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Abstract
Over half of the toddlers in the U.S. experience routine nonparental care, but much less is known
about early care than about preschool care. This study analyzed 2-year-old child care and child
outcome data from the nationally representative ECLS-B sample of children born in 2001. At two-
years of age, 51% of children experienced exclusive parental care, 18% relative care, 15% family
child care, and 16% center care. More children in nonparental care were in medium quality care
(61%) than in high quality (26%) or low quality (13%) care. Low-income children were more
likely than non-low income children to be cared for by their parents and, when in care, were more
often in lower quality care. The impact of toddler care quality on cognitive skills was estimated
using propensity score adjustments to account for potential selection confounds due to family and
child characteristics. Children’s cognitive scores were higher in high or medium quality care than
in low quality care, but no evidence emerged suggesting that poverty moderated the quality
effects. Nevertheless, this suggests that increasing the proportion of low-income children in high
quality care could reduce the achievement gap because low-income children are very unlikely to
experience high quality care.
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The care of infants and toddlers has undergone significant changes over the last 40 years. In
decades past, the vast majority of 12–24-month-old children were cared for at home by their
mothers. By the mid 2000’s, however, less than half of infants and toddlers in the U.S.
stayed at home with their mothers, indicating that the majority of 1- to 2-year-old U.S.
children receive part- or full-time care by people other than their parents (Laughlin, 2010).
Ensuring that infants and toddlers benefit from positive early experiences is important to
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parents, and is of growing concern for policy makers. Since most child care research focuses
on the preschool period, little is known about the impact of nonparental child care
experiences during the infant and toddler period, especially at the national level. The
purpose of this study is to extend our understanding of the impact of child care experiences
for infants and toddlers by analyzing a nationally-representative data source on children’s
early development, the Early Childhood Longitudinal Study-Birth cohort of children born in
2001 (Flanagan & West, 2005). Propensity score methods are used to reduce bias in the
estimation of the effect of child care quality on the cognitive development of 2-year-old
children owing to parental selection of different types and quality of child care.

High Quality Child Care
The quality of care received by infants and toddlers is thought to be crucial to their
development, and in order to provide maximal developmental benefit, child-adult
interactions must be continually sustained and grow increasingly complex over time
(Bronfenbrenner & Morris, 2006). Increasing complexity arises when caregiver-child
interactions are scaffolded to reflect the child’s understanding of relationships and objects.
Constructionist theorists extend the interaction-based child care quality model to argue that
young children construct their own learning by interacting with and operating in their natural
environments (Bodrova & Leong, 2006; Piaget, 2007; Vygotsky, 1978). These theories have
been influential in shaping our understanding of the quality of child care, and specifically
the importance of both the quality of adult-child interactions and the child’s opportunity to
interact with varied and rich materials within the child care classroom. In prior child care
research, developmentally-supportive environments were found to be rich in spoken
language experiences; encourage children to safely explore their physical, social, and
intellectual environment; and contain play environments that stimulate children’s cognitive
development (National Institute of Child Health and Human Development, Early Child Care
Research Network [NICHD ECCRN], 2000a; Vandell, 2004). We define high quality child
care as care that occurs in safe settings where children are provided with rich play
environments and reciprocal interactions that encourage exploration and learning.

Child Care Quality and Children’s Cognitive Development
Studies of preschool children consistently find a positive association between child care
quality and children’s cognitive skills (Burchinal & Cryer, 2003; Burchinal, Kainz, & Cai,
2011; Camilli, Vargas, Ryan, & Barnett, 2010; Gormley, Gayer, Phillips, & Dawson, 2005;
Howes et al., 2008; Mashburn et al., 2008; NICHD ECCRN, 2000a, 2002a, 2005; NICHD
ECCRN & Duncan, 2003; Peisner-Feinberg & Burchinal, 1997; Peisner-Feinberg et al.,
2001; Pianta, Barnett, Burchinal, & Thornburg, 2009; Reynolds, Temple, Robertson, &
Mann, 2002; Vandell, 2004; Votruba-Drzal, Coley, & Chase-Lansdale, 2004). However,
much less is known about child care quality effects on infant and toddler cognitive
development. Experimental studies, which eliminate bias due to parental selection into
different types of child care, find that, at 36 months, children’s cognitive skills are enhanced
by high-quality child care, with effect sizes ranging from d = .12 in the Early Head Start
Study (Love et al., 2005) to d = .83 in the Infant Health and Development Program
(McCormick et al, 2005) to d = 1.23 in the Abecedarian study (Campbell, Pungello, Miller-
Johnson, Burchinal, & Ramey, 2001). The quality of care in these interventions was likely to
be high due to involvement of research staff and use of evidence-based curricula, but child
care quality was not actually measured in the treatment or control conditions in the
Abecedarian and Infant Health and Development Program interventions.

In the case of younger children (12–24 months), the focus of the present paper, associations
between child care quality and cognitive skills are rarely investigated, and were observed in
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a handful of non-experimental studies. These include both small, single-site studies
(Burchinal, Roberts, Nabors, & Bryant, 1996) and larger multisite studies using data
collected in the 1990s (NICHD ECCRN, 2006; NICHD ECCRN & Duncan, 2003). Child
samples in prior work were primarily low income (e.g., Early Head Start) or from middle-
class backgrounds (e.g., National Institute of Child Health and Development Study of Early
Child Care and Youth Development [NICHD-SECCYD]) and thus not fully representative.
While studies using the National Longitudinal Study of Youth (Han, Waldfogel, & Brooks-
Gunn, 2001) are nationally representative, they do not adequately address associations
between child care quality and cognitive skills due to the fact that child care quality was not
measured. In addition, few large observational studies use statistically rigorous methods to
account for parental selection into differing levels of child care quality, types of care, and
quantity of care (an exception is work by Dearing, McCartney, and Taylor [2009] with the
NICHD-SECCYD sample). The present study therefore uses propensity scores to examine
the effect of early child care on cognitive skills at 24 months for children in the ECLS-B, a
nationally-representative sample of children born in 2001.

Other Facets of Child Care that May Relate to Cognitive Skills
In order to account for the relation between child care quality and cognitive skills in an
unbiased manner, it is necessary to also account for other facets of early child care that, in
prior work, have been linked to children’s cognitive skills. Principal among these are the
amount of time children spend in child care, the age at which they enter care, and the type of
care they receive. Of these, the type of care a child receives (center care or not) may be
particularly important because being in center care is associated with increases in cognitive
skills (Clarke-Stewart, Gruber, & Fitzgerald, 1994). While center care predicts cognitive
skills over and above the measured quality of care in many studies (Brooks-Gunn, Han, &
Waldfogel, 2002; NICHD ECCRN, 2000b, 2006; NICHD ECCRN & Duncan, 2003), other
research finds no cognitive benefit (measured at age 3) for center care versus mother-only
care during the first year of a child’s life (Han et al., 2001). Loeb, Bridges, Bassok, Fuller,
and Rumberger (2007) found that first entering center care between ages 2 and 3 resulted in
greater cognitive gains than entering center care in the year prior to kindergarten. Beginning
center care prior to two years of age yielded no additional cognitive benefits. Studies that
simultaneously examined the amount of time children spent in child care and the quality of
child care found only a quality effect on cognitive outcomes (NICHD ECCRN, 2000b;
NICHD ECCRN, 2006; NICHD ECCRN & Duncan, 2003).

Given the above evidence, it is questionable how important these other dimensions of child
care are in terms of predicting cognitive skills over and above the measured quality of child
care. However, these dimensions of child care may be linked with cognitive skills, and
cannot be ignored since doing so may bias any estimates of the effects of child care quality.
The present study therefore tests whether these dimensions are related to cognitive skills.

Differential Effects of Child Care on Low-Income Children
Whether or not child care quality has an overall impact on cognitive skills, it is important to
test for the effect of quality on low-income children, since public policies are often targeted
toward children from low-income backgrounds. Additionally, estimating the relative
magnitudes of effect for low-income and middle-income children is useful for understanding
the ability of subsidized, high-quality child care for low-income children to narrow
achievement gaps. Some evidence from the preschool period suggests that high-quality care
might be a protective factor for low-income children (Burchinal, Roberts, Zeisel, Hennon, &
Hooper, 2006). Quality of care appears to be related to cognitive development for all
children (Vandell, 2004), but may be a stronger predictor for low-income children in the
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first year of grade school (Dearing et al., 2009). Although Dearing et al. (2009) considered
early care, they did not isolate it from later child care, instead measuring child care quality
by the number of times a child experienced high-quality care from 6 to 54 months. It is,
thus, important to know whether high-quality infant/toddler care is protective separate from
high-quality preschool care.

Present Study
This study has two aims. First, descriptive information about toddler care experiences are
provided using the nationally-representative Early Childhood Longitudinal Survey – Birth
Cohort (ECLS-B) to address the need for more information about the type, quantity, and
especially quality of child care for toddlers in the US. Second, it addresses the understudied
question of whether early cognitive development is related to the quality of toddler care. The
ECLS-B provides rich information on children’s socio-demographic and psychological
characteristics that enable us to use propensity score procedures to reduce bias in estimating
the relation between measured child care quality and children’s cognitive development from
9 to 24 months of age. We hypothesize that higher quality child care promotes toddlers’
cognitive development.

Method
Participants

Data are drawn from the Early Childhood Longitudinal Study—Birth Cohort, a nationally
representative, longitudinal cohort study of U.S. children born in 2001 (Flanagan & West,
2005). Sampling from birth certificate records, the ECLS-B oversampled Asian and Pacific
Islanders, Native Americans and Alaska Natives, low-birth-weight (1,500–2,500g) and very-
low-birth-weight (less than 1,500g) children, as well as twins. At 9 and 24 months, children
and their caregivers were assessed. The ECLS-B collected data on 10,600 children at the 24-
month data collection period, representing 99% of the original study sample. Descriptive
statistics on the 24-month sample of children is presented in Table 1, appropriately weighted
so that the means, standard deviations, and percentages are representative of children born in
the U.S, in 2001. The means and standard deviations in Table 1 were estimated for the
maximum number of children in the ECLS-B with valid data.

The N of the full sample of children in Table 1 is larger than the N of children in the main
analysis of the paper. For the analytic models assessing child care quality effects on
cognitive skills, the sample includes all children with non-missing values for their 24-month
child care arrangement, 24 month Bayley mental score, and ECLS-B sample weight
(W2C0); and who met eligibility criteria for the child care observation subsample (described
below), whether they were in child care or stayed at home with parents (n = 8,350).
Excluding the 500 children who were ineligible for child care observation, there were some
small, but significant differences between children with missing values on these variables
and those without. Children with missing values were less likely to be in poverty or speak
English at home, had lower 9-month Bayley scores (difference of 0.8), and lower maternal
sensitivity (NCATS) scores. These children were more likely to be from non-white, -black,
or -Hispanic backgrounds; be the first born child; be born at a very low birth weight; have
mothers with less than a high school education and have higher observed HOME scores at 9
months.

Measures
Comprehensive data were collected on study children when they were approximately 9 and
24 months of age via direct child assessment, parent surveys, and observational measures.
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One-to-one assessments of children’s cognitive ability were carried out by ECLS-B staff in
the child’s home, as were observations of interactions between children and their mothers.
Child care observations were also carried out by ECLS-B staff in the settings in which the
study child’s primary care took place, i.e. where the child spent the most number of hours
per week in nonparental care. This was either in a child care center or in the child’s, a
relative’s, or a non-relative’s home. Other measures used as control variables were collected
via parent surveys, which were administered in children’s homes.

All analyses were weighted to provide nationally representative statistics and all tables were
created in accordance with IES reporting guidelines. In keeping with NCES/IES reporting
guidelines for the ECLS-B, case counts in all tables are rounded to the nearest 50. All
descriptive statistics were weighted by the appropriate analytic weight; standard errors were
calculated using appropriate PSU and stratum variables supplied by the ECLS-B study.

Socio-demographic, family, and other child and maternal characteristics—
Detailed demographic information about children and their families was collected via birth
certificate records and a 60-minute in-person interview of a child’s parent (typically the
mother) in which the ECLS-B trained interviewer asked questions aloud and entered the
responses in a computer. In order to control for selection into different types of infant and
toddler child care experiences (NICHD ECCRN, 2005), our regressions include the
following controls: child’s age (in months), gender, ethnicity (non-Hispanic white, African
American, Hispanic, or other), mother’s education (less than HS, HS graduate, some
college, BA or greater) and marital status (at 9 months), and whether family income at 9
months was above the 185% poverty line, the cutoff for Head Start and Free and Reduced
Lunch eligibility. In 2003, a family of four below 1.85 times the poverty threshold had an
income under $34,040. Also accounted for were the following structural features of the
family: whether the child was first born, the child’s number of older siblings, and whether
English was spoken at home. Children’s birth weight, either moderately low birth weight
(1,500 to 2,500 grams) or very low birth weight (less than 1,500 grams), were included in all
models.

Finally, maternal teaching behaviors as measured by the Nursing Child Assessment
Teaching Scale (NCATS) were included in all models. When children were 9 months old,
the ECLS-B videotaped the parent (the main respondent – typically the mother) selecting an
NCATS task that the sampled child had no experience with and then teaching the child that
task. Trained raters then coded the videotapes. All models include total parent score from
the NCATS (α= .68), which measured parental responsivity to cues (e.g., pausing as child
initiates action), cognitive growth fostering (e.g., type of instructions and modeling), socio-
emotional growth fostering (e.g., cheerleading), and response to distress (e.g., rearranging
toys).

Children’s cognitive skills—We used the mental scale of the Bayley Short Form-
Research Edition (BSF-R) at 24 months as the child outcome. The BSF-R was developed
specifically for the ECLS-B and includes a subset of questions from the larger Bayley Scales
of Infant Development – Second Edition (BSID-II). At 24 months, the BSF-R mental scale
measures a child’s performance on tasks requiring memory, problem solving, and language
skills. Children were presented tasks such as naming pictures, verbal comprehension,
comparing sizes, and matching colors. ECLS-B staffers who administered the BSF-R
received a 3-day intensive training on administering and scoring the individual BSF-R items,
which culminated in each staffer administering a live BSF-R to a 21 to 30-month old child
to ensure and measure accuracy. Those staffers who ended up administering the BSF-R as
part of the full data collection effort scored an average of 93 percent for administration
accuracy and an average of 97 percent for scoring accuracy on the BSF-R mental scale. The
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scale scores were calculated using IRT true-score equating so that BSF-R scores were on the
same scale as the BSID-II. The observed overall BSF-R mental scale reliability coefficient
was 0.975. ECLS-B guidelines indicate that scale scores are most appropriate for use in
analyses of developmental growth over time.

Child care quantity and type—The primary caregiver, typically the mother, was
interviewed and asked whether the child was currently in child care, the number of hours per
week in child care, and the type of care the child received during the year that the child
turned 2-years-old (between January 2003 and December 2003).

Child care quality—For cost reasons, the ECLS-B observed child care quality for a
randomly-chosen 25% subsample of the children whose parents reported using nonparental
care for at least 10 hours per week. This group is referred to as the Child Care Observation
(CCO) sample. Children who lived in Alaska, Hawaii, resided in American Indian
supplement Population Sampling Units, or in a care setting where the language spoken was
one other than English or Spanish were not eligible for observation and thus not included in
analyses presented below, which amounted to a total of 500 children. All eligible cases
where the child lived in poverty and spent the most hours per week in a center-based care
arrangement were included in the CCO sample with certainty. All other eligible cases were
subsampled at rates designed to reduce the variability in probabilities of selection resulting
from the oversampling of low and very low birth weight children in the base ECLS-B
sample.

The measures of child care quality in centers and in home-based care used in the ECLS-B
were developed to measure comparable dimensions in the two settings from a constructivist
theory of early development (Piaget, 2007; Vygotsky, 1978). In this study, the
Environmental Rating Scales (ERS), including the Infant/Toddler Environmental Rating
Scale (ITERS) and Family Day Care Rating Scale (FDCRS), were used to measure the
quality of the child care environment. ERS instruments measure the extent to which adults
provide frequent stimulating and sensitive interactions, children have the opportunity to
interact with a variety of age-appropriate objects and activities (e.g., water, sand, dress-up
clothes), and the child’s health and safety is maintained within that environment.

For children in center-based care, ECLS-B observers rated quality of care using the ITERS
and for children in family or non-relative home-based care, observers rated child care
quality using the FDCRS. The ITERS is a classroom-level measure of child care quality that
examines the child’s experiences in the care setting. The ITERS examines interactions with
adults and peers, exposure to materials and activities, the extent to which and the manner in
which routine care needs are met, and the furnishings and displays in the classroom (9
month to 2 year User’s Manual). Harms, Cryer, and Clifford (1990) report inter-rater and
test-retest reliability of r = 0.58 and r = 0.89, respectively, internal consistency was α =
0.83, criterion validity at 83 percent, and content validity between 75 and 86 percent. ECLS-
B conducted 69 quality control visits to assess reliability of ITERS scoring among its raters,
finding an average reliability score across all quality control visits of 87.2 (range 78.3–96.5).
The total quality score on the ITERS (α=.86 in the ECLS-B) was used in analyses. This
score contains 29 items from the broad categories mentioned above and is on a 7-point scale.
The FDCRS is a setting-level measure of child care quality that examines the child’s
experiences in the care setting, including interactions with adults and peers, materials and
activities exposure, whether, how much, and the manner in which routine care needs are
met, and classroom furnishings and displays (9-month to 2-year user’s manual). Inter-rater
reliability for the FDCRS was reported to be r = .90, internal consistency was only reported
for the subscales and varied from α = 0.7 to α = .93 and while the original manual did not
report on concurrent validity, other studies report high correlations (.80) between the
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FDCRS and visitors’ ratings of family day care settings (U.S. Administration for Children
and Families, 2013). We used the total quality score on the FDCRS (α= .88 in the ECLS-B),
which contains 33 items drawn from the categories mentioned above and is also on a 7-point
scale.

ECLS-B staffers who rated the quality of care for study children received an extensive
multi-day training split roughly 35–65 between direct instruction and field observations that
included conducting observations in small groups lead by a trainer and then discussing
experiences and scoring with the same small groups in the afternoon. To be certified on
either the ITERS or FDCRS, observers were required to have 80 percent of their scores
within one point of the consensus score as well as a positive trainer evaluation.

Published guidelines provide an interpretation of the meaning of different values along the
7-point scale of the ITERS and FDCRS: 1 (inadequate), 3 (minimal), 5 (good), and 7
(excellent). Following Kontos, Howes, Shinn, and Galinsky (1995) and Phillipsen,
Burchinal, Howes, and Cryer (1997), low-quality care is categorized as a score on the
ITERS or FDCRS below 3, medium-quality care as a score greater than or equal to 3 and
less than 5, and high-quality care as a score of 5 and above. In using this approach to
measure overall child care quality, we borrow from prior research (Burchinal et al., 2000)
that treated scores from different child care quality measures equally in analyses that
accounted for potential differences in mean scores and variability across the two
instruments. To ensure the quality construct is appropriate, the regression models described
below allow for the combined quality score to vary by type of care (by including a type-of-
care-by-quality interaction term) to account for any differences that might be measure based.
A series of robustness checks, in which the final model is estimated separately by child care
type, among others, are estimated to ensure the validity of treating ITERS and FDCRS
scores as equivalent. The outcomes of these checks are presented at the end of the Results
section.

Child care categorization for analysis—Two issues complicate ECLS-B-based
analyses of child care type and quality. First, type of care has been divided into exclusive
parental care and routine nonparental care. It is noteworthy that the nonparental group is
further distinguished by where child care is provided and who provides it (i.e., relatives,
non-relatives in a home-based setting, or center care). Second, as mentioned above, child
care quality was only observed for a random subsample of about 25% of children who were
in at least 10 hours of nonparental care, coded here as receiving high-, medium-, or low-
quality care based on their ITERS or FDCRS scores. Thus, for analytic purposes, a total of
five child care categories were possible, which encompassed all children in the ECLS-B at
24 months: i) exclusive parental care; ii) nonparental care that was not-observed; iii) low
quality care; iv) medium quality care; and v) high quality care.

Analytic Approach
Two sets of analyses were conducted. The first provides a nationally representative
description of the child care experiences of 2-year-olds in 2003. The type, quantity, and
quality of care are described for the entire sample and separately by poverty status of the
family. The use of appropriate ECLS-B sample weights ensures that the child care
experiences described are nationally representative

The second set of analyses estimated differences in cognitive development among children
in high-, medium-, and low-quality toddler care. Preliminary analyses tested quality-by-
quantity and quality-by-type interactions and found no consistent evidence of them. Based
on the results from this analysis, the analyses presented in this paper utilize propensity score
methodology to test for associations between child care quality and 24 month Bayley mental
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scores across the entire ECLS-B sample, including those children in exclusive parental care
or for whom child care was unobserved.

Generalized propensity scores to account for selection into child care—To
help account for the selection processes involved in the decision to keep a child at home or
place him/her in child care (whether low, medium, or high in quality), generalized
propensity score models were estimated on the entire ECLS-B sample. Because the ECLS-B
is an observational study, estimated associations between child care quality and child
outcomes may over- or understate causal effects owing to family and child factors that are
correlated with child care quality and child outcomes. In cases when there are a large
number of such factors, and the distribution of these factors varies with treatment status
(child care quality in this analysis), covariate adjustment via regression analysis alone is
often inadequate (Imbens, 2000). Building on Rosenbaum and Rubin’s (1983) propensity
score adjustment technique, Imbens (2000) and Imbens and Wooldridge (2009) outline a
method of adjusting for treatment choice based on pre-treatment characteristics in situations
where treatment takes on more than two values, termed generalized propensity scores.

First, a multinomial logistic regression is estimated to predict whether a child was in
parental care, nonparental care not observed, low quality, medium quality, or high quality
nonparental care during the 12–24 month period using a wide range of covariates.
Covariates drawn from the literature include the child’s development, ethnicity, and poverty
status, were related to family choice of child care (Early & Burchinal, 2001; Gamble,
Ewing, & Wilhelm, 2009). In addition, the representativeness of the ECLS-B sample
provides further assurances that the analytic models to predict propensity to select care are
reliable (Burchinal & Nelson, 2000). A list of the variables used in the propensity score
analysis, including descriptive statistics for each of the child care groups, and the results of
the multinomial logistic regression are presented as online supplementary tables 1 and 2,
respectively. The coefficient estimates from the multinomial logistic regression predicting
care categories are then used to calculate a child’s probability of being in each one of the
different categories. The generalized propensity score for each child is equal to the inverse
of the child’s probability of being in the appropriate care category given their 24-month
parenting or child care experience.

We assessed the adequacy of the propensity score model by checking for balance across the
treatment groups on each of the key independent variables in our final model, both before
and after propensity score adjustment. Before propensity score adjustment, only 3 of the 17
independent variables in our final model were balanced across treatment groups; after
propensity score adjustment, balance across treatment groups was achieved in 11 of the 17
independent variables. In addition, for each of the 17 variables, we conducted 10 pairwise
comparisons of standardized means for a total of 170 comparisons. Only 13 (8%) of the
propensity-adjusted comparisons had standardized mean differences below −.1 or above .1,
a common criteria for assessing balance. By comparison, 64 of the 170 (38%) of the pre-
propensity score adjusted comparisons had standardized mean differences outside the −.1
to .1 interval.

The final step in the analysis is to use the generalized propensity scores to weight an OLS
regression predicting the Bayley cognitive score at 24 months using indicators for child care
type and the set of variables in Table 2 as independent predictors as follows,
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By including the dummy variables in the equation for children in parental and unobserved
nonparental care, a full sample was maintained and regression coefficients equal the
difference in average outcomes for these groups of children as compared with the group
with observed, medium-quality child care. This generalized propensity score model should
account for potential selection bias to the variables included in the multinomial regression
models, thereby reducing bias in the estimation of the toddler quality effects.

Results
Child Care Experiences for 24-Month-Old Toddlers

The first set of analyses described the child care experiences at 2 years for the nationally
representative sample, ECLS-B. Table 2 provides nationally representative estimates of the
type, quantity, and quality of care as experienced by children who were 24 months of age in
2003, both for the entire sample and separately by poverty status.

Type and quantity of toddler care—About half (51%) of two-year olds were in
parental care (experienced less than 10 hours per week of nonparental care); 18% were in
relative care; 15% were in child care homes; and 16% of children were in child care centers.
Significantly higher proportions of low-income children were in parental care (odds ratio,
1.69) and relative care (odds ratio, 1.22) relative to middle- and upper- income age mates,
while the opposite was true for enrollment in center care (odds ratio .58). Table 2 further
breaks out the average amount of time spent by toddlers in more than 10 hours per week of
nonparental care across various types of care arrangements. Children in either relative care
or child care homes spent an average of 32 hours in those settings, while children who were
primarily in center care spent an average of 34 hours per week there. Center care was the
only setting with a statistically significant difference between the amount of time spent by
low income (M = 32 hours/week) and middle- or upper-income children (M = 37 hours/
week), F(1, 1350)=19.02, p < .001.

Quality of toddler care—Of those 24-month-olds in nonparental care settings, medium-
quality care was experienced by the largest percentage of children (61%) followed by low-
quality care (26%) and high-quality care (13%). Low-income children, compared with
medium-and upper-income children, were more often in low-quality care (43% v 16%) and
less often in medium- (48% v 69%) or high-quality care (9% v 15%), χ2 = 38.17, p<.001.
Whereas mean child care quality scores were equivalent for low- and medium-income
children in child care centers, low-income children had significantly lower mean quality
scores in either relative care and child care homes F(1, 800) = 119.96, p < .001.

Child Care Quality Impacts on 24 Month Cognitive Skills
To estimate toddler care quality effects on 24 month cognitive skills, the presentation of
results begins with the children whose child care settings were observed and rated by ECLS-
B staffers, testing whether the quality, quantity, and type of child care are related to
cognitive skills at 24 months. Then a multinomial propensity score model was estimated
with children in medium-quality care for 35 hours or less as the reference cell and weights
calculated for the following groups: low quality (<=35 hours or >35 hours), medium quality
(>35 hours), and high quality (<=35 hours or >35 hours). Results in Table 3 show effect size
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estimates from regressions of 24 month Bayley mental scores on joint indicators of quality
and quantity of care, whether in center care or not, income status, and controls. Results in
column 1 come from a regression weighted by the appropriate ECLS-B child care
observation sampling weight, while the regression results in column 2 are propensity score
weighted, specifically the inverse of the child’s propensity to be in the quantity by quality
categories described above. Post-hoc tests of the main effects of child care quality, quantity,
and type reveal that only the main effect of quality was statistically significant, and that the
quality-by-quantity interaction was not statistically significant. Follow-up analyses (not
shown) also indicated that quality-by-poverty status interactions were not statistically
significant (all p-values > 0.15). Child care quality appears to be the only child care
dimension significantly associated with cognitive skills at 24 months.

The above analysis included only children in child care and therefore does not take into
account potential bias associated with who decides to use or not use toddler care. This
decision involves two steps: 1) families choose whether or not to put their child in child care
and 2) if they opt into child care, families decide to place their child into the best care they
can given a wide variety of constraints. In reality, this means a child can get placed into a
high-, medium-, or low-quality setting. To help account for these selection processes and
achieve less biased estimates of the association between child care quality and cognitive
skills, we analyzed data from the entire ECLS-B sample. These analyses employed indicator
variables for each of the following: whether a child experienced exclusive parental care,
whether a child was in nonparental care of unobserved quality, and whether a child was
observed to be in low-, medium-, or high-quality child care.

To address this question, three sets of analyses were conducted. The first column in Table 4
shows the results from a multiple regression (i.e., OLS) analyses. The second column shows
the results from multiple regression analyses that included the appropriate sample weights to
make the results nationally representative for 2-year-olds in 2003. The third column shows
the results from multiple regression analyses that included the propensity score weights. In
all analyses, the coefficients for child care type compares that group with the group of
children in middle quality toddler care adjusted for the same covariates. The propensity
score approach (column 3) is the preferred method of dealing with the selection processes
involved in early child care decisions, and is the focus of the rest of the results section. All
continuous variables, independent and dependent, were standardized to have a mean of zero
and standard deviation of 1 so coefficients can be interpreted in terms of effect sizes.

The propensity-score-weighted estimates in column 3 indicate that low-quality care is
associated with significantly lower Bayley scores than medium-quality care (d = −0.17), and
high-quality care yields significantly higher Bayley scores than medium-quality care (d =
0.38). The association between high-quality care and Bayley scores is more than twice as
large of an effect size compared with the negative effect size associated with low-quality
care. The Bayley scores of children in either parental care or home-based (unobserved) child
care are not reliably different from the scores of children in medium-quality settings.
Though not shown, tests for interactions between poverty status and child care quality
indicated that the effect of higher-quality child care does not vary by poverty status.
Likewise, the negative cognitive skills effect of being in low-quality care was not reliably
different by poverty status.

Robustness of Results
The models in Table 4 group ITERS and FDCRS scores into categories based on the
assumption that the scores from these two measures are equivalent. Descriptively, FDCRS
scores for children in the child care sample tend to be clustered around the lower-end of the
scale while ITERS scores are more clustered at the upper end of the scale. We tested the
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equivalence assumption by running separate regression models for children in center care
(ITERS) and children in home-based care (FDCRS-results available from first author). In
home-based care settings, a significant increase in Bayley scores is observed only for
children in medium-quality care (versus low-quality care). In center care settings, Bayley
scores are significantly higher only for children in high-quality care (versus medium-quality
care). In models where the quality scores are kept as continuous variables, coefficients for
the effect of child care quality on Bayley scores are both significantly positive and of a
similar magnitude. Finally, we ran a model identical to the final model in Table 4 that
included an indicator for whether childcare was assessed with the ITERS or FDCRS, to
allow for the possibility of an instrument-based effect. Results from this model did not
change the significance or direction of the key treatment variables, nor was quality
assessment by ITERS/FDCRS associated with 24 month Bayley scores. We conclude that
our results are, in general, robust to the assumption of equivalence between the ITERS and
FDCRS.

Discussion
In this paper, we employed a nationally representative sample to examine the distribution of
the quality of toddler care and its relation to cognitive performance at 24 months of age. As
with prior work with preschool-age children, the results demonstrate that nonparent care is
now normative for a large fraction of U.S. toddlers, and that child care quality is related to
early cognitive development as well as to preschool language, academic, and social
development.

The descriptive analyses of the children’s child care indicated that almost half of 2-year-old
children in 2003 experienced routine nonparental care, which is consistent with estimates
from non-representative samples (NICHD ECCERN, 2006) as well as from earlier
representative samples such as the National Survey of American Families and the National
Household Education Surveys Program. For those children in child care, about one-third
were cared for by relatives, another third by nonrelatives in home-based care, and the last
third in child care centers. Toddlers in child care tended to experience between 30 and 35
hours of care per week. The quality of center care was, on average, in the medium range
according the ITERS (M = 4.2) and in the low-medium range according to the FDCRS (M =
3.5), with 60% of toddlers attending a setting rated in the medium range. Consistent with
prior reports (NICHD ECCRN, 2006), toddlers from low-income families were much less
likely to be in child care, and if in care, experienced lower quality care on average in home-
based but not center-based settings.

These findings provide a consistent, but more complete, picture of the child care experiences
of toddlers in the US. As in the Cost, Quality, and Outcomes Study (Helburn, 1995), they
suggest that the quality of toddler care tends to be somewhat lower than the quality of
preschool care. This is not surprising as it is more expensive to provide high-quality infant/
toddler care than preschool care (Helburn & Howes, 1996) given that infants and toddlers
require more adult caregiving for routine care and more individual interactions to scaffold
early learning and social development. Unlike the NICHD Study of Early Child Care
(NICHD ECCRN, 2002), these findings suggest that quality of home-based care was lower
than the quality of center-based care for 2-year-olds. This discrepancy is likely related to
differences in the samples and the quality measures. The NICHD study was not nationally
representative, although both are cohort studies of children, albeit separated in time by 10
years.

These results could be helpful to policy makers as they wrestle with questions of how best to
help parents obtain child care for toddlers and create tracking mechanisms to promote higher
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quality care (e.g., quality rating and improvement systems; Tout et al., 2010). Existing state
rating systems include some measure of the quality of infant/toddler care provided; however,
these are typically combined with the quality of preschool care in settings that provide care
for infants and preschoolers. It might be more helpful for parents if the quality of infant/
toddler care was rated separately from the quality of the preschool care. This study also
extends our understanding of toddler care by demonstrating associations between child care
quality and cognitive skills at 24 months using a nationally representative sample. Compared
with low-quality care, children had modestly to moderately higher cognitive scores in
medium-quality care (d = .17) and high-quality care (d = .38). These findings are generally
consistent with those reported in previous studies with non-representative samples
(Burchinal et al., 1996; Clarke-Stewart et al., 1994; NICHD ECCRN & Duncan, 2003;
Schliecker, White, & Jacobs, 1991), and provide similar or somewhat larger effect sizes.
Furthermore, in models where child care quality, type and amount of time spent in care were
considered, no evidence emerged that the type or amount of child care independently
predicted cognitive skills at 24 months over and above child care quality. These findings
provide further evidence that early cognitive skills are enhanced in higher-quality care
settings, even for children as young as two years of age.

Publicly-funded preschool programs are designed to help address poverty-based
achievement gaps, largely built on the assumption that exposure to high-quality care will
improve school readiness skills for children from low-income families. This study provides
some information that can aid policymakers as they consider whether such policies might
help prevent the income achievement gap that is apparent by two years of age in the ECLS-
B. Differences in cognitive scores by poverty status were small but statistically significant at
9 months of age, but grew substantially to approximately half a standard deviation at 24
months of age. High-quality child care at two years of age appears to convey similar benefits
across the income specturm; we could not reject the hypothesis of equal impacts by poverty
status. However, since fewer low-income children were in medium- and high-quality care,
increasing the proportion of low-income toddlers in medium- and high-quality care may
help reduce the income achievement gap.

A first potential limitation of this study is that overall scores from two different measures of
child care quality were treated as equivalent. While the ITERS and FDCRS share much in
common, from the standpoint of their development as measures of child care quality, it is
unclear the degree to which scores from the separate measures can be considered equivalent.
To address this limitation, we ran a series of regression models for each type of care
separately, which supported the results from models that treated the scores as equivalent. A
second limitation of this study is that while propensity score methods account for selection
on observed variables, the possibility of selection bias due to unobserved confounds still
exists. For this reason, it is important to be careful in interpreting the practical implications
of this research, as the findings are not causal. Future studies might replicate and build on
the present analysis by focusing on non-cognitive outcomes. The Bayley measure of
cognitive development is highly reliable and valid but only measures one aspect of the
developing child. Ideally, we would be able to use other reliable and valid measures of
children’s behavioral outcomes. Such variables were recorded by the staffer administering
the 24-month Bayley, and have been successfully analyzed by others (Morgan, Farkas,
Hillemeier, and Maczuga, 2009).

Much of the research on whether the quality of early child care experiences matter for
children’s cognitive skills development have focused on the pre-K period. The present study
addressed this issue for 12–24-month-old children, and found that both medium- and high-
quality child care are positively associated with the cognitive skills development of all
children. No evidence was found to indicate that higher-quality child care was more
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beneficial for low-income children than non-low-income children. However, the fact that
low-income children were much less likely to experience medium- or high-quality care at 24
months of age suggest that child care quality may play a role in widening the achievement
gap between infancy and the preschool years. Public funding that increases the supply of
high-quality care for low-income children might therefore help narrow the cognitive skills
gap at two years of age.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Highlights

• The quantity, type, and quality of child care are reported on for U.S. toddlers in
2003.

• Low income children were in lower quality care than non-low income children.

• Propensity score adjustment is used to account for parental selection into child
care.

• Quality of child care is significantly associated with cognitive skills at 24-
months.

• Increasing quality of care for low income children critical to closing cognitive
skills gap.
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Table 1

Family and Child Characteristics (N=10200, unless otherwise noted)

Variable Mean (SD) or Percentage

Cognitive Development

Bayley Mental Score 9 months 76.69 (9.79)

9-month Low Income/Non-low Income Difference in Bayley Scores .63**

F(1, 10200) = 10.51

Bayley Mental Score 24 months (N = 8900) 127.09 (10.65)

24-month Low Income/Non-low Income Difference in Bayley Scores 5.02***

F(1, 8900) = 525.30

Child and Family Characteristics

Family Income (>1.85 poverty threshold) 51.51%

English Spoken at Home 81.17%

Parent-reported Home Score 12.30 (2.45)

ECLS-B Observed HOME Score 10.58 (1.28)

Single Mom 19.57%

Maternal Sensitivity (NCATS) 34.64 (4.17)

Maternal Education (N = 8950)

Less than High School Diploma 17.78%

High School Diplomaa 30.94%

Some College 26.57%

Bachelor’s Degree or Higher 24.71%

Child Characteristics

Black 13.77%

Hispanic 25.58%

Whitea 53.38%

Other 7.27%

Male 51.11%

Child’s Age in Months at 9 Month Data Collection 10.48 (1.95)

Hours of Care at 9 Months 15.61 (20.03)

Maternal Care at 9 Months 49.92%

First-born Status 40.71%

Number of Siblings .99 (1.11)

Low Birth Weight 6.21%

Very Low Birth Weight 1.29%

Note.

a
Omitted category in multinomial logistic regression.

*
p < 0.05,

**
p < 0.01,

***
p < 0.001.
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All variables were measured at 9 months unless otherwise noted. Means were weighted using ECLS-B weight W1C0 for 9 month variables and
W2C0 for 24-month Bayley score and maternal education. Ns are rounded to the nearest 50.
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Table 3

Child Care Sample Regressions Predicting Bayley Mental Scale at 24 Mos. (effect size estimates)

(1) Child Care Sample Weight
B (SE)

(2) Propensity Weight
B (SE)

Low Quality <=35 Hours −0.25* (0.10) −0.10 (0.09)

Low Quality >35 Hours −0.27** (0.10) −0.19* (0.09)

Medium Quality <=35 Hours Reference Reference

Medium Quality >35 Hours 0.14 (0.08) 0.15* (0.08)

High Quality <=35 Hours 0.08 (0.12) 0.24 (0.14)

High Quality >35 Hours 0.08 (0.12) 0.33** (0.11)

Center Care 24 Mos. −0.19 (0.07) 0.04 (0.07)

Medium Income 0.04 (0.08) −0.03 (0.09)

Main effect of quality tests

Low vs. medium −3.93*** (0.89) −3.26*** (0.78)

Medium vs. high 0.14 (0.94) 2.29* (0.96)

Low vs. high −3.47** (1.18) −4.71*** (1.07)

Main effect of quantity −0.38 (0.72) −0.53 (0.71)

Quality X Quantity Interactions ns ns

Constant −0.07*** (0.16) −0.02*** (0.17)

N 1350 1350

R2 0.26 0.29

Note.

*
p < 0.05,

**
p < 0.01,

***
p < 0.001.

Regression 1 was weighted using the 24 month child care weight W2C2P0 and standard errors were calculated using the appropriate PSU and
stratum variables. Regression 2 was weighted by the inverse of the propensity that a child would be in the actual care category they were observed
to be in. Controls include 9-month Bayley, child’s ethnicity, gender, and age, Mother’s education, maternal sensitivity (NCATS), family structure
(whether single mother), whether low or very low birth weight, whether home language is English, whether first born, and number of siblings. Ns
were rounded to the nearest 50.

Early Child Res Q. Author manuscript; available in PMC 2015 January 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ruzek et al. Page 23

Table 4

Propensity Score Regressions Predicting Bayley Cognitive Score at 24 Months by Quality and Type of Child
Care (effect size estimates)

(1) Unweighted
β (SE) (2) ECLS-B Wave 2 Weight (3) Propensity Score Weighted

Toddler Care Groups

 Low quality care −0.25*** (0.06) −0.29*** (0.06) −0.17* (0.08)

 Medium quality care Reference Reference Reference

 High quality care 0.13 (0.07) 0.07 (0.08) 0.38*** (0.11)

 Exclusive parental care −0.16*** (0.04) −0.17*** (0.04) −0.05 (0.06)

 In child care – quality not observed −0.11** (0.04) −0.16*** (0.04) 0.01 (0.06)

Child Covariates

Above 1.85 poverty threshold 0.09*** (0.02) 0.10** (0.03) 0.01 (0.06)

9m cognitive score 0.32*** (0.02) 0.32*** (0.03) 0.32*** (0.04)

Race/ethnciiy (reference: white)

 Black −0.29*** (0.03) −0.31*** (0.04) −0.26*** (0.07)

 Hispanic −0.23*** (0.03) −0.23*** (0.04) −0.12 (0.08)

 Other −0.07** (0.03) −0.14*** (0.04) 0.03 (0.08)

Male −0.31*** (0.02) −0.31*** (0.03) −0.36*** (0.05)

Birth Weight (reference not low)

 Low birth weight −0.19*** (0.03) −0.20*** (0.03) −0.08 (0.06)

 Very low birth weight −0.47*** (0.04) −0.48*** (0.05) −0.50*** (0.14)

Age at Bayley testing −0.19*** (0.02) −0.19*** (0.03) −0.20*** (0.03)

First born child −0.04 (0.03) −0.02 (0.04) −0.05 (0.07)

Family Covariates

Single mother −0.02 (0.03) −0.04 (0.04) −0.21** (0.08)

Maternal care at 9 months −0.04 (0.02) −0.08** (0.03) −0.05 (0.05)

English as Home Language 0.23*** (0.03) 0.27*** (0.04) 0.30** (0.10)

Number of siblings −0.07*** (0.01) −0.04* (0.20) −0.06 (0.03)

Maternal Ed (reference HS Diploma)

 Less than HS −0.06 (0.03) −0.07 (0.04) −0.26** (0.09)

 Some College 0.07** (0.03) 0.06 (0.03) 0.02 (0.06)

 Bachelor’s or Higher 0.31*** (0.03) 0.29*** (0.04) 0.18* (0.07)

Intercept 1.24*** (0.09) 1.26*** (0.15) 0.14 (0.12)

N 8350 8350 8350

R2 .246 .218 .294

Note. Standard errors in parentheses.

*
p < 0.05,

Early Child Res Q. Author manuscript; available in PMC 2015 January 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ruzek et al. Page 24

**
p < 0.01,

***
p < 0.001.

All covariates were measured at nine months. The dependent variable, prior Bayley score, child’s age, and number of siblings are z-scored. An
indicator variable for whether a child was missing the Bayley at 9 months was included. ECLS-B weight W2C0 was used in regression 2. Tests for
interactions between care type and poverty status were non-significant, as were tests for interactions between care type and quality (low, medium,
and high). Ns were rounded to the nearest 50.
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