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Background and Purpose

Students from affluent families tend to perform better on standardized tests than their
poor peers (e.g., Reardon, 2011; Sirin, 2005). There are many factors that may lead to this
advantage. For example, students from affluent family backgrounds have access to more
educational resources within their homes and neighborhoods (e.g., preschool programs and
parental spending on educational activities) that are predictive of academic success (Kornrich &
Furstenberg, 2013; Magnuson & Waldfogel, 2016). In this paper, we are interested in the extent
to which school and state context moderate the association between student poverty and
academic performance. Put simply, we are interested in understanding if, and why, low-income
students have higher educational opportunities and outcomes in some settings than in others.

A few previous studies can provide insight into this question. First, studies on frog-pond
effects have examined whether poor-performing students do better when they go to schools
with more high-achievers, showing that the presence of higher-performing students could
improve individual learning (Burke & Sass, 2013; Kang, 2007). Moreover, recent evidence on
school segregation demonstrate that minority students achieve higher test scores when they go
to schools with lower poverty rates (Reardon et al., 2019). The degree to which they do better,
however, might vary depending on which state they are in, as states function as key
organizational levels in the decentralized educational system of the United States. Jang &
Reardon (2019) recently showed that state characteristics such as between-district income
segregation explain test score gaps between high- and low-SES achievement districts. This
implies that the source of between-state variation in the poverty-achievement association may
lie in state-level factors such as socioeconomic inequality or educational policy.

The current paper explores several questions: (a) how are both family poverty and school
poverty rates associated with students’ academic performance and learning?; (b) is the
association between school poverty and academic performance different for poor and nonpoor
students?; (c) to what extent do these associations vary across states?; and, (d) is the variation
across states explained by state-level characteristics? Answers to these questions help lay a
foundation for understanding how state and school contexts might be altered to improve
educational opportunities for low-income students.

Data and Analysis

This study uses the Stanford Education Data Archive (SEDA; Reardon et al, 2019), which
provides school average test scores from grade 3 to 8 in 2009-2016. We use school-by-subgroup
(poor students and nonpoor students) data! to fit a set of hierarchical linear models,
represented in stylized form below:

yist = Opst T+ alst(Pist — poverty Tatest) + éist
®ost = Poor + Bore(poverty rateg) + ugg:
st = Proe + Pric(poverty rateg) + usg

! This data is not yet publicly available; however, has been obtained via permission from Sean Reardon.



Boot = TooX¢ + Voot
Boit = o1 X + Vo1¢
Biot = T10X¢ + V10¢
P11t = T1a X + V11¢

Where J;,; is average achievement (or average grade 3-8 learning rates) for subgroup i
(poor or nonpoor students, indicate by the binary variable P) in school s in state t. Here there
are four parameters of interest: the state-level association between school poverty rates and
school average achievement and learning rates (Sy1¢), the difference in this association between
poor and non-poor students in state t (B;1¢), and the associations that each of these parameters
has with state-level characteristics (Ipq and I'11). We specifically focus on state-level
socioeconomic inequality (e.g., income inequality and difference in exposure to school poverty)
and state educational policies (e.g., affluent-poor preschool enrollment difference, state-level
gradients in per pupil revenue, experienced teacher, and teacher absenteeism).

To date, we have fit these models using test scores for all students (¥, instead of P;q,
without a4 terms). The models provide school poverty gradients—the association between
average test score and the percentage of nonpoor students (i.e., not eligible for free/reduced-
priced lunch) in each school. In these models, we add state characteristics to analyze their
associations with state-level gradients and the growth of the gradients.

Results

There is a considerable variation in state-level gradients (Figure 1) as well as their rate of
growth per grade (Figure 2). The percentage of nonpoor students is positively associated with
school test scores across all states, having an average coefficient of 1.27. This indicates that
schools with less poor peers are more likely to show higher average school achievement, without
exception. Ohio has the highest gradient (1.64), twice as large as that of Wyoming (0.81),
implying substantial variability in the distribution of between-school socioeconomic achievement
gaps. Similarly, the association between the growth rate of school average achievement and the
percentage of nonpoor varies widely from South Dakota (-0.05) to New Hampshire (1.21).

We find that difference in preschool enrollment between affluent and poor families is
significantly associated with state-level gradients (Table 1). A state is expected to have 0.09
higher gradients when its preschool enroliment difference is 1SD higher than the average state,
which corresponds to 7% of the average gradient. Moreover, state-level income school
segregation has a significant positive relation to the growth rate of gradients. A 1SD increase in
income school segregation is predicted to increase the growth of the school poverty
achievement gradients by 0.01. This corresponds to 33% of the average growth of the gradient.

Conclusion

The preliminary findings of this study suggest that high poverty schools are generally
disadvantaged in all places, but the degree to which states provide more or less equal
opportunities to them varies. The difference in preschool enrollment between affluent and poor



families within each state is positively related with the school poverty gradients in grade 3
achievement, while between-school income segregation has a positive relation to the growth of
the school poverty achievement gradients. This implies that state-level preschool enrollment
equity and school segregation may affect the relative performance of higher-poverty schools,
highlighting the importance of policies around preschool access and income segregation
between schools. The final version of the paper will expand on these findings to explore if/how
the patterns differ for poor and nonpoor students.



Tables and Figures
Figure 1.

School Poverty Achievement Gradients, Grade 3
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Figure 2.

School Poverty Achievement Gradient Growth Rates, Grades 3-8
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Table 1. Multivariate Model

b (se)
Intercept

Intercept 0.020 (0.0112) +
Q5-Q1 Preschool Difference 0.118 (0.182)
Funding Gradient -0.087 (0.111)
Experienced Teacher Gradient 0.173 (0.195)
Teacher Presence Gradient 0.000 (0.145)
Income Segregation -0.261 (0.192)
Income Inequality 2.393 (0.760) **
Race-%NFRL Association -0.056 (0.051)

%NRFL Slope 1.293 (0.021) ***
Q5-Q1 Preschool Difference 1.263 (0.361) **
Funding Gradient -0.296 (0.217)
Experienced Teacher Gradient -0.061 (0.389)
Teacher Presence Gradient -0.450 (0.291)
Income Segregation -0.145 (0.378)
Income Inequality 2.160 (1.505)
Race-%NFRL Association 0.210 (0.104) *

Grade

Intercept 0.008 (0.002) **
Q5-Q1 Preschool Difference -0.058 (0.041)
Funding Gradient 0.000 (0.025)
Experienced Teacher Gradient -0.025 (0.044)
Teacher Presence Gradient -0.005 (0.032)
Income Segregation 0.091 (0.043) *
Income Inequality -0.287 (0.170) +
Race-%NFRL Association -0.010 (0.011)

%NRFL Slope 0.028 (0.004) ***
Q5-Q1 Preschool Difference 0.039 (0.065)
Funding Gradient -0.012 (0.038)
Experienced Teacher Gradient -0.047 (0.070)
Teacher Presence Gradient -0.073 (0.053)
Income Segregation 0.147 (0.067) *
Income Inequality -0.096 (0.270)
Race-%NFRL Association -0.054 (0.019) **

Math

Intercept -0.009 (0.001) ***

%NRFL Slope -0.040 (0.002) ***
Cohort

Intercept 0.000 (0.000) **

%NRFL Slope 0.016 (0.001) ***
Number of Observations 3,205,927
Number of Schools 74,221
Number of States 48
Within-School SD 0.136
Within-State Intercept SD 0.253
Within-State Grade Slope SD 0.062
Within-State Math Slope SD 0.140
Within-State Cohort Slope SD 0.037
Between-State Intercept SD 0.068
Between-State %NFRL Gradient SD 0.129
Between-State Grade Slope SD 0.015
Between-State Grade*%NFRL SD 0.022
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