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Abstract

A meta-analysis was conducted to examine gender differences in the effects of early childhood 

education programs on children's cognitive, academic, behavioral, and adult outcomes. Significant 

and roughly equal impacts for boys and girls on cognitive and achievement measures were found, 

although there were no significant effects for either gender on child behavior and adult outcomes 

such as employment and educational attainment. Boys benefited significantly more from these 

programs than girls on other school outcomes such as grade retention and special education 

classification. We also examined important indicators of program quality that could be associated 

with differential effects by gender.
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For decades, scholars, policymakers, and advocates have touted the potential of early 

childhood education (ECE) to remediate disadvantaged children's low levels of achievement 

at school entry, and have more recently argued that these programs benefit more affluent 
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children as well (Barnett, 1995; Kirp, 2009). Over time, as public and private funding for 

these programs expanded, children's participation has risen, and now more than half of 

children experience ECE before entering kindergarten (Magnuson & Shager, 2010). With 

increased participation has come greater scrutiny of program effectiveness, and more 

attention to whether the benefits of ECE programs are broadly distributed or whether they 

are concentrated among some subgroups of children. Understanding whether program 

impacts differ by child characteristics is especially important for policymakers and educators 

who generally share the goal of designing programs and policies that improve the school 

success of all children.

Numerous studies and meta-analyses now suggest that ECE has meaningful short-term 

effects on children's early academic skills that vary from small to large across program 

evaluations, but fewer consistent positive impacts on children's behavior or self-regulation 

(Burchinal, Magnuson, Powell, & Hong, 2015; Cammilli, Vargas, Ryan, & Barnett, 2010 ). 

Although ECE evaluation studies have often considered heterogeneous effects by race, 

ethnicity and low-income status (Currie & Thomas, 1999; Duncan & Sojourner, 2013; 

Garces, Thomas, & Currie, 2002), little systematic attention has been given to whether 

program impacts differ by gender.

Gender differences in program effectiveness are sometimes are reported in some articles, but 

such differences have rarely been the primary focus of analysis. A notable exception is a 

reanalysis of three prominent experimental ECE studies (Perry Preschool, Abecedarian, and 

the Early Training Project) by Anderson (2008), which had a provocative conclusion. 

Although female participants gained substantially from the programs, “the overall patterns 

of male coefficients is consistent with the hypothesis of minimal effects at best--significant 

(unadjusted) effects go in both directions and appear at a frequency that would be expected 

due simply to chance” (Anderson, 2008, p. 1494). Several more recent ECE studies of Head 

Start and the Chicago Parent-Child Centers, however, arrive at the opposite conclusion and 

find that boys benefit more than girls (Deming, 2009; Ou & Reynolds, 2010).

Gender differences in educational outcomes have received considerably more attention in the 

later school years than the preschool years. Girls consistently outperform boys on the 

National Assessment of Educational Progress (NAEP) reading tests and have higher levels 

of educational attainment, including college completion, in the general population and 

among low income samples (Aud et al., 2010). The gender gaps in academic outcomes have 

multiple determinants, but it is important to better understand the role that early education 

may have in shaping such gender differences. If girls do have better outcomes from early 

educational investments than boys, then it might provide some insight as to why girls 

outperform boys in the later years. Moreover, this would suggest that efforts to improve the 

school readiness of vulnerable children should be carefully examined to better meet boys' 

needs.

This study uses meta-analytic methods to investigate whether there are differential program 

impacts of ECE for boys and girls across a broad set of ECE programs in four domains: 

cognitive skills and achievement, behavior and mental health, other school related outcomes, 
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and adult outcomes. In addition, we explore whether program features may explain any 

differences in ECE impacts by gender.

Background

In order to understand why gender may affect the extent to which children benefit from 

ECE, it is important to consider what is known about how about typical development in 

early childhood differs by gender. Specifically, gender differences in early skills and 

behaviors are theoretically important for thinking about how ECE may affect boys and girls 

differently. We discuss these gender differences in development and their application to ECE 

contexts before reviewing the empirical studies of gender differences in ECE program 

impacts. Finally, we discuss the possibility that differences across ECE program designs (or 

evaluation study designs) may be important to understanding whether a program has 

different effects on boys or girls.

Normative Early Development and Gender

If boys and girls typically enter early childhood with different levels of cognitive and 

behavioral skills, then the learning supports provided by ECE experiences may have 

differing effects on their learning. Normative gender differences in skill levels and behavior 

may stem from both biological processes, such as the effects of prenatal exposure to 

testosterone, and social processes, such as differential patterns of peer and parental 

socialization by gender (Busey & Bandura, 1999; Maccoby, 1990; Rose & Rudolph, 2006; 

Zahn-Waxler, Shirtcliff, & Marceau, 2008). In early childhood, boys are described as being 

less developmentally advanced than girls in several domains (Crockenberg, 2003; Zaslow & 

Hayes, 1986). Getting a handle on the exact magnitude of these skill gaps is difficult, as 

often in the process of designing a performance test items are chosen that tend minimize 

group differences (Ackerman, 2006). This may be why greater differences are found in some 

school outcomes such as grades and high school completion compared with standardized 

achievement assessments.

In the cognitive and achievement domain, by the time of school entry, performance on 

standardized assessment show that girls have greater pre-reading skills, but not pre-math 

skills (Duncan & Magnuson, 2011). Recent summaries of the large literature on gender 

differences in language conclude that girls tend to have faster vocabulary growth and 

demonstrate better language outcomes relative to boys across a range of types of measures in 

early childhood (Bornstein, Hahn, & Haynes, 2004; Erikkson et al., 2012; Huttenlocher, 

Haight, Bryk, Seltzer, & Lyons,, 1991). Despite these potentially important differences, boys 

and girls are more similar than different with respect to their learning capacities and 

cognitive capabilities (Spelke, 2005). A review of 46 meta-analyses by Hyde (2005) 

concluded that 78% of gender differences across all ages on a wide range of domains have 

effect size differences smaller than 0.35, relatively small according to convention, with many 

of the larger gender differences found in the motor performance domain.

Young girls also have what is often described as an advantage relative to boys in terms of 

some aspects of temperament and socioemotional development. A meta-analysis by Else-
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Quest and colleagues (2006) showed that girls outperform boys on measures of effortful 

control (attention regulation, inhibitory control, and perceptual sensitivity), and boys have 

slightly higher levels of surgency (sociability, activity, and positive affect) across the early 

childhood years (Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006). Boys also demonstrate 

higher levels of physical and direct aggression than girls (Card, Stucky, Sawalani, & Little, 

2008; Matthews, Ponitz, & Morrison, 2009). The differences in behavior and self-regulation 

have implications for peer group interactions, with a lengthy research literature suggesting 

that gender segregation begins in early childhood and that boys' peer interactions are 

characterized by relatively more activity, competition, hierarchy, and aggression, whereas 

girls tend toward to be somewhat more concerned with social cohesion, although girls' 

advantage in peer and prosocial behavior is more pronounced in middle childhood than early 

childhood (Rose & Rudolph, 2006).

Gender and the ECE Classroom

Taken together, the developmental gender literature suggests that boys and girls enter the 

preschool years with largely similar levels of cognitive and pre-academic skills, but with 

some potentially larger differences in language, social, emotional and behavioral domains. 

In a preschool classroom setting, these differences are thought to lead to differences in child-

teacher relationship quality as well as how children spend their time, especially during 

unstructured child play time. Specifically, girls are described as having closer and less 

conflicted relationships with their teachers than boys (Ewing & Taylor, 2009). In addition, 

girls are also described as being more involved in cognitively stimulating classroom 

activities and verbally mediated and prosocial imaginary play, than boys, especially during 

self-directed free play time (Early et al., 2010; Goble, Martin, Hanish, & Fabes, 2012). If 

teachers are the conduits of instructional content and serve an important scaffolding role in 

children's learning (Burchinal et al., 2015), then the closeness of girls with their teachers 

provides a basis for arguing that girls are likely to learn more early academic skills from 

ECE programs than boys. The same hypothesis might also hold for ECE's impacts on girls' 

behaviors. Again, girls' better self-regulatory skills and closer relationships with their 

teachers may mean that they are particularly likely to attend to their teachers' efforts to 

develop their social and behavioral skills, and they may be more able to meet their teachers' 

behavior expectations, thus creating positive interactions the fuel further prosocial behavior 

and self-regulation. Notably, this developmental explanation is consistent with Heckman's 

(2008) observation that “skills-beget-skills” during later childhood.

However, the comparison of program impacts requires a comparison of not only boys and 

girls in the same ECE settings, but also how they might experience the counterfactual 

settings of their home and other informal care environments. Conceptually, the largest gains 

in learning might be experienced by children for whom ECE provides the greatest increases 

in learning activities and enriching interactions relative to the comparison group conditions. 

That is, although girls may be more likely to be closer with teachers and engaged in 

cognitively stimulating activities in preschool settings than boys, it may also be the case that 

they are more likely to experience these types of interactions and experiences when cared for 

in other settings too, such as at home. Thus, in the same way that high-quality ECE is 

thought to be a compensatory form of education for children at risk of low achievement due 
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to demographic characteristics such as poverty and low-parent education (Burchinal, 

Peisner-Feinberg, Bryant, & Clifford, 2000; Cote, Doyle, Petitclerc, & Timmins, 2013; 

Hubbs-Tait et al., 2002), it may also be compensatory for boys' cognitive skills and pre-

academic learning, engaging them in more stimulating learning activities, especially during 

structured teacher-led activities, than they might otherwise experience in other settings. This 

might be especially true of high-quality programs with teachers who are adept at classroom 

management that engages children across a range of behavioral profiles.

Whether or not the compensatory framework is applicable to ECE gender differences is 

unclear, and likely dependent on how boys and girls experience non-ECE settings (as well as 

how they experience ECE settings). Although there is some evidence that boys may have 

slightly less stimulating experiences in their homes than girls (Bertrand & Pan, 2013), the 

differences are not extensive or of a as large magnitude as found in relation to poverty or 

other demographic risks. Time-use data suggest young boys spend more time watching 

cartoons on television and playing video games than girls (Huston, Wright, Marquis, & 

Green, 1999) as well as less time reading (Hoffereth & Sandberg, 2001). In addition, 

Bertrand and Pan's (2013) analysis of kindergarteners suggests that parents do invest more in 

girls than boys along some dimensions. For example, parents read to girls more frequently 

than boys, and girls also participate in more extra-curricular activities than boys. They also 

find that parents both report greater closeness with daughters and feel more love from their 

daughters than sons. A priori, given the relative small differences in home experiences that 

prior research has uncovered, it is hard to know whether such differences are really 

consequential for characterizing ECE impacts on boys as compensatory.

It is also important to consider the type of outcome being assessed. If ECE improve boys' 

cognitive skills and pre-academic learning in the short term, it is possible that this may lead 

to differential gender effects on other outcomes, specifically special education and grade 

retention. Boys are more likely to be placed in special education and be retained compared 

with girls (DiPrete & Jennings, 2012). If boys are more likely to be among the lowest-

performing and worst-behaved students, then improving their skills may have a bigger pay 

off in preventing such remedial efforts, which are usually targeted to a small percent of 

children with academic and behavioral difficulties, than improving skills of girls, who on 

average are higher in the distributions (Winsler et al., 2012).

In sum, in seeking to understand the main effects of ECE on boys and girls learning and 

behavior, there are two conceptual arguments to be considered. First, girls' stronger language 

skills as well as closeness with teachers and more active engagement in cognitively 

stimulating activities compared with boys, may yield larger impact on their skills and 

behaviors. On the other hand, the difference in engagement between home or other informal 

care and ECE settings may be larger for boys compared with girls, as boys would otherwise 

experience fewer enriching activities and interactions than girls, thus contributing to a larger 

impact on their skills and behaviors. Given these two considerations, which are not mutually 

exclusive, it is unclear one explanation will dominate or if they will work simultaneously 

such that they produce offsetting advantages and thus, in general, few gender differences in 

ECE impacts.
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Gender Differences in Program Evaluation Findings

Empirical evidence about whether gender moderates the effects of ECE program impacts is 

both scant and mixed. Though some ECE studies report gender differences, the findings are 

not consistent, and for the most part studies have not made gender differences an explicit 

focus of their work. As we review in detail in this section, several early model demonstration 

programs seem to have had larger effects on girls, but other studies have shown larger effects 

on boys or no gender differences at all. We review this pattern of findings from prior studies.

The influential evaluations of two model programs, Perry Preschool and Abecedarian, 

examined gender differences in program impacts, and identified some outcomes favoring 

girls. Specifically, Perry Preschool had somewhat larger and longer lasting program impacts 

on IQ, educational attainment and adult economic outcomes for girls than for boys 

(Schweinhart et al., 2005). However, program impacts on crime favored boys. In the 

Abecedarian program, there were larger impacts on measures of verbal IQ and educational 

attainment for girls than for boys. However, there were no significant gender differences in 

program impacts on academic skills and other young adult and adult economic outcomes 

(Campbell, Ramey, Pungello, Sparling, & Miller-Johnson, 2002; Campbell et al., 2012).

Anderson (2008) reanalyzed original data from Perry Preschool, Abecedarian, and the Early 

Training Project and broadly concluded that girls benefit more from ECE than boys. To 

remedy the problem of multiple statistical comparisons within these studies, he created 

composites of conceptually similar outcomes and adjusted p-values levels for multiple tests. 

He estimated gender-specific program impacts and conducted analyses that pooled outcome 

data across programs. Focusing on patterns and magnitudes of effect sizes in the pooled 

estimates, he found that programs benefited both girls and boys in middle childhood. 

However, for outcomes measured during teen and adult years, female ECE participants 

demonstrated significant positive program impacts of moderate effect sizes, whereas males 

experienced negligible program impacts. These findings led Anderson to conclude that ECE 

programs have larger, more meaningful, and longer-lasting impacts on girls compared with 

boys.

The gendered pattern of program impacts for some outcomes among three model 

demonstration programs has not been replicated in recent analyses of other ECE programs. 

Ou and Reynolds (2010) found that the Chicago Child-Parent Center (CPC) program had 

stronger long-term effects on the educational outcomes of boys compared with girls. Boys 

who attended CPC had 20-percentage-point higher levels of high school completion (high 

school graduation and GED attainment) as well as more years of completed schooling than 

boys in the comparison group. Such program impacts did not occur for girls. Further 

analyses revealed that the primary mechanism explaining these program impacts was the 

early cognitive advantage that CPC participation gave boys as they started school. Ou and 

Reynolds (2010) did not examine gender differences in behavioral or other adult outcomes.

Similarly, (Deming 2009) found that boys benefitted more from Head Start in the long run 

than girls, including higher achievement test scores and educational attainment, reduced 

rates of grade retention and crime, and better health. Deming also found that the effects of 
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Head Start faded out significantly faster for girls compared to boys. Likewise, Hill, Gormley, 

and (Adelstein's 2012) analysis of the Tulsa, Oklahoma prekindergarten program found that 

program impacts on math persisted through third grade for boys and not girls. However, 

reading impacts did not last to third grade for either girls or boys.

Several other studies have not found any evidence of gender differences in ECE program 

effectiveness. Weiland and Yoshikawa (2013) found that the effects of Boston's public 

prekindergarten program did not differ by gender. Finally, in examining the more general 

experience of center-based child care, Burchinal et al. (2000) and Vandell, Belsky, 

Burchinal, Steinberg, and Vandergrift (2010) found that the effects of center-based child care 

experienced during early childhood on cognitive, achievement and behavior outcomes did 

not differ by gender, early in life or during adolescence.

Program Characteristics and Differential Effects by Gender

The inconsistency in findings across evaluations serves to underscore the importance of 

taking into account the variability in programs and how that may shape boys and girls 

differentially. Given that the empirical evidence regarding the effects of ECE by gender are 

mixed, the question of why girls might benefit more (or less) than boys in some programs or 

evaluations and not in others is important. One potential source of variability in gender 

impacts is the design of the programs being studied, including the quality of the ECE 

program in terms of the learning opportunities it provides as well program goals. Another 

explanation might be related to the features of the evaluation design itself. We speculate 

about both of these explanations in turn.

A key challenge in assessing whether variability in ECE program quality explains the 

gendered pattern of program impacts is the lack of information about the ECE programs 

provided in evaluation studies. Unfortunately, not all ECE program evaluations 

systematically report on indicators of either structural or process quality, the two most 

common ways to measure ECE quality (Burchinal et al., 2015). For example, studies rarely 

describe teachers' levels of education or provide scores on observational quality measures 

that report of quality of instruction, classroom management or teacher-child interactions. 

Other proxies of quality, such as use of a manualized curriculum or child-teacher ratios are 

more commonly reported in evaluations, but these may somewhat less clearly conceptually 

aligned with differential gender impacts. Nevertheless, indicators such as these may predict 

higher quality programs by facilitating better organized classrooms with greater presence of 

developmentally appropriate learning activities, and fostering more engaging and responsive 

interactions between teachers and children (NICHD Early Child Care Research Network, 

2002). To the extent that girls' greater engagement in learning activities and closer teacher 

relationships propels their learning, it may be these features are most beneficial for them. On 

the other hand, if girls tend to be engaged in stimulating activities even in lower-quality 

classrooms, whereas boys do not, this may suggest that classroom quality has a greater 

benefit for boys.

One program feature that may disproportionately benefit boys is a focus on promoting 

positive behavior. Although all programs seek to improve children's academic skills, some 
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adopt a more holistic approach and also explicitly aim to improve children's behavior. Given 

boys' early behavioral self-regulation deficits compared with girls, it is possible that 

programs that target behavior may have greater effects on boys' outcomes than girls. That is, 

if they are able better equipped to engage boys and improve their behavioral skills, they may 

also enable boys to learn more than girls. Any such differential may be more evident for 

academic outcomes that are closely linked with behavioral measures of school success, such 

as grade retention or disciplinary referrals. Studies suggest that achievement may not be as 

strongly linked with aggression or externalizing behavior as other learning related behaviors 

that are frequently used as markers of school success such as engagement (Dowsett, 

Claessens, Duncan, Pagani, & Sexton, 2010).

Finally, the “model” programs studied by Anderson (Abecedarian, Early Training Project, 

and Perry Preschool) may share other characteristics that differ from most other early 

childhood interventions in ways that may explain their pattern of program impacts by 

gender. While there may be no theoretical justification to expect differential effects by 

gender due to shared idiosyncratic program features, it is important to make sure that any 

differential effects are not driven by such characteristics. First, these programs took place 

during the 1960s and 1970s. Although the contexts of early childhood education have 

changed since its early inception, it is unclear why the early historical context would benefit 

girls more than boys (other than through historical changes in quality or program goals 

discussed above). It is also worth noting that only two of the three program evaluations in 

Anderson's study employed true random assignment. It is not clear why this might affect 

patterns of gender effects, but explanations related to research design should be considered.

The Current Study

This study seeks to better understand the extent to which the presumed benefits of ECE 

accrue to boys and girls across multiple outcome domains. Is the finding that boys do not 

demonstrate as large or as long-lasting educational gains from early childhood programs 

compared with girls particular to the three studies Anderson (2008) analyzed? Using data 

from a broader set of ECE evaluations than prior studies and employing rigorous meta-

analytic methods, we investigate whether ECE programs have differential effects on boys 

and girls in four domains: cognitive and achievement outcomes, other school-related 

outcomes such as grade retention and special education placement, child behavior and 

mental health, and adult outcomes such as health, welfare receipt, crime, and earnings. We 

also consider whether any such effects differ by important program characteristics such as 

the quality of the program, the timing of the outcome measurement (at program completion 

or a later follow-up), the goals of the programs, when the program began, and other aspects 

of the study design such as random assignment.

Method

To understand whether the effects of ECE programs differ by gender, we conducted a meta-

analysis, a method of quantitative research synthesis that uses prior study results as the unit 

of observation (Cooper & Hedges, 2009). To combine findings across reports, estimates 

were transformed into a common metric called an “effect size,” expressed as a fraction of a 
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standard deviation. Outcomes from individual reports were used to estimate the average 

effect size across programs. Additionally, meta-analysis was used to test whether average 

effect sizes differed by characteristics of the programs, in this case the gender of 

participants. After defining the problem of interest, meta-analysis proceeds in the following 

steps, described below: 1) literature search, 2) data evaluation, and 3) data analysis.

Meta-analytic Data

The ECE studies analyzed in this paper compose a subset of studies from a large meta-

analytic database being compiled by the National Forum on Early Childhood Policies and 

Programs. This database includes studies of child and family policies, interventions, and 

prevention programs provided to children from the prenatal period to age five, building on a 

previous meta-analytic database created by Abt Associates, Inc. (Jacob, Creps, & Boulay, 

2004; Layzer, Goodson, Bernstein, & Price, 2001).

The starting point for our database was a list of studies conducted between 1960 and 2003 in 

the United States and its territories, compiled by Abt Associates. We used a number of 

search strategies to identify any additional published and unpublished program evaluations 

conducted between 1960 and 2007 (the year in which the project began). The research team 

conducted keyword searches in the ERIC, PsycINFO, and Dissertation Abstracts databases, 

as well as searched additional specialized databases, government databases, ECE policy 

group websites, and conference programs. Finally, the team also contacted researchers in the 

field and tracked down additional reports mentioned in all obtained references. Over 200 

new ECE evaluations were identified, in addition to the approximately 73 originally coded 

by Abt that met our general ECE screening criteria.

The ECE screening criteria were designed to identify high-quality studies that evaluated 

programs serving a typically developing population of children. First, programs that 

explicitly targeted children with identified special needs or other diagnosed medical 

conditions were excluded. Second, we developed a set of inclusion criteria to identify studies 

that were methodogically strong (and to screen out those that were methodologically weak). 

To be included, programs had to have 1) a comparison or “control” group; 2) at least ten 

participants in the treatment and control condition; 3) attrition of less than 50 percent; and 4) 

a rigorous research design that would minimize omitted variable bias. Evaluations using the 

following research designs were included because of their ability to minimize omitted 

variable bias: regression discontinuity, fixed effects (individual or family), difference-in-

difference, instrumental variables, propensity score matching, and interrupted time series. 

Two additional types of research designs were also included because of their likely rigor: 1) 

studies in which the comparability of the treatment and control group were demonstrated on 

baseline characteristics (determined by a statistical joint test of time-invariant 

characteristics); and 2) studies in which the treatment and comparison groups were not 

comparable on baseline characteristics, but for which baseline measures (pre-tests) of the 

outcomes were used to control for any baseline differences.

For the current study, we imposed some additional inclusion criteria. First, given our focus 

on gender differences, we excluded all programs (and outcomes within programs) that did 
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not provide results separately by gender (92% of programs and 93% of effect sizes in the full 

database). Second, we included only evaluations that provided at least one measure of 

children's cognitive, achievement skills, behavior, other school-related outcomes, or adult 

follow-up outcomes. Third, we included only programs that measured differences between 

center-based ECE participants and control groups that were not assigned to receive a set of 

equivalent ECE services. For example, evaluations that compared the effects of Head Start to 

another type of early education program were excluded (although they are in the larger 

database). Finally, we limited our analysis to programs that served preschool-age children 

(ages 3-5). There were only two programs in our database that met all other inclusion 

criteria but served only infants and toddlers when treatment began; including these programs 

in our analysis did not affect our findings. We made an exception to our inclusion rules for 

the Abecedarian Project because treatment continued from birth until age five, it is viewed 

as a model early childhood program, and it was included in Anderson's analyses.Twenty-

three programs met all of these criteria detailed above.

The research team developed a protocol to code information about the ECE evaluations in 

the database. Information about program design, sample characteristics, and statistical 

information needed to compute effect sizes were collected (see the online supplementary 

material for a list of references of reports that provided information for our study). A team of 

a dozen graduate research assistants were trained as coders during a 3- to 6-month process 

that included instruction in evaluation methods, using the coding protocol, and computing 

effect sizes. Before coding independently, research assistants worked with more experienced 

coders and passed a coding reliability test by calculating all effect sizes correctly and 

achieving 80% agreement with a master coder for the remaining codes. In instances when 

research assistants were just under the threshold for effect sizes, but were reliable on the 

remaining codes, they underwent additional training before coding independently and were 

subject to periodic checks during their transition to independent coding. Questions about 

coding were resolved in weekly research team conference calls.

The resulting database is organized in a three-level hierarchy (from highest to lowest): the 

program, the contrast, and the effect size. A “program” is defined as a collection of 

comparisons in which the treatment group received a particular model of center-based ECE 

and is compared to a sample of children drawn from the same population who were assigned 

to receive no equivalent ECE services (although some children might seek out alternative 

ECE services under different auspices if they chose). One ECE report included evaluations 

of four programs, and these are considered to be different programs in our analysis. Each 

program also produces a number of “contrasts,” defined as a comparison between one 

subsample of children who received center-based ECE and another subsample of children 

who received no equivalent services. Each program in our study has at least two contrasts—

one for boys and one for girls. In turn, within each contrast there are multiple individual 

“effect sizes,” measured by the estimated standard deviation unit difference in an outcome 

between the children who experienced center-based ECE and those who did not, 

corresponding to the particular measures that are used.

The data for this study include 23 ECE programs and 72 contrasts, 36 each for boys and 

girls (some programs separate outcome analyses by other characteristics such as age, so 
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some programs have multiple contrasts of one gender, such as 3-year-old boys and 4-year-

old boys). The 72 contrasts in the database provide a total of 808 effect sizes (Table 1). 

(However, we were unable to calculate some of these effect sizes due to missing data; we 

discuss this in more detail below). The median posttest sample size for the treatment and 

control groups is 69 and 31 children, respectively. Seventeen of the 23 programs in our 

analysis primarily served children from low-income families.

In Table 2, we present descriptive characteristics for the effect sizes that met our inclusion 

criteria and those that would have met all of our inclusion criteria, except that the program 

evaluations did not present separate gender contrasts. Effect sizes used in this study 

significantly differed from the effect sizes from other programs that did not have gender 

contrasts (but otherwise met our inclusion criteria) (Table 2). The effect sizes in this analysis 

come from programs that are older, less likely to be multi-site studies or indicate improving 

children's behavior as a goal, and are more likely to have come from researcher-designed 

studies with low teacher/child ratios or from long-term follow-ups of program participants. 

Although not presented in Table 2, we also found that the programs reporting impacts by 

gender had smaller average effect sizes across all domains than programs without gender 

contrasts (.19 vs .39, p < .05). Finally, the gender composition of the children in the 

evaluation studies does not differ between programs that are or are not included in the 

analysis (49.3% male for programs not included compared to 50.3% male for programs 

included).

Because 124 programs met our ECE database inclusion criteria but did not contain gender 

contrasts, we might worry that the programs which reported results by gender did so because 

in “fishing” for results they detected variation in impacts by gender that were statistically 

significant by chance. This form of publication bias might affect the validity of our findings 

(Chan, Hrobjartsson, Haahr, Gotzsche, & Altman, 2004; Hopewell, Loudon, Clarke, Oxman, 

& Dickersin, 2009). To explore whether gender contrasts appear to be selectively reported, 

first we examined the extent to which 23 programs also reported findings for other 

subgroups. All seven of the programs with racial or ethnic diversity in their samples also 

reported separate results by race/ethnicity. In addition, four programs that did not report 

racial or ethnic group differences reported other subgroup results by parental education, site 

of the intervention, or family income. This pattern suggests that the presentation of program 

impacts by gender was often part of a broader examination of multiple subgroups; thus, it 

seems unlikely that these results were “cherry-picked” for statistical significance.

Next, we examined the extent to which programs that did not report gender contrasts 

presented results separately by race (a comparable background characteristic of interest to 

researchers). Only 11 of the 101 programs that did not report gender contrasts but met the 

broader inclusion criteria reported contrasts by race. Again, this pattern suggests that, in 

general, gender impacts are analyzed as one of several potential subgroups, rather than 

selectively chosen. Finally, it is worth noting that after our cut-off publication date of 2007, a 

handful of reports analyzing gender differences for programs in the ECE database were 

published or circulated (Deming, 2009; Joo, 2010; Ou & Reynolds, 2010; Vandell et al., 

2010).
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As a final check, we also attempted to contact by email authors of a random sample of half 

of the 30 evaluations of programs which began after 1990 but did not include separate 

outcomes by gender. We asked the authors whether they tested for differential effects by 

gender and whether their findings were statistically significant. Of the fifteen authors 

sampled, we were only able to find thirteen authors with current contact information. We 

received responses from ten of these thirteen authors to an email inquiry. Eight of the 

authors either did not estimate results separately by gender or did not recall doing so. One 

author reported finding no systemic differences by gender, and one author provided us with a 

conference poster from late 2007 with results by gender (Corrington, Gormley, & Phillips, 

2007). This poster was then included in our analysis.

Measures

Effect sizes

The dependent variables in these analyses are the effect sizes measuring the impact of ECE 

on children's cognitive/achievement, behavior, and other school-related and adult outcomes. 

The cognitive outcomes are primarily measures of IQ and vocabulary, although this domain 

also includes a few measures of theory of mind, attention, task persistence, and syllabic 

segmentation (e.g., rhyming). The achievement outcomes include measures of early reading, 

math, letter recognition, and numeracy skills. We initially separated cognitive and 

achievement outcomes because skills in the achievement domain are considered to be more 

sensitive to instruction than cognitive skills (Christian, Morrison, Frazier, & Massetti, 2000). 

However, since the results were similar, we combined the two domains in the bivariate and 

multivariate models.

On average, the cognitive and achievement outcomes were measured just over four years 

after the beginning of treatment. Other school-related outcomes are primarily measures of 

school progress, including attendance, grades, retention, special education placement, high 

school completion, and in a few instances educational expectations and aspirations. On 

average, other school-related outcomes were measured nine and a half years after treatment 

began, and all were measured before children were approximately 18 years old. Child 

behavior and mental health outcomes, which were measured on average seven and a half 

years after treatment began, include in roughly equal proportions behavior problems 

(aggression, hyperactivity, and withdrawal), self-esteem, and locus of control. We separated 

the aggressive, externalizing behavior and hyperactivity outcomes from the other behavior 

outcomes as a robustness check, but the results did not substantially change. We combined 

all of the behavior measures in the final analysis due to a small number of effect sizes (36 

for the entire domain).

Finally, the adult outcomes are diverse in scope, including outcomes related to health 

behavior such as alcohol and tobacco use, fertility (e.g., teen childbearing), educational 

attainment measured after age 18, crime, employment, wages, and the use of social and other 

economic support services. We also estimated gender effects separately on two broad 

categories of adult outcomes (behavior/health and attainment/utilization of services) and 

found similar patterns, so they were combined in the final analysis. These outcomes were 

measured on average over 22 years after treatment began.
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Authors reported outcome information using a number of different statistics, and because 

not all measures within a domain were of the same nature (continuous or dichotomous only) 

we calculated Hedges' g effect sizes for all types of data with the Comprehensive Meta-

Analysis software (Borenstein, Hedges, Higgins, & Rothstein, 2005). Hedges' g is an effect-

size statistic that makes an adjustment to the standardized mean difference (Cohen's d) to 

account for bias in the d estimator when sample sizes are small. When sample sizes are 

small, using Hedges' g results in a very slight reduction in the magnitude of effect sizes 

compared with Cohen's d, and is interpreted in a similar way as other standard mean-

difference effect-size metrics (Durlak, 2009; Hedges & Olkin, 1985). Sixty-two of the 72 

contrasts provided more than one effect size to the analysis. Non-missing effect sizes across 

all outcomes range from -1.04 to 2.27, with an average weighted effect size of .18.

The numbers of effect sizes across programs and outcome domains are presented in Table 3. 

Table 4 provides average unweighted effect sizes by gender across programs and domains. 

Although 21 of the 23 programs contribute effect sizes to the cognitive or achievement 

domain, only nine programs report effect sizes for other school outcomes, nine programs 

report effect sizes for behavior outcomes, and three programs (the same three included in 

Anderson's analysis) include effect sizes for adult outcomes.

Program and effect size characteristics

The key independent measure is a dichotomous indicator of whether the effect size is 

estimated for boys or girls (boy = 1; girl = 0). In some analyses, we also use other program 

characteristics as additional predictors of effect sizes. The selected indicators of program 

quality included being a researcher-designed ECE program, having a satisfactory 

teacher:child ratio, and the use of a standardized curriculum. We chose to use whether a 

researcher had designed the intervention as a proxy for quality because this suggests both 

that the program had an articulated theory of change and typically was described in reports 

as a “model” program with high levels of implementation fidelity. This distinction also 

serves to separate programs which were designed as an efficacy study of developmental 

malleability from those (such as Head Start) which were not specifically designed for either 

scientific or evaluative purposes. Satisfactory teacher:child ratio was defined as meeting the 

commonly used ratio guidelines created by the National Association for the Education of 

Young Children. We coded a program as having a standardized curriculum if it was a part of 

a larger program with known curricular requirements (such as Head Start) or if the 

evaluation explicitly referred to a standardized curriculum. Finally, programs were coded as 

having a goal of improving child behavior if the reports clearly mentioned it as being one of 

the primary goals of the intervention.

In addition, we used dummy variables to capture other shared features of Anderson's studies. 

First, we created an indicator for whether the program began before 1976, as all of 

Anderson's studies did. 1 The cutoff of 1976 was used because this was a natural breakpoint 

in our programs (see Table 3). Second, we used a measure of whether the study used random 

assignment to place children in the treatment and comparison conditions, as was the case for 

two of the three Anderson studies. Third, we included a dummy variable for whether an 
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effect size was measured more than 12 months after program completion, as all of 

Anderson's programs had long-term follow-ups.

The distribution of program characteristics across programs is provided in Table 5. Most 

programs (although not the majority of effect sizes) have the goal of improving children's 

behavior and many also follow up with children with outcomes measured more than one 

year after program completion. Few were conducted after 1976, used random assignment, or 

were researcher-designed interventions. It is also worth noting that 17 of the 23 programs in 

our analysis primarily served students from low-income families.

Missing data

In some studies, authors mentioned gender differences in program impacts, but did not 

provide enough statistical information to calculate effect sizes; for example, references were 

made to non-significant findings for outcomes for gender subgroups, but numerical 

estimates were not provided. There were also a few effect sizes for which we estimated the 

final sample size based on the initial sample size and the attrition level in other contrasts 

within the program. There are 132 effect sizes within 11 programs with sufficient missing 

information so that effect sizes could not be calculated. Indeed, one contrast (boys vs. girls 

within a program) was entirely missing. As a result, the non-missing sample for analysis 

consists of 676 effect sizes, in 71 contrasts, within 23 programs.

Excluding missing effect sizes could bias our treatment effects; therefore, we coded all 

available information for such measures, but coded actual effect sizes as missing. This 

enabled us to test the sensitivity of our findings to various assumptions about size and nature 

of the missing effect sizes. For most program characteristics, there were no missing data; 

only two characteristics had missing data (20 percent for satisfactory teacher:child ratios and 

two percent for improving behavior). In those cases, we assumed that the characteristic was 

not present in the program.

Statistical Analysis

Our key research question is whether the effect of ECE programs on the cognitive, 

achievement, school-related, behavior, and adult outcomes differs by gender. To test this 

hypothesis, we estimate a multi-level, multivariate model. The level-1 effect size model is:

ESij = β0j + β1jx1ij + β2jx2ij + eij (1)

In this equation, each effect size (ESij), representing effect size i and program j, is modeled 

as a function of the intercept (β0j), which represents the average effect size among all 

programs, the key parameter of interest--a dummy variable for whether the effect size is for 

boys or girls (β1ix1ij), a small number of other covariates (in some models) measuring 

program features or characteristics of the effect sizes (β2ix2ij), and a within-program error 

term (eij). The level-2 equation (program level) models the intercept as a function of the 
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grand mean effect size for the program (β00) and a between-program random error term 

(u0j):

β0j = β00 + u0j (2)

This “mixed effects” model assumes that there are two sources of variation in the effect size 

distribution, beyond subject-level sampling error: 1) the “fixed” effects of between-effect 

size variables measured by gender and other effect size covariates; and 2) remaining 

“random” unmeasured sources of variation between and within programs.

To account for differences in the precision of effect size estimates as well as the difference in 

the number of estimates provided by each program, regressions are weighted by the inverse 

variance of each effect size multiplied by the inverse of the number of effect sizes within a 

program (Lipsey & Wilson, 2001). This approach ensures that effect sizes with greater 

precision are given more weight, but that program evaluations with a large number of effect 

sizes are not given undue weight compared with those with fewer outcomes.

As a robustness check, we also estimated our models with several different sets of weights. 

We used a method of moments, non-iterative, two-level model with identical variance within 

clusters and a within-cluster correlation of .8 (Hedges, Tipton, & Johnson, 2010) as well as a 

method of moments, iterative, two-level model with various variance within clusters 

(Stevens & Taylor, 2009). As the results were qualitatively similar, we present results from 

models that used the simpler weights.

We begin by estimating simple regressions by domain in which the only variable in the 

model is a dummy variable for whether the contrast included only boys. Due to the balanced 

nature of the dataset (boys and girls experienced the same programs and were assessed in the 

same way), there is little benefit to adding in other demographic covariates. The within-

program comparison of effects by gender by design holds constant program features, and 

there are unlikely to be important differences in measured individual child characteristics 

such as age, race, or ethnicity.

To explore whether gender differences are moderated by program features, we estimated 

models with statistical interaction terms included as predictors. Finally, because program 

characteristics might be correlated, we estimated a model with all of the interaction terms in 

one model in order to isolate the unique variance associated with each feature.

Results

Gender Differences in ECE Program Impacts

Do ECE program impacts differ for boys and girls? The results from a simple multi-level 

regression model using outcome measures from all domains, in which the intercept term 

represents the average effect size for females and the coefficient on the dummy variable for 

“Male” measures the difference in effect sizes for males compared with females. Results 
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reveal a small, but statistically significant effect size difference (.03 SD) favoring girls 

(Table 6).

The magnitude of gender differences in program impacts, however, differs substantially 

across specific outcome domains (graphically shown in Figure 1). ECE programs appear to 

have a slightly larger benefit for girls' cognitive and achievement outcomes than for boys' 

outcomes. The average effect for girls is .32 SD for cognitive outcomes and .22 SD for 

achievement outcomes, compared to .29 SD and .18 SD for boys, respectively. Although 

the .03 to .04 SD gender difference in these outcomes is statistically significant, again it is 

small and we interpret it as not being substantively meaningful. Since we could not reject the 

hypothesis that program impacts on cognitive and achievement outcomes were similar, we 

combined these two sets of outcomes in subsequent analyses.

Analyzing children's behavior and mental health outcomes, we find that girls also benefit 

slightly more than boys (.08 SD), but the pattern of effects indicate that ECE program effects 

on both boys' and girls' behavior and mental health are essentially zero (the estimates are 

significantly different from each other, but neither is significantly different from zero). Thus, 

we conclude that program impacts on both boys' and girls' behaviors are, on average, 

negligible.

With respect to other school outcomes, results indicate a large and significant differential 

effect favoring boys. ECE programs had little effect on girls' other school outcomes, but 

boys' program impact outcomes were larger, .36 SD (-.04 intercept for females plus .40 

coefficient for males). The largest category of effect sizes in this domain are measures of 

special education and grade retention; separate analyses of these outcomes showed larger 

program impacts on boys than girls (effect of -.04 SD for girls and .52 SD for boys).

We checked to see whether the findings are likely to be substantially influenced by the 

missing effect sizes. Table 7 includes a sensitivity check of the main results from Table 5 for 

different missing value specifications. We make four different assumptions about missing 

data: i) all missing effect sizes are set equal to zero; ii) largest possible absolute value (if the 

treatment group is favored, p = .11; if the comparison group is favored, p = .11); iii) 

maximum effect size (if the treatment group is favored, p = .11; if the comparison group is 

favored, p = .99), and iv) minimum effect size (if the treatment group is favored, p = .99; if 

the comparison group is favored, p = .11). Results are generally robust to each of the 

assumptions, suggesting that our results are unlikely to be sensitive to the missing effect size 

information.

Exploring Variation in Gender Differences in ECE Program Impacts

This pattern of program impacts favoring boys in the school outcomes clearly differs from 

those reported by Anderson (2008), despite the fact that our analysis included the three 

programs he analyzed. To better understand this discrepancy, we limited our analysis to only 

the programs included in his analysis and replicated his findings. In Anderson's three 

programs (Abecedarian, Early Training Project, and Perry Preschool), we find that girls 

benefit more from ECE programs than boys on other school outcomes (.45 SD for girls and 

just .05 SD for boys). When limiting to those three programs, Anderson's findings were also 
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replicated for adult outcomes. Although the gender difference is not significant, the 

magnitude and direction of point estimates point to girls having a slight advantage over boys 

(a difference of .06 SD) for these outcomes. We found that this pattern was evident both for 

measures related to adults' health and behavior as well as measures related to economic 

outcomes (results not shown). A strong conclusion is that the pattern of findings for the 

studies included in Anderson's study do not hold in other studies. This argues for more 

careful attention to what program-level factors may lead to differing gender impacts.

To explore the variation in findings, we included descriptive characteristics about the ECE 

programs as predictors in a series of regressions. All the variables reported in Table 4 were 

used as covariates. The descriptors were also interacted with gender to test whether the 

characteristic is associated with differential effects by gender. The results of the bivariate 

regressions for the cognitive/achievement, other school outcomes, and child behavior/mental 

health domains are presented in Table 8.

In addition, we also tested for interaction effects using the following variables: whether a 

program operated at multiple sites, whether a program targeted its services toward low-

income families, whether the control group received at least some additional services, and 

whether teachers received training particular to the intervention. The main variable and 

interaction effects were not significant and are not reported in tables for the sake of brevity.

Adult outcomes are not included because the only three programs contributing effect sizes 

are the three programs examined by Anderson. They share the same characteristics, and as 

such variation in impacts by program characteristics cannot be identified.

Only two program characteristics interacted with gender to predict program effect sizes in 

the cognitive and achievement domain. As would be expected, program impacts are smaller 

if the assessments are administered more than 12 months after the program ended. However, 

program impacts for boys' achievement and cognition decline less over time than those for 

girls, suggesting that although there is a slightly lower ECE program impact at program 

completion for boys compared with girls (.05 SD difference), there is slightly less fadeout in 

program effects for boys over time (.08 SD difference) than girls. Additionally, boys 

benefited more from programs that provided a standardized curriculum.

The most interesting interaction results come from the other school outcomes domain. 

Although only the nine studies contribute effect sizes, potentially reducing our ability to 

detect meaningful interactions, many of the interaction term coefficients are both large and 

significant. The pattern of effects for our three proxies of program quality (researcher 

designed program, use of a standardized curriculum, and satisfactory teacher:child ratio) are 

similar. In fact, they are identical for the program characteristics of being researcher 

designed and having a satisfactory teacher:child ratio, as these features are perfectly aligned 

in programs that assessed other school outcomes (the correlation between standardized 

curriculum and either researcher-designed program or satisfactory teacher: child ratio is .35).

Table 8 illustrates the pattern of effects for the researcher-designed (or satisfactory 

teacher:child ratio) by gender interaction terms. Each proxy for program quality had a 

sizable, significant and positive association with other school outcomes (ranging from .50 
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to .55,) indicating that these characteristics are associated with larger positive effect sizes for 

at least some important outcomes (even in the absence of positive main effects on 

achievement and cognition). In each case, boys in programs with these features had smaller 

ECE program impacts than girls in these programs, and less than boys in programs without 

these features. Conversely, when programs did not have these features that proxy for high 

quality programs, boys experienced larger program impacts than girls in terms of other 

school outcomes. Figure 2 shows an example of the interaction effects for one of the 

program quality characteristics—whether the intervention was designed by the researcher. 

Girls in researcher-designed programs experience a larger impact than boys in these 

programs, but boys show a larger impact than girls in programs that were not researcher 

designed.

In programs where it was specified that improving behavior was a goal or if the program was 

conducted after 1976, boys had better other school outcomes than they did in programs in 

which this was not a goal or studies were conducted earlier, and better outcomes than girls in 

these programs. We also estimated a model in which the year the study began was measured 

as a continuous measure, and this model confirmed that studies conducted more recently 

produced larger gender differentials favoring boys on other school outcomes (results not 

shown). Finally, program impacts on other school outcomes favored girls for effect sizes that 

were administered more than 12 months after program completion.

There were far fewer interaction effects of program characteristics with gender for behavior 

impacts. Even having an explicit goal of improving children's behavior did not significantly 

predict whether children behavior and mental health improved in these data. None of the 

interactions for child behavior were statistically significant, and in most cases the 

coefficients were also quite small. Finally, with only three programs contributing outcomes 

to the adult outcome domain, we did not think an exploration of moderation by program 

characteristics was warranted, and in several instances there were insufficient numbers of 

programs or effect sizes to estimate such associations.

This bivariate look at how program characteristics affect gender differentials offers some 

insight into how program characteristics may affect gender differences in program impacts; 

however, as is evident from Table 2, these characteristics are often confounded. For this 

reason, we include all of the variables and interaction terms from Table 8 into one 

multivariate regression (Table 9). With only a small number of programs contributing effect 

sizes (21 for achievement and cognitive outcomes, and nine for other school outcomes), this 

endeavor is limited by low statistical power; we therefore approach it as an exploratory 

effort. In the case of achievement and cognitive outcomes, results suggest two main effects 

(researcher-designed studies produce larger effect sizes and effect sizes derived from 

measures administered twelve months or more after the end of the program produce are 

smaller), but none of the interaction terms are significant. This suggests that program 

features do not uniquely interact with gender to predict program impacts on achievement 

and cognitive outcomes.

In the case of other school outcomes, we could not include both researcher-designed 

program and satisfactory teacher:child ratio because of their perfect correlation, so we 
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omitted satisfactory teacher:child ratio from the regressions (but recognize that researcher-

designed study represents both of these characteristics). Three of the interaction terms are 

large and statistically significant – standardized curriculum, after 1976, and whether the 

outcome was measured more than 12 months post-program. However, only the interaction 

between standardized curriculum and male is in the same direction as found in the bivariate 

models. These results suggest that girls fare better than boys in terms of impacts on other 

school outcomes when a standardized curriculum is part of the ECE program. Although in 

bivariate models, program impacts favored boys in programs with goals to improve behavior 

and favored girls in programs with random assignment, we do not find a statistically 

significant relationship in the multivariate models.

Discussion

This meta-analysis of early childhood education programs is the first to examine whether 

boys and girls benefit differentially from ECE across multiple developmental domains. This 

question is important from both developmental science and gender equity perspectives. We 

find that more often than not, the effects of ECE programs are similar for boys and girls. For 

cognitive and achievement outcomes, both genders benefit by approximately two-tenths of a 

standard deviation, on average, across these outcomes. Among the few studies that include 

behavior and mental health outcomes, ECE programs generally do not affect these outcomes 

for either boys or girls. However, despite similar program impacts on achievement and 

cognitive skills, during middle childhood boys experience larger program impacts on other 

important aspects of school success such as grade retention and special education placement, 

which have important cost implications. Only three programs followed children long enough 

to collect adult outcomes, and we found no statistically significant gender differentials for 

these outcomes, although the point estimates are substantively large and favor girls.

The gender differences in ECE program impacts on cognitive and achievement outcomes are 

substantively small (.03 SD), suggesting that girls' early advantage in language and behavior 

skills as well as closeness with their classroom teachers do not make them substantially 

more able to learn from the group-based and child-initiated learning activities that are 

common in preschool settings. Although we lack specific information on the pre-treatment 

skill levels of children in these particular studies, it is uncertain whether the pattern we 

observe occurs because ECE programs included in our data generally do not have larger 

effects on the more highly skilled or better behaved children or whether the gender 

differences in either pre-treatment skills and behavior or quality of their relationships with 

teachers in these particular programs differ from those in the general population. As 

explained in our introduction, it is also conceptually important to consider how ECE settings 

differ from the comparison group settings in homes and informal care. Another explanation 

for the small differences is that although girls may be more engaged than boys in a particular 

ECE setting, they may also be more engaged in enriching interactions in other care 

environments, the counterfactual conditions in these evaluations. Future research should 

focus on better understanding ECE treatment heterogeneity, with respect to both skill levels 

and other sources of (dis)advantage (Bloom & Weiland, 2015; Duncan & Magnuson, 2013).
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Although we replicate Anderson's (2008) aggregate results that boys benefitted less than 

girls on other school and adult outcomes for the three ECE programs he examined 

(Abecedarian, Early Training Project, and Perry Preschool), we come to the exact opposite 

conclusion when considering a larger sample of ECE programs with rigorous evaluations 

conducted over the last several decades. This underscores the inherent difficulty of 

generalizing from a small number of high-quality early childhood programs to the broader 

field of ECE programs. We find that boys experienced larger program impacts on other 

school outcomes than girls, with the difference amounting to about one-third of a standard 

deviation for outcomes such as grade retention, special education placement, and high 

school graduation. This is somewhat surprising because this is the only domain of outcomes 

that shows differential program impacts favoring boys. In all other domains, if there is a 

gender differential, girls are favored. This suggests that obvious explanations for 

improvements in other school outcomes such as differential impacts on academic skill levels 

or reductions in problem behavior are not likely to be driving the sizable program impact on 

boys' other school outcomes.

Nevertheless, it is still possible that the program impacts on cognitive skills were more 

consequential for boys' other school outcomes, such as grade retention and special education 

placement, because boys on average have lower levels of academic and behavioral skills at 

school entry compared with girls. Special education placement and grade retention are 

efforts targeted toward students who fail to demonstrate (or gain) minimum academic skill, 

and boys are more likely to be placed in special education or retained because of their lower 

school performance and poorer levels of behavior (Winsler et al., 2012). To the extent that 

ECE programs are able to raise boys' skills above such a minimum threshold, boys may 

experience greater benefits than girls for these other school outcomes. It is worth noting, 

however, that this possible explanation is not produced by any sort of ceiling effect. Indeed, 

while boys in the control groups of the evaluations in this study typically had higher levels 

of grade retention and special education than girls, these outcomes were fairly common 

among girls (rates above 30% in three of the four programs that measured this outcome). It 

is also possible that similar improvements in skills are of greater consequence for boys 

because they are more likely to violate teachers' lower expectations for boys.

We also explored whether program characteristics moderate gender differentials in program 

impacts. Bivariate results suggest several possible explanations for why the studies 

Anderson examined might have resulted in a different pattern of gender impacts with respect 

to other school outcomes than other studies. First, the timing of the programs may explain 

this finding, as boys fared better on other school outcomes than girls in more recent 

programs (those which began after 1976). Additionally, girls appear to benefit more than 

boys from higher-quality programs (as measured by researcher-designed interventions, 

satisfactory teacher:child ratios, or the use of a standardized curriculum). Finally, these 

programs all had longer-term follow-ups; the bivariate results suggest that the benefits last 

longer for girls. It is again worth noting that Anderson's three programs all began before 

1976, were designed by researchers (and had satisfactory teacher:child ratios, used 

standardized curricula), and had long-term follow-ups. Given the small number of programs 

studied and the tendency of program features to co-occur, the multivariate models do not 

have much power to sort out unique effects. The one consistent finding with respect to 
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gender in both the bivariate and multivariate models is that girls benefit more in terms of 

other school outcomes from standardized curricula. This may be because their higher levels 

of skills and behavior as well as better classroom relationships enable them to better learn 

from the structured enriching environments that curricula provide (Buchman, DiPrete, & 

McDaniel, 2008). More work should be done to theoretically consider how program 

variation may interact with gender to shape children's experiences and learning.

Although our analysis is a systematic attempt to synthesize findings across a broad set of 

prior studies, it faces several important limitations. First, the studies that provide gender 

subgroup analyses and meet our other inclusion criteria are not representative of the broader 

range of ECE studies in our database. In particular, a larger percentage of the effect sizes 

that meet our inclusion criteria are from programs that began before 1975 and are more 

likely to have met our quality characteristics. Although the age of the programs in our 

analysis may limit our ability to generalize our findings to more recent cohorts of children 

and programs, it is important to recognize that Anderson's (2008) analysis also relied on 

older programs, and these programs are the only source of long-term outcome data.

Unfortunately, we do not know why some evaluations reported separate results by gender 

and others did not. It does not appear that publication bias is a serious concern due to the 

presence of other theoretically relevant subgroup contrasts in many programs (and the 

typical absence of racial or ethnic subgroups in studies without gender contrasts). It is worth 

noting, however, that if any programs did not report outcomes by gender due to 

nonsignificant differences, the “true” differential effects by gender would shift toward zero 

and girls would still not be favored on other school outcomes. That said, we think it is telling 

that two programs that were not included in our meta-analysis because the studies were 

published or widely circulated after 2007 yielded results that support our findings of ECE 

programs generally favoring boys in terms of other school outcomes (Deming, 2009; Ou & 

Reynolds, 2010). The findings for post-2007 studies that analyze gender with respect to 

program impacts on cognitive or achievement outcomes, however, is a bit more mixed, with 

some studies favoring boys (Deming 2009; Hill et al., 2012) and other favoring some 

subgroups of girls (Joo, 2010) or finding no gender differences (Vandell et al., 2010; 

Weiland & Yoshikawa, 2013).

We think it that it is unlikely that differences in the background characteristics of boys and 

girls explain program impact gender differences, because boys and girls were represented in 

roughly equal proportions and came from the same programs and communities. Yet, it is 

possible that parents' early childhood investments in their children differ by gender 

(Lundberg, 2005). A potential related issue might be differential ECE program attrition by 

gender, for example, if boys are more likely to leave (or be kicked out) of a program because 

of behavior problems or other reasons. If patterns of differential parental investment or 

program attrition differ by gender, it is possible that our findings reflect differences in the 

boys and girls experiencing these programs, rather than differences in the programs' effects. 

Unfortunately, it is not possible to directly assess whether this is a problem in our data.

A further limitation of the data is that there are relatively few outcomes across important 

domains except for cognitive and achievement skills. This limits our ability to detect 
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relatively small, but still meaningful, differential program effects in these other domains. As 

a result, an important next step for future research will be to conduct secondary gender 

impact analyses of existing more recent evaluations, and consider a wider set of outcomes. 

Finally, we know very little about the mechanisms behind the large positive program effects 

for boys in the other school outcomes domain; this is exacerbated by a lack of many long-

term behavior outcomes in our data and more generally, little prior research on how ECE 

interacts with teacher expectations by gender during middle childhood.

Although early education programs appear to neither strongly exacerbate nor reduce any 

early advantages for girls in cognitive and achievement outcomes, the effects on other 

important school outcomes appear to disproportionately accrue to boys. Given current high 

rates of participation in early education programs, young boys may already be reaping the 

rewards of early educational investments (Magnuson & Shager, 2010). Nevertheless, 

expanding early education may further improve young boys' educational outcomes, and thus 

possibly reduce gender gaps in educational outcomes.
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Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We are grateful to the following funders of the National Forum on Early Childhood Policy and Programs: the Birth 
to Five Policy Alliance, the Buffett Early Childhood Fund, Casey Family Programs, the McCormick Tribune 
Foundation, the Norlien Foundation, Harvard University, and an Anonymous Donor. We are also grateful to the 
Institute of Education Sciences, US Department of Education for supporting this research (#R305A110035), and to 
Abt Associates, Inc. and the National Institute for Early Education Research for making their data available to us.

References

Ackerman PL. 2006; Cognitive sex differences and mathematics and science achievement. American 
Psychologist. 61(7):722–723. DOI: 10.1037/0003-066X.61.7.722 [PubMed: 17032078] 

Anderson M. 2008; Multiple inference and gender differences in the effects of early intervention: A 
reevaluation of the Abecedarian, Perry Preschool, and Early Training projects. Journal of the 
American Statistical Association. 103(484):1481–1495. DOI: 10.1198/016214508000000841

Aud, S, Hussar, W, Planty, M, Snyder, T, Bianco, K, Fox, MA, Drake, L. The condition of education 
2010 Institute of Education Sciences. National Center for Education Statistics; Washington, DC: 
U.S. Department of Education; 2010. 

Barnett WS. 1995; Long-term effects of early childhood programs on cognitive and school outcomes. 
The Future of Children. 5(3):25–50. DOI: 10.2307/1602366

Bertrand M, Pan J. 2013; The trouble with boys: Social influences and the gender gap in disruptive 
behavior. American Economic Journal: Applied Economics. 5(1):32–64. DOI: 10.1257/app.5.1.32

Bloom, HS, Weiland, C. Quantifying variation in head start effects on young children's cognitive and 
socio-emotional skills using data from the National Head Start Impact Study. New York, NY: 
MDRC; 2015. 

Bornstein MH, Hahn CS, Haynes OM. 2004; Specific and general language performance across early 
childhood: Stability and gender considerations. First Language. 24(3):267–304. DOI: 
10.1177/0142723704045681

Borenstein, M, Hedges, L, Higgins, J, Rothstein, H. Comprehensive meta-analysis, version 2. 
Englewood, NJ: Biostat; 2005. 

Buchman C, DiPrete TA, McDaniel A. 2008; Gender inequalities in education. Annual Review of 
Sociology. 34:319–337. DOI: 10.1146/annurev.soc.34.040507.134719

Magnuson et al. Page 22

Early Child Res Q. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Burchinal MR, Peisner-Feinberg E, Bryant DM, Clifford R. 2000; Children's social and cognitive 
development and child-care quality: Testing for differential associations related to poverty, gender, 
or ethnicity. Applied Developmental Science. 4(3):149–165. DOI: 10.1207/
S1532480XADS0403_4

Burchinal, M, Magnuson, K, Powell, D, Hong, SS. Early Childcare and Education. Handbook of Child 
Psychology and Developmental Science. In: Bornstein, M, Leventhal, T, editors. Volume 4 
Ecological Settings and Processes. Wiley; Hoboken, NJ: 2015. 223–267. 

Busey K, Bandura A. 1999; Social cognitive theory of gender development and differentiation. 
Psychological Review. 106(4):676–713. DOI: 10.1037/0033-295X.106.4.676 [PubMed: 
10560326] 

Campbell FA, Pungello EP, Burchinal M, Kainz K, Pan Y, Wasik BH, Ramey CT. 2012; Adult 
outcomes as a function of an early childhood educational program: An Abecedarian Project 
follow-up. Developmental Psychology. 48(4):1033–1043. DOI: 10.1037/a0026644 [PubMed: 
22250997] 

Campbell FA, Ramey CT, Pungello E, Sparling J, Miller-Johnson S. 2002; Early childhood education: 
Young adult outcomes from the Abecedarian Project. Applied Developmental Science. 6(1):42–57. 
DOI: 10.1207/S1532480XADS0601_05

Camilli G, Vargas S, Ryan S, Barnett WS. 2010; Meta-analysis of the effects of early education 
interventions on cognitive and social development. The Teachers College Record. 112(3):579–620.

Card NA, Stucky BD, Sawalani GM, Little TD. 2008; Direct and indirect aggression in children and 
adolescents: A meta-analytic review of gender differences, intercorrelations, and relations to 
maladjustment. Child Development. 79:1185–1229. DOI: 10.1111/j.1467-8624.2008.01184.x 
[PubMed: 18826521] 

Chan A, Hrobjartsson A, Haahr M, Gotzsche P, Altman D. 2004; Empirical evidence for selective 
reporting of outcomes in randomized trials. Journal of the American Medical Association. 
291(20):2457–2465. DOI: 10.1001/jama.291.20.2457 [PubMed: 15161896] 

Christian K, Morrison F, Frazier J, Massetti G. 2000; Specificity in the nature and timing of cognitive 
growth in kindergarten and first grade. Journal of Cognition and Development. 1(4):429–448. 
DOI: 10.1207/S15327647JCD0104_04

Cooper, H, Hedges, LV. Research synthesis as a scientific process. In: Cooper, H, Hedges, LV, 
Valentine, J, editors. The handbook of research synthesis and meta-analysis. 2nd. New York, NY: 
Russell Sage Foundation; 2009. 3–17. 

Corrington, ME; Gormley, W; Phillips, D. Gender differences in the effects of the Tulsa Pre-K 
Program. Pesented at the Association for Public Policy Analysis and Management Annual 
Conference; Washington, DC. 2007. 

Cote SM, Doyle O, Petitclerc A, Timmins L. 2013; Child care in infancy and cognitive performance 
until middle childhood in the Millennium Cohort Study. Child Development. 84(4):1191–1208. 
DOI: 10.1111/cdev.12049 [PubMed: 23331073] 

Crockenberg SC. 2003; Rescuing the baby from the bathwater: How gender and temperament may 
influence how child care affects child development. Child Development. 74:1034–1038. DOI: 
10.1111/1467-8624.00585 [PubMed: 12938697] 

Currie J, Thomas D. 1999; Does Head Start help Hispanic children? Journal of Public Economics. 
74:235–262. DOI: 10.1016/S0047-2727(99)00027-4

Deming D. 2009; Early childhood intervention and life-cycle skill development: Evidence from Head 
Start. American Economic Journal: Applied Economics. 1(3):111–134. DOI: 10.1257/app.1.3.111

DiPrete TA, Jennings JL. 2012; Social and behavioral skills and the gender gap in early educational 
achievement. Social Science Research. 41(1):1–15. DOI: 10.1016/j.ssresearch.2011.09.001 
[PubMed: 23017693] 

Dowsett, CJ, Claessens, A, Duncan, GJ, Pagani, L, Sexton, H. School readiness and learning-related 
behaviors in elementary school. Chicago, IL: Working paper, University of Chicago; 2010. 

Duncan GJ, Magnuson K. 2013; Investing in Preschool Programs. Journal of Economic Perspectives. 
27(2):109–131. DOI: 10.1257/Jep.27.2.109 [PubMed: 25663745] 

Magnuson et al. Page 23

Early Child Res Q. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Duncan, GJ, Magnuson, KA. The nature and impact of early achievement skills, attention and behavior 
problems. In: Duncan, G, Murnane, R, editors. Social Inequality and Educational Disadvantage. 
New York, NY: Russell Sage Foundation; 2011. 

Duncan GJ, Sojourner AJ. 2013; Can intensive early childhood intervention programs eliminate 
income-based cognitive and achievement gaps? Journal of Human Resources. 48(4):945–968. 
DOI: 10.3368/jhr.48.4.945 [PubMed: 25620809] 

Durlak JA. 2009; How to select, calculate, and interpret effect sizes. Journal of Pediatric Psychology. 
34(9):917–928. DOI: 10.1093/jpepsy/jsp004 [PubMed: 19223279] 

Early DM, Iruka IU, Ritchie S, Barbarin OA, Winn DMC, Crawford GM, Pianta RC. 2010; How do 
pre-kindergarteners spend their time? Gender, ethnicity, and income as predictors of experiences in 
pre-kindergarten classrooms. Early Childhood Research Quarterly. 25(2):177–193. DOI: 10.1016/
j.ecresq.2009.10.003

Else-Quest NM, Hyde JS, Goldsmith HH, Van Hulle CA. 2006; Gender differences in temperament: A 
meta-analysis. Psychological Bulletin. 132(1):33–72. DOI: 10.1037/0033-2909.132.1.33 
[PubMed: 16435957] 

Eriksson M, Marschik PB, Tulviste T, Almgren M, Pérez Pereira M, Wehberg S, Gallego C. 2012; 
Differences between girls and boys in emerging language skills: Evidence from 10 language 
communities. British Journal of Developmental Psychology. 30(2):326–343. DOI: 10.1111/j.
2044-835X.2011.02042.x [PubMed: 22550951] 

Ewing AR, Taylor AR. 2009; The role of child gender and ethnicity in teacher–child relationship 
quality and children's behavioral adjustment in preschool. Early Childhood Research Quarterly. 
24(1):92–105. DOI: 10.1016/j.ecresq.2008.09.002

Garces E, Thomas D, Currie J. 2002; Longer-term effects of Head Start. The American Economic 
Review. 92(4):999–1012. DOI: 10.1257/00028280260344560

Goble P, Martin CL, Hanish LD, Fabes RA. 2012; Children's gender-typed activity choices across 
preschool social contexts. Sex Roles. 67:7–8. 435–451. DOI: 10.1007/s11199-012-0176-9

Heckman JJ. 2008; Schools, skills, and synapses. Economic Inquiry. 46(3):289–324. DOI: 10.1111/j.
1465-7295.2008.00163.x [PubMed: 20119503] 

Hedges, LV, Olkin, I. Statistical methods for meta-analysis. New York, NY: Academic Press; 1985. 

Hedges LV, Tipton E, Johnson MC. 2010; Robust variance estimation in meta-regression with 
dependent effect size estimates. Research Synthesis Methods. 1(1):39–65. DOI: 10.1002/jrsm.5 
[PubMed: 26056092] 

Hill, C, Gormley, W, Adelstein, S. Do the short-term effects of a strong preschool program persist?. 
Georgetown University: Center for Research on Children in the U S Working Paper; 2012. 
Unpublished manuscript

Hofferth SL, Sandberg JF. 2001; How American children spend their time. Journal of Marriage and 
Family. 63(2):295–308. DOI: 10.1111/j.1741-3737.2001.00295.x

Hopewell S, Loudon K, Clarke MJ, Oxman AD, Dickersin K. 2009; Publication bias in clinical trials 
due to statistical significance or direction of trial results. Cochrane Database of Systemic Reviews. 
1:1–23. DOI: 10.1002/14651858.MR000006.pub3

Hubbs-Tait L, McDonald Culp A, Huey A, Culp R, Starost H, Hare C. 2002; Relation of Head Start 
attendance to children's cognitive and social outcomes: Moderation by family risk. Early 
Childhood Research Quarterly. 17:539–558. DOI: 10.1016/S0885-2006(02)00189-8

Huston AC, Wright JC, Marquis J, Green SB. 1999; How young children spend their time: television 
and other activities. Developmental psychology. 35(4):912.doi: 10.1037/0012-1649.35.4.912 
[PubMed: 10442861] 

Huttenlocher J, Haight W, Bryk A, Seltzer M, Lyons T. 1991; Early vocabulary growth: Relation to 
language input and gender. Developmental Psychology. 27(2):236–248. DOI: 
10.1037/0012-1649.27.2.236

Hyde JS. 2005; The gender similarities hypothesis. American Psychologist. 60(6):581–592. DOI: 
10.1037/0003-066X.60.6.581 [PubMed: 16173891] 

Jacob, R, Creps, C, Boulay, B. Meta-analysis of research and evaluation studies in early childhood 
education. Cambridge, MA: Abt Associates, Inc; 2004. 

Magnuson et al. Page 24

Early Child Res Q. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Joo M. 2010; Long-term effects of Head Start on academic and school outcomes of children in 
persistent poverty: Girls vs. boys. Children and Youth Services Review. 32:807–814. DOI: 
10.1016/j.childyouth.2010.01.018

Kirp, DL. The sandbox investment: The preschool movement and kids-first politics. Cambridge, MA: 
Harvard University Press; 2009. 

Layzer, J, Goodson, B, Bernstein, L, Price, C. National evaluation of family support programs, volume 
A: The meta-analysis, final report. Cambridge, MA: Abt Associates, Inc; 2001. 

Lipsey, M, Wilson, D. Practical meta-analysis. Thousand Oaks, CA: Sage; 2001. 

Lundberg S. 2005; Sons, daughters, and parental behaviour. Oxford Review of Economic Policy. 21(3):
340–356. DOI: 10.1093/oxrep/gri020

Maccoby EE. 1990; Gender and relationships: A developmental account. American Psychologist. 
45(4):513–520. DOI: 10.1037/0003-066X.45.4.513 [PubMed: 2186679] 

Magnuson KA, Shager H. 2010; Early education: Progress and promise for low-income children. 
Children and Youth Services Review. 32:1186–1198. DOI: 10.1016/j.childyouth.2010.03.006

Matthews JS, Ponitz CC, Morrison FJ. 2009; Early gender differences in self-regulation and academic 
achievement. Journal of Educational Psychology. 101(3):689–704. DOI: 10.1037/a0014240

Ou S, Reynolds AJ. 2010; Mechanisms of effects of an early intervention program on educational 
attainment: A gender subgroup analysis. Children and Youth Services Review. 32:1064–1076. 
DOI: 10.1016/j.childyouth.2009.10.020 [PubMed: 20625475] 

NICHD Early Child Care Research Network. 2002; Child-care structure→ process→ outcome: Direct 
and indirect effects of child-care quality on young children's development. Psychological Science. 
13(3):199–206. DOI: 10.1111/1467-9280.00438 [PubMed: 12009038] 

Rose AJ, Rudolph KD. 2006; A review of sex differences in peer relationship processes: Potential 
trade-offs for the emotional and behavioral development of girls and boys. Psychological Bulletin. 
132(1):98–131. DOI: 10.1037/0033-2909.132.1.98 [PubMed: 16435959] 

Schweinhart, LJ, Montie, J, Xiang, Z, Barnett, WS, Belfield, CR, Nores, M. Lifetime effects: The 
High/Scope Perry Preschool study through age 40. Ypsilanti, MI: High/Scope Press; 2005. 

Spelke ES. 2005; Sex differences in intrinsic aptitude for mathematics and science? A critical review. 
American Psychologist. 60(9):950–958. DOI: 10.1037/0003-066X.60.9.950 [PubMed: 16366817] 

Stevens JR, Taylor AM. 2009; Hierarchical dependence in meta-analysis. Journal of Educational and 
Behavioral Statistics. 34(1):46–73. DOI: 10.3102/1076998607309080

Vandell DL, Belsky J, Burchinal M, Steinberg L, Vandergrift N. 2010; Do the effects of early child 
care extend to age 15 years? Results from the NICHD study of early child care and youth 
development. Child Development. 81(3):737–756. DOI: 10.1111/j.1467-8624.2010.01431.x 
[PubMed: 20573102] 

Weiland C, Yoshikawa H. 2013; Impacts of a prekindergarten program on children's mathematics, 
language, literacy, executive function, and emotional skills. Child Development. 84(6):2112–2130. 
DOI: 10.1111/cdev.12099 [PubMed: 23534487] 

Winsler A, Hutchinson LA, De Feyter J, Manfra L, Hartman SC, Bleiker C, Levitt J. 2012; Child, 
family, and childcare predictors of delayed school entry and kindergarten retention among 
linguistically- and ethnically-Diverse children. Developmental Psychology. 48(5):1299–1314. 
DOI: 10.1037/a0026985 [PubMed: 22288368] 

Zahn-Waxler C, Shirtcliff EA, Marceau K. 2008; Disorders of childhood and adolescence: Gender and 
psychopathology. Annual Review of Clinical Psychology. 4:275–303. DOI: 10.1146/
annurev.clinpsy.3.022806.091358

Zaslow, MS, Hayes, CD. Sex differences in children's responses to psychosocial stress: Toward a 
cross-context analysis. In: Lamb, M, Rogoff, B, editors. Advances in developmental psychology. 
Vol. 4. Hillsdale, NJ: Erlbaum; 1986. 289–337. 

Magnuson et al. Page 25

Early Child Res Q. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

• Evidence from prior studies of which gender benefits the most from early 

education programs has been mixed.

• We conducted a meta-analysis of rigorous early education evaluations.

• We examined differential impacts by gender across multiple outcome 

domains.

• Early education effects on cognitive, achievement and behavior outcomes are 

similar for boys and girls

• Boys benefit more from early education than girls in other school outcomes 

such as special education and grade retention.
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Figure 1. Summary of Results by Domain and Gender
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Figure 2. Interaction Estimates by Program Characteristics for Other School Outcomes
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Table 1
Key Meta-Analysis Terms and Sample Sizes

Term Description Number in 
database

Report Written evaluation of early childhood education (e.g., a journal article, government report, book chapter) 
containing separate effect sizes by gender and meeting inclusion criteria

36

Program Collection of comparisons in which groups are assigned to distinct treatment and control groups 23

Contrast Within-program comparison between one group of children who received center-based ECE and another group 
of children who received no equivalent ECE services, there are at least two contrasts for each program in our 
analysis (boys, girls), and some instances several more when results are presented separately by other 
characteristics such as location or age.

72

Effect Size Measure of the difference in cognitive outcomes between the children who experienced center-based ECE and 
those who received different or no equivalent services, expressed in standard deviation units

808
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Table 2
Summary Statistics of the Meta-Analytic Dataset by Effect Size

Characteristic Value Programs Not Used Programs Used

Starting year of program 1960-1975 51.1% 85.6%

1976-2007 41.4% 13.9%

Number of sites One 5.7% 39.6%

Two or more 72.3% 45.0%

Urbanicity Urban or suburban 33.3% 51.7%

Rural 2.0% 37.6%

Missing or mix 64.7% 10.6%

Method of assignment Random 9.7% 36.1%

Quasi-experimental 72.9% 55.4%

Other 17.4% 8.4%

Goal: improve child behavior Yes 79.7% 48.5%

No/missing 20.3% 51.5%

Parental education Yes 54.9% 72.5%

component No/missing 45.1% 27.5%

Researcher-designed intervention

Yes 14.1% 67.8%

No 85.9% 32.2%

Yes 28.7% 66.1%

Satisfactory teacher:child ratio No/missing 71.3% 33.9%

Length of treatment 0-12 months 84.4% 36.1%

12-24 months 3.1% 34.9%

24+ months 6.9% 19.6%

Other services received None 42.1% 75.7%

by control group Some 52.1% 24.3%

Missing 5.7% 0.0%

Standardized curriculum Yes 47.7% 66.3%

No/missing 52.3% 33.7%

Outcome domain Cognitive skill 53.6% 46.0%

Achievement 22.8% 22.8%

Other school outcomes 8.8% 12.9%

Child behavior and mental health 5.4% 5.4%

Adult outcomes 9.4% 12.9%

Months elapsed since During treatment 9.7% 17.3%

end of treatment 0-12 months 62.3% 27.5%

12-24 months 6.1% 7.7%

24+ months 11.9% 38.1%

Number of programs 101 23

Number of effect sizes 3120 808
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Note. The percentages reported reflect the number of effect sizes that have the above characteristics. “Programs not used” meet all inclusion criteria 
except they did not include male vs. female contrasts, while “programs used” reflect only programs with contrasts that met all criteria. The two 
groups differ at p<.001 on each group of characteristics.
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Table 6
Summary of Meta-Analysis Results by Outcome Domain and Gender (Standard Errors in 
Parantheses)

Domain Female treatment effect Male-female difference

Overall .20** -.03**

(.05) (.01)

Number of effect sizes (number of programs) 676 (23)

Cognitive and achievement outcomes .23** -.03*

(.06) (.02)

Number of effect sizes (number of programs) 441 (21)

Cognitive outcomes .32** -.03*

(.09) (.02)

Number of effect sizes (number of programs) 328 (15)

Achievement outcomes .22** -.04*

(.07) (.02)

Number of effect sizes (number of programs) 113 (14)

Child behavior and mental health outcomes .07 -.08*

(.04) (.03)

Number of effect sizes (number of programs) 36 (7)

Other school outcomes -.04 .40**

(.06) (.05)

Number of effect sizes (number of programs) 98 (9)

Other school outcomes: Special ed/retention only -.04 .56**

(.13) (.18)

Number of effect sizes (number of programs) 20 (4)

Other school outcomes: Anderson's studies .45* -.40**

(.07) (.10)

Number of effect sizes (number of programs) 66 (3)

Adult outcomes .18 -.06

(.11) (.06)

Number of effect sizes (number of programs) 101 (3)

Notes:

*
p < .05

**
p < .01.

Standard errors are provided in parentheses below the coefficients. “Male” is a dummy variable equal to 1 for all-boys contrasts and 0 for all-girls 
contrasts. The female treatment effect refers to the effect size for girls. In this table, effect sizes with missing data are excluded from the analyses. 
Positive coefficients represent desirable outcomes, such as lower rates of special education referral or grade retention. Each row of the table 
represents a separate regression using effect sizes from the given domain.
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