

Intercept 1.715 0.108*** 1.683 0.132***

Care Type
Nanny -0.169 0.112 -0.220 0.112*
Informal 0.109 0.033*** -0.062 0.052
Head Start 0.201 0.046*** 0.182 0.064**
Center 0.016 0.030 -0.088 0.039*
Two or More 0.058 0.048 0.011 0.059

R2=0.008

R2=0.04 R2=0.007

R2=0.023

Effects of Prekindergarten Care on Developmental Outcomes:
Negative Socioemotional Measurements 1

As Compared to Children in Parental or Relative Care

Externalizes Negative Behavior Internalizes Negative Behavior 

 

1 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often
2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head start= 
Federal Head Start Program; Center= Preschool, Prekindergarten, Nursery School, or Daycare, center 
setting; Two or More= more than one care arrangement

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 level

R2=0.031 R2=0.016



Table 10

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Fall of Kindergarten
n=21,394

Approaches to Learning 0.115 0.022*** -0.308 0.018*** -0.223 0.034*** -0.082 0.02*** 0.038 0.02
Self-Control 0.026 0.054 -0.153 0.043*** -0.01 0.073 0.05 0.066 0.065 0.071
Interpersonal Skills 0.073 0.056 -0.351 0.045*** -0.111 0.071 -0.025 0.063 -0.014 0.072
Externalizes Negative 
Behavior -0.123 0.033*** 0.293 0.027*** 0.076 0.043 0.017 0.038 -0.071 0.044
Math Scale Score 0.069 0.159*** 0.228 0.139 -4.292 0.244*** -2.379 0.231*** 1.608 0.308***
Reading Scale Score -0.121 0.202 -0.971 0.174*** -5.036 0.285*** -2.371 0.26*** 2.026 0.363***

Spring of First Grade
n=19,196

Approaches to Learning 0.066 0.021*** -0.318 0.017*** -0.208 0.039*** -0.091 0.024*** 0.036 0.023
Self-Control 0.017 0.027 -0.23 0.012*** -0.151 0.043*** -0.068 0.03* 0.03 0.028
Interpersonal Skills 0.122 0.054* -0.356 0.033*** -0.19 0.047 -0.128 0.034*** 0.021 0.032
Externalizes Negative 
Behavior -0.072 0.026** 0.306 0.02*** 0.049 0.04 0.086 0.029** -0.003 0.03
Math Scale Score 0.677 0.369 1.531 0.269*** -6.627 0.478*** -3.071 0.425*** 3.055 0.514***
Reading Scale Score 0.223 0.539 -3.549 0.39*** -8.946 0.666*** -4.631 0.59*** 4.039 0.725***

Controls of Family Effects on Developmental Outcomes: 

*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 level

2  Item response theory:  IRT measures children’s performance on a set of 12 to 20 test questions with a broad range of difficulty, taking into 
account right, wrong, and omitted responses to place each child on a continuous ability scale. 

Male Students Some CollegeH.S. Diploma 

 

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99

1 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often

Socioemotional1and Cognitive2 Measurements

Married Parents Advanced Degree
Parental Education Achieved, as compared to those with a B.A.
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Table 11

Parameter Estimate Standard Error Parameter Estimate Standard Error

n=21,394
Intercept 24.335 0.485*** 33.660 0.691***

Care Type 2

Nanny -4.491 1.264*** -2.108 1.453
Informal -0.075 0.841 -1.098 1.176
Head Start 1.225 0.563* -0.12 0.581
Center -0.984 0.455* -0.026 0.569
Two or More -0.28 0.731 -0.33 0.751

n=19,196
Intercept 55.517 1.05*** 68.395 1.449***

Care Type
Nanny 2.418 6.24 0.673 6.967
Informal 1.608 2.723 -1.849 2.427
Head Start 4.154 1.306** 5.117 1.712**
Center 1.208 0.929 0.603 1.305
Two or More 1.589 1.6 2.505 2.331

n=17,046
Intercept 82.163 1.535*** 105.458 2.145***

Care Type
Nanny -25.793 19.972 -15.142 13.811
Informal -5.382 3.0663 -6.142 3.556
Head Start 3.784 1.882* 1.42 2.547
Center -0.816 1.382 -1.761 1.724
Two or More -2.803 2.237 -0.301 3.226

Spring of Third Grade  

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99

*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 level
1 Item response theory:  IRT measures children’s performance on a set of 12 to 20 test questions 
with a broad range of difficulty, taking into account right, wrong, and omitted responses to place 
each child on a continuous ability scale.  
2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head 
start= Federal Head Start Program; Center= Preschool, Prekindergarten, Nursery School, or 
Daycare, center setting; Two or More= more than one care arrangement 

Effects of PreKindergarten Care on Developmental Outcomes, African 
American Children Only                                           

Spring of First Grade  

Cognitive Measurements1:  

Compared to African American Children in Parental or Relative Care
Math Scale Scores Reading Scale Scores 

Fall of Kindergarten 
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Table 12

Parameter Estimate Standard Error Parameter Estimate Standard Error

n=21,394
Intercept 24.335 0.485*** 33.660 0.691***

Care Type 2

Nanny -0.689 1.187 0.586 1.723
Informal -0.694 0.872 3.13 1.119**
Head Start 1.077 0.583 3.126 0.898***
Center -0.584 0.383 4.496 0.651***
Two or More 0.948 1.013 4.611 1.65**

n=19,196
Intercept 55.517 1.05*** 68.395 1.449***

Care Type
Nanny -2.033 1.945 2.638 3.022
Informal -1.656 1.294 5.752 2.06**
Head Start 1.123 1.368 9.602 2.162***
Center -1.226 0.788 3.923 1.337**
Two or More 1.615 1.779 5.164 2.829

n=17,046
Intercept 82.163 1.535*** 105.458 2.145***

Care Type
Nanny -5.098 2.801 0.451 3.042
Informal 0.645 1.86 3.561 2.25
Head Start 5.528 1.83** 11.175 2.332***
Center -1.344 1.25 0.479 1.447
Two or More -1.849 2.851 -4.596 3.051

Spring of First Grade 

Compared to Hispanic Children in Parental or Relative Care
Math Scale Scores Reading Scale Scores 

2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head 
start= Federal Head Start Program; Center= Preschool, Prekindergarten, Nursery School, or 
Daycare, center setting; Two or More= more than one care arrangement    

Fall of Kindergarten

Spring of First Grade 

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99

*= Significant at the 0.05 level; **=.Significant at the 01 level; ***= Significant at the 0.001 level

Effects of PreKindergarten Care on Developmental Outcomes, Hispanic 
Children Only                                                    

Cognitive Measurements1:  

1 Item response theory:  IRT measures children’s performance on a set of 12 to 20 test questions 
with a broad range of difficulty, taking into account right, wrong, and omitted responses to place 
each child on a continuous ability scale.  

 



Table 13

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

Parameter 
Estimate

Standard 
Error

n=21,394
Intercept 3.089 0.047*** 2.408 0.165*** 2.788 0.129*** 1.496 0.068*** 1.561 0.094***

Care Type 2

Nanny 0.37 0.227 -0.097 0.176 0.35 0.261 0.164 0.3 -1.031 1.048
Informal 0.184 0.107 -0.035 0.24 -0.522 0.452 0.271 0.137* 0.371 0.157*
Head Start 0.059 0.094 -0.554 0.207 0.038 0.216 -0.267 0.144 -0.171 0.157
Center 0.096 0.059 -0.354 0.144* 0.103 0.146 -0.005 0.94 0.11 0.121
Two or More 0.168 0.117 -0.497 0.185** -0.149 0.206 0.124 0.109 0.067 0.279

Intercept 3.089 0.047*** 2.408 0.165*** 2.788 0.129*** 1.496 0.068*** 1.561 0.094***

Care Type
Nanny 0.174 0.114 0.232 0.283 -1.859 0.863* -0.257 0.239 -0.236 0.280
Informal 0.167 0.085* 0.499 0.197* 0.516 0.248* 0.422 0.108** 0.542 0.103***
Head Start 0.134 0.086 -0.027 0.232 0.264 0.254 -0.221 0.130 -0.229 0.167
Center -0.015 0.055 0.261 0.159 0.266 0.159 0.036 0.091 0.142 0.110
Two or More 0.107 0.137 -0.068 0.267 0.514 0.221* -0.062 0.157 0.421 0.245

Effects of Prekindergarten Care on Developmental Outcomes, By Race/Ethnicity:

*= Significant at the 0.05 level; **=.Significant at the 01; ***= Significant at the 0.001 

Externalizes Negative 
Behavior

1 Teacher-evaluated, measured on a scale of 1-4.  1=never, 2=sometimes, 3=often and 4=very often

Approaches to 
Learning Self-Control Interpersonal Skills

Internalizes Negative 
Behavior 

Socioemotional Outcomes1

As Compared to Same Race/Ethnicity Children in Parental or Relative Care

2  Nanny=Non-relative care, child's home; Daycare= Non-relative care, caregiver's home; Head start= Federal Head Start Program; 
Center= Preschool, Prekindergarten, Nursery School, or Daycare, center setting; Two or More= more than one care arrangement 

Fall of Kindergarten:  African American Children Only

Fall of Kindergarten: Hispanic Children Only  

Data Source:  Early Childhood Longitudinal Study, Kindergarten Class of 1998-99
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Chapter 7. Discussion 

Center-based care represents a significant factor in young children’s cognitive 

and developmental readiness at the start of primary schooling.  Longitudinal analyses of 

ECLS-K data indicate that children who participate in center-based prekindergarten 

programs score significantly higher on math and reading assessments both at the start of 

school and through third grade than do children receiving parental or familial care.  In 

general, these cognitive gains are also larger than the gains made by children in other 

types of prekindergarten programs.  The positive effects of center-based care continue 

and increase as children age, suggesting long-term academic benefits to participation.  

As compared to children in familial care, children in center care gain more in math than 

in reading; this may be due to the likelihood that while acquiring math skills may 

require specific and semi-intense practice and instruction, reading skills may be attained 

through more general literacy-related activities available in various informal care 

settings.   Center-based care is also associated with additional cognitive gains within 

low-income populations2:  For example, participation in a center-based program in the 

year prior to kindergarten entry is associated with positive gains in both math and 

reading in at kindergarten entry and through first grade (results not tabled).   

The negative or statistically insignificant cognitive outcomes for African 

American and Hispanic students in center-based prekindergarten programs are likely 

due in part to omitted variable bias prohibiting program quality controls.  For example, 

                                                            

2 Defined as any student qualifying for a free or reduced-price lunch 
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African American students are fare more likely than White students to be enrolled in a 

low-quality prekindergarten program, which negatively biases the effects of center care 

downward.  The lack of indicators to control for program, facility, and teacher quality 

represent a serious constraint in of this study.  Without such controls, it is impossible to 

distinguish quality programs from programs that act more as “babysitting” services, or 

to recognize which factors are driving the results produced.  For example, the positive 

effects of center care may be due to highly qualified staff members, parental 

involvement, low teacher-student ratios, or quality facilities.  If so, the provision of such 

resources could create a more favorable environment in which other care settings might 

succeed or improve, and therefore must first be identified. 

This same bias is present in the evaluation of Head Start programs, which are 

also associated with significant negative developmental outcomes.  Omitted variables 

associated with Head Start participation but not included in the sample design may also 

add to apparent negative consequences of participation.  While demographic controls 

were added for family income, parental education, having married parents, etc., it is 

unlikely that all influential factors were accounted for in the model.  Despite this, Head 

Start is associated with highly significantly positive cognitive benefits to racial and 

ethnic minorities.  African American students who participate in Head Start in the year 

prior to kindergarten begin school more prepared in mathematics than do African 

American students who did not attend Head Start.  Similarly, Hispanic children who 

attended Head Start enter school with much higher reading abilities than their Hispanic 

peers not previously enrolled in Head Start.  The highly significant gains in reading 
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skills within this population may be due to the prevalence of non English-speaking 

families within the Hispanic population:  Of children living with non-native speakers, 

those involved in a daily pre-academic program will likely benefit most from 

introduction to English.  Such positive population-specific effects indicate that the 

general negative effects of Head Start do not necessarily indicate program 

ineffectiveness.  While Head Start may not close the entire readiness gap between 

minority and white students, African American and Hispanic students who do 

participate in the program perform significantly better than compared to their peers of 

the same racial or ethnic group who did not participate. 

Child care arrangements do not appear to statistically significantly affect 

children’s socioemotional development; however, family characteristics are associated 

with such development.  I included household data such as the educational attainment of 

parents, whether or not a child’s parents were currently married, family income, and 

child age and gender data to act as control variables—and while they do not represent 

the primary focus of this study, these control variables do present an interesting 

comparison of the factors that affect children’s behavioral development.  For example, 

children with married parents were significantly more likely to demonstrate positive 

approaches to learning, as well as significantly less likely to externalize negative 

behaviors in both the fall of kindergarten and the spring of first grade.  The positive 

effects of having married parents are not mirrored in cognitive gains; for example, 

children with unmarried parents did not score statistically differently in the kindergarten 

reading assessment, or in the first grade math and reading assessments, than did 
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children with married parents.  In the fall of kindergarten, children whose parents had 

completed no more than high school or some college did not display significantly 

different interpersonal skills or self-control than did children whose parents had earned 

a college degree, although these children were statistically less likely to demonstrate 

positive approaches to learning.  By the spring of third grade this pattern shifted, and 

the lack of at least one parent with a college degree was associated with fewer displays 

of all positive behaviors.  Interestingly, children whose parents had earned an advanced 

degree did not display significantly different levels of either positive or negative 

socioemotional development than did children who had a parent with only a college 

degree.  Finally, male children were significantly less likely to display any of the 

positive socioemotional measurements than were female children, as well as 

significantly more likely to externalize negative behaviors in both kindergarten and first 

grade.   

The general lack of significant effects of prekindergarten care arrangements on 

socioemotional development are also likely due in large part to survey constraints.  

Students’ emotional and social maturity is evaluated by teachers, unlike the cognitive 

assessments conducted by ECLS-K researchers; as such, the socioemotional 

measurements included here are much more prone to bias, error, and individual 

judgment.  For example, the fall of kindergarten assessment may not represent 

children’s real socioemotional development, given that both the teachers and the 

students are still adjusting to a new environment.  Additionally, the standards by which 

each teacher judges a student’s maturity level will differ from classroom to classroom, 
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whereby an outgoing child may be rated by his first grade teacher as displaying positive 

interpersonal skills, but rated by his third grade teacher as lacking in self-control.  The 

fact that teachers rated their male students with consistently and significantly fewer 

positive socioemotional skills and more negative socioemotional skills support the 

inference that teachers include their own biases or options of developmentally-

appropriate behavior in their rating decisions.    

Statistical analyses of the data support a lack of strong socioemotional 

measurements.  For example, all of the socioemotional models resulted in significantly 

lower R-squared values than those that resulted from the cognitive models:  While the 

R-squared for reading and math in all three grade models ranged between 0.203 and 

0.285 (Table 7), then R-squared for all socioemotional measurements ranged between 

0.027 and 0.081.  In addition, I failed to reject the null hypothesis that all care effects 

are statistically significantly equal to zero for the measurements of self-control and 

interpersonal skills in kindergarten, in the measurement of internalizing negative 

behavior in first grade, and in the measurements of approaches to learning, self-control, 

and interpersonal skills in third grade.  Otherwise stated, in all six of the aforementioned 

models, the effects of any type of care did not differ significantly from that of parental 

or family care.   

Chapter 8. Conclusion 

 The primary findings of this study illustrate both the importance of 

prekindergarten programs to early academic success, as well as the areas in which such 

programs are failing to prepare children for the start of formal schooling.  These 
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successes and failures are particularly prevalent amongst the most at-risk communities.   

African American children are the fastest growing population in center-based care 

programs, and yet these same programs are associated with average negative effects on 

African American cognitive performance at the start of school.  While acknowledging 

the relative weakness of the measurement tool, this study nonetheless also indicates that 

center, Head Start, and informal care participation in the year prior to kindergarten does 

not provide children with significant socioemotional benefits.  

Despite some areas of ineffectiveness, the positive cognitive outcomes 

associated with overall center care and Head Start programs for African American and 

Hispanic children indicate that some programs are indeed providing a valuable service 

to young children and their families; the challenge to policymakers, therefore, becomes 

identifying which factors within successful programs represent the driving force behind 

positive interventions.  As this report reflects, including variables reflecting quality is a 

vital component to identifying these factors.  On April 2, 2009, the Department of 

Health and Human Services announced that the Head Start and Early Head Start 

program would receive over 2 billion dollars from the American Recovery and 

Reinvestment Act, with over $300 million targeted towards improving staff 

compensation and training and upgrading Head Start centers and classrooms, and over 

$220 million dedicated to serving more families.  In contrast, only 33 million (or 1.65%) 

will be spent on monitoring systems.  This (relatively) small allowance for the creation 

of better monitoring systems severely limits the researchers’ ability to collect the 

information necessary to correctly evaluate the true effects of early education and care 
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on cognitive and socioemotional development—specifically quantitative information 

regarding program quality.   
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