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Abstract Body 
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Background and Motivation:  
 

It has become typical for children to attend some type of early childhood education 
(ECE) before entering kindergarten. This reflects both a greater attention to learning in the early 
years, as well as mothers’ increased participation in the formal labor market (Magnuson, Meyers, 
& Waldfogel, 2007). For decades, scholars, policy-makers, and advocates have touted the 
potential of ECE to remediate disadvantaged children’s low levels of achievement at school 
entry, and have more recently made the argument that these programs may also be beneficial for 
more affluent children. Although there has been a proliferation of evaluations of early education 
programs, the argument that these programs have lasting effects, particularly for economically 
disadvantaged children, has been largely based on a few early, small, high quality experimental 
studies. Most prominent among these studies has been the evaluation of the Perry Preschool 
Program, which found that a year or two of high quality early education boosted children’s early 
IQ and achievement skills, as well as their later school attainment and earnings.   

A recent reanalysis of Perry Preschool and two other prominent experimental ECE 
studies (Abecedarian and the Early Training Project) by Anderson (2008) comes to a provocative 
conclusion, finding that female participants gained substantially from the programs, but “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).  He found that although males in 
Abecedarian and Perry Preschool had early gains in IQ measures, these effects were neither 
found in later years nor in other outcomes, such as special education placement or grade 
retention. The Early Training Project demonstrated no significant benefits for boys’ IQ even at 
program completion, although positive effects were found for girls.  

Anderson’s work raises the question of whether the presumed benefits of public and 
private investments in ECE are as broad as previously assumed.  Is the finding that boys do not 
demonstrate as large or as long-lasting educational gains from early childhood programs endemic 
to all early childhood education programs? Or is something particular to the set of studies 
Anderson analyzed? Although boys are thought to be more sensitive to environmental contexts 
and to be less developmentally advanced than girls, at least in early childhood (Crockenberg, 
2003; Zaslow & Haynes, 1986), the implications of the theoretical literature on the effects of 
early education by gender is unclear. If early education programs are designed to be 
compensatory; i.e., boosting the skills of low-performing students, then boys should benefit more 
than girls.  If, however, early education programs foster a “skills beget skills” learning process, 
then girls, who are more likely to have stronger basic skills, should benefit more than boys.   

Identifying whether differential gender impacts exist more broadly in early education 
seems particularly important given recent achievement data suggesting that girls consistently 
outperform boys on both the NAEP reading and math tests, and also have higher levels of 
attainment than boys (Aud, et al., 2010).  Is the capacity of girls to benefit more from ECE 
programming one reason why?  

Using data on a larger and more representative set of ECE evaluations, and rigorous 
meta-analytic methods, this paper will investigate whether ECE programs have differential 
effects on boys and girls in three domains representing cognitive skills, academic achievement, 
and other school-related outcomes. 
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Research Question: 
 

Does the impact of ECE programs on the cognitive, achievement, and other school-
related outcomes of students differ by gender? We will further consider whether any such effects 
differ by the domain of outcome (cognitive, achievement, or other school outcomes such as 
grade retention and special education placement), and the timing of the outcome measurement (at 
program completion or a later follow-up).    
 
Research Design: 
 Meta-analysis.  To understand whether the effects of ECE programs differ by gender, we 
will conduct 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 studies, 
estimates are transformed into a common metric called an “effect size,” expressed as a fraction 
of a standard deviation.  Outcomes from individual studies can then be used to estimate the 
average effect size across studies.  Additionally, meta-analysis can be used to test whether 
average effect size differs by characteristics of the studies (e.g. 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.   

Literature Search.  The ECE studies analyzed in this paper compose a sub-set of studies 
from a large meta-analytic database being compiled by The National Forum on Early Childhood 
Program Evaluation.  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 original Abt database contained 107 ECE programs evaluated between 1960 and 
2003, but this database did not include all potential ECE evaluations for three- to five-year olds. 
We used a number of search strategies to identify as many published and unpublished program 
evaluations conducted between 1960 and 2007 that met our programmatic and methodological 
criteria for inclusion. First, we conducted keyword searches in the ERIC, PsychINFO, and 
Dissertation Abstracts databases.  Next, the research team tracked down additional reports 
mentioned in collected studies.  Our research team then searched additional specialized 
databases, government databases, ECE policy group websites, and conference programs as well 
as contacting researchers in the field.  Over 200 new ECE evaluations were identified, in 
addition to the approximately 73 originally coded by Abt that met our general screening criteria.  

Data Evaluation.  The next step in the meta-analysis process is to determine whether 
identified studies meet our established inclusion criteria: studies must have i) a comparison 
group (either an observed control or alternative treatment group); and ii) at least ten participants 
in each condition, with attrition of less than 50 percent.2 Evaluations may be experimental or 
quasi-experimental, using one of the following designs: regression discontinuity, fixed effects 
(individual or family), difference in difference, instrumental variables, propensity score 
matching, or interrupted time series.  Quasi-experimental evaluations not using one of the former 
analytic strategies are also screened in if they include a comparison group plus pre-and post-test 

                                                
2 Because some of our inclusion criteria differed from Abt’s original criteria, we re-screened all of the studies 
included in the original database as well as the new ones identified by the Forum research team. 
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information on the outcome of interest or demonstrate adequate comparability of groups on 
baseline characteristics (determined by a joint test).   

For this particular study, which is focused on comparing the effects of center-based ECE 
programs by gender, we impose some additional inclusion criteria. We include only studies that 
measure differences between center-based ECE participants and control groups that were 
assigned to receive no equivalent services.3 For example, studies that compared the effects of 
Head Start to another type of early education program or examined a curricular add-on in pre-
kindergarten are excluded.  We then exclude all studies (and outcomes within studies) that did 
not provide analyses of programs’ results separately by gender. In addition, we include only 
studies that provide at least one measure of children’s cognitive, achievement, or other school-
related outcomes. (See Appendix A2 for a list of all articles that met our inclusion criteria.)  

Coding Studies.  For reports that met our inclusion criteria, the research team developed a 
protocol to codify information about study design, program and sample characteristics, as well as 
statistical information needed to compute effect sizes.  This protocol serves as the template for 
the database and delineates all the information about an evaluation that we want to describe and 
analyze.  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 also passed a reliability 
test. Questions about coding were resolved in weekly research team conference calls. 

Database. 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 another sample of children drawn from the same sample pool who received no 
equivalent services. One ECE report included evaluations of four programs, and these are 
considered separate programs in our data. 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.  Programs included in our 
study have at least two contrasts—one for boys and one for girls--nested within one program.   
 The data for this study include 20 ECE programs and 68 contrasts, 34 each for boys and 
girls.  In turn, within each contrast there are multiple individual “effect sizes” (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 
68 contrasts in the database provide a total of 582 effect sizes.4  The average posttest sample size 
for the treatment and control groups is 65 and 53 children, respectively. (See Table 1: Key Meta-
Analysis Terms and Sample Sizes.) 

Effect size computation.  Outcome information was reported using a number of different 
statistics, which were converted to effect sizes (Hedges’ g) with the commercially available 
software package Comprehensive Meta-Analysis (Borenstein, Hedges, Higgins, & Rothstein, 

                                                
3 However, studies are not excluded if children assigned to a no alternative treatment control group sought services 
of their own volition. 
4 In several studies, outcomes were mentioned in the text, but not enough information was provided to calculate 
effect sizes; for example, references were made to non-significant findings, but no numbers were reported.  There 
are 142 effect sizes within ten programs with at least some missing information; the non-missing sample consists of 
440 effect sizes within 17 programs. Excluding such effect sizes could lead to upward bias of treatment effects; 
therefore, we coded all available information for such measures, but coded actual effect sizes as missing.  We will 
test the sensitivity of our findings by assigning missing effect sizes a range of plausible values.  
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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.   
58 of the 68 contrasts provided more than one effect size to the analysis. 

Measures. The dependent variables in these analyses are the effect sizes measuring the 
impact of ECE on children’s cognitive skills, achievement, and other school-related outcomes.  
The cognitive outcomes include measures of IQ, vocabulary, theory of mind, attention, task 
persistence, and syllabic segmentation, such as rhyming. Achievement outcomes include 
measures of reading, math, letter recognition, and numeracy skills.  School-related outcomes 
encompass attendance, grades received, retention, special education, educational aspirations, and 
attainment. Currently coded effect sizes range from -1.04 to 1.59, with an average weighted 
effect size of .19.   

Due to the balanced nature of the dataset (boys and girls experienced the same programs 
and were given the same tests) and the way in which we conduct our analysis (described in more 
detail below), there is little need to control for differences in program characteristics in the 
statistical analysis. However, for descriptive purposes, characteristics of the ECE programs are 
presented in Table 2. (See Table 2: Summary Statistics of the Meta-Analytic Dataset.) 
 Statistical analysis. Our key research question is whether the effect of ECE programs on 
the cognitive, achievement, and school-related outcomes of children differs by gender. To test 
this hypothesis requires a multivariate, multi-level approach to modeling these associations.  The 
level-1 effect size model is:  
 

(1) ESij = β0i + β1ix1ij + β2ix2ij + eij 
 
In this equation, each effect size (ESij), for program i and effect size j, is modeled as a function 
of the intercept (β0i), which represents the average effect size among all programs, the key 
parameter of interest--a dummy variable for whether the effect size is for all boys or all girls 
(β1ix1ij), a small number of covariates measuring features of the effect sizes such as domain of 
the outcome and timing of the outcome (β2ix2ij), and a within-program error term (eij).  The level-
2 equation (program level) models the intercept as a function of the grand mean effect size for 
the program (β0) and a between-program random error term (ui): 
 

(2) β0i =  β0 + ui 
 
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 
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 weight of each effect size 
multiplied by the inverse of the number of effect sizes within a program (Lipsey & Wilson, 
2001). 
 Supplementary models will be estimated to consider how this main effect of gender may 
differ by the domain of the outcome and the timing of the outcome assessment. We will estimate 
separate models for each outcome domain, and also estimate interaction terms (gender by 
outcome domain) to test differences. Likewise, we will estimate separate models as well as 
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include interaction terms to test for effect sizes measured at or shortly after program completion 
and those measured at later points.    

Additional Data. Thus far, the screening process, based on the above criteria, has resulted 
in the inclusion of 17 ECE publications or reports representing 20 different interventions. There 
are still approximately 30-40 publications to be coded; if the current rate of finding programs 
which meet the inclusion criteria continues, we expect a few additional programs to be added to 
the database. All ECE coding in the database is expected to be complete by the end of 2010.  

Data Limitations. At this point in time, there are two major limitations with the data. The 
majority of the current effect sizes are from programs that began before 1972, although any 
additional effect sizes that will be added to the dataset will likely be from more recent studies. 
While this may limit our ability to generalize our findings to more recent cohorts of children and 
programs, it is important to recognize that Anderson’s analysis also relied on older studies, and 
these studies are the only source of long-term outcome data. Second, most of the effect sizes are 
from the cognitive domain, rather than the achievement or school-related outcomes domains. 
Although we will consider each domain separately, there will be less power to detect effects 
separately by domain. 
 
Findings / Results:  
Description of the main findings with specific details. 
 

In a preliminary analysis, we tested for differential program effects by gender with the 
outcomes of the three domains combined (with no other effect size or program level covariates). 
Our results suggest that the difference between boys and girls on this broad academic outcome is 
small and non-significant (effect size of .010 favoring girls, p-value=.611).  This suggests that 
center-based ECE programs have similar overall effects on boys and girls; however, it may be 
the case that gender differences may exist by domain and the timing of the outcome. Thus, we 
will we also investigate whether gender differences emerge in particular outcome domains or by 
the timing of the outcome measures. 
 
Conclusions:  

Our preliminary findings of achievement, cognitive, and other school-related outcomes 
measured in evaluations of early childhood programs suggest that the broad achievement and 
school outcomes of boys and girls are quite similar, and that both genders benefit by 
approximately two-tenths of a standard deviation on the average outcome. Indeed, the difference 
is not only statistically insignificant, but also substantively minimal. This conclusion differs from 
Anderson’s broad conclusions about boys experiencing minimal gains from ECE programs. 
Indeed, our data suggest that boys gain as much from ECE as girls, at least on the range of 
outcomes available in our data. It will be important to determine whether this pattern of findings 
holds up across each outcome domain and regardless of the timing of the outcome measures.  

If these findings are robust to our future alternative specifications, it suggests that early 
education programs neither exacerbate nor remediate any early gender advantages in cognitive 
and other achievement outcomes. Thus, if reducing gender disparities is a worthy educational 
goal, other policies and practices will need to be considered.  
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Appendices 

Not included in page count. 
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Appendix B. Tables and Figures 
Not included in page count. 
 

Table 1: Key Meta-Analysis Terms and Sample Sizes 
Term Description N in 

current 
database* 

Report Written evaluation of early childhood education by gender 
(e.g., a journal article, government report, book chapter) 
containing effect sizes and meeting inclusion criteria 

27 

Program Collection of comparisons in which groups are assigned to 
distinct treatment models and control groups 

20 

Contrast Comparison between one group of children who received 
center-based ECE and another group of children who 
received no equivalent services 

68 

Effect Size Measure of the difference in cognitive outcomes between the 
children who experienced center-based ECE and those who 
received no equivalent services, expressed in standard 
deviation units (Hedges’ g) 

582 

*Note: We estimate that our database currently contains approximately 85 percent of the 
studies that will be in the final analysis. 
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Table 2: Summary Statistics of the Dataset (N=582 effect 
sizes)5 
Starting year of program Missing: 4 
  1960-1972: 530 
  1973-2007: 48 
Number of sites Missing: 82 
  One: 276 
  Two or more: 224 
Urbanicity Missing or mix: 62 
  Urban or suburban: 252 
  Rural: 268 
Method of assignment Random: 114 
  Quasi-experimental: 404 
  Post-hoc design change: 64 
Length of treatment Missing: 76 
  <12 months: 242 
  13-24 months: 160 
  25+ months: 104 
Other services received None: 412 
by control group? Some: 170 
Outcome domain Cognitive skill: 346 
  Achievement: 152 
  Other school outcomes: 84 
Months elapsed since Missing: 76 
end of treatment During treatment: 120 
  0-12 months: 200 
  13-24 months: 67 
  25+ months: 119 

 
 

                                                
5 142 of the 582 effect sizes have at least some missing data (i.e. the direction of the effect may be known, but not 
the significance). 




