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Measuring educational
opportunity

Starting in 2002, all schools in the
United States were mandated to
implement annual standardized
tests of reading and math in
Grades 3-8. Each state
administers its own test, and tests
sometimes change from year to
year, troubling researchers’ ability
to make national comparisons of
student achievement.

Sources: H.R.1., 2002; image credit: Noun Project



Measuring educational
opportunity

In 2016, Reardon et al. linked every state’s test
data to a common national scale and published a
public-use dataset, the Stanford Education Data
Archive (SEDA), which is regularly updated.

SEDA reports an average reading and average
math score for over 80,000 elementary and
middle schools in every public school district in
the United States. Each school has a single pooled
estimate of reading and math achievement,
pooled across grades 3-8 and the 10-year period
SY 2008-09 to 2017-18. The dataset combines
approximately 450 million standardized math and
Averegs Test Sooree B 50090 e reading tests and represents about 57 million

: | a unique students.

average

Sources: The Educational Opportunity Project at Stanford University, 2021;
Reardon et al., 2016



Measuring educational opportunity

Most standardized achievement tests 39%

assign each test taker a numeric score on

a continuous scale. States then coarsen

the numeric scores into an ordinal S50

category designation, such as “below 519%

basic,” “basic,” “proficient,” and

“advanced,” based on score thresholds -
designated by a committee of teachers

and other experts.

Test

B Below basic Basic M Proficient ™ Advanced

Sources: Shear & Reardon, 2020



Measuring educational opportunity

Reardon (2019) argues that the average standardized test score in a school or
district “can be thought of as reflecting the average cumulative set of educational
opportunities children in a community have had up to the time when they take a

test” (p. 41).
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“Educational opportunities” can be thought of as inputs to the education process,
such as opportunities for informal learning or enrichment at home or in the
community; the quality and availability of early childhood care or preschool;
housing, financial, and food security; and the availability of resources like libraries

or reliable Internet.

Sources: Reardon, 2019; image credit: Noun Project



Goals of study

Methodological and substantive:

1. How well can we investigate hypotheses about educational opportunity with

public-use data?
2. What modeling techniques are well-suited to investigating hypotheses about
educational opportunity with public-use data?



Data

Count of elementary and middle schools per state in SEDA dataset
Data source: SEDA
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Outcome variable: continuous

Average achievement
of every elementary
and middle school in
the United States

Data source: SEDA



Outcome variable: binary

Average achievement
of every elementary
and middle school in
the United States

Data source: SEDA



Outcome variable: quartiles

Average achievement
of every elementary
and middle school in
the United States

Data source: SEDA



Features of opportunity in public-use data

School equity indicators: punitive discipline

Data source: Civil Rights Data Collection
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Features of opportunity in public-use data

School equity indicators: absenteeism and grade repetition

Data source: Civil Rights Data Collection
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Features of opportunity in public-use data
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Features of opportunity in public-use data

Percent of county
population without access
to Broadband internet

Data source: Federal Communications Commission
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Features of opportunity in public-use data
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Features of opportunity in public-use data

State preschool provision
D urce: Education Commission of the States




Features of opportunity in public-use data
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Features of opportunity in public-use data

Proportion of households paying
50% or more of income toward rent
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Analysis plan

If the average standardized test score in a school measures opportunity, then
identifying the factors associated with opportunity gaps could have implications for
policymakers who wish to allocate focused resources to high-needs children.

Compare methods for predicting average achievement:

* LASSO with logistic regression. A linear function of features is used to model the log odds of the event
of interest (above average achievement = 1, below average achievement = 0). Constrain the solution via
regularization to find important predictors from among 100+ variables

* LASSO with ordinal logistic regression. Here, the event of interest is a multi-category outcome,
quartiles of achievement relative to the national average.

» LASSO with multiple regression. Here, the standard score units of the outcome (average achievement)
are retained.
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