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ABSTRACT 
 

In addition to the primary goal of improving employment outcomes for low-

income parents, public child care subsidies are intended to improve development 

outcomes for low-income children.  Since the major changes to child care subsidy 

policies associated with welfare reform in 1996, empirical research has focused almost 

exclusively on the first of these goals.  Using cross-sectional data from the 2005 Early 

Childhood Program Participation survey, this study uses Ordinary Least Squares and 

ordered logistic regression models to test for differences in cognitive achievement 

between low-income children in subsidized child care and low-income children in 

unsubsidized child care.  In both models no statistically significant association was found 

between subsidy receipt and cognitive achievement.  Recommendations for future 

research follow a description of the multivariate results. 
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Introduction and Background 

 

 Children raised in poverty in the United States are more likely than their peers to 

arrive at kindergarten without the necessary academic skills to succeed (Yeung, Linver, 

and Brooks-Gunn, 2002).  The developmental processes required for children to be ready 

to learn effectively begin long before they enter the classroom (ibid.).  Lower-income 

children are less likely to be raised in environments intellectually stimulating enough to 

prepare them for school (ibid.).  Poor families cannot as easily afford books and other 

materials that foster cognitive development (ibid.).  Low-income parents are, on average, 

less educated than middle- and upper-class parents.  They may have smaller vocabularies 

and they may read, and even speak, less to their children (Brooks-Gunn and Markman, 

2005).  If poor children are going to succeed in school, they need to be prepared when 

they arrive.  Expanding access to high quality child care is one method of exposing low-

income children to cognitively stimulating environments during the preschool years.  In 

addition to Head Start and various state pre-kindergarten programs, child care subsidies 

are a promising policy tool intended to improve cognitive development among poor 

children. 

Since welfare reform in 1996, public child care subsidies have rapidly expanded 

and evolved.  Federal and state spending on child care subsidies increased as former 

welfare recipients, most of them single parents, entered the labor market in the late 

1990s.  In 1996, as part of the welfare reform transition, Congress created the Child Care 
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and Development Fund (CCDF), consolidating four preexisting federal child care 

programs.  Two of these programs, Aid to Families with Dependent Children Child Care 

and Transitional Child Care, had been entitlements linked to welfare.  The result was that 

the entitlement to child care assistance ended with the rest of the welfare entitlement, 

even as the transition caused demand for child care assistance to increase as former 

welfare recipients entered the low wage labor market.  While service rates vary widely 

across states, the evidence suggests that subsidy use has increased dramatically (Collins, 

Layzer and Kreader, 2007).  One study found that child care subsidy use nearly doubled 

between 1997 and 2002, an expansion made possible by substantial increases in federal 

and state funding (ibid.).  Federal funding for the CCDF reached $4.6 billion in 2001, up 

from $936 million in 1997.  Among the states surveyed, average state funding per low-

income child more than doubled over the same period (ibid.).  Subsidies are intended to 

improve employment outcomes for parents and development outcomes for children.1  The 

recent surge in resources and service provision begs the question; do public child care 

subsidies achieve these goals?  A growing body of research has begun to illuminate the 

effects child care subsidies have on employment outcomes for low-income parents.  A 

2006 review of empirical studies found that child care subsidy receipt was associated 

with increased earnings and employment, improved job retention, and faster return to the 

labor market after giving birth (Schaefer, Kreader, and Collins).  However, very little 

quantitative research has addressed the second goal (Kreader, 2005).  Do child care 

                                                
1 “Improving the quality of child care for low-income working families” is one of the two stated long-term 
goals in the CCDF performance measures listed on the U.S. Department of Health and Human Services 
website: http://www.acf.hhs.gov/programs/ccb/ccdf/index.htm. 
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subsidies improve development outcomes for low-income children?  This study is one of 

the first attempts to address that question. 

 

Literature Review 

 

Effect of Poverty on Cognitive Development 

 Countless studies have documented the negative impact growing up in poverty 

has on children’s cognitive development.  In 1995 Korenman, Miller and Sjaastad 

conducted a longitudinal, multivariate analysis on the impact of poverty on child 

development using data from the National Longitudinal Survey of Youth (NLSY) 1979-

1991.  They found substantial negative correlations between poverty and verbal and math 

proficiency test scores.  The effect decreased but remained substantial when maternal 

characteristics such as education level, marital status, and age at first birth were held 

constant.  The effect of long-term poverty, based on income averaged over 13 years, was 

two to three times larger than the effect of a single year of poverty.  In a more recent 

longitudinal study (2005), Allhusen et al. examined more closely the relationship 

between the timing and duration of childhood poverty and poverty’s effect on 

developmental outcomes.  Using data from the National Institute of Child Health and 

Human Development Study of Early Child Care and Youth Development (NICHD 

SECCYD), they found that poverty was associated with adverse development of 

cognitive and academic skills for children aged 24 to 54 months.  Chronic poverty had a 
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larger adverse impact on development than transient poverty.  Their analysis suggested 

that the relationship between poverty and cognitive skills was mediated by parenting 

style. 

Two other recent studies explored in greater detail the mechanisms through which 

poverty affects cognitive development.  In a 2000 study of NLSY data, Guo and Harris 

found that poverty’s effect on cognitive development was completely mediated by 

cognitive stimulation at home, parenting style, physical environment at home, the child’s 

health status at birth, and the child’s health during childhood.  Their analysis suggested 

that cognitive stimulation at home was the most important mediating factor.  In 2002, 

Yeung, Linver, and Brooks-Gunn used longitudinal data from the 1997 Panel Study of 

Income Dynamics to test the mechanisms through which income level and stability 

affected children’s cognitive and behavioral development.  The two mediating 

mechanisms they tested were the family’s ability to invest in an enriching home 

environment, and family processes associated with income.  Their analysis indicated that 

income level was associated with cognitive development while income stability affected 

both cognitive and behavioral development.  They found that income affected cognitive 

development primarily by determining the extent to which the family could invest in an 

enriching home environment.  The family process mechanism, acting through factors 

such as maternal stress and parenting style, primarily impacted emotional development. 
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Effect of Child Care on Cognitive Development 

Other literature has focused on the effect early child care can have on cognitive 

development, both for children from poor families and across the income spectrum.  The 

effect seems to depend on the quality, type, and duration of child care, depending on the 

socioeconomic and other characteristics of the child.  In a longitudinal, multivariate study 

in 2002, the National Institute of Child Health and Human Development (NICHD) found 

that higher quality care, improvements in the quality of care, and exposure to center-

based care predicted higher pre-academic skills and language performance at 4½ years 

old.  More recently, Belsky et al. (2007) found more persistent positive effects of high 

quality child care.  Using NICHD SECCYD data, the authors found that high quality 

early child care predicted higher student vocabulary scores into 6th grade.  Burchinal, 

Peisner-Feinberg, Bryant and Clifford (2000) examined possible moderating roles of 

income, race, gender, and parenting style on the relationship between child care and 

cognitive development.  Their analysis showed that poor quality child care predicted less 

developed social, linguistic and pre-academic skills, while controlling for economic and 

family characteristics.  While they found no evidence that quality of care played a larger 

role in cognitive development for lower-income children than for other children, their 

results did suggest that high quality care was more important for language development 

for non-white children than for white children. 

Other studies have found greater positive effects of quality child care on cognitive 

development for low-income children.  In 2004, Loeb, Fuller, Kagan, and Carrol found 

that using center-based care predicted improved cognitive development outcomes for 
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poor children.  Though this effect had previously been documented for the general 

population, this study’s results suggested that centers of adequate quality were available 

to low-income families and that children benefited from them.  In a 2007 multivariate 

analysis of NICHD SECCYD data, McCartney, Dearing, Taylor, and Bub examined the 

mechanisms through which high-quality child care improved development in low-income 

children.  They found that effects occurred both directly, through the activities and 

interactions that took place in the care location, and indirectly, by triggering 

improvements in the home environment. 

 

Child Care Price, Quality, and Parents’ Use of Subsidies 

Having established that higher quality care is beneficial for low-income children, 

the next question is whether child care subsidies actually improve outcomes for children 

by expanding access to quality care for recipient families.  The hypothesis that they do 

relies on two assumptions: that higher quality care is generally more expensive than 

lower quality care, and that recipient families use subsidies to purchase higher quality 

care than they could otherwise afford.  Recent literature pertaining to the first assumption 

presents a complicated relationship between the price and quality of child care.  While 

there appears to be general consensus that the inputs required for high quality care are 

expensive, several studies have illuminated factors that confound a straightforward 

positive correlation between price and quality, including parents’ limited ability to 

perceive quality, an insufficient market for quality care, and financial and in-kind 

donations to providers. 
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Confounding factors notwithstanding, there appears to be at least a modest 

positive relationship between the price and quality of child care, driven by the costs of 

inputs and the premium most parents place on quality.  In a 2007 study evaluating the 

quality of child care centers, Sosinsky, Lord and Zigler identified the following indicators 

of quality: caregiver wages, caregiver turnover, child/staff ratio, caregiver education and 

professionalism, and positive caregiving.  An earlier study of the characteristics of child 

care that low-income African American parents valued revealed many of the same 

attributes.  Parents determined the quality of care by caregiver training and experience, 

individual attention for children, safe and sanitary conditions, caregiver warmth, and the 

presence of planned learning activities (Shlay, Tran, Weinraub and Harmon, 2005).  Of 

the attributes on these lists, high caregiver wages and low child/staff ratios necessarily 

cost more than lower wages and higher ratios.  Caregiver education and experience likely 

correlate with higher wages and may explain the relationship between wages and quality.  

On the demand side, parents in the 2005 study recognized that higher quality care 

commanded a higher market price and they generally appeared willing to pay higher fees 

for it (ibid.).  Similarly, in a 2002 study of family child care finance and quality, higher 

quality care resulted in higher prices due to the increased costs of providing better care 

(Helburn, Morris and Modigliani). 

However, the relationship between price and quality is tempered by the factors 

mentioned previously.  The first confounding factor is parents’ limited ability to identify 

quality programs.  A 1997 study compared parent perceptions of the quality of their 

children’s care center with the evaluation of trained observers.  The study found that most 
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parents (90 percent) rated the quality of their child’s care arrangement as very high, 

regardless of the observers’ evaluation (Cryer and Burchinal).  The evaluation of parents 

and observers only corresponded in care centers observers deemed to be high quality.  

Whatever the cause of this divergence, parent’s limited ability to assess the quality of 

care could be an impediment to a functioning market in which higher quality translates to 

higher prices.  The second confounding factor is the possibility that there is an 

insufficient market for quality care.  Even parents who can accurately identify quality are 

limited to the care options that exist.  As Adams and Rohacek observe: 

[Given that] better-quality care is generally more costly due to lower child-to-staff 
ratios and better trained and compensated teachers (though higher cost is by no 
means a guarantee of quality), good quality care can be so costly that many 
families cannot afford it. As a result, the current child care system is characterized 
by problems such as low wages, high staff turnover rates, inadequate incentives 
for education, and other problems that undercut the ability of programs to provide 
quality care (2002). 
 

 Similarly, in the previously cited 2002 study by Helburn et al., the authors found that the 

increased fees family child care providers received for providing higher quality were 

sufficient to cover the increased costs of providing better care, but did not increase the 

incomes of the providers, and thus provided no financial incentive to improve quality.  

Finally, many non-profit care centers receive donations (of money, labor, facilities, 

materials, etc.) that could lower the price of care, regardless of the quality, further 

weakening the relationship between price and quality (Helburn and Howes, 1996).  These 

confounding factors leave only a modest relationship between the price and quality of 

child care.  Since the inputs necessary for quality care are expensive, it is probably safe to 

assert that most high quality care arrangements are likely to be expensive, but that not all 
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expensive care arrangements are high quality.  Given the high cost of quality care, 

subsidies should help low-income parents access better care than they could otherwise 

afford.  At the very least, they provide poor families with more care options. 

This brings us to the second assumption supporting the hypothesis that subsidies 

improve cognitive achievement by giving recipients access to better care:  do recipient 

families in fact use subsidies to purchase higher quality care than they could otherwise 

afford?  The evidence is incipient and mixed here as well.  A 2002 study comparing 

children receiving child care subsidies with children of parents on subsidy waiting lists 

found that children in subsidized care were more likely to be enrolled in formal, center-

based care and were in more stable care arrangements.  While the study did not directly 

examine care quality, parents of children in subsidized care reported greater satisfaction 

with their children’s care arrangements (Brooks, 2002).  In 2005 a separate study of 111 

low-income African American parents found very similar results.  Children in subsidized 

care were more likely to use formal care centers.  The 2005 study did observe the quality 

of the care arrangements2 and found no significant quality differences between subsidized 

and unsubsidized care (Weinruab, Shlay, Harmon and Tran, 2005).  However, the authors 

posit that simply allowing low-income families more access to formal center-based care 

could improve cognitive development for their children.  On the other hand, both Brooks 

and Weinraub et al. found that families receiving subsidies spent about half as much on 

child care as non-recipient families.  If low-income parents respond to subsidy receipt by 

                                                
2 Quality was assessed based on caregiver qualifications and knowledge, the nature of caregiver-child 
interaction, and the child/staff ratio. 
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significantly decreasing their out-of-pocket expenditures, they limit the extent to which 

subsidies allow them to access more expensive care.  However, given indications that 

subsidies may lead to more stable care, and almost certainly provide greater access to 

formal care centers, it is reasonable to examine any association between subsidy receipt 

and improved cognitive achievement.  The purpose of this study is to test for the 

existence of this relationship. 

Conceptual Framework 

 

 This study relies on the above findings to examine what impact, if any, public 

child care subsidies have on cognitive development.  It uses nationally representative data 

from a 2005 survey that collected information about child care arrangements for 

preschool children.  In this survey, parents were asked about many aspects of the child 

care arrangements they use, including the type and cost of care, the number of hours of 

care used per week, and whether they receive government assistance to pay for it.  

Parents were also asked questions designed to gauge their children’s cognitive 

achievements.  These included questions about how high the children can count, how 

many letters they can recognize, how many colors they can recognize, and whether they 

engage in pre-reading activities.  Because this study was designed to determine the 

effectiveness of government child care subsidies, the sample was restricted to children 

from lower-income families who were likely to be eligible for such programs. 
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In order to isolate any statistical relationship between subsidy receipt and 

cognitive development indicators, this study controlled for other factors likely to affect 

child development, including family income, the child’s age, gender, and race/ethnicity, 

the education level of the child’s primary caregivers, the family structure, and how often 

the child is read to at home.  With these controls, a positive correlation was expected 

between subsidy receipt and improved parent-reported cognitive development indicators.  

If such a correlation exists, it is likely caused by subsidies allowing low-income parents 

to access more expensive and higher quality care arrangements than they could otherwise 

afford. 

 

Diagram 1: The Conceptual Model 

 

 

Diagram 1 illustrates how receipt of child care subsidies changes the cognitive 

development outcome by increasing the quality of the child care available to the recipient 

family.  While cognitive development is not measured directly in the data, parent reports 

Improved Parent 
Reported Development 

Indicators 

 

DV: Improved 
Cognitive 

Development 

Controls 
Age 
Gender 
Family income 
Race/ethnicity 
Caregivers’ education 
Family structure 
Reading at home 
Head Start enrollment  
 

Use of non-parental 
child care 

IV: Child Care 
Subsidy Receipt 
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regarding their children’s ability to count, write, and read give us an indication of the 

level of cognitive development. 

 

Data and Methods 

 

Data 

 The Early Childhood Program Participation (ECPP) portion of the 2005 National 

Household Education Survey sampled children from birth to six years old (as of 

December 31, 2004), collecting demographic information on the children and their 

families, as well as information pertaining to their child care and preschool program 

participation.  The survey also collected data on the children’s cognitive achievement, 

using parent-reported indicators of emerging literacy and numeracy.  Data were collected 

from January 3 to April 24, 2005. 

 Households were identified by telephone number using random digit dialing.  In 

order to acquire sufficient minority representation for intergroup comparisons, telephone 

number groups representing high minority (black and Hispanic) communities were 

oversampled.  The unweighted response rate was 58%, resulting in 7,209 children, aged 

zero to six.  This study is restricted to preschool children aged three to five who use some 

form of child care.  Six-year-olds were omitted because they represented only 0.2% of the 

total sample.  Children less than three years old were omitted because the survey did not 

collect data about their cognitive achievement.  The analytical subsample was further 
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restricted to families likely to qualify for child care subsidies, those with household 

incomes at $35,000 or less, leaving 788 observations for the study. 

 The primary limitation of the data is that each observation was observed during a 

single point in time.  Because the dataset is cross-sectional, it is more difficult to make 

causal inferences about the effect child care subsidies have on cognitive achievement.  

Longitudinal data in which subsidy receipt can change over time would make it easier to 

isolate the effect of subsidies. 

 

Analysis Plan 

 This study attempted to identify a statistical effect of public child care subsidy 

receipt by comparing cognitive development indicators between the treatment group, 

children who receive subsidies, and the control group, children who do not, while 

controlling for other observable factors that may impact cognitive development.  Any 

effect subsidies have on cognitive development is likely mediated by altering the quality 

of care available to children from low-income families.  Subsidies could also affect 

cognitive development by changing the type, quantity, or duration of care, or by reducing 

maternal stress.  The null hypothesis is that there is no difference in the cognitive 

development indicators among low-income children who receive child care subsidies 

compared with those who do not.  The alternative hypothesis is that there is a difference. 

 This analysis plan may suffer from selection bias, in that some children do not use 

child care at all, and it is not a randomly determined group.  Some children likely do not 

use child care because their families cannot afford it.  Some of these children presumably 
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would use child care if their families received a subsidy.  These children belong in the 

control group, and they would have been included if it were possible to identify them.  

Another option was to include all children from low-income families, whether they use 

child care or not.  This would have resulted in including many children in the control 

group who would not use child care even if their families received a subsidy.  These 

children do not belong in the analysis at all.  Either course was likely to bias the results.  I 

decided to exclude children who do not use child care because I believed that would 

result in a smaller bias than including them.  Moreover, any bias on the test statistic 

(subsidy receipt) was likely to be negative, representing a conservative estimate of the 

true effect.  All else equal, low-income children who do not use child care, but would if 

their families received a subsidy, are likely to have fewer advantages on average than 

children who do use child care even when their families do not receive a subsidy.  These 

children likely come from families with average incomes below that of the rest of the 

subsample, and may have fewer family resources that would facilitate access to non-

parental child care (including relative care, the use of which would qualify children for 

this study, even if it is provided free of charge).  Including them in the control group, if it 

were possible, would likely bring down the average cognitive development indicators of 

that group, accentuating any observed difference with the treatment group (children who 

receive subsidies).  Finally, those children in the overall sample who would not use child 

care even if their families received a subsidy likely have different characteristics than 

children who do use child care.  If these children were included in the control group, any 
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observed effect for the treatment group could be due to subsidy receipt or to spurious 

factors associated with the decision to use child care at all. 

 In the statistical models, the first dependent variable is a composite of three 

parent-reported indicators of emerging literacy and numeracy.  These indicators include 

how many colors the child can recognize, how many letters the child can recognize, and 

how high the child can count.  It is a continuous variable, and is a composite of three 

ordinal variables that have been standardized so that each has a mean of zero and a 

standard deviation of one.  The second dependent variable is an ordinal variable that can 

take four possible values (1=the child cannot read, 2=the child pretends to read but does 

not create a connected story when doing so, 3= the child pretends to read and creates a 

connected story when doing so, 4=the child can read).  Descriptions of how these 

variables were created, as well as the specific survey questions they include appear in 

Appendix A.  The independent variable of interest is a binary variable indicating whether 

the child’s family received public subsidies for child care, whether through TANF or any 

other public social service, welfare, or child care agency. 

 The study also controlled for other observable factors likely to impact cognitive 

development that could also be correlated with subsidy receipt, in order to isolate the 

specific effect of the subsidy.  These variables included the age of the child (measured in 

months); the race/ethnicity of the child (white, black, American Indian/Alaskan Native, 

Asian, Native Hawaiian/Pacific Islander, other); the annual income of the household 

(which can range from $0 to $35,000); how often the child was read to at home in a 

typical week; the highest education level of the child’s parents or guardians (less than a 
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high school diploma, high school, some college, college degree or higher); whether the 

child resided in a single-parent home or a two-parent home, and whether the child 

attended a Head Start program. 

 

Depicted mathematically, the models are as follows: 
 
 
cognitive = α + β(subsidy) + c(age) + d(family income) + f(female) + g(parent education) 
+ h(reading at home) + j(single parent) + k(Black) + l(Hispanic) + m(Asian) + n(other 
race) + p(Head Start) + µ 
 
read = α + β(subsidy) + c(age) + d(family income) + f(female) + g(parent education)  
+ h(reading at home) + j(single parent) + k(Black) + l(Hispanic) + m(Asian) + n(other 
race) + p(Head Start) + µ 
 
 
Where “cognitive” is the continuous measure of cognitive achievement described above, 

“read” is the ordinal measure of the child’s reading or pre-reading ability, “parent 

education is an ordinal measure of the highest educational attainment of the child’s 

parents or caregivers, “reading at home” is an ordinal measure of how often the child is 

read to at home, and “Head Start” is a binary variable indicating Head Start enrollment.  

Because “cognitive” is a continuous variable the first model used a linear Ordinary Least 

Squares (OLS) regression.  Because “read” is an ordinal variable, the second model used 

an Ordered Logistic regression.  Table 1 displays the expected relationships between the 

independent and dependent variables. 
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Table 1: Expected Relationships 
 

 Cognitive Read 

Subsidy Positive Positive 

Age Positive Positive 

Family income Positive Positive 

Female Positive Positive 

Parent education Positive Positive 

Reading at home Positive Positive 

Single parent Negative Negative 

Black Negative Negative 

Hispanic Negative Negative 

Asian Positive Negative 

Other race Negative Negative 

Head Start Positive Positive 

 

Results 

 

Descriptive Statistics 

This study is restricted to three-, four-, and five-year old children from families 

with household incomes less than or equal to $35,000 who use some form of non-parental 

child care.  Out of the total 7,209 total observations in the ECPP, 788 meet these criteria 
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and are included in the study.  The statistics that follow pertain only to this sub-sample of 

the total dataset.  Tables 2 through 6 present weighted summary statistics for the 

population this sample represents.  Unweighted summary statistics can be found in 

Appendix A.  The mean age in the sample is a little over four years and two months.  

Fifty-four percent of the children are boys.  About one-third of the sample is white, one-

third is Hispanic, and one-fifth is African American.  Almost all parents report that their 

children at least pretend to read, though less than four percent say their children can 

actually read on their own.  Only 14 percent of the unweighted sample (114 children) 

receives subsidies. 

 
Table 2: Continuous Variables (Weighted) 
 

Variable Mean Std. Err. 95% Confidence Interval 

Age (months) 50.48 0.4204 49.66 51.31 

Income ($1,000s) 18.91 0.4999 17.93 19.90 
Cognitive1 0.03 0.0387 -0.42 0.11 

 
1Cognitive is a continuous scale indicating cognitive development.  It is a composite of parent-reported 
indicators of cognitive development, including how high the child can count, how well the child knows the 
alphabet, and how many colors the child can recognize. 

 
Table 3: Child's Reading Ability (Weighted) 
 

Reading Ability Frequency Percent Std. Err. 
Child reads 96,617 4.06 20,191 

Child read, connection2 1,421,413 59.73 59,172 
Child reads, no connection2 818,389 34.39 57,593 

Child does not read 43,311 1.82 14,889 

Total 2,379,730 100.00  

 
2These refer to whether the child, when pretending to read, creates a connected story. 
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Table 4: Child's Race / Ethnicity (Weighted) 
 

Child’s Race / Ethnicity Frequency Percent Std. Err. 
White, non-Hispanic 880,262 36.99 59,237 
Black, non-Hispanic 698,689 29.36 58,940 

Hispanic 606,831 25.50 45,980 
Asian / Pacific Islander 54,258 2.28 14,752 

All other races 139,690 5.87 22,918 

Total 2,379,730 100.00  

 
Table 5: Family Structure (Weighted) 
 

Family Structure Frequency Percent Std. Err. 
Two-parent household 1,242,457 52.21 60,288 

Single-parent household 1,137,273 47.79 60,288 

Total 2,379,730 100.00  

 
Table 6: Other Categorical Variables (Weighted) 
 

Variable Frequency Percent Std. Err. 

Child’s Gender    

  Female 1,085,871 45.63 60,264 
  Male 1,293,859 54.37 60,264 

How often child read to    
  Not at all 32,364 1.36 9,386 

  Once or twice a week 372,190 15.64 39,251 

  3+ times per week 654,902 27.52 56,940 
  Every day 1,320,274 55.48 60,021 

Subsidy receipt    
  Yes 381,471 16.03 42,535 

  No 1,998,259 83.97 42,535 

Highest parental education    

  Less than high school 238,925 10.04 29,775 

  High school graduate 1,154,407 48.51 61,188 
  Some college 673,702 28.31 57,653 

  College graduate 202,991 8.53 33,049 
  Graduate school 109,994 4.62 20,745 

Head Start participation    
Yes 638,719 26.84 51,338 

No 1,741,010 73.16 51,338 
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Summary statistics for the treatment and control groups are displayed in 

Appendix B.  Subsidy recipients appear to have lower average incomes than non-

recipients ($14,270 vs. $19,800).  Also, subsidy recipients appear less likely to be white 

(25 vs. 39 percent, Tables 2b.1 and 2b.2) and more likely to be black (40 vs. 27 percent, 

Table 4b).  Most notably, children in subsidized care appear much more likely to come 

from single-parent households than children in unsubsidized care (74 vs. 43 percent, 

Table 5b). 

 

Multivariate Results 

 Table 7 presents the results of the OLS and Ordered Logistic regressions.  The 

models detected no statistically significant relationship between subsidy receipt and 

cognitive achievement.  Before analyzing this finding, it is worth exploring some of the 

relationships that did emerge in the analysis.  In the OLS model, the child’s age, sex, and 

race/ethnicity, as well as the parent’s education level and how often the child is read to at 

home predicted cognitive achievement.  All statistically significant coefficients had the 

expected sign with the exception of the “Black” variable.  Though the “Asian/Pacific” 

and “other race” variables were not individually significant, they were jointly significant 

with the other race variables (F < 0.001).  The covariates explained 29 percent of the 

variation in the dependent variable. 

The significant relationships the cognitive achievement measure has with age, 

parental education, and reading at home bolster confidence that the dependent variable is 

a reasonable construct for cognitive achievement.  Confidence in the measure would be  
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Table 7: Regression Output (Weighted)  
 

Cognitive (OLS) Read (Ordered Logistic)  

 

Coefficient 

Std. 

Err. 

 

p-value 

 

Coefficient 

Std. 

Err. 

 

p-value 

Subsidy .0081 .0906 0.929 .0044 .2604 0.987 

Income -.0012 .0034 0.713 .0127 .0116 0.273 

Age .0384 .0041 0.001*** .0266 .0168 0.113 

Female .1674 .0590 0.005*** -.1452 .1955 0.458 

Single parent -.0336 .0691 0.627 .4650 .2122 0.029** 

Black .2343 .0871 0.008*** -.0813 .2749 0.767 

Hispanic -.1460 .0757 0.054* -.3510 .2616 0.180 

Asian/Pacific -.0372 .2491 0.881 -.3263 .6098 0.593 

Other race -.0372 .1113 0.738 .2355 .4166 0.572 

Parent educ. .2171 .0290 0.001*** .2293 .1034 0.027** 

Child read to .1328 .0386 0.001*** .2517 .1282 0.050** 

Head Start -.1108 .0796 0.165 -.2978 .2399 0.215 

 
*** Indicates statistical significance at the 0.01 level. 
**   Indicates statistical significance at the 0.05 level. 
*     Indicates statistical significance at the 0.1 level. 

 

misplaced, for instance, if cognitive achievement were uncorrelated or negatively 

correlated with age.  Nevertheless, it is important to keep in mind exactly what the scale 

measures.  It is a composite scale measuring parent-reported indicators of cognitive 

achievement.  Some of the variation could therefore be attributed to characteristics of the 

parent being interviewed, rather than of the child in question.  For some of the variables, 

like age and sex of the child, we might expect little bias due to parental characteristics.  

For others, however, the picture is murkier.  For instance, it is not clear why the model 

shows no statistically significant relationship between income and cognitive achievement.  

Existing literature suggests income is positively correlated with cognitive development.  
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It is possible that the relationship is completely mediated by other covariates.  When the 

variables measuring single parenthood, parent’s education, and how often the child is 

read to at home are dropped from the model, the coefficient on income becomes positive 

and approaches statistical significance (p = 0.129).   An alternative explanation is that the 

coefficient could suffer from bias if parental reports of their children’s cognitive 

achievement suffer from inaccuracy or exaggeration that is correlated with income.  

Similar mechanisms could explain the positive sign on the coefficient for the “Black” 

variable.  In this case, the model may have detected differences in culture or perspective 

correlated with race.  These types of problems are an inherent weakness of measuring 

cognitive achievement through parental reports rather than through direct child 

observation.  Potential bias on the race or income coefficients complicates their 

interpretation, but makes controlling for these factors even more important for the 

integrity of the overall model. 

The Ordered Logistic model proved less illuminating than the OLS model.  Only 

three variables had statistically significant relationships with the dependent variable 

indicating reading or pre-reading ability.  Single parenthood, parent’s education, and how 

often the child is read to at home predicted reading behavior.  However, the single 

parenthood variable had the opposite sign than expected, indicating that, all else equal, 

children from single parent homes are more likely to engage in pre-reading behaviors 

than children from two parent homes.  This surprising result, combined with the lack of 

significance on the age variable, raises suspicion that the dependent variable may not 

measure cognitive achievement effectively.  The ordinal variable that measures reading 
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and pre-reading ability suffers from the same primary limitation as the scale in the OLS 

model; it relies on parental reports rather than child evaluation.  The measure suffers 

from an additional weakness, in that it has little variation across the sample.  Of the four 

possible values the variable can take, fully 94 percent of observations fall into the middle 

two values, as presented in Table 3.  The overwhelming majority of respondents reported 

that their child pretended to read.  Less than four percent of parents reported that their 

child could actually read.  Less than two percent reported that their child did not even 

pretend to read.  Though there is undoubtedly variation in actual pre-reading ability in 

this sample of 788 three- to five-year-olds, the survey questions measure it somewhat 

crudely.  The only significant variation in the ordinal measure is among parents who 

reported that their child pretends to read, between those who said their child creates a 

connected story when doing so and those who did not.  While this may be a meaningful 

indication of pre-reading ability, it is possible that parental reports on this question may 

be subjective, biased, or even largely arbitrary.  The more objective questions included in 

the cognitive achievement scale (including how many letters the child recognizes, how 

high the child can count, etc.) provide clearer indications of cognitive development.  

Given the OLS model’s more convincing depiction of the relationships between the 

covariates and the dependent variable, substantive interpretation will focus on it rather 

than on the logistic model. 
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Discussion 

 

The relationship between subsidy receipt and cognitive achievement is the focus 

of this study.  The lack of statistical significance could reflect limitations of the data and 

model, or it could reveal that subsidies in fact do not improve cognitive achievement for 

recipient children.  There are several data limitations that might obscure any relationship 

that does exist.  For instance, the dataset does not include variables on the duration of 

subsidy use or history of previous subsidy receipt.  It is possible that some non-recipients 

previously used subsidized care and that some current recipients had only received 

subsidies for a short time before participating in the survey.  Such occurrences could 

obscure a potential effect on cognitive achievement.  Perhaps more troublingly, subsidy 

receipt is not likely to be a randomly determined condition.  Factors that affect program 

qualification and take-up decisions vary by state and across individuals in ways not 

captured by the data.  Longitudinal data would allow analysis to control for fixed 

personal characteristics that might affect decisions to use subsidies, such as motivation to 

learn about assistance programs, and more effectively isolate any effect subsidy receipt 

has on cognitive achievement.  Finally, a more reliable measure of cognitive 

development, such as direct observation of each child, would eliminate potential bias and 

measurement error associated with parent-reported indicators of achievement.  These 

limitations notwithstanding, this model may have been sufficient to detect a strong 
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correlation between subsidy receipt and cognitive development, if such a relationship 

existed; its absence may suggest that it does not. 

There are at least three major reasons to suspect that subsidies may not improve 

cognitive development for recipient children.  First, it is not clear from this model 

whether subsidies allow parents to access higher quality care that they otherwise would.  

It is possible that subsidies may merely reduce families’ out-of-pocket expenses rather 

than prompting them to select more expensive care (Brooks, 2002; Weinruab, Shlay, 

Harmon and Tran, 2005).  This effect would be consistent with the program’s primary 

goal of facilitating parental employment, but would not likely improve cognitive 

development of recipient children.  Second, even if subsidies do result in parents 

accessing more expensive care, it is not clear that such care would be of higher quality.  

The relationship between cost and quality of care is complex, as described in the 

literature review section (Adams and Rohacek, 2002; Helburn, Morris and Modigliani, 

2002).  Moreover, parents may not reliably be able to distinguish higher quality from 

lower quality care.  Even if they could, low-income parents may not always be able to 

find high quality care in their communities, given the limited supply of high quality care 

in the U.S. market (Adams and Rohacek, 2002).  Finally, it is possible that a positive 

correlation between subsidies and cognitive achievement depends on how subsidy 

policies are designed.  Subsidy policies vary widely across states.  The national sample 

used in this study may not detect positive outcomes possibly associated with certain 

policies.  These may include higher reimbursement levels or policies designed to promote 

continuity of care. 
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Future research could improve on this study in several ways.  First, the basic 

model presented here could be applied to more appropriate data.  The ideal dataset would 

be longitudinal and would contain data on subsidy receipt, duration of subsidy receipt, 

child care type, child care quality (determined by trained observers), duration of care, and 

cognitive development (determined by professional assessment), in addition to standard 

demographic and socioeconomic information.  An even better model would include the 

state of residency for each observation.  With additional research, analysts could then 

group states according to their specific child care subsidy policy designs.  Including 

variables indicating high reimbursement rates for providers or policies designed to 

promote continuity of care might illuminate any effect specific policy variations have on 

child care quality or cognitive development.  Such studies are necessary before any 

obvious implications for policy emerge. 

 

Conclusion 

 

 This study is an early step toward answering an important question.  Child care 

subsidies are an important component of the post-welfare reform public assistance 

system.  They also provide a potentially promising vehicle for addressing some of the 

root causes of the academic achievement gap.  Ensuring that children from all 

socioeconomic backgrounds arrive at school equipped to learn is essential to maintaining 

equality of opportunity in the United States and is an important investment in our future 
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economic competitiveness.  In light of the substantial increase in public resources 

devoted to child care subsidies in the last decade, additional research is critical to 

determine if subsidies in their current form affect cognitive development.  By comparing 

different state subsidy policies, future studies could attempt to identify specific policy 

variations that lead to positive effects, so they can be replicated.  Subsidies are a valuable 

tool for improving employment outcomes for low-income parents, but they provide an 

opportunity to help recipient children as well.  Increased understanding of the 

connections between child care choices of low-income families, cognitive development 

of their children, and the effects of specific policies can help us seize this opportunity. 
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Appendix A: Description of Dependent Variables 

 
The cognitive development variable used in the OLS model is a continuous scale 
comprised of the following survey questions: 
 
1. Can your child identify the colors red, yellow, blue, and green by name? 
 

a. All of them 
b. Some of them 
c. None of them 

 
2. Can your child recognize: 
 

a. All of the letters of the alphabet 
b. Most of them 
c. Some of them 
d. None of them? 

 
3. How high can your child count? 
 

a. Not at all 
b. Up to five 
c. Up to ten 
d. Up to twenty 
e. Up to fifty 
f. Up to 100 or more? 

 
 
In the final scale, higher numbers indicate higher cognitive achievement.  Therefore, the 
first step I took was reversing the order of the values for the variables indicating color 
and letter recognition.  The variable indicating ability to count was already in the proper 
order.  I then scaled each variable to have a mean of zero and a standard deviation of one.  
I did this by subtracting the mean from each value and then dividing by the standard 
deviation.  Once I had done this with each of the three variables, I created a new variable, 
called “cognitive,” that was the mean of these three variables.  I used this scale in the 
OLS regression model. 
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The ordinal variable that measures reading and pre-reading ability is comprised of the 
following survey questions: 
 
1. Is your child able to read story books on (his/her) own now? 
 

a. Yes 
b. No 

 
2. Does your child actually read the words written in the book, or does (he/she) look at 
the book and pretend to read? 
 

a. Reads the written words 
b. Pretends to read 
c. Does both 

 
3. When (he/she) pretends to read a book, does it sound like a connected story, or does 
(he/she) tell what's in each picture without much connection between them? 
 

a.  Sounds like a connected story 
b.  Tells what’s in each picture 
c.  Does both 

 

I used the survey responses to code a variable called “read” to have the following values: 

1=the child cannot read 
2=the child pretends to read but does not create a connected story when doing so 
3= the child pretends to read and creates a connected story when doing so 
4=the child can read 

I used this variable in the Ordered Logistic model. 
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Appendix B: Unweighted Descriptive Statistics 

 

Table 2a: Continuous Variables (Unweighted) 
 

Variable Mean Min. Max. St. Dev. 

Age (months) 50.37 36.00 71.00 7.930 
Income ($1,000s) 19.32 2.50 32.50 9.321 

Cognitive1 0.00 -2.54 1.45 .796 

 
1Cognitive is a continuous scale indicating cognitive development.  It is a composite of parent-reported 
indicators of cognitive development, including how high the child can count, how well the child knows the 
alphabet, and how many colors the child can recognize. 

 
Table 3a: Child’s Reading Ability (Unweighted) 
 

Reading Ability Frequency Percent 

Child reads 31 3.93 
Child read, connection2 458 58.12 

Child reads, no connection2 286 36.29 

Child does not read 13 1.65 

Total 788 100.00 

 
2These refer to whether the child, when pretending to read, creates a connected story. 
 
Table 4a: Child’s Race / Ethnicity (Unweighted) 
 

Child’s Race / Ethnicity Frequency Percent 

White, non-Hispanic 284 36.04 

Black, non-Hispanic 159 20.18 
Hispanic 274 34.77 

Asian / Pacific Islander 19 2.41 

All other races 52 6.60 

Total 788 100.00 
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Table 5a: Family Structure (Unweighted) 
 

Family Structure Frequency Percent 

Two-parent household 448 56.85 
Single-parent household 340 43.15 

Total 788 100.00 
 
 
 
 
Table 6a: Other Categorical Variables (Unweighted) 
 

Variable Frequency Percent 

Child’s Gender   

  Female 361 45.81 
  Male 427 54.19 

How often child read to   
  Not at all 15 1.90 

  Once or twice a week 128 16.24 
  3+ times per week 222 28.17 

  Every day 423 53.68 

Subsidy receipt   
  Yes 114 14.47 

  No 674 85.53 

Highest parental education   

  Less than high school 103 13.07 
  High school graduate 342 43.40 

  Some college 232 29.44 

  College graduate 71 9.01 
  Graduate school 40 5.08 

Head Start participation   
Yes 213 27.03 

No 575 72.97 
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Appendix C: Comparison of Treatment and Control Groups  

 

The following tables present weighted descriptive statistics for subsidy recipients and 
non-recipients in the sample.  Minor variation in estimated frequencies and percentages 
are due to rounding. 
 
 
Table 2b.1: Subsidy Recipient Continuous Variables (Weighted) 
 

Variable Mean Std. Err. 95% Confidence Interval 

Age (months) 49.42 0.8788 47.69 51.17 

Income ($1,000s) 14.27 0.9874 12.31 16.23 
Cognitive1 0.00 0.0949 -0.18 0.19 

 
Table 2b.2: Non-Recipient Continuous Variables (Weighted) 
 

Variable Mean Std. Err. 95% Confidence Interval 

Age (months) 50.68 0.4707 49.76 51.61 

Income ($1,000s) 19.80 0.5454 18.73 20.87 
Cognitive1 0.04 0.0422 -0.04 0.12 

 
1Cognitive is a continuous scale indicating cognitive development.  It is a composite of parent-reported 
indicators of cognitive development, including how high the child can count, how well the child knows the 
alphabet, and how many colors the child can recognize. 

 
 
Table 3b: Child’s Reading Ability (Weighted) 
 

Subsidy Recipient Non-Recipient  

Reading Ability Frequency Percent Frequency Percent 
Child reads 9,650 2.53 86,927 4.35 

Child read, connection2 234,529 61.49 1,187,002 59.40 
Child reads, no connection2 133,837 35.09 684,624 34.26 

Child does not read 3,395 0.89 39,966 2.00 

Total 381,410 100.00 1,998,520 100.01 
 
2These refer to whether the child, when pretending to read, creates a connected story. 
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Table 4b: Child’s Race / Ethnicity (Weighted) 
 

Subsidy Recipient Non-Recipient  

Child’s Race / Ethnicity Frequency Percent Frequency Percent 
White, non-Hispanic 96,192 25.22 784,141 39.24 

Black, non-Hispanic 151,115 39.62 547,540 27.40 
Hispanic 103,324 27.09 503,377 25.19 

Asian / Pacific Islander 13,235 3.47 40,966 2.05 
All other races 17,545 4.60 122,097 6.11 

Total 381,410 100.00 1,998,120 99.99 

 
 
Table 5b: Family Structure (Weighted) 
 

Subsidy Recipient Non-Recipient  

Family Structure Frequency Percent Frequency Percent 

Two-parent household 97,412 25.54 1,145,037 57.30 
Single-parent household 283,998 74.46 853,283 42.70 

Total 381,410 100.00 1,998,320 100.00 
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Table 6b: Other Categorical Variables (Weighted) 
 

Subsidy Recipient Non-Recipient  

Variable Frequency Percent Frequency Percent 

Child’s Gender     

  Female 178,004 46.67 907,837 45.43 
  Male 203,406 53.33 1,090,483 54.57 

How often child read to     
  Not at all 1,144 0.30 31,174 1.56 

  Once or twice a week 81,851 21.46 290,556 14.54 

  3+ times per week 89,593 23.49 565,325 28.29 
  Every day 208,822 54.75 1,111,266 55.61 

Highest parental education     
  Less than high school 30,284 7.94 208,625 10.44 

  High school graduate 210,271 55.13 944,206 47.25 

  Some college 99,586 26.11 574,117 28.73 
  College graduate 36,310 9.52 166,660 8.34 

  Graduate school 4,996 1.31 104,912 5.25 

Head Start participation     

Yes 94,361 24.74 544,342 27.24 
No 287,049 75.26 1,453,978 72.76 

 

 


