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Abstract
The current study examined links between social determinants across communities and school readiness of children attending
kindergarten in each community, in literacy, math, self-regulation, and social skills. Four types of social determinants were
explored: socioeconomic, crime/violence, health and well-being, and access to resources. Data came from the Oregon
Kindergarten Assessment, with 40,652 entering kindergarteners attending 706 schools in the fall of 2014. The 706 schools were
nested within 36 counties. Variables representing social determinants were drawn from a variety of publicly available data
sources from the year(s) most recently prior to the 2014–2015 school year. Bayesian multilevel modeling was conducted with
children nested within schools, within counties. Children’s school readiness in all four domains was negatively predicted by
economic disadvantage at the school-level (indicated by other children with whom they attend Kindergarten), accounting for
economic disadvantage in their own household. Moreover, school-level economic disadvantage amplified the negative effects of
children’s economic disadvantage on their school readiness. Four county-level social determinants also predicted one or more of
the four school readiness outcomes, accounting for child- and school-level factors: child care supply, behavioral crime, maternal
smoking, and adult health. County-level findings should be interpreted with caution due to a small sample and exploratory
approach. However, this study is a first step to helping leaders address critical questions about how community risk factors like
crime, and resources like child care, relate to school readiness among children in their communities.
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Community-Level Social Determinants
and Children’s School Readiness

Strengthening children’s school readiness is a priority for many
communities. Children who enter formal schooling with stron-
ger skills in social, behavioral, and academic domains tend to
experience greater educational success (Duncan et al. 2007;
McClelland et al. 2013) and fewer problems with mental and

behavioral health and criminality (e.g., Reynolds and Ou 2011).
Thus, children’s school readiness has implications for economic
growth and well-being in communities (Knudsen et al. 2006).

Leaders who are called upon to raise children’s school
readiness in their communities need to know which factors
to target with limited resources. Policies and investments often
seek to elevate the overall level of school readiness among
children in entire counties, school districts, or school catch-
ment areas (Dawson-McClure et al. 2015; Segal and Bruner
2004), and disparities in educational outcomes are often geo-
graphically linked (Coulton et al. 2016). However, although
decades of research have identified effective ways of improv-
ing individual children’s school readiness (e.g., Bierman et al.
2015; Reynolds and Ou 2011), little research has focused on
improving school readiness at the community level, where
many preventive interventions take place.

To accomplish such ambitious community-level change, ex-
perts are working to align ecological theory, public health, and
population health approaches (e.g., Atkins et al. 2016; Kindig
and Stoddart 2003; Nurse and Edmondson-Jones 2007).
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Ecological theory highlights the interplay between individuals
and their environments, while a public health model specifies a
continuum from primary prevention to targeted intervention
(Atkins et al. 2016), and highlights the role of social determinants
in life outcomes (Commision on Social Determinants of Health
2008). Population health examines factors that influence the
health and well-being of entire populations (Kindig and
Stoddart 2003). The current study draws upon these models to
examine how community-level social determinants are linked
with children’s school readiness above and beyond individual-
level factors such as economic disadvantage. Readiness includes
literacy, math, self-regulation, and social skills. Four types of
social determinants are explored: socioeconomic, crime/violence,
health and well-being, and access to resources.

Socioeconomic Determinants

The consequences of socioeconomic status (SES) for children’s
cognitive, emotional, and behavioral functioning are well doc-
umented (e.g., Jeon et al. 2014). The socioeconomic conditions
of the communities in which children live are also linked to
school readiness (e.g., Hanson et al. 2011; Jeon et al. 2014). For
example, in one study, an aggregate measure of neighborhood
residents’ education, income, and occupation was positively
associated with children’s vocabulary at age 5 to 6 years, ac-
counting for family characteristics (Chase-Lansdale and
Gordon 1996). Mechanisms linking socioeconomics with chil-
dren’s school readiness and/or success include exposure to vi-
olence (McCoy et al. 2015), role models and resources (Dupere
et al. 2010), and home environments and parenting (Jeon et al.
2014). The overall socioeconomic conditions of families served
by a school are also important to understanding population-
level school readiness (Lesaux et al. 2007). Little is known
about how socioeconomic conditions of communities and in-
dividual children’s families interact to influence achievement
(Gustafsson et al. 2016; Morrissey and Vinopal 2018). This
study takes a critical next step of examining whether
community-level economic disadvantage amplifies the effects
of child-level economic disadvantage on school readiness.

Crime and Violence Determinants

Despite important advances in violence prevention, approximate-
ly 60%of children in theUSA experiencemaltreatment or family
and/or community violence annually (Finkelhor et al. 2009).
Children’s exposure to community violence is negatively associ-
ated with school readiness skills such as cognition, social com-
petence, attention, and impulse control (Farver et al. 2005;
McCoy et al. 2015). Child maltreatment is also associated with
a host of behavioral and academic challenges (Pears et al. 2013),
and is linked with neighborhood violence, even after controlling
for economic disadvantage (Hurlburt et al. 2017). Since chil-
dren’s exposure to violence varies by community, due to

potentially malleable factors such as norms, resources, and hous-
ing dynamics (Finno-Velasquez et al. 2017), it may represent an
important community-level factor for understanding and
strengthening children’s school readiness.

Health and Well-being Determinants

Access to health insurance and care supports healthy develop-
ment (American Academy of Pediatrics 2017; Bailey et al.
2016). Children with health insurance have shown higher read-
ing scores than those without insurance (Levine and
Schanzenbach 2009), perhaps because insurance type (along
with other factors such as number of doctors and income) affects
access to health services (Andersen et al. 2002). Access to health
insurance may therefore be an important marker of health and
well-being that explains differences in school readiness across
communities. Adults’ physical and mental health may also be
important, as maternal depressive symptoms and maternal
smoking are associated with lower cognitive and behavioral
school readiness (Batstra et al. 2003; Petterson and Albers
2001). Food insecurity is also linked to emotional, social, and
behavioral challenges (Belsky et al. 2010; Kimbo and Denney
2015) in school-aged children, after accounting for household
income. Thus, recognizing the potentially supportive role of
growing up in a community with good access to health insur-
ance, health care providers, healthy foods, and adults who are
mentally and physically healthy, the current study examines links
between these factors and school readiness. The importance of
community-level estimates for indicators of health and well-
being to understanding and strengthening children’s school read-
iness is not yet known.

Access to Resources as Determinants

Social services and other resources for families are linkedwith
children’s development and well-being (Layzer et al. 2001).
Such supports include preventive interventions (e.g., home
visiting), social safety net programs (e.g., cash assistance,
food stamps), and more general family resources (e.g., child
care, parenting classes, libraries). The current study focuses on
this latter type of supports instead of family-level interven-
tions or social safety net programs, which were included in
this study’s socioeconomic measures.

We examine child care as an indicator of social and family
resources because of its established associationswith school read-
iness, especially for children from disadvantaged backgrounds
(e.g., Ansari 2018; Lipscomb et al. 2014), and its variation across
communities (Hatfield et al. 2015). Although considering quality,
type (center-based, home-based, Head Start, etc.), and quantity is
key to fully understanding associations between child care and
child outcomes (Ansari 2018), the overall availability of caremay
be a marker of resources for families at the community-level. A
study in Italy linked child care supply in communities to both
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maternal employment and children’s language scores in early
elementary school (Brilli et al. 2016). This study extends prior
work by examining associations between communities’supply of
licensed child care andmultiple aspects of children’s school read-
iness, controlling for economic disadvantage.

Present Study

To inform efforts that take a population-level approach to
strengthening school readiness, the current study examines
how social determinants (socioeconomic, crime/violence,
health and well-being, and access to resources) help to explain
school readiness across communities. We examine children’s
literacy, math, self-regulation, and social skills, because they
are consistently identified as key facets of school readiness
(Duncan et al. 2007; McClelland et al. 2013).

Our community-level approach is informed by evidence
that children’s peers contribute to their school readiness. The
socioeconomic status, behavior, and experiences of children’s
classmates predict their academic and behavioral success in
kindergarten (Reid and Ready 2013; Weiland and Yoshikawa
2014; Yudron et al. 2014). Thus, links between community
factors like violence and a child’s school readiness may be due
to both the child’s own exposure to violence and his/her peers’
exposure to violence.

In the current study, school readiness scores are modeled at
the individual-level, nested within schools and counties, both of
which represent communities. Most social determinants vari-
ables are only available at the county-level, which represents a
meaningful unit of measurement for many communities.
Economic disadvantage is measurable at the school-level. Our
exploratory hypothesis is that more positive social determinants
(e.g., child care slots available countywide) across communities
will predict higher school readiness scores, while accounting for
individual-level factors. The nested design with a large number
of schools also allows for an initial examination of how
community-level factors (in this case the economic disadvantage
of the school community) may amplify or attenuate the effects of
individual factors (individual-level economic disadvantage). We
hypothesize thatmore economic disadvantage at the school-level
will amplify the negative effects of economic disadvantage at the
individual-level. Although this work, conducted in one state, is
preliminary, identifying malleable factors within communities
that explain differences in school readiness may ultimately help
to improve population-level health and well-being.

Method

Sample

Data come from the Oregon Kindergarten Assessment
(OKA), a statewide effort by the Oregon Department of

Education (ODE) to measure the school readiness of
Oregon’s children upon kindergarten entry in public and char-
ter (5.61%) schools. Data were collected from 40,652 entering
kindergarteners attending 706 schools nested within 36
counties in the fall of 2014. An average of 57.11 kindergar-
teners were enrolled per school (SD = 29.41, range = 3–176)
and an average of 54.29 schools were located in each county
(SD = 36.86, range = 1–114). All OKAvariables were missing
for 1.01% of children overall, ranging from 0 to 25% at the
school-level. Schools with fewer than three children who
completed the OKA (n = 22) were omitted.

Procedures and Measures

School Readiness Outcomes

During the first 3 weeks of kindergarten in 2014, children
were directly assessed on measures of literacy and math for
approximately 15 min. Self-regulation and interpersonal skills
were reported by teachers within the first 6 weeks of kinder-
garten, after familiarizing themselves with students’ behavior.

Early Literacy Literacy skills were assessed with two standard-
ized measures, easyCBM Letter Names and easyCBM Letter
Sounds, averaged to create a composite (r = 0.76; Alonzo and
Tindal 2007). For each assessment, children are shown a chart
of upper- and lower-case letters and name as many letters/
sounds as they can in 60 s. The total number of letters/
sounds comprises the child’s Bper minute^ fluency-based
score. Possible scores for each assessment range from 0 to
100. These easyCBM literacy subtests have shown moderate
to strong correlations with corresponding subtests on another
literacy assessment (DIBELS; Lai et al. 2013).

Early MathThe easyCBMNumbers andOperations assessment
measured children’s ability to understand numbers, number
systems, relationships among numbers, and meanings of oper-
ations (Alonzo and Tindal 2009). The items require the children
to count objects, add or subtract single-digit numbers, and insert
the correct number into three-digit sequences that increase by
one between 1 and 20. Children point to one of the three re-
sponse options for each item; possible scores range from 0 to
16. In an examination of construct validity, the easyCBMscores
accounted for approximately 39% of the total variance in, and
were strongly correlated with (r = 0.59; Anderson et al. 2010)
the TerraNova, a comparative math assessment.

Self-regulation Self-regulation was measured with a 10-item
subscale (α = 0.97) from a modified version of the Child
Behavior Rating Scale (CBRS; Bronson et al. 1995). Teachers
rated children’s self-regulation using a 5-point Likert scale,
from 1 = never to 5 = always. Example items include,
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BObserves rules and follows directions without requiring re-
peated reminders^ and BCompletes tasks successfully.^

Interpersonal Skills The CBRS (Bronson et al. 1995) also
includes five items (α = 0.96) that measured children’s inter-
personal skills, using the same teacher-rated 5-point Likert
scale. Example items include, BTakes turns in a game situation
with toys, materials, and other things without being told to do
so^ and BComplies with adult directives, giving little or no
verbal or physical resistance, even with tasks that he/she
dislikes.^ The CBRS has shown strong construct validity with
the Social Skills Rating System (r = 0.50–0.68; McClelland
and Morrison 2003).

Social Determinants

Social determinants were available at the school (socioeco-
nomic)- and county (socioeconomic, crime and violence,
health and well-being, and resources)-levels. ODE provided
data on children’s economic disadvantage. No other social
determinants were available at the school-level. We explored
publicly available federal, state, and local datasets, yielding 26
county-level variables from years prior to the 2014–2015
school year. Eleven of these 26 variables were retained for
analysis because they had adequate variance across counties
and were correlated with at least one of the four school read-
iness outcomes in a preliminary analysis.

Socioeconomic

Individual Economic Disadvantage (Child-Level) Children’s el-
igibility for free or reduced lunch during kindergarten was pro-
vided by ODE to measure child-level economic disadvantage.

Community Economic Disadvantage (School-Level)Child-lev-
el data were aggregated to create school-wide rates of eco-
nomic disadvantage, with a range from 0 to 1 and a mean of
0.54 (SD = 2.83). Preliminary analysis indicated that using a
school-wide versus sample-wide (i.e., kindergarteners who
completed the OKA) rate yielded nearly identical findings.

Child Poverty (County-Level) The percent of children under
5 years old whose families had incomes below the federal
poverty level in 2013 (5-year estimate), measured by the
American Community Survey (ACS) ranged from 19.5 to
31.2% (U.S. Census Bureau 2014a). In 2013, the 5-year na-
tional estimate of child poverty was 27.2%.

Unemployment and/or Public Assistance Income (County-
Level) Unemployment was measured by the ACS as the percent
of the labor force age 16 and older not employed and actively
seeking work (U.S. Census Bureau 2014d). Receipt of public
assistance income was measured by the ACS as the percent of

children age 18 and under in households receiving social security
income, cash public assistance income, food stamps, and/or
Supplemental Nutrition Assistance Program (SNAP) assistance
(U.S. Census Bureau 2014c). Unemployment and public assis-
tance income (r = 0.60, p < .001) were averaged within each
county and ranged from 14.6 to 32.8 in 2013 ACS 5-year esti-
mates. The 2013 5-year estimates for unemployment and public
assistance income were 9.7% and 27% nationally, and 11.6%
and 35.7% in Oregon.

Crime and Violence

Abuse and Neglect (County-Level) The number of reported
child abuse and neglect cases per 1000 children within each
county ranged from 5.0 to 24.1 in 2012 (Oregon Department
of Human Services 2014). The national rate was 28.3 per 1000
children in 2012 (Administration for Children and Families
2013).

Behavioral Crime (County-Level) Behavioral crime rate was
measured as the number of documented behavioral crimes
per 10,000 people in each county (Oregon Uniform Crime
Reporting 2014), including weapons infractions, drug and/or
liquor law violations, disorderly conduct, curfew violations,
driving under the influence, and offenses against family. Rates
ranged from 42.1 to 1422.1. Comparable estimates at the na-
tional level were unavailable.

Health and Well-being

Child Health Insurance (County-Level) The percent of children
under age 6 without health insurance ranged from 0 to 25.40
in 2013ACS 5-year estimates (U.S. Census Bureau 2014b). In
2013, the 5-year national estimate of child health insurance
was 7.6%.

Maternal Smoking (County-Level) The percent of births for
which mothers smoked during pregnancy ranged from 0 to
27.89 between 2007 and 2009 (Oregon Public Health
Assessment Tool 2015). The average number of births for
which mothers smoked during pregnancy between 2007 and
2009 nationally was 9.7% (U.S. Department of Health and
Human Services 2018).

Low Birth Weight (County-Level) The percent of low weight
births (< 2500 g) ranged from 0 to 8.87 between 2007 and
2009 (Oregon Public Health Assessment Tool 2015). The av-
erage number of low weight births between 2007 and 2009
nationally was 8.2% (U.S. Department of Health and Human
Services 2018).

Primary Care Physicians (PCPs) and Dentists (County-Level)
The ratio of the county population to the average number of
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physicians and dentists ranged from 0 to 3748 in 2012
(County Health Rankings 2015a). National estimates from
this source were unavailable.

Adult Physical Health (County-Level) The age-adjusted per-
cent of adults in good physical health over the past 30 days
was measured by the Oregon Behavioral Risk Factor
Surveillance System (2012), and ranged from 59.6 to 76.4.
A comparable national estimate was not available.

Positive Food Environment (County-Level) Positive food envi-
ronment was measured by the County Health Rankings using a
two-stage fixed effect model of two equally weighted indicators
from the USDA Food Environment Atlas and Map The Meal:
(1) the percent of the population below 200% of the Federal
Poverty Line and whose households were over 10 miles (rural)
or 1 mile (non-rural) from a grocery store, and (2) the percent of
the population without access to a reliable food source. Scores
from data representing 2010–2012 positive food environments
were averaged, and ranged from 3.7 to 8.8 on a 0–10 scale
(County Health Rankings 2015b). In 2012, the national average
positive food environment index was 7.3.

Social and Family Resources

Child Care Supply (County-Level) The number of licensed
child care slots per 100 children under age 13 ranged from 7
to 47 in Oregon’s 2014 Child CareMarket Price Study (Grobe
and Weber 2014). Comparable national estimates were
unavailable.

Covariates (Child-Level)

Child demographic data from 2014, provided byODE, includ-
ed racial/ethnic minority (any race or ethnicity other than
White, non-Hispanic), English-language learner (ELL) status
(based on language proficiency scores), gender, and eligibility
for special education services.

Analytic Approach

Variables were examined for distributional normality. Two
outliers (one each for behavioral crime and child care supply)
were recoded to the next highest valid values. Group-mean
centering was performed at the school-level, and county-
level variables were standardized. Child-level variables were
unadjusted. Multilevel modeling (MLM) was performed in
Mplus (Muthén and Muthén 1998–2011) using a Bayesian
framework, which provides the degree of certainty about the
probability of a result, in contrast to models that identify the
probability that a result is likely given the data. Bayesian es-
timation MLM produces more accurate standard errors in
small sample sizes (Raudenbush and Bryk 2002), handles

multiple comparisons (Gelman et al. 2012), and is similar to
FIML in the treatment of missing data.

Model building included four steps. First, unconditional
models were estimated for each of the four school readiness
outcomes. Second, child-level variables for ELL status, minority
status, special education, and gender were added, and child-level
economic disadvantage was specified with a random effect
regressed on school-level economic disadvantage. Third, the 11
county-level variables were entered into models one at a time.
Due to limited statistical power with 36 counties, only singly
significant county-level variables proceeded to the final step. In
the fourth and final step, county-level variables that significantly
predicted one or more outcomes from step three were modeled
simultaneously with the child- and school-level variables. Non-
significant county-level effects were then trimmed one at a time;
these estimates and Deviance Information Criteria (DIC) were
utilized for final model selection.

Results

Descriptive statistics and correlations are shown in Tables 1 and
2. Unconditional multilevel model fit in step one of the analysis
showed significant variance in all four outcomes across schools
(9.4–12.9%) and counties (0.2–1.9%) (see Table 3). In the sec-
ond step (available online), and throughout all final models
(Table 3), children’s economic disadvantage predicted lower
school readiness. This effect varied significantly (random effect)
across both schools and counties, and was explained in part by
school-level economic disadvantage. The negative effects of
child-level economic disadvantage on school readiness outcomes
were larger for children attending schools with more economic
disadvantage. Each 1% increase in school-level economic disad-
vantage increased the effect of child-level economic disadvan-
tage on the outcomes anywhere from 0.43 points (interpersonal
skills) to 5.60 points (early literacy), respectively (see Table 3).

County-level variables were included in step three of the
analysis (available online); they were narrowed down to six
variables that predicted school readiness outcomes, account-
ing for child- and school-level effects: child care supply, abuse
and neglect, behavioral crime, unemployment and assisted
income, maternal smoking, and adult health. These six
county-level variables were included in the final step in the
analysis. The final models (Table 3) including estimates for
standardized county-level variables retained after non-
significant county-level variables (abuse and neglect, behav-
ioral crime, maternal smoking; also adult health for math and
literacy outcomes) were trimmed. Child care supply was as-
sociated with higher literacy scores, and unemployment and
assisted income were associated with lower literacy and math
scores. A child’s literacy score improved by half a point (0.48)
for each additional county child care slot available per 100
children and decreased by one and a half points (1.49) for each
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percent increase in county unemployment and assisted income
rates. None of the county-level variables significantly predict-
ed interpersonal skills or self-regulation in the final models,
neither of which had much variance to explain at the county-
level.

Discussion

The current study examined community-level social determi-
nants that helped to explain variation in children’s school
readiness. As expected, children from economically disadvan-
taged households scored lower on all four school readiness
outcomes. The magnitude of these effects varied across com-
munities (schools and counties), and school-level economic
disadvantage amplified the effects of child-level economic

disadvantage. Less variation was seen across counties, ac-
counting for child- and school-levels. Yet, some significant
associations were detected for early literacy and math out-
comes for six county-level social determinants: child care sup-
ply, abuse and neglect, behavioral crime, unemployment and
assisted income, maternal smoking, and adult health. Findings
from this initial study of community-level social determinants of
school readiness should be interpreted with caution. However,
this study sets an important foundation for future research to
identify malleable, community-level factors that have promise
to help strengthen population-level school readiness.

As expected, economic disadvantage was strongly predic-
tive of school readiness scores. This builds upon consistent
evidence of lower school readiness among children from fam-
ilies and/or neighborhoods with socioeconomic disadvantage
(Hanson et al. 2011; Jeon et al. 2014). In the current study, the

Table 1 Descriptive statistics and correlations among child-level variables

Variables 1 2 3 4 5 6 7 8 M (SD)

1. Early math – 8.00 (3.20)

2. Early literacy 0.56* – 12.10 (12.28)

3. Interpersonal skills 0.16* 0.16* – 3.92 (0.88)

4. Self-regulation 0.31* 0.34* 0.74* – 3.57 (0.86)

5. Economic disadvantage − 0.22* − 0.32* − 0.10* − 0.15* – 0.56 (0.50)

6. ELL − 0.22* − 0.30* − 0.00 − 0.07* 0.24* – 0.54 (0.28)

7. Minority − 0.16* − 0.20* − 0.00 − 0.05 0.23* 0.52* – 0.37 (0.48)

8. Special education services − 0.14* − 0.13* − 0.19* − 0.23* 0.08* 0.00 − 0.01 – 0.10 (0.30)

9. Gender (male) 0.02* − 0.04* − 0.18* − 0.22* − 0.00 0.00 0.00 0.12* 0.52 (0.50)

*p < 0.001

ELL English-language learner

Table 2 Descriptive statistics and correlations among county-level variables

Variables 1 2 3 4 5 6 7 8 9 10 M (SD)

1. Child care supply – 18.03 (7.84)

2. Positive food environment − 0.25 – 6.82 (0.93)

3. Abuse and neglect − 0.02 − 0.41* – 13.58 (5.67)

4. Behavioral crimes 0.37* 0.02 0.21 – 465.54 (198.79)

5. Unemployment/assisted
income

− 0.23 −0.10 0.61*** 0.23 – 23.68 (4.57)

6. Child health insurance 0.34* − 0.04 0.03 0.40* 0.09 – 8.02 (5.04)

7. Child poverty 0.43** 0.17 0.19 0.35* 0.06 0.36* – 27.28 (2.02)

8. Maternal smoking − 0.28 − 0.15 0.48** 0.32† 0.51** 0.28 − 0.17 – 15.34 (6.26)

9. Low birth weight − 0.61*** 0.32† 0.33† − 0.29† 0.48** − 0.11 − 0.13 0.47** – 5.69 (1.93)

10. PCPs and dentists − 0.66*** 0.18 0.12 − 0.21 0.35* − 0.10 − 0.38* 0.31† 0.56*** 1516.17 (718.59)

11. Adult physical health 0.20 − 0.27 − 0.39* − 0.53** − 0.46** − 0.14 − 0.29† − 0.32† − 0.48** − 0.01 64.83 (3.86)

† p < 0.10

*p < 0.05

**p < 0.01

***p < 0.001
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links between economic disadvantage and school readiness
account for the children’s own economic disadvantage, the
accumulation of economic disadvantage across kindergar-
teners within schools, and the effects of peers’ economic back-
ground, through group dynamics (e.g., Weiland and
Yoshikawa 2014). Teachers and administrators of elementary
schools in economically disadvantaged areas must be support-
ed to address the needs of their kindergarten populations, who
are substantially less well-prepared in both early academic
skills and self-regulatory/social skills than those in more
advantaged areas. Likewise, findings affirm the disproportion-
al need to support disadvantaged communities prior to chil-
dren’s school entry.

The finding that the effects of economic disadvantage on
children’s school readiness vary by community (school catch-
ment areas and counties) has important implications. It sug-
gests that communities may be able to strengthen children’s
school readiness despite economic disadvantage, such as by
intervening in some of the underlying mechanisms linking
disadvantage to school readiness, such as exposure to vio-
lence, resources, and home environments (Dupere et al.
2010; Jeon et al. 2014; McCoy et al. 2015). The current study
did not have sufficient statistical power to examine interac-
tions between county-level social determinants and children’s
economic disadvantage on school readiness. Yet, findings

documented that the effect of child-level economic disadvan-
tage could be systematically predicted by a community indi-
cator (economic disadvantage at the school-level).
Furthermore, this study demonstrated that social determinants
are linked with school readiness even at the relatively distant
level of the county in which the children live. Together, these
findings suggest the potential for future research to identify
additional social determinants within communities that ampli-
fy or attenuate deleterious effects of economic disadvantage
on school readiness outcomes.

Results are suggestive that some social determinants within
communities may explain variance in school readiness be-
yond that accounted for by individual economic disadvantage.
We are cautious about interpreting specific effects because the
exploratory nature of the analysis required multiple compari-
sons, which increases the likelihood of detecting significant
findings by chance. Although it is not possible to knowwheth-
er or which estimates might occur by chance, the effect of
child care supply on literacy has appeared consistently across
alternate modeling of the data from preliminary analyses.
Additionally, ample evidence documents positive effects of
child care on early literacy (Ansari 2018). Negative effects
of child care on social skills and self-regulation (Ansari
2018) were not detected, possibly due to insufficient variance
in these aspects of readiness at the county-level, at which child

Table 3 Bayesian estimates for social determinants and children’s school readiness

Modelsa Mathematics Early literacy Interpersonal skills Self-regulation
Est. (SD) Est. (SD) Est. (SD) Est. (SD)

Child-level

ELL status − 1.246* (0.048) − 6.763* (.174) 0.045* (0.013) − 0.093* (0.012)
Minority status − 0.253* (0.037) − 0.661* (0.140) 0.017 (0.010) − 0.005 (0.010)

Special education − 1.320* (0.050) − 4.051* (0.186) − 0.452* (0.014) − 0.553* (0.013)
Gender (male) 0.221* (0.027) − 0.668* (0.108) − 0.287* (0.008) − 0.339* (0.007)

School-level 0.094b 0.129b 0.117b 0.115b

Economic disadvantagec − 1.368* (0.184) − 7.748* (0.749) − 0.324* (0.058) − 0.256* (0.056)
Random effect: child-level economic disadvantage 0.947* (0.206) 5.620* (0.815) 0.430* (0.051) 0.475* (0.049)

County-level 0.008b 0.019b 0.002b 0.003b

Child care supplyd – 0.480* (0.218) – –

Unemployment/assisted incomed − 0.213* (0.054) − 1.490* (0.284) – –

Mean effect of child-level economic disadvantage
across counties

− 0.667* (0.069) − 3.759* (0.337) − 0.122* (0.017) − 0.195* (0.017)

Intercept 8.745* (0.068) 16.109* (0.287) 4.138* (0.021) 3.882* (0.021)

DIC 201,618.75 304,019.04 97,818.79 93,600.83

*one-tailed p value presented for effects denoted as significant in Mplus at p < 0.05

SD posterior SD in parentheses, ELL English-language learner, DIC deviance information criterion, indicator of model fit useful with Bayesian MLM;
lower values indicate better fit
a Bayesian models used uninformative priors
b ICCs for initial unconditional models without covariates using MLR estimator
c School-level economic disadvantage group-mean centered
d County-level variables standardized prior to analysis
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care supply was measured. The effects of unemployment and
assisted income on math and literacy build from the evidence
that socioeconomic disadvantage compromises school readi-
ness (Jeon et al. 2014) and suggests that it may be important
across the various levels of children’s environments (individ-
ual/family, and community). One likely explanation for an
effect of unemployment and assisted income only for math
and literacy is that these two outcomes had more (although
still relatively little) variance to explain at the county-level
after accounting for child- and school-levels than the other
two outcomes.

Limitations, Strengths, and Future Directions

Statistical power for estimating effects of social determinants
was limited by a small sample of 36 counties, which also
prevented formal corrections for multiple comparisons; we
recommend readers exercise caution in the interpretation of
county-level findings. Additionally, although we were careful
to select data sources for social determinants closest to the
2014–2015 OKA assessment, uniformity in timing of mea-
surement was not possible. Measuring social determinants
consistently across time, at the level of school catchment
areas, would increase precision and statistical power in future
research. It would also allow for examining additional cross-
level interactions to identify social determinants that attenuate
the link between economic disadvantage and school readiness.
Measuring a broader array of social and family resources, as
well as utilization rates, would further our understanding of
their potential contributions to school readiness. Given that
community factors often covary, it will be important to detect
factors most directly linked with school readiness. The current
study has a number of strengths, particularly the inclusion of
social determinants across multiple areas, the measurement of
four domains of school readiness, and the nesting of children
within schools and counties.

Implications and Conclusions

A better understanding of social determinants within commu-
nities may ultimately increase knowledge of how to support
children’s readiness for the academic, social, and self-
regulatory demands of school. The accumulation of economic
disadvantage in a child’s community (indicated by other chil-
dren with whom they attend Kindergarten) is linked with their
school readiness skills, even after accounting for the economic
disadvantage in their own household. That school-level eco-
nomic disadvantage also amplifies the negative effects of chil-
dren’s economic disadvantage on their school readiness, indi-
cates that disproportionately more resources may be required
to support children in schools with more disadvantage. School
spending relates to student outcomes (Jackson et al. 2016), yet
schools or districts with more economic disadvantage often

receive less funding per student than others (U.S. Department
of Education 2011). Higher funding for child care may be one
promising avenue to support quality early learning opportuni-
ties in disadvantaged communities (Hatfield et al. 2015).
Further research on community-level social determinants is
needed, including the investigation of how improving social
determinants might elevate school readiness, and ultimately
economic prosperity and well-being.
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