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ABSTRACT 
 

Participation in preschool is one of the strongest predictors of future school success that 

policy makers can directly influence. Previous studies have examined preschool state-level 

regulations as a package, finding mixed relationships between quality and participation. When 

examined individually, teacher and classroom regulations have been found to be positively 

associated with preschool participation. This study estimates a fixed effect model to study the 

relationship between state-level comprehensive curriculum regulations and preschool 

participation, controlling for family characteristics, economic factors, regional variation, and 

other state regulations. I find evidence of a small, positive, and statistically significant 

relationship between state-level comprehensive curriculum regulations and preschool 

participation in states with low levels of state preschool program access and low levels of 

poverty. 
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INTRODUCTION 

Participation in preschool is one of the strongest predictors of school success that policy 

makers can directly affect; other significant factors, such as parental income and education, 

neighborhood characteristics, and child personality tend to be more immutable (Linder, 2013). 

Several studies have found that students who participate in high-quality preschool tend to have 

better early literacy, language, and math skills (Barnett, Howes, & Jung, 2009; Gormley et al., 

2005; Hustedt et al., 2009; Xiang & Schweinhart, 2002). Well designed, randomized studies 

have shown that even when a student starts significantly below grade level upon entering 

preschool, quality preschool programs can bring her up to grade level by the end of the year 

(Center for Child Development, 2007). These cognitive gains have been shown to last for a few 

years (Frede et al., 2009) and can last to the end of students’ time in elementary school (Peisner-

Feinberg et al., 2001).  

In addition, students who participate in preschool significantly outscore their non-preschool-

attending peers in terms of social skills, including the ability to concentrate on work and take 

responsibility for their actions (Reynolds, 1995). The combination of these social and cognitive 

benefits leads to a significant reduction in the likelihood of being held back in kindergarten 

(Center for Child Development, 2007; Frede at al., 2009) or in any grade through 8th grade 

(Xiang, Zongping, and Schweinhart, 2002; Malofeeva, Daniel-Echols, & Xiang, 2007). 

State-level comprehensive curriculum regulations represent a key policy tool for affecting 

preschool outcomes. However, while the link between comprehensive curriculum regulations 

and child outcomes is strong (Center for Child Development, 2007), the relationship between 

comprehensive curriculum regulations and preschool participation is unclear. Stricter curriculum 

regulations could increase or reduce participation. In this paper, I use state-level data to explore 
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the relationship between state-level comprehensive curriculum regulations for preschools and 

preschool participation. 

 

BACKGROUND 

State regulation of, and interest in, early childhood settings has grown over time, as evidence 

has increasingly shown the importance of preschool for later academic and labor-market success. 

One study of the California universal preschool program estimated that, for every dollar invested 

in preschool education, the state would realize $2.62 in future societal benefits (Karoly and 

Bigelow, 2005). To understand how states might influence early childhood education, we must 

first clarify what we mean by preschool participation, curriculum and standards, and quality 

measures, and then consider the role that the government can play in this context. 

Preschool Participation 

Though frequently used interchangeably, the terms “preschool” and “daycare” refer to 

specific, distinct childcare settings. Indeed, preschool is childcare, but its focus on learning and 

education sets it apart from other childcare settings. This analysis examines preschools, defined 

as center-based programs that focus on early childhood education, typically serving 3-, 4-, and 5- 

year-old children. Historically, the vast majority of 3- and 4-year-olds (over 80% in 1965) were 

cared for by their parents. However, by 2008, that trend had completely reversed, with 80 

percent of 3- and 4-year-olds being cared for by a non-parent (Barnett et al., 2010).  

This study uses preschool participation as its primary dependent variable because it is a 

measure not only of program usage, but also of program availability and eligibility (Warlick, 

1978). My principle independent variable of interest is comprehensive state curriculum 

regulations for preschools. This paper looks at participation in any preschool, not just state or 
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federally run preschool programs, as state regulations apply to all licensed preschool programs. 

This includes the growing segment of private preschools. 

Preschool Curricula and Standards 

The What Works Clearinghouse defines a preschool curriculum as specific activities, 

supplies, or direction for working with children that is named, systematic, and able to be 

replicated by others (What Works Clearinghouse, 2014). Some examples of preschool curricula 

are:   

• A named curriculum that develops children’s cognitive, social, and emotional 
skills through specified daily activities; 

• A supplementary curriculum focused on developing a subset of specific skills, 
such as phonological awareness and letter recognition, with a guidebook and 
materials provided, created to be delivered by a teacher in the classroom; and 

• A set of practices that teachers use in the classroom, often called ‘open 
frameworks,’ where teachers are encouraged to adapt the set of practices to 
their specific students (WWC, 2014, p.4). 

 

The National Institute for Early Education Research (NIEER), a leader in preschool and early 

childhood research, endorses “comprehensive early learning standards” (Barnett, Squires & 

Clarke Brown, 2013, p.23) as defined by the National Education Goals Panel. These 

comprehensive standards include four specific areas of children’s development: cognitive, socio-

emotional, language, and physical (Barnett, Squires & Clarke Brown, 2013). The NIEER 

reviews each state’s preschool curriculum regulations yearly to determine if the regulations 

adequately address the needs of preschool students for the proper development in each of the 

four areas. From 2002 to 2013, there was substantial variation in curriculum regulation across 

states: 31 states added comprehensive curriculum regulations during the period.   

Measures of Preschool Quality 
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This study includes three categories of quality measures: measures of teachers, measures of 

curricula, and measures of classroom and center settings. The NIEER has created a ten-item 

quality standards checklist for its annual State of Preschool reports.1 As I will discuss in more 

detail later, my analysis uses this ten-item list to measure the overall quality of preschool 

programs and to control for other aspects of quality that are not curriculum-related. The list 

includes teacher training standards (teacher degree, teacher specialized training, assistant teacher 

degree, teacher in-service), classroom setting standards (maximum class size, staff-child ratio), a 

comprehensive curriculum standard, and additional services standards (screening/referral and 

supportive services, meals, and quality monitoring). Using relevant research, NIEER established 

minimum benchmarks for each standard, including the comprehensive curriculum regulations I 

use in this analysis (Barnett et al., 2013). 

The Role of Government 

The federal and state governments play distinct roles in regulating and funding preschool 

education, and these roles are wholly distinct from their roles in governing K-12 education. The 

rules governing preschool regulation and funding are not easily disentangled. At the federal 

level, nine agencies administer almost 70 programs pertinent to preschool aged children (GAO, 

2000). This crowd of federal agencies and programs seems especially remarkable considering 

that the majority of preschool regulations and funding come from the state-level. 

Head Start is a federally funded and regulated early childhood program created in 1965. It is 

one of the federal government’s longest running programs aimed at combating poverty in 

America (Jenkins, 2014)2. It targets 3- and 4-year olds who are financially disadvantaged or are 

                                                           
1 In addition to the NIEER rating list, the Quality Rating and Improvement System (QRIS) National Learning 
Network endorses the Early Childhood Environmental Rating Scale – Revised (ECERS-R) as a measure of 
preschool quality (Perlman, Zellman, & Le, 2004). 
2 Unless otherwise noted, all sources in this paragraph are Jenkins, 2014. 
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classified as having a disability. In 1994, Early Head Start was added to target similar children 

from birth to age 3. States can supplement their federal Head Start programs with additional 

overall funding or direct funding of additional seats. Some states document how many additional 

seats are available through State Head Start, while others only have estimates based on the 

amount of additional funding they provide.  

Some states have also chosen to create publically funded preschool programs, which has led 

to a fragmented picture of preschool education across the country. In some states – such as 

Oklahoma and California – preschool is provided universally, regardless of children’s household 

incomes. Participation in these states is as high as 80 percent. Other states offer targeted 

preschool programs for poor or otherwise disadvantaged students; for example, Maryland has 

expanded eligibility in its state program to include high-risk 3-year-old children (Barnett, 

Squires, and Clarke Brown, 2013). In addition, the private market for preschools is different in 

each state, varying according to the state and federal programs offered in a given state, and on 

general state characteristics. For example, greater demand for preschool incentivizes the growth 

of the private preschool market. 

As mentioned previously, not only do quality regulations vary between states, but they many 

also vary within states. Hustedt and Barnett (2011) note that some states apply quality 

regulations differently to public and private preschool providers. This difference is not captured 

when one looks just at state standards; we must also examine who is required to uphold those 

standards. In addition, economic theory suggests that regulations have spillover effects: where 

regulations are binding for public preschools, private preschools will also be affected (Chipty, 

1995).  
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LITERATURE REVIEW 

A number of policy levers can increase the quality of preschools and improve student 

outcomes. These include state regulations related to teacher credentialing and education, 

classroom environmental settings, and comprehensive curriculum standards. The literature on 

state regulation has focused mainly on the associations between student outcomes, teacher 

education and training, and classroom factors. As discussed earlier, well designed, randomized 

studies have shown that specific curricula can contribute to students’ cognitive and socio-

emotional growth. A few studies have examined the overall relationship between regulation and 

preschool outcomes by grouping all state-level preschool regulations into one measure. These 

studies have included comprehensive curriculum regulations in their analysis, but have not 

broken out their findings by type of regulations (e.g., curriculum versus student-teacher ratio). 

Other studies examine the relationship of other factors to how states regulate preschools. To date, 

however, no studies have examined overall state-level comprehensive curriculum regulations and 

their relationship with child outcomes, independent of other preschool regulations.  

Studies that assess combined state-level regulations 

A number of studies have examined the relationship between student outcomes and a given 

package of state-level regulations, including comprehensive curriculum regulations. Studies 

using this design have focused on a variety of different outcomes, including the number of seats 

offered at a childcare setting, the hours of childcare consumed, family expenditure on childcare, 

and mothers' labor force participation. 

Using cross-sectional survey data, several studies have found that the implementation of 

stricter regulations is associated with a reduction in the number of seats available in the 

classrooms of licensed providers (Chipty & Witte, 1997; Gormley, 1991; Lowenber & Tinnin, 



 

 7 

1992; Rose-Ackerman, 1983). Many of these studies hypothesize that, in response to the child-

to-staff ratio regulations, childcare providers maintain the number of staff they employ, but 

reduce the number of children for whom they can care. Two other studies find that the 

implementation of stricter regulations is associated with higher per-hour expenditures for 

childcare (Hotz & Kilburn, 1994; Hofferth & Chaplin, 1998). 

Chipty (1995) reports mixed results on the overall relationship between state-level 

regulations and the decisions of families to consume childcare. Blau (2003) finds that state-level 

quality regulations are significant correlates of most outcomes, although the magnitudes are 

mostly small.  

Some advocates of preschool quality endorse federal government regulation as the means to 

ensure quality, while others argue that the market for preschool will naturally adjust to meet 

quality needs in the local area. Fuller et al. (1993) weigh in on this debate. Using survey and 

administrative data, they find that targeted government subsidies are correlated with increased 

quality in general. Unfortunately, their results are limited by the co-linearity of state wealth and 

regulation, which are nearly impossible to disentangle. 

Hotz and Kilburn (1996) examine the association between state regulations and government 

subsidies, the market rate per hour of childcare, and childcare and maternal work decisions. They 

find that government regulations setting minimum standards for childcare settings are positively 

associated with whether a parent uses childcare, above and beyond shifts in childcare prices due 

to increased standards. The relationship is different for households with working mothers and 

non-working mothers; the correlation of increased cost on childcare is only significant for 

families with non-working mothers.  

Studies that consider effects of regulation on other aspects of quality 
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Teacher regulations focus on the education and training of both the main classroom teacher 

and of any assistants or aides to the main teacher. Preschool classrooms are typically staffed by 

teams of full and assistant teachers. There is not much literature on the role of assistant teachers, 

but some studies have found relationships between the overall qualifications of school staff and 

student outcomes (Bowman, Donovan, & Burns, 2001; Burchinal, Cryer, Clifford, & Howes, 

2002; Barnett, 2003). Specially, Barnett (2003) found a positive relationship between student 

outcomes and teacher credentials.  In addition to the past educational attainment of teachers, 

some state regulations require ongoing professional development. Studies have found that 

teachers actively engaged in refining their teaching practices are “more appropriate, positive, and 

engaged with children,” as compared to teachers who participated in less than 15 hours of 

training in a school year (Whitebook, Howes, & Phillips, 1989, p.45). 

Classroom regulations sometimes govern the maximum number of students in a classroom, 

as well as the child-to-staff ratio. Studies examining child-to-staff regulations have used 

household survey data to ascertain changes in the use of childcare and preschool. Specifically, 

regulations requiring lower child-to-staff ratios and more teacher training are associated with 

lower participation by families and, among families who use any childcare, fewer hours 

consumed per week (Hoffelth & Chaplin, 1998; Hotz & Kilburn, 1996). While Hoffelth & 

Chaplin (1998) use data from the National Child Care Survey in 1990, Hotz & Kilburn (1996) 

use the National Longitudinal Survey of the High School Class of 1972 (NLS72), which 

followed high school seniors in the 1971-1972 school year. Their paper uses a subset of those 

respondents who had preschool aged children in 1986. There have been many changes in state 

policy since 1986, as well as developments in the early childhood education domain, which 

suggest a need for updates to their study. One such update, Chipty (1995), finds that a strictly 



 

 9 

enforced lower child-to-staff ratio is associated with reduced expenditure by families in childcare 

and preschool settings. These findings do not disaggregate to allow consideration of the 

relationship between hours consumed by families and price changes. 

Studies of preschool curricula 

Many high quality, randomized control trial studies have examined the effect of specific 

preschool curricula. The What Works Clearinghouse (WWC) database highlights some studies 

that have shown that type and quality of preschool curriculum are associated with student 

outcomes and are an important policy lever. Specifically, the WWC has evaluated preschool 

curricula on outcome such as cognition, early reading and writing, math achievement, oral 

language, phonological awareness, print knowledge, and social-emotional development. Several 

curricula show potentially positive effects, including Phonological Awareness Training, Literacy 

Express, Doors to Discovery, and Social Skills Training (WWC, 2006; WWC, 2010; WWC, 

2013a; WWC, 2013b). 

Duncan et al. (2014) use the Preschool Curriculum Evaluation Research (PCER) Initiative 

Study to examine preschool curriculum effects. The PCER study conducted random-assignment 

evaluations of 14 early childhood education curricula in 17 different sites and serving 2,900 

children across the country. The authors grouped the curricula into two main categories – whole-

child and academic-skill curricula – and examined measures of school readiness. Whole-child 

curricula focus on both academic and social skills, whereas academic-skill curricula focus on 

school-based academic skills, especially math and early reading skills. They found that the 

academic-skill curricula associated with more positive measures of school readiness than the 

whole-child curricula.  
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Given the breadth of available preschool curricula, state and other regulatory entities must 

walk a fine line between over-prescribing a specific curriculum and ensuring basic quality 

standards, balancing the politics of state mandated comprehensive curriculum regulations while 

respecting local curriculum preferences. 

Other factors 

The literature suggests that other factors are also important when seeking to understand 

preschool participation. For example, past studies of participation have controlled for mothers’ 

characteristics, such as the age of the mother, whether the mother works, and whether the mother 

is married (Hofferth and Chaplin, 1998; Chipty 1995); whether the mother is employed in a 

professional career (NICHD Early Child Care Research Network, 2002); and whether a non-

maternal relative is available for childcare duties (Blau, 2003). Other family characteristics may 

also play an important role in childcare choices by parents, including social support for the 

family, ethnicity, and cultural factors (Fuller, Holloway, & Lianf, 1996). 

In addition, two studies examine the role that state politics and political identity play in 

shaping the types of regulations a state chooses to implement. Karch (2010) finds that states with 

Head Start programs tend to have different preschool dynamics than other states. In states with a 

relatively large Head Start presence, preschool education is less likely to be publically funded. 

Rigby (2007) finds that whether a state is liberal or conservative is associated with whether the 

state implements coercive or non-coercive regulations, respectively. Further, past studies of 

participation have included bundled measures of state standards such as teacher degree 

requirements, teacher professional development requirements, maximum class size limits, and 

the maximum staff-to-child ratio (Blau, 2003; Chipty and Witte, 1997; Gormley, 1991; Hofferth 

and Chaplin, 1998; Rigby, 2007; Fuller et al., 1993). Contextual controls in these bundled-



 

 11 

regulation studies include the percent of all children under 5, the average number of children in a 

household, sources of non-state funding such as for federal Head Start, whether the family lives 

in an urban or rural setting, and family income levels (Fuller et al., 1993; Gormley, 1991). 

This study adds to the existing literature by examining the relationship between 

comprehensive curriculum regulations and preschool participation while controlling for a 

number of disaggregated state-level preschool regulations. 

 

CONCEPTUAL MODEL 

The true relationship between comprehensive curriculum regulations and preschool 

participation has not been determined in the literature. Theory suggests that additional regulation 

will increase the price of preschool, but it cannot predict the quantity of preschool provided and 

consumed. This is because additional regulations could result in shifts in the supply curve, the 

demand curve, or both.  

As discussed in the literature review, preschool regulations like teacher education and staff-

to-child ratios are associated with both increased quality and decreased hours offered by care 

centers (Chipty, 1995).  If stricter comprehensive curriculum regulations require additional 

training hours for staff and increased investment in curriculum products by preschool centers, 

then the cost per child might increase. This could reduce the supply of preschools, decreasing the 

quantity of available seats. On the other hand, if parents who were not participating in the 

childcare market before the comprehensive curriculum regulations were implemented decide to 

consume the newly available higher-quality preschool, the demand curve would shift to the right. 

This shift would increase the quantity consumed and the price paid. If supply decreases and 
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demand increases simultaneously, the result would be an increase in price, but an unclear effect 

on quantity. 

Figure 1 shows the main factors that influence preschool participation supply and demand: 

state regulations, other state policies, economic factors, and demographic and family 

characteristics.  

Figure 1. Conceptual Framework Model  

 

DATA AND METHODS 

This paper uses a state-year level panel data set, for years 2002-2013, drawn from multiple 

data sources. The dependent variable is Participation Rate, defined as the share of all children 

aged 3-5 who are participating in some sort of preschool setting. The data for the Participation 

Rate come from the American Community Survey (ACS) 1-year estimate series. The ACS is a 

yearly survey conducted by the US Census Bureau, which collects data on respondents’ 

demographic, housing, social, and economic characteristics. The sample is nationally 
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+ Poverty



 

 13 

representative and includes roughly 3 million households. The ACS also provides data for many 

of the control variables for this study, including measures of race, poverty, and gender.  

The key independent variable, Comprehensive Curriculum Regulations, is drawn from the 

National Institute for Early Education Research (NIEER) State of Preschool Reports. Since 2003, 

NIEER has issued a report on the state of preschools in America.3 These reports include profiles 

for all 50 states and the District of Columbia. State profiles detail enrollment level, preschool 

availability, quality standards, and a funding measure. I use these reports to create the main 

independent variable, a binary indicator reflecting whether or not a given state in a given year 

has comprehensive curriculum regulations in place. I expect comprehensive curriculum 

regulations would have a lagged effect, as preschool providers would need to become aware of 

the regulations and then implement an improved curriculum, if necessary. They might have to 

search for and buy this new curriculum, as well as train their teachers on it. Given this potential 

time to implement curriculum regulation, I use the comprehensive curriculum regulations from 

the previous year in my model. 

I also obtained contextual data from a variety of sources. From the ACS, I gathered data on 

general demographic characteristics such as race and gender distributions. I also obtained data on 

economic conditions reflecting the percent of the population in poverty. From the Bureau of 

Labor Statistics, I obtained data on the state unemployment rate.  

Methods 

For my main analysis, I estimate the following fixed effects equation: 

                                                           
3 The year of the report refers to the spring of the school year it summarizes. For example, the 2013 report contains 
data from the 2012-13 school year. In the first two years of the report, 2003 and 2004, there was a longer lag in 
reporting, and the reports covered 2001-02 and 2002-03 respectively. In 2005, the report focused on 2004-05 data, 
with additional data from 2003-04 when available. Because there is no report with full 2004 data, this analysis 
excludes 2004 in its sample. 
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where Participation Rate represents the participation rate in state i at time t; Comprehensive 

Curriculum Regulations is a binary variable equal to 1 for observations with comprehensive 

curriculum standards in place in state i at time t, and 0 otherwise; Family Characteristics is a 

group of variables controlling for family demographic characteristics in state i at time t; 

Economic Variables is a group of variables controlling for important time-varying state-level 

variables in state i at time t; Other State Regulations is a group of variables controlling for other 

state policies and standards around preschool regulation in state i at time t; + is a state binary 

variable for state i; ,� is a binary variable for year t; and -,� is the error term for state i at time t. 

Table 1 provides definitions and sources for all variables in equation 1. 

Table 1. Variable Definitions 
Variable Definition Source 
Dependent Variable 

Participation Rate 

A continuous variable measuring the participation 
rate of families in preschool programs, defined as 
the number of children in any preschool setting 
divided by the number of preschool-eligible 
children (all children aged between 3 and 5 years 
old). 

American 
Community 
Survey 

Key Independent Variable 

Comprehensive 
Curriculum Regulations 

A binary variable indicating whether a state has 
comprehensive curriculum regulations for 
preschools. 

State of 
Preschool 
Reports 

Family Characteristics 
Percentage of 
households with 
children 

A continuous variable measuring the percentage 
of households in a state with children under the 
age of 18, living in the household. 

American 
Community 
Survey 

Percentage of 
households below the 
federal poverty line 

A continuous variable measuring the percentage 
of households in a state living under the federal 
poverty line. 

American 
Community 
Survey 

Percentage Black 
A continuous variable measuring the percentage 
of heads of households self-identifying as Black 
or African-American. 

American 
Community 
Survey 
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Table 1. Variable Definitions 

Percentage Asian 
A continuous variable measuring the percentage 
of heads of households self-identifying as Asian. 

American 
Community 
Survey 

Percentage other race 
A continuous variable measuring the percentage 
of heads of households self-identifying as some 
other race. 

American 
Community 
Survey 

Economic Variables 

Unemployment Rate 
A continuous variable measuring the state 
unemployment rate. 

Bureau of 
Labor 
Statistics 

Percent of women in the 
labor force 

A continuous variable measuring the percentage 
of women participating in the labor force. 

American 
Community 
Survey 

Other State Policy Variables 
Percentage of enrolled 
pre-k students in federal 
or state Head Start 

A continuous variable measuring the percentage 
of 4-year-olds enrolled in the federally or state 
funded Head Start programs. 

State of 
Preschool 
Reports 

Percentage of districts 
offering state sponsored 
pre-k programs 

A continuous variable measuring the percentage 
of districts in a state that offer the state sponsored 
preschool program. 

State of 
Preschool 
Reports 

Per capita funding for 
state sponsored pre-k, 
adjusted for inflation (in 
millions) 

A continuous variable measuring the amount of 
preschool funding provided to state sponsored 
programs, adjusted for inflation, in 2013 dollars. 

State of 
Preschool 
Reports 

Teacher degree 
regulation 

A binary variable indicating whether a state 
requires teachers to have a Bachelor’s degree. 

State of 
Preschool 
Reports 

Teacher training 
regulation 

A binary variable indicating whether a state 
requires at least 15 hours each year of 
professional development for preschool teachers. 

State of 
Preschool 
Reports 

Assistant teacher degree 
regulation 

A binary variable indicating whether a state 
requires assistant teachers to have a Bachelor’s 
degree. 

State of 
Preschool 
Reports 

Teacher in-service 
regulation 

A binary variable indicating whether a state 
requires specific preschool training for teachers. 

State of 
Preschool 
Reports 

Maximum class size 
regulation 

A binary variable indicating whether a state 
requires a staff to child ratio of 1:10 or better. 

State of 
Preschool 
Reports 

Staff-to-child ratio 
regulation 

A binary variable indicating whether a state has a 
maximum class size of 20 students or lower. 

State of 
Preschool 
Reports 
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I estimate a fixed effects regression model, controlling for both state-level and year fixed 

effects. The use of state-level fixed effects allows me to control for all state characteristics that 

are fixed over time. For example, my regression is probably not substantially biased by the 

cultural influences of a state, as these likely did not change dramatically over the eleven-years 

for which I have data. Further, I control for time fixed effects, allowing me to control for 

unobserved time-varying factors that are common to all states at a given point in time. For 

example, I do not need to include a measure of national Gross Domestic Product (GDP), as it is 

the same for all states in a given year. Taken together, my state and year fixed effects help to 

substantially reduce the extent of omitted variable bias in my estimates.  

 

DESCRIPTIVE STATISTICS 

 Table 2 provides descriptive statistics for the dependent and key independent variables, as 

well as family characteristics, contextual variables, and other state policies.4 During the eleven 

years for which I have data, the average aggregated participation rate was 39.5 percent, ranging 

widely from 22.5 percent, in Nevada in 2003, to 71.2 percent, in the District of Columbia in 

2002. 5 Though these individual state-year participate rates span almost 50 percentage points, the 

                                                           
4 From my original data frame of 12 years * 51 states, which corresponds with 612 state-year observations, some 
data are missing or unavailable. NIEER data are unavailable for the 2003-04 year, accounting for 51 fewer 
observations. In addition, data from the State of Preschool Reports were missing for several state-years: the District 
of Columbia in 2005 and 2007; Pennsylvania in 2002 and 2003; Florida, Oregon, Rhode Island, and Washington in 
2002; Maryland in 2007; and Minnesota in 2003. These ten state-year observations are missing from my analysis, 
further reducing my number of observations to 551. Because I include lagged variables in my analysis, I require data 
both for time t and for time t-1 in order for a state-year at time t to be included in the sample. By including lagged 
variables, I therefore lose an additional 106 observations, as there are no lagged data available for the 2002 (46 
observations) and 2004 years (51 observations). In addition, among the ten above-mentioned state-year observations 
with missing data from the State of Preschool Reports, five are from years other than 2002 and 2004.  The "t+1" 
state-year observations that are paired with these five observations are also excluded from the analysis. 
5 There was no State of Preschool report for the 2003-04 school year, though some measures for 2003-04 were 
included in the 2004-05 report. Since the majority of these data are not included in the NIEER reports, the 2003-04 
school year is omitted from this study.  
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standard deviation for preschool participation is approximately 4 percent of the mean, which 

implies that there is relatively little variation in the rate of participation. The participation rate 

declined across the years, whereas other preschool measures increased, including funding and 

other regulations. Also included in Table 2 are other measures of state policy standards in place 

for teachers and classrooms. These include four measures of teacher regulations and two 

measures of classroom regulations.  

Table 2. Descriptive statistics for dependent, key independent, and control variables  
Variable Mean SD Min Max 
Participation Rate 45.7 8.1 22.5 71.2 
     
Curriculum Standards 0.62 0.49 0.0 1.0 
     
Family Characteristics     
Percentage of households:     
     With children under 18 29.6 2.9 16.7 42.0 
     Under the federal poverty line 11.2 4.5 3.5 27.1 
Percentage of individuals self-identifying as:     
     Black or African-American 10.7 10.4 0.3 58.9 
     Asian 3.6 5.6 0.1 60.9 
     Some other race 3.5 3.3 0.2 17.6 
     
Economic Variables     
Unemployment Rate 6.6 2.3 2.5 13.8 
Percentage of women in the labor force 60.2 3.8 49 68.7 

     
Other State Policy Variables     
Percentage of enrolled pre-k students in federal or state 

Head Start 
10.1 4.4 0.8 31.4 

Percentage of districts offering state sponsored pre-k 
programs 

58.6 40.5 0.0 100 

Log of per capital funding for state sponsored pre-k, 
adjusted for inflation (in millions) 

-0.6 1.1 -5.7 2.8 

Teacher degree regulation 0.4 0.5 0.0 1.0 
Teacher training regulation 0.7 0.5 0.0 1.0 
Assistant teacher degree regulation 0.3 0.4 0.0 1.0 
Teacher in-service regulation 0.6 0.5 0.0 1.0 
Maximum class size regulation 0.7 0.5 0.0 1.0 
Staff-to-child ratio regulation 0.7 0.5 0.0 1.0 
N=445     

 

Figure 2 provides a more complete picture of the variation over time, by showing the number 

of states with comprehensive curriculum regulations over time, as well as the average 

participation rate aggregated across states in the same years. The darker line shows the average 
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participation rate, starting just above 45 percent in 2002 and gradually falling to just below 35 

percent in 2013. The lighter line shows the number of states with comprehensive curriculum 

regulations, beginning with only 11 states in 2002, dramatically increasing to over 30 states in 

2006, and continuing to grow steadily to over 40 states in 2013. 
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REGRESSION RESULTS 

Tables 3 and 4 summarize my regression results. Table 3 reports initial regression results. 

Model 1 is a basic OLS regression of the participation rate on the main independent variable, 

lagged comprehensive curriculum regulations.6 As mentioned earlier, I expect comprehensive 

curriculum regulations would have a lagged effect, as it takes a while for the regulations to be 

implemented (a supply-side effect) and for parents to become aware of the regulatory change (a 

demand-side effect). So, I use lagged comprehensive curriculum regulations in all models. 

Model 2 builds on Model 1, adding state fixed effects to account for the fixed characteristics of 

individual states that do not vary over time. In Model 1, the curriculum regulation coefficient is 

small and imprecisely estimated, but there are no control variables included in the model. With 

Model 2, when state fixed effects are included, the curriculum regulation coefficient is larger and 

statistically significant. Model 3 adds year fixed effects, controlling for time-trends that affected 

all states, such as the national recession in 2008. In Model 3, the curriculum regulation 

coefficient is no longer statistically significant, and is of a much smaller magnitude. We can 

conclude that including the year fixed effects is an important control when modeling the 

relationship between curriculum standards and the participation rate, as the R-squared for Model 

3 is larger than in Model 2. Additionally, as seen previously in Figure 2, the data show a general 

time trend of increasing comprehensive curriculum standards.  

It could be the case that the effect of the time trends vary differently between states. Model 4 

addresses this concern by including region fixed effects and interactions between 9 regional 

dummies and a continuous year variable, which allows me to control for time trends that differ 

                                                           
6 All regressions in Table 1 were also run on contemporaneous comprehensive curriculum regulation, with similar 
results. 
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by region. 7 To preserve degrees of freedom and due to limited variation in the data, I include 

region-specific time trends rather than state-specific time trends. The coefficient on curriculum 

regulation decreases in magnitude and significance in Model 4, and the explanatory power of the 

model increases again. 

Table 3. Initial Regression Results 
Dependent Variable: Participation rate 
     
  Model (1) Model (2) Model (3) Model (4) 
     
Key Independent Variables 
Lagged Curriculum  0.457 1.586*** 0.223 0.189 
    Standard (at t-1) (0.857) (0.572) (0.409) (0.414) 
     
Observations 445 445 445 445 
R-squared 0.001 0.903 0.942 0.945 
     
State FE? No Yes Yes Yes 
Year FE? No No Yes Yes 
Region Dummies? No No No Yes 

Note: Robust standard errors are given in parenthesis under the coefficients. *** p<0.01, ** p<0.05, * p<0.1 

  

All models in Table 4 build on Model 4 by adding control variables and interactions to the 

basic fixed effects midel. In Model 5, I include family characteristics, economic variables, a 

measure of preschool access, Head Start enrollment, and teacher and classroom state standards. 

When looking at all the regulations taken together, including the lagged comprehensive 

curriculum regulations, the bundle of regulations is statistically significant at the 10 percent 

level. 

                                                           
7 I used regions defined by the US Census Bureau: (1) New England (Connecticut, Maine, Massachusetts, New 
Hampshire, Rhode Island, and Vermont); (2) Mid-Atlantic (New Jersey, New York, and Pennsylvania; (3) East 
North Central (Illinois, Indiana, Michigan, Ohio, and Wisconsin; (4) West North Central (Iowa, Kansas, Minnesota, 
Missouri, Nebraska, North Dakota, and South Dakota; (5) South Atlantic (Delaware, Florida, Georgia, Maryland, 
North Carolina, South Carolina, Virginia, West Virginia, and Washington DC; (6) East South Central: (Alabama, 
Kentucky, Mississippi, and Tennessee; (7) West South Central (Arkansas, Louisiana, Oklahoma, and Texas; (8) 
Mountain (Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming; and (9) Pacific (Alaska, 
California, Hawaii, Oregon, and Washington) (US Census Bureau, 2015). 
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Since parents are unlikely to make their childcare decisions on the day of school enrollment, 

they may look at regulations from the previous year when weighing their options. Model 6 uses 

the same regulations as controls as in Model 5, but from the previous year (e.g. teacher degree 

regulation, teacher training regulation). The results for the two models are generally similar. 

Since these other regulations (e.g. teacher professional development regulations and staff-to-

child ratios) are easier to implement (they don’t require finding a new curricula or re-training 

staff on a new curricula), it seems more likely that a contemporaneous measure is associated with 

the participation rate, which is why I use unlagged regulations for future models. Though the 

coefficient on lagged comprehensive curriculum regulation in Model 6 is not statistically 

significant, even if it were significant, my analysis estimates that implementing comprehensive 

curriculum regulations is associated with a 0.2 percentage point increase in the participation rate, 

or only about 2.4 percent of one standard deviation. 

Table 4. Main Regression Results 
Dependent Variable: Participation Rate 

  Model (5) Model (6) Model (7) Model (8) 

Key Independent Variables 
Lagged Comprehensive Curriculum   0.325 0.197 0.287 0.130 
   Regulations (at t-1)  (0.344) (0.384) (0.338) (0.342) 
Lagged Comprehensive Curriculum     1.128  
   Regulation & low access    (0.737)  
Lagged Comprehensive Curriculum      0.921* 
   Regulation & low poverty     (0.520) 
Family Characteristics 
Percentage of households with   0.164 0.207 0.172 0.166 
   children  (0.283) (0.283) (0.286) (0.274) 
Percentage of households below  -0.230** -0.214* -0.227** -0.216* 
   the poverty line  (0.108) (0.110) (0.108) (0.108) 
Black  -0.257 -0.235 -0.245 -0.233 
  (0.371) (0.368) (0.375) (0.371) 
Asian  0.535 0.642 0.535 0.745 
  (0.468) (0.472) (0.466) (0.477) 
Other race  0.391*** 0.367*** 0.384*** 0.413*** 
  (0.140) (0.125) (0.139) (0.135) 
Economic Variables 
Unemployment rate  -0.025 -0.056 -0.025 -0.053 
  (0.166) (0.157) (0.167) (0.166) 
Percent of women in the   0.256 0.255 0.252 0.287 
   labor force  (0.196) (0.202) (0.196) (0.194) 
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Table 4. Main Regression Results 
Dependent Variable: Participation Rate 

  Model (5) Model (6) Model (7) Model (8) 

Other State Policy Variables 
Combined Head Start Enrollment  0.280 0.294* 0.287 0.286 
  (0.171) (0.159) (0.174) (0.172) 
Percentage of districts offering  0.027*** 0.024*** 0.027*** 0.025*** 
   state sponsored preschool  (0.009) (0.007) (0.009) (0.008) 
Log of per capita funding for  0.502** 0.408* 0.523** 0.536** 
   state sponsored preschool  (0.208) (0.234) (0.225) (0.208) 
Teacher degree regulation  -0.839**  -0.862** -0.883** 
  (0.411)  (0.415) (0.423) 
Teacher training regulation  -0.208  -0.202 -0.341 
  (0.475)  (0.491) (0.426) 
Assistant teacher degree   0.848*  0.818* 0.815* 
   Regulation  (0.480)  (0.477) (0.464) 
Teacher in-service regulation  0.394  0.378 0.378 
  (0.383)  (0.385) (0.394) 
Maximum class size regulation  0.164  0.127 0.310 
  (0.667)  (0.678) (0.757) 
Staff-to-child ratio regulation  -0.993*  -1.048* -0.987 
  (0.591)  (0.618) (0.654) 
Teacher degree regulation,   -0.291   
   lagged (at t-1)   (0.454)   
Teacher training regulation,   -0.418   
   lagged (at t-1)   (0.521)   
Assistant teacher degree    0.777   
   regulation, lagged (at t-1)   (0.466)   
Teacher in-service regulation,   0.207   
   lagged (at t-1)   (0.479)   
Maximum class size regulation,   1.253*   
   lagged (at t-1)   (0.746)   
Staff-to-child ratio regulation,   -1.248*   
   lagged (at t-1)   (0.626)   
      
Observations  445 445 445 445 
R-squared  0.9525 0.9524 0.535 0.9531 
      
State FE?  Yes Yes Yes Yes 
Year FE?  Yes Yes Yes Yes 
Region Dummies?  Yes Yes Yes Yes 
      
F-statistics and p-values on joint hypotheses 
All regulations, not lagged  1.95 

(0.0815) 
 1.83 

(0.0934) 
1.89 

(0.0697) 
All regulations, lagged   0.98 

(0.4583) 
  

Curriculum standards * low access    1.52 
(0.1526) 

 

Curriculum standards * high poverty     2.75 
(0.0654) 

Note: Robust standard errors are given in parenthesis under the coefficients. P-values are given in parenthesis 
under the F-statistics.  *** p<0.01, ** p<0.05, * p<0.1 
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Models 7 and 8 explore whether the implementation of comprehensive curriculum 

regulations vary by access to the state-run preschool program and the state poverty level.   

Model 7 adds the interaction of the lagged state-level comprehensive curriculum regulations 

variable with a dummy variable identifying states in the bottom quartile of access for their public 

preschool programs, with less than 11 percent of districts offering a public preschool program.8 

In Model 7, the coefficient on lagged state comprehensive curriculum regulation is nearly 

statistically significant at the 10 percent level. In a state with a public preschool program that is 

not readily accessible, regulations could have a stronger spillover effect on private preschools. If 

there is excess demand for public preschool, the private sector could respond by offering similar 

programs for those who do not have access to the public preschool program. In order to offer a 

similar program, the private sector would be subject to the same regulations as the public 

programs. A test of joint significance for all state-level regulations, including comprehensive 

curriculum regulations, shows statistical significance at the 10 percent level.  

In states with low access to state-run preschool programs, the implementation of 

comprehensive state curriculum regulations is associated with a 1.415 (0.287 + 1.128) 

percentage point increase in the participation rate. In contrast, in states with medium and high 

access (with more than 11 percent of their districts offering the state-run preschool program), the 

implementation of state curriculum regulation is associated with only a 0.287 percentage point 

increase in the participation rate. 

Model 8 adds the interaction of the lagged state-level comprehensive curriculum regulations 

variable with a dummy variable identifying states in the bottom quartile of the poverty rate (as 

compared to all other state-year observations), with less than 7.9 percent of households under the 

                                                           
8 I explored other specifications that were not statically significant. Since the bottom quartile cut off is statistically 
significant, this is the model I use in this study. 
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Federal Poverty Line.9 A state with a low percentage of households in poverty likely has 

different priorities than a state with a high percentage of households in poverty. Comprehensive 

curriculum regulations could have different effects on participation rates in high and low poverty 

states, perhaps influenced by these different priorities in the state or demographic differences in 

the population.  

In states with low poverty rates, the implementation of state-level comprehensive curriculum 

regulations is associated with a 1.051 (0.130 + 0.921) percentage-point increase in the 

participation rate. This relationship is almost statistically significant at the 10 percent level. In 

states with relatively higher poverty rates, above 7.3 percent of households under the poverty 

line, the implementation of state curriculum regulation is associated with a 0.130 percentage-

point increase in the participation rate. Again in this model, a joint significance test of all 

regulations shows statistical significance at the 10 percent level.  

 

DISCUSSION 

A growing body of evidence demonstrates the benefit of early education for outcomes such 

as cognitive ability and social skills (Barnett, Howes, & Jung, 2009; Gormley et al., 2005; 

Hustedt et al., 2009; Xiang, Zongping, and Schweinhart, 2002) that can last for several years 

after the completion of preschool (Frede et al., 2009; Peisner-Feinberg et al., 2001). In part 

because of this evidence, early education is increasingly important to policy makers. Of the 

factors that influence these important cognitive and social outcomes, preschool participation is 

                                                           
9 I explored other specifications that were not statistically significant. Since the bottom quartile cut off is statistically 
significant, this is the model I use in this study. 



 

 26 

one that can be directly affected by policy levers; others, such as parental education and child 

personality, are mostly beyond policy makers’ influence.  

Past studies have shown that overall state regulations for preschools, including specific 

teacher and classroom regulations, are related to preschool participation and quality (Barnett, 

2003; Bowman, Donovan, & Burns, 2001; Burchinal, Cryer, Clifford, & Howes, 2002; 

Whitebook, Howes, & Phillips, 1989). The results of this study are consistent with this larger 

body of research, suggesting that regulations may play a small role in preschool participation. 

This study adds to the existing literature by examining the relationship between preschool 

participation and comprehensive curriculum regulations, disentangling comprehensive 

curriculum regulations from other state-level regulations. Though my results indicate that the 

relationship between comprehensive curriculum regulations and preschool participation is 

statistically significant for some populations, the coefficient on curriculum regulation is small in 

magnitude and imprecisely estimated.  

My analysis does provide suggestive evidence that the relationship between comprehensive 

curriculum regulations and preschool participation differs for areas with high and low levels of 

access and for states with high and low levels of poverty. In states with low poverty rates, the 

implementation of state comprehensive curriculum regulations is associated with a 1.1 

percentage point increase in the participation rate, and this relationship is statistically significant. 

In states with low access to state-run preschool programs, the implementation of state 

comprehensive curriculum regulations is associated with a statistically significant increase in the 

participation rate of 1.5 percentage points. Although in relative terms this increase is large, it is 

small in absolute terms. More research is needed to fully understand why it is that the 
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relationship between comprehensive curriculum regulations and preschool participation might be 

different for different kinds of states. 

The data for this analysis are not without limitations. In particular, as previously mentioned, 

there is limited variation in the participation rate over time, and only a small number of states 

implemented curriculum standards during this study’s time frame. Given the limited variation in 

the key independent and dependent variables, the conclusions drawn from this analysis must be 

interpreted narrowly.  

My analysis controls for time invariant state characteristics, time varying characteristics that 

are constant across states, regional trends, family characteristics, economic characteristics, and 

other state policy variables. Even so, this analysis could be subject to omitted variable bias. For 

example, previous literature has shown that the availability of non-maternal caregivers has a 

negative association with households’ decisions to participate in preschool (Blau, 2003). 

Similarly, other family characteristics besides race, poverty status, and number of children in the 

household are likely influencing household decisions to participate in preschool and are 

unmeasured in my dataset. Further, though preschool policies are set at the state-level, the 

decision to participate occurs at the household level. Thus, state-level analysis misses household-

level nuances that may be necessary for a full understanding of the decision making process. 

Notwithstanding these limitations, this analysis suggests that comprehensive curriculum 

regulations may have some small association with preschool participation, depending on the 

characteristics of a state’s population. When developing their toolsets, policy makers should 

carefully examine their targeted populations before implementing regulations aimed at increasing 

preschool participation. 
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