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Introduction

Historically, school ratings in the United States have served two purposes: to identify low-
performing schools for state sanctions and targeted supports, and to communicate information about
school quality to the general public (Figlio & Loeb, 2011). Since the passage of the No Child Left
Behind Act, states have relied on school proficiency rates to identify those in need of improvement.
However, educational researchers have demonstrated that proficiency rates are an inadequate metric
of school quality for at least two reasons. First, they rely on arbitrary thresholds that fail to capture
distributional shifts in achievement and can misrepresent longer term achievement trends (Darling-
Hammond, 2018; Ho, 2008). Second, they measure educational opportunity since birth, which does
not isolate school contributions to learning and is strongly correlated with student race, ethnicity, and
socioeconomic status (Heck, 2006; Kim & Sunderman, 2005; Krieg & Storer, 2006; Reardon,
2019a).

The result has been longstanding inequity in school ratings, where schools serving greater
percentages of economically disadvantaged, Black, and Hispanic student populations have been
disproportionately labeled as “low performing” regardless of how much students learn while attending
them (Burrell & Harbatkin, 2024; Diamond & Spillane, 2004; Harris, 2007; Hursh, 2007; Wright &
Petrilli, 2017). The low-performing label has been associated with increased school closures in
historically marginalized communities, staff demoralization, higher teacher turnover, and teacher
recruitment challenges (Balfanz et al., 2007; Byrd-Blake et al., 2010; Clotfelter et al., 2004; Davis
et al., 2015; Figlio & Rouse, 2006; Finnigan & Gross, 2007; Lee & Lubienski, 2017; Mintrop,
2003; Murillo & Flores, 2002; Rice & Malen, 2003). School ratings more broadly contribute to
school segregation and resource inequity (Davis et al., 2015; Hasan & Kumar, 2019; Houston &
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On the other hand, labeling schools as low performing has the potential to induce student
achievement gains (Deming et al., 2016; Figlio & Rouse, 2006; Reback, 2008a; Saw et al., 2017;
Winters & Cowen, 2012), and turnaround interventions implemented in struggling schools can be
effective in improving student outcomes (Redding & Nguyen, 2020; Schueler et al., 2020). These
seemingly contradictory findings highlight important tradeoffs in school accountability systems—
school ratings and labels can improve student outcomes, but rating schools on factors outside of
their control can lead to additional challenges for schools that are already struggling.

State policymakers had the opportunity to rethink their school accountability systems under
the Every Student Succeeds Act (ESSA, 2015), which required states to construct a school quality
index based on multiple metrics rather than proficiency rates alone. The metrics must include
achievement (proficiency or another achievement measure),' English learner progress, graduation rate
for high schools, academic progress (often growth) for elementary and middle schools, and another
indicator of school quality or student success (often chronic absenteeism)—though ESSA allows
flexibility in defining and weighting these metrics. ESSA then requires states to use their school
ratings to classify the bottom 5% of Title I schools as Comprehensive Support and Improvement
(CSI) schools at least once every three years. States decide how many years of data to use in
determining the CSI schools. Once CSI schools are identified, they must receive a needs assessment
and evidence-based turnaround supports, though federal policy allows states broad autonomy in
designing and implementing those supports. Therefore, ESSA opened the door to school
accountability systems that allow for more nuance in school quality than proficiency rates alone.

That said, the nuance that comes with ESSA’s added flexibility may also come at the expense

of school ratings fluctuating to a greater extent from one year to the next. Accountability systems with

! Forty-four states use proficiency rates in full or as part of their ESSA achievement measure based on our coding of
state ESSA plans, while another three use test levels (i.e., multiple achievement thresholds). Six use a scale score, either
on its own or in combination with other achievement measures.



highly inconsistent year-to-year school ratings would not effectively serve their intended purpose of
improving student outcomes for several reasons. First, incentives are effective only when the target is
clear. If educational leaders are uncertain about where a school stands, they will struggle to adjust
effort and resources toward school improvement goals. Second, inconsistent ratings would lead to
unstable CSI designations. For example, whether a school is designated as “low performing” would
depend in large part on the year the designations were determined. Third, the public would have
trouble making meaning of highly inconsistent ratings in their decisionmaking.

The CSI requirements under ESSA will remain in place unless federal policymakers explicitly
repeal the Elementary and Secondary Education Act (ESEA, 1965) or reauthorize it without school
accountability provisions. Thus, even in an uncertain federal policy landscape, states are continuing to
operate school accountability systems. Further, state accountability systems predate federal
requirements for them, as nearly half of states had their own systems before NCLB was passed (Dee,
2012; Hanushek & Raymond, 2005). If the federal government does in fact retreat from K-12
educational policy, states will have increased autonomy to design and redesign their school
accountability systems. The present is therefore a critical juncture for understanding the implications
of these design choices. In sum, school accountability has been a mainstay of state educational policy
for more than two decades, and is likely to continue in some form even as the federal policy landscape
shifts with presidential administrations’ priorities.

In this article, we examine how states might redesign systems in line with ESSA or a
similarly flexible federal policy, or for their own purposes. To do so, we simulate school ratings and
CSI school lists emanating from those ratings by varying a) the respective weights of the
proficiency and growth metrics in the school quality index, and b) the number of years of data used

to calculate ratings and identify CSI schools. We then examine the simulation results against a



conceptual framework that considers the validity, stability, and equity of school accountability
systems.

To carry out our simulations, we draw on statewide administrative data from North Carolina,
one of the nation’s earliest adopters of a consequential school accountability system (Carnoy &
Loeb, 2002). The earliest iteration focused on proficiency rates on state tests, and eventually began
reporting growth measured by value added. Under Race to the Top, the state assigned schools to
turnaround if they were in the bottom 5% on proficiency rates (or low graduation rates for high
schools). With the adoption of ESSA, North Carolina added a multidimensional index to its
accountability system. The U.S. Education Department approved the state’s ESSA plan in June
2018, and the state identified its first round of CSI schools in 2018-19. Although states vary in their
approach to measuring school performance under ESSA, North Carolina’s ESSA index shares
characteristics in common with many others; for example, it includes a growth component and
college and career readiness measures (Education Commission of the States, 2021). However, we
highlight that this is not intended as an evaluation of North Carolina’s accountability system under
ESSA. Instead, we draw on the state’s data to develop our own school ratings based on the broader
landscape of state approaches to school accountability ratings under ESSA, as we describe later.

Our findings show that decisions about how to weight metrics and how many years of data
to use have tradeoffs. Weighting growth more than proficiency will produce a more valid but less
stable indicator of school quality, whereas weighting proficiency more than growth will better
identify schools most in need of resources but could unfairly sanction schools for factors outside of
their control. Calculating school quality based on a three-year weighted mean rather than a single
year of data will produce more valid school ratings with greater predictive validity, but stakeholders
may perceive them as being unfair and not responsive to recent improvements. In what follows, we

begin by describing our conceptual framework in the context of the broader literature. We turn next



to a description of data and methods to simulate school ratings, followed by findings, and finally a
discussion of implications for policy.
Conceptual Framework for Analyzing School Accountability Systems

Our framework considers the validity, stability, and equity of school ratings, some of which
overlap. In line with prior research, we also articulate two main purposes of school accountability
systems: public and consequential accountability. School ratings broadly are a form of public
accountability because states signal to the public that schools with higher ratings provide a higher
quality education than schools with lower ratings (Hutt & Polikoff, 2020). While the stakes may be
greater for schools at risk of a CSI label, all schools are subject to the public accountability that
comes with school ratings because stakeholders can use the ratings for decision-making. For
example, families use ratings to decide where to move or what school to send their children to
(Hastings & Weinstein, 2008), and educators use ratings to decide where to work (Clotfelter et al.,
2004; Feng et al., 2018). The labels that come from school ratings also have consequential
accountability because the labels lead to state-mandated interventions or actions that aim to improve
student achievement. Thus, the consequences of the labels may be positive (i.e., if they improve
student outcome), negative (if they lead to negative side effects), or neutral. In what follows, we
operationalize validity, stability, and equity for each purpose of school accountability. In doing so,
we underscore that there is no singular agreed-upon definition of school quality, and different aims
would motivate different approaches to optimizing school accountability systems.
Validity

The validity of school ratings is critical because ratings are often used to make high-stakes
decisions (e.g., sanctions, school closures, reconstitution), and lack of validity undermines public
trust. Three types of validity are relevant to school accountability systems. Construct validity,

whether the ratings measure what they purport to measure, is typically defined as the extent to



which differences in ratings (and the CSI designation) reflect real differences in school quality, as
opposed to noise or idiosyncratic measurement error (Polikoff et al., 2014). Predictive validity in
this case is the extent to which the ratings and designations in one year predict ratings and
designations in the next. Consequential validity deals with the outcomes, whether intended or
unintended, of the accountability system itself.

Construct Validity

How school quality is defined differs across stakeholders. Some stakeholders—and
particularly researchers—define school quality as the school’s contribution to student learning.
Other stakeholders might argue that school quality should be defined by student achievement,
regardless of the school’s contribution to student learning.

While both achievement and growth are to some extent confounded by factors outside of the
school’s control and include some degree of measurement error, researchers generally agree that
student growth is a more valid indicator of the school’s contribution to learning than proficiency
rates (Ho, 2008; Kurtz, 2018). Proficiency rates and achievement levels penalize schools more
heavily than growth measures for factors outside their control, such as student poverty rates
(Raudenbush, 2004; Reardon, 2019a). Proficiency rates are overly sensitive to an arbitrary
proficiency threshold (Ho, 2008; Holland, 2002; Ladd & Lauen, 2010) and more susceptible to
gaming behavior (Ballou & Springer, 2016; Booher-Jennings, 2005; Darling-Hammond, 2006;
Jennings & Sohn, 2014; Krieg, 2008; Reback, 2008).? On the other hand, families and policymakers
may prefer achievement levels or proficiency rates if they are less concerned about the school’s

contribution to student learning than they are about average achievement within the school

2 Growth measures are also subject to these criticisms and not all growth measures are equally valid. For example, many
states use student growth percentiles, which have the advantage of being intuitive to the public but do not perform as
well as value-added under nonrandom assignment conditions (Guarino et al., 2015). Additionally, many states
dichotomize growth measures after calculating them; these dichotomized measures will also be sensitive to arbitrary
“meets growth” thresholds.
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(Abdulkadiroglu et al., 2020; Figlio & Lucas, 2004; Glazerman & Dotter, 2017). Other stakeholders
may value both achievement and growth—not simply one or the other (Houston & Henig, 2021,
2023). In this case, the multidimensional index will capture more of the measures that parents value,
but the weights on each dimension will not necessarily match parents’ priorities. In sum, the
construct validity of school ratings is subjective and will vary across stakeholders.

Because there is no singular agreed-upon definition of school quality, construct validity
requires clarity about what is being measured. If the purpose of school accountability is to rate
schools based on their contribution to student learning and identify low-performing schools, ratings
are more valid when they weight growth more heavily than proficiency. However, if the purpose is
to rate schools based on achievement and target resources to the 5% of schools with the lowest
achievement, then ratings that weight proficiency more heavily than growth might be more valid.
Predictive Validity

If a school rating is indeed a valid measure of school quality, then ratings in one year ought
to be reasonably predictive of performance in future years. Unfortunately, defining predictive
validity is hindered by the challenges described as part of construct validity above; without
agreement on what a school rating ought to capture, there is no clear answer as to what it ought to
predict performance on. However, a rating with predictive validity would at minimum be predictive
of a school’s future ratings on the same metric. This is related to stability, which we discuss in a
subsequent section.

Consequential Validity

An accountability system with strong consequential validity would improve student
achievement and outcomes (Brewer et al., 2015). The consequential validity of school ratings and
the CSI designation under ESSA is critical yet under-researched, particularly in cases when few

additional supports are provided to schools with low ratings or the CSI designation (Lane, 2020).



While previous federal reforms came with significant resources for designated schools, ESSA
requires only that states designate a small portion of federal Title I funds for CSI schools. In
practice, CSI schools do not receive the additional funding needed to make meaningful
improvements and some designated schools actually end up spending /ess per pupil when they are
designated as CSI due to scaled back state and local dollars (Atchison & Blair, 2025; Blair et al.,
2025; Hyslop & Zhou, 2024). An accountability system that exacerbates resource gaps between
lower and higher rated schools could produce negative effects on student achievement and lead to a
lack of consequential validity.

An accountability system that improves student outcomes—either through ratings alone or
through the turnaround interventions that come with a CSI designation—would have greater
consequential validity. However, to the extent that research on the consequential validity of school
accountability systems focuses primarily on effects on student achievement and does not examine
effects on other characteristics of school quality that families may care about (e.g., afterschool care,
sports, arts, etc.), the consequential validity of a system is unclear. For example, an accountability
system may serve to improve student achievement while also redirecting resources away from arts
programs (Gara et al., 2022); in this case, the consequential validity of the system would not be
straightforwardly positive or negative, and different stakeholders might reach different conclusions.
Stability

Our framework defines stability as the consistency of year-to-year school ratings and CSI
designations. Stability has dual relevance—on its own merits and because it has implications for
predictive validity. Stability on its own is desirable in part for three reasons. First, the public makes
decisions based on school ratings, for example, to decide where to live or send children to school.
Families using ratings for these purposes would struggle to make sense of rapidly changing ratings.

Second, school improvement and planning require transparent and consistent data around school
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performance, and volatile ratings from year to year would undermine planning processes. We note,
however, that no system will (or should) produce perfectly stable ratings. School performance will
meaningfully fluctuate from year to year due to educator turnover, curricular changes, and other
system changes, and school ratings should pick up this variation. On the other hand, if these
meaningful year-to-year shifts in school performance are overshadowed by random noise, then the
school ratings lack predictive validity (Kane & Staiger, 2002; Linn & Haug, 2002). Third, the CSI
designations that come from the ratings often come with additional resources for schools, and
because states aim to allocate scarce resources for school improvement efficiently, consistent
ratings from year to year would better allow states to direct resources to schools that stand to benefit
the most from them.

A stable list of CSI schools is important because it would identify roughly the same schools
regardless of which year CSI identification occurred, given that ESSA requires identification once
every three years. By contrast, an accountability system that is not stable would classify CSI schools
based on one-year fluctuations in student achievement, leading states to invest scarce resources in
schools that potentially would not have the greatest level of need in a subsequent year. Thus, a
relatively stable CSI list should be a priority for states, though no system will (or should) produce
perfectly stable ratings.

We know from prior research that accountability systems that rate schools based on multiple
years of data produce more stable school ratings than those using only a single year of data (Kane &
Staiger, 2002). Weighting proficiency rates more heavily than student growth also increases
stability. This is because proficiency rates are so heavily interrelated with student background
characteristics (including poverty), which are generally persistent from year to year (Boyd et al.,
2008; Kane & Staiger, 2002; McEachin & Polikoff, 2012). Herein lie some of the tensions between

validity and stability in the framework.
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Equity

We consider two dimensions of equity. The first is disproportionality. Here, following Heck
(2006), we are interested in the extent to which school ratings are systematically and
disproportionately lower for schools serving greater percentages of economically disadvantaged,
Black, and Hispanic student populations. Broadly, disproportionality may stem from two different
causes—a failure to accurately measure school quality (i.e., a deficiency with the rating itself), or a
broader societal failure to equip schools and neighborhoods that are home to the nation’s most
vulnerable students with the resources they need. To the extent that disproportionality comes from
the rating system holding schools responsible for factors outside of their control, it would lack
fairness (McEachin & Polikoff, 2012; Mintrop, 2004; Polikoff et al., 2014). Accountability systems
that disproportionately identify, label, and sanction such schools could further marginalize
populations by closing neighborhood schools, isolating communities due to segregation, and
demoralizing staff and students (Davis et al., 2015; Lipman, 2017; Schueler & West, 2022; Trujillo,
2013).

Thus, ratings that are disproportionately lower for schools serving marginalized populations
could imply an unfair rating system. However, disproportionality in ratings could also be an
accurate reflection of the inequities flowing in from outside the school. For example, schools
serving more disadvantaged student populations grapple with high teacher turnover, particularly
among highly effective teachers (Boyd et al., 2005; Simon & Johnson, 2015), disadvantaged
students are consistently exposed to lower quality teachers than more advantaged students
(Goldhaber et al., 2018), and there is evidence that at least some of the disproportionality in ratings
can be explained by differences in teacher qualifications (Burrell & Harbatkin, 2024). Further,
accountability systems may exacerbate teacher retention challenges in schools that are labeled as

low performing (Clotfelter et al., 2004). There is also strong evidence that schools serving more
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disadvantaged students lack the necessary resources to make meaningful improvements (Atchison
& Blair, 2025); in other words, they do not have the resources they need to deliver the education
they are being held accountable for. This tension reiterates the importance of consequential validity;
it’s not just the ratings that matter but also what happens as a result of those ratings.

We therefore also examine equity of access, which considers the extent to which the
accountability system could plausibly narrow resource gaps between economically disadvantaged
and advantaged students or between Black and Latino students and White students. By this
dimension, an accountability system would be more equitable if it assigned lower ratings to the
schools with the greatest level of need and provided additional resources to those schools as a result
of those ratings. Here, “need” could be determined based on achievement levels, greater economic
needs, or limited available resources.

Equity of access overlaps with consequential validity. An accountability system that
identifies CSI schools with the greatest needs and provides them with additional resources and
interventions has a greater chance of achieving consequential validity. Yet even when schools
receive additional resources, the resources may not result in improved student outcomes and in
some cases can even have negative effects, resulting in a lack of consequential validity (Atchison,
2020; Atchison et al., 2025; Henry & Harbatkin, 2020). In practice, school accountability systems
may narrow opportunity gaps to some extent, but CSI schools generally do not receive the level of
funding they would need to meaningfully improve student learning and experiences (Atchison &
Blair, 2025; Blair et al., 2025). This underscores that simply identifying schools with the highest
need will not necessarily increase equity of access. Equity of access requires sufficient resources
and supports to be paired with any low ratings and designations.

It is important to note that disproportionality and equity of access can be in conflict with one

another. A rating system that produces demographically disproportionate ratings could be equitable
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on the access dimension if additional resources were allocated to schools with lower ratings.
Disproportionality may also accurately reflect broader inequities rather than an unfair rating system.
In addition, there are multiple ways of conceptualizing equity, and different states will have
different priorities depending on factors such as student demographics, geographic locations, and
state politics. The two dimensions of equity are not comprehensive. They are intended as a
foundation from which state policymakers can consider the equity outcomes that are most relevant
to their state.

Data and Methods
Sample and Data

We draw on eight years of North Carolina administrative data maintained by the Education
Policy Initiative at Carolina (EPIC) at the University of North Carolina at Chapel Hill. We exclude
nontraditional schools (e.g., magnet, special education, alternative, vocational, hospital), and restrict
the analytic dataset to the 1,898 traditional public schools that were open for all eight years of the
study period from 2010-11 through 2017-18. Our analytic sample therefore reflects the full
population of traditional public schools in North Carolina that were open for the full study period.
Using these data, we develop ESSA-compliant school quality indices and then simulate (1) school
ratings and (2) CSI schools (bottom 5%) based on the ratings.

There are two relevant points regarding our study window. First, the study time period
includes the December 2015 passage of ESSA, which shifted states’ approach to measuring school
quality. States under ESSA were required to adopt multidimensional metrics of school quality in
time for designations no later than the 2018-19 school year, though some adopted earlier. North
Carolina identified its first cohort of CSI schools beginning in 2018-19 using data from 2017-18
(i.e., the last year in this panel). Before ESSA’s implementation, the state identified its turnaround

schools using proficiency and graduation rates rather than a multidimensional ESSA index. Our
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results are intended to speak broadly to states considering their accountability system designs, and
not specifically to North Carolina. Second, the study time period precedes the COVID-19
pandemic, which complicated progress toward improvement goals nationally.

Table 1 provides school-level means for the analytic sample, overall, then by proficiency
rate, and finally by the ESSA rating produced by the most common weighting scheme (“modal
index”) across states in the U.S. This multidimensional “modal index” is based on our coding of
ESSA plans for all 50 states and the District of Columbia and described in more detail in the
following section. The proficiency rate groupings broadly reflect a No Child Left Behind (NCLB)
accountability system, where ratings and designations were based on achievement levels such as
proficiency rates. In the columns, we show means for the bottom 5%, middle 5% (i.e., percentile
47.5-52.5), and top 5% of schools based on proficiency rates and ESSA index scores, respectively,
in addition to the overall means. Panel A shows that the bottom 5% of schools by the ESSA index
have slightly higher proficiency rates than the bottom 5% of schools determined by only proficiency
rates, which is expected because the ESSA index includes multiple metrics.

Moving to Panel B, urban schools are overrepresented and suburban school
underrepresented in the bottom 5% on both indices, though to a lesser extent on the ESSA-aligned
index. Although much of the discourse around school accountability centers on urban schools, rural
schools can struggle with inadequate local educator labor markets, geographic isolation, and smaller
budgets and economies of scale—all of which hinder student achievement (Harbatkin, 2022;
Rauscher, 2020). Relative to public schools in the United States, greater percentages of those in
North Carolina are rural (55% versus 30% of all U.S. schools) and serve diverse student populations
(U.S. Department of Education, 2024). North Carolina’s diversity of school settings makes it a

useful state context to study school accountability systems under ESSA, and our findings may be
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reasonably generalized to states with diversity in locales and student populations. Findings are less
generalizable for states with predominantly White students.

TABLE 1

Panel C shows that the bottom 5% of schools on the ESSA-aligned index have slightly lower
percentages of economically disadvantaged and Black students, respectively, and higher
percentages of White students than the bottom 5% based on proficiency ratings. However, using
either proficiency rates alone or the ESSA index, the bottom 5% of schools serve disproportionately
more economically disadvantaged, Black, and Hispanic students and fewer White and Asian
students than the average school in North Carolina. The bottom 5% of schools using both
proficiency rates and the ESSA index also have smaller average enrollments than the average
school, which is consistent with prior literature showing that small schools tend to be
overrepresented at the bottom of the distribution due to measurement issues (Kane & Staiger, 2002).

Panel D shows that the lowest performing schools have lower average enrollments, and the
highest performing schools have larger average enrollments under both indices. Finally, Panel E
shows that the bottom 5% of schools employ more novice teachers and offer lower pay than the
average school, consistent with a large literature showing that students of color and economically
disadvantaged students learn from less qualified teachers than their White and more advantaged
peers (e.g., Simon & Johnson, 2015). To some extent, these differences in pay are likely attributable
to the higher performing schools having more experienced teachers—though the teacher experience
figures suggest experience is unlikely to explain the full difference in pay between the lowest and
highest proficiency schools in particular. For example, teacher pay supplements—or pay above the
state-minimum salary schedule—in the highest proficiency schools are 45% higher on average than
supplements in the lowest proficiency schools, whereas teacher experience is only 36% higher in

the highest proficiency schools. Under the ESSA-aligned index, the experience and pay differences
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match more closely, with both teacher experience and pay being about one-third higher in the
highest rated schools than in the lowest rated schools.

Indices

We develop three ESSA-compliant school quality indices to use in our analyses. The goal is
to start from a weighting scheme that is representative of the modal state with respect to proficiency
and growth in particular, and then to vary the weights so that one index weights proficiency more
heavily one weights growth more heavily than the modal state. To do so, we coded all state ESSA
plans and selected weights that represented the approximate midpoint of state weights. Each index
uses the same metrics: proficiency rates calculated by the state (math and ELA), student
achievement growth measured as value-added (Education Value-Added Assessment System, or
EVAAS, in this case, which is calculated as part of the state’s accountability system),’ graduation
rate for high schools, English learner proficiency, and chronic absenteeism.* We convert scores on
each metric to percentile ranks in a given year in order to place them on a consistent scale before
combining them into a single index score.’ In creating our three indices, we toggle only the weights
on proficiency and growth while holding the other metrics constant.

The first index follows the most common ESSA weighting scheme (“modal index”) across

states based on our coding of all state ESSA plans. Here, proficiency and growth are weighted

3 Although many states began calculating growth more recently, North Carolina was an early adopter of growth measures
and reporting. The state has been using value-added in some capacity since 2005 and adopted statewide teacher value-
added in 2011. The state has been calculating a composite growth index that combines grades and subjects into a single
scale for the duration of the study.

4 We choose chronic absenteeism because it is the most prevalent school quality and student success indicator used in state ESSA
plans. Chronic absenteeism is defined as students are absent for 10% or more of the days a student was enrolled in the school.
English learner proficiency is defined as percent of students classified as English learners who scored at proficient or above on the
end-of-grade reading (grades 3-8) or English 2 end-of-course (grade 10) exam. To calculate English learner proficiency and
chronic absenteeism, we had access to student-level data, which we then aggregated to the school level.

5 We chose to use percentile ranks because it is a simple, easily replicable approach to placing each metric on the same
scale. This choice, which creates a uniform distribution of index scores, has implications for the results (Atchison et al.,
2023). For example, research comparing use of this approach with a “natural distribution” approach that preserves the
shape of each underlying variable’s distribution shows that using a percentile approach can result in the stability of the
CSI designation being lower for elementary and middle schools and higher for high schools than a system using a
natural distribution. On the other hand, the stability of the index score itself may be higher (Atchison et al., 2023).
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similarly at the elementary/middle school levels (35% proficiency and 40% growth), and
proficiency is weighted twice as much as growth for high schools (30% proficiency and 15%
growth). The second weighting scheme (“higher proficiency”) weights proficiency more heavily
than growth, with 60% proficiency and 15% growth for elementary and middle schools, and 45%
proficiency and 0% growth for high schools. The third (“higher growth) weights growth more
heavily than proficiency, with 60% growth and 15% proficiency for elementary and middle schools,
and 30% growth and 15% proficiency for high schools. Appendix Table A-1 provides the weights
for each index.

Simulating School Ratings and CSI Schools
In addition to varying the weighting scheme, we also vary the years of data used to calculate
ratings and determine CSI schools. Most states use only one year of data to calculate school ratings
and identify CSI schools—after calculating a rating for each school in the CSI identification year,
they select the bottom 5% of schools in that year (McNeill et al., 2021; Meyers et al., 2023). But
ESSA does not require the CSI list to be generated based on a single year of data, and there is
evidence that drawing on multiple years of data can generate more stable ratings and designations
(Kane & Staiger, 2002; McEachin & Polikoft, 2012). We therefore toggle the number of years of
data used to simulate school ratings and identify CSI schools in each study year and create two
versions of each index:
¢ Single year (status quo): Use one year of data to calculate school ratings and determine CSI
schools, the most common approach in state ESSA plans.
e 3-year weighted mean: Calculate school ratings and determine CSI schools based on a weighted
mean of the scores across three years, where the current year is weighted most heavily (times 3),
one year prior is weighted next most heavily (times 2), and two years prior is weighted the least

(times 1).
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Applying the Conceptual Framework to Assess Accountability Systems
Validity

Although we do not directly assess the construct and consequential validity of each index in
our study, we are able to assess the predictive validity, or the extent to which indices are predictive
of future school ratings. Specifically, for each index, we estimate a series of bivariate regressions
predicting the one-year index score one, two, and three years in the future. For example, the
equations using the modal index and predicting one year into the future would take the form:

1YearModalindex;; = By + f11YearModalindex;;_1 + €;; (1a)
1YearModalindex;; = By + f13YearModallndex;;_1 + €;; (1b)

predicting the modal index score for school 7 in year ¢ as a function of the modal index constructed
using a single year of data in year 7-1 (1a). We next estimate a parallel equation replacing the modal
index constructed using a single year of data with the modal index constructed using the three-year
weighted mean on the right side of the equation (1b). We run these same equations for the other two
index weighting structures (i.e., high proficiency, high growth). Next, we repeat the same set of
equations replacing the one-year lagged metric on the right side of the equation with a two-year lag,
and then a three-year lag. For each set of models, we descriptively examine the difference between
f3; and the model R? in Equation 1a and Equation 1b. Intuitively, this approach provides evidence
on the indices’ predictive validity, defined as the extent to which one versus three years of data is
predictive of the following year’s index score within a weighting scheme.

As discussed in our conceptual framework, construct validity depends on the purpose of the
school accountability system. If the purpose is to isolate the school’s contribution to student
learning, school quality indices that weight growth more heavily than proficiency necessarily have
greater construct validity. If the purpose is to target resources to schools with the lowest
achievement, school quality indices that weight proficiency more heavily than growth have greater

construct validity. Consequential validity is greater if the accountability system targets resources to
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schools in a way that facilitates school improvement and improves student outcomes. All forms of
validity are greater when school ratings and CSI schools are identified based on true school
performance, and not idiosyncratic error.

Stability

We estimate the stability of school ratings by calculating Pearson’s correlation coefficients
between ratings in consecutive years overall and within quintiles of performance to understand
whether there is differential volatility at different points in the distribution. We note that quintiles
are a somewhat arbitrary choice, but we use quintiles because they seem to better reflect the reality
of a family’s choice set than the full distribution of schools. For example, families with the
resources to attend a 95th percentile school are likely not deciding between schools in the 95th and
fifth percentiles. To them, the stability of the top 20% may be more relevant than the overall
stability. To a median income family, the middle three deciles are likely more relevant. Families
with the fewest resources may have limited choices, all near the bottom of the distribution—
whether there is a meaningful difference between the first and 19th percentile, then, will have
implications for their choice. In sum, the public is using ratings to make decisions within a
constrained choice set, so the stability of the ratings within those constraints may have greater
practical relevance than the overall stability.

Statistically, the correlations within the quintiles will be lower than correlations overall
because there is less variation. The overall correlations do not share the problem of arbitrary
cutpoints, though they will be less reflective of the choice set of a family evaluating their schooling
options. Therefore, the two correlations should be interpreted in tandem with one another and could
be considered as a sort of upper and lower bound; the within-quintile correlations may
underestimate the signal in a given family’s choice set to the extent that families have more

heterogeneous school markets, whereas the overall correlations will likely overestimate the signal in
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a given family’s choice set. To determine the stability of the CSI list, we then calculate the share of
schools identified in a given year that would have also been identified in the prior and subsequent
years, respectively, under each simulation.®’
Equity

To explore implications for the equity of school ratings, we examine average student
compositions, novice teacher rate, and teacher pay supplement by rating quintile and index.
Disproportionality would be apparent in ratings that differed systematically by student
demographics. As noted above, disproportionality may stem from an unfair rating system or from
broader inequities that lead to lower educational quality in schools serving more marginalized
student populations. In the former case, disproportionality would reflect inequity of the ratings
themselves. In the latter case, disproportionate ratings would be an accurate reflection of reality.
Ratings that shed light on educational inequalities are not inequitable for simply pointing it out;
indeed, that is a core purpose of public accountability. Rather, ratings are unfair if they penalize
accountable for factors outside of their control. Our analyses cannot disentangle these two
possibilities; instead, they shed light on the disproportionality of the ratings and designations to
elicit consideration of the implications for equity.

To explore the equity of the CSI designation, we disaggregate schools into three groups (i.e.,
lowest 25%, middle 50%, and highest 25%) for each of the five variables (i.e., percent economically
disadvantaged, Black, and Hispanic, and novice teacher rate and teacher pay supplement).® We then

calculate the share of schools within each of the three groups that would be designated as a CSI

¢ In addition, in alignment with McEachin & Polikoff (2012), we calculate the number of years each school spends in
the bottom 5% for each index. We present these results in the appendix (Figure A-4).

7 It is useful to note that due to the way North Carolina identified its lowest performing schools under Race to the Top
and a subsequent state-initiated turnaround (largely based on proficiency), some of the schools in this analysis received
turnaround services. That said, the research on the effects of these interventions (Heissel & Ladd, 2018; Henry &
Guthrie, 2019; Henry & Harbatkin, 2020) suggests that any resulting bias in the stability measures from accountability-
system-induced school improvement would be minimal.

8 We also run analyses breaking the sample into three equally sized groups and present the tercile analysis in an
appendix (Figure A-1).
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school based on (a) each of the three weighting schemes, and (b) one versus three years of data. By
comparing the share of the middle 50% identified as CSI with the share of the top and bottom
quartiles identified, we reveal differences between the average school and the tails of the
distribution, where consequential accountability is most salient (Davis et al., 2015; Hasan & Kumar,
2019). Greater disproportionalities across demographic quartiles again could stem from an unfair
accountability system or from true disparities in access to a quality education. Meanwhile, an
equitable CSI list by the access dimension would identify more schools serving students with
greater economic needs and with fewer resources and provide these schools with additional
supports and funding to narrow resource gaps. We do not observe whether schools were provided
with additional supports in this study.

Findings

Stability

Figure 1 shows scatterplots of school ratings in consecutive years, with rows 1-3 toggling
through the three ESSA school quality indices and Panels A—B toggling the number of years of data
used to construct them. Overall correlations are reported at the bottom right-hand corner of each
graph, and correlations within quintiles are reported at the top. Across the full distribution of
schools, the year-to-year correlation using the modal index is .700 when calculated based on a
single year of data and .922 when calculated using three years. In other words, the percentile rank in
year ¢ explains 49% of the variation in the percentile rank in year /+1 using a single year of data
compared with 85% using three years of data.

Comparing Panels A and B within quintiles, school ratings based on three years of data are
three to four times more stable than those based on a single year across all three weighting schemes.
When using three years of data, previous-year ratings explain 20-52% of the variation in the

subsequent ratings for schools in the lowest quintile of performance compared with only 4-18%
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when using only one year of data.’ For schools in the highest quintile, using three years of data
explains 26-55% of the variation in subsequent ratings compared with 6-19% when using a single
year. And for schools in the three middle quintiles, using three years of data explains 7-32% of the
variation in subsequent ratings compared with 1-8% when using one year. Therefore, small shifts in
simulated ratings appear to reflect idiosyncratic year-to-year variation more than persistent signals
of quality, but ratings include more signal when they draw on three years of data rather than one.
However, we note that one-year changes are centered around zero for each of the three indices and
number of years of data, as shown in Appendix Figure A-3.

Figure 1 also highlights that ratings are more stable over time under the high proficiency
index (Row 2) and less stable under the high growth index (Row 3). This is unsurprising as
proficiency rates are strongly correlated with persistent student characteristics, such as family
income, whereas growth measures are more volatile over time (Boyd et al., 2008; Kane & Staiger,
2002; McEachin & Polikoff, 2012). Consistent with prior research and statistical expectations, there
is also greater stability in the tails of the distribution.

FIGURE 1
Table 2 provides results for the stability of the CSI list for each ESSA index (panels) and the

number of years of data used to create the list (rows). As expected, using three years of data
produces more stable CSI lists than using a single year. Across all three weighting schemes, using
three years of data generates a CSI list that is two to nearly three times more stable than when using
a single year. When using only one year of data, 13-25% of CSI schools in year # would also be
identified in both the previous and subsequent years. This finding means when using only one year

of data, the majority of CSI schools would not have been identified in consecutive years within the

° These and all subsequent percentages reported can be calculated by squaring the Pearson’s » coefficients shown in the figures.
For example, the r for the lowest quintile using the high growth index in Row 3 is 0.198, and 0.198%=0.039, or about 4% (the
lower end of the reported range using one year of data), while the r for the lowest quintile using the high proficiency index in
Row 2 is 0.424, and 0.424°=0.180, or 18% (the upper end of the reported range).
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ESSA three-year accountability cycle. As expected, the higher proficiency index (Panel B)
generates the most stable CSI list, and the higher growth index (Panel C) generates the least stable
list. Under the most stable conditions (i.e., three-year weighted mean, higher proficiency index),
about half of schools would be identified in each of the three consecutive years. However, using
three years of data instead of one more than offsets the loss of stability associated with shifting from
a high proficiency to a high growth index. For example, while only 13% of schools would be
identified as CSI schools for three consecutive years using one year of data and the higher growth
index (Panel C, row 1), 34% would be identified for three consecutive years using three years of
data—a 36% improvement over the stability of the CSI list using only one year of data and the
higher proficiency index (Panel B, row 1).
TABLE 2

Equity

Following with our conceptual framework, we consider two dimensions of equity, beginning
with disproportionality and then moving to equity of access. Figure 2 shows school characteristics
(panels) by rating quintile (bar clusters) for each of the three ESSA indices (bar colors).!'® All three
indices show disproportionality on demographic measures, with the share of economically
disadvantaged students (Panel A), and, to a lesser extent, Black and Hispanic students (Panels B and
(), decreasing monotonically as school ratings increase. Meanwhile, the novice teacher rate
decreases and the teacher pay supplement size increases as school ratings increase, underscoring
that higher-rated schools are able to offer higher teacher pay and likely face fewer recruitment and
retention challenges. This latter finding also shows that the higher performing schools have more
qualified teachers, which likely stems from broader inequities that may be contributing to lower

performance. To the extent that the more qualified teachers at the higher-rated schools also

19 For simplicity of exposition, Figure 2 shows ratings using just one year of data; however, the findings are
substantially similar using three-year weighted means (Figure A-1).
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contribute to a more effective education, the demographic disproportionality in ratings would reflect
these broader inequities rather than unfair ratings.

Panels D and E shed light on equity of access, suggesting that all three indices could
improve equity of access if they result in policymakers taking action to reduce resource gaps
between the lowest and highest rated schools. Because the higher proficiency index most sharply
distinguishes the schools with the lowest levels of teacher experience and pay, it could be the most
effective option for increasing equity of access if policymakers responded to it by narrowing the
teacher experience and pay gap between the schools in the lowest and highest rating quintiles.
However, improving equity of access depends on the political will to narrow these resource gaps. In
the absence of that political will, the accountability systems would remain inequitable regardless of
which ESSA index is selected.

FIGURE 2

Figure 3 illustrates the equity implications for the CSI list, with bar heights representing the
share of schools in each grouping (lowest 25%, middle 50%, and highest 25%) that would be
identified for CSI by ESSA index and number of years of data.!! The left column shows the share of
schools in the bottom 5% based on a single year of data while the right shows the share of schools
in the bottom 5% based on the three-year weighted mean. The horizontal dashed line at 0.05 (or
5%) provides a benchmark for assessing disproportionality and equity of access. A system without
disproportionality would yield three sets of bars that are exactly at the 0.05 line. Meanwhile,
overidentifying the schools with greatest needs, such as those in the highest quartile of novice
teacher rates and the lowest quartile of teacher pay, could improve equity of access, if substantial

additional resources were provided to the schools.

' Findings are very similar when we use terciles instead of quartiles (Figure A-2).
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The large discrepancies in bar heights across the low, middle, and high groupings on each of
the five variables highlight that there is disproportionality in each of the simulations because they
all overidentify underserved schools for CSI. Schools with the highest percentages of economically
disadvantaged students (Panel A), Black students (Panel B), and novice teachers (Panel D) in
particular are heavily overidentified as CSI schools. It is important to note that we cannot
disentangle the extent to which the demographic disproportionality emanates from an unfair rating
system vs. from broader societal inequities leading to lower quality education in schools serving
more disadvantaged student populations. However, again, the overrepresentation of schools with
high novice teacher rates provides evidence that all of these ratings are indeed capturing some true
differences in school quality. The higher proficiency index demonstrates greater disproportionality
than the higher growth index, but all indices yield substantial disproportionality along these
dimensions. Additionally, the close similarities between columns show that the number of years of
data is not consequential for disproportionality; using three years of data instead of one does not
meaningfully improve or impair the disproportionality of the CSI list.

Similar to the findings for the equity in access of school ratings, to the extent that under-
resourced schools are identified for CSI and provided with meaningful additional resources, any
index could, in theory, improve equity of access. Panels D and E show that the schools employing
the highest rates of novice teachers and offering the lowest teacher pay are disproportionately likely
to be identified for CSI. The CSI designation could come with turnaround supports that serve to
close the teacher pay gap and improve teacher recruitment and retention in CSI schools.

FIGURE 3

Our findings that all three indices produce demographically disproportionate ratings and CSI
designations may be surprising given the literature showing that growth-based indices are less

correlated with student demographics than proficiency-based ones (McEachin & Polikoff, 2012;
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Reardon, 2019b). Our findings do not conflict with the literature, as the ratings and designations
using the higher growth index are not as strongly associated with demographics as those using the
higher proficiency index. Yet, the higher growth index still produces disproportionate ratings for at
least four reasons. The first is that it still includes proficiency; ESSA requires that achievement is
included and has a “substantial weight” in the index calculation. Second, it is not the case that
growth is completely uncorrelated with demographics (Ehlert et al., 2014). Students with differing
levels of opportunity to learn outside of the school building may learn at different rates (Amrein-
Beardsley, 2008), which would affect growth. Third, schools with high (or low) concentrations of
student disadvantage may be impacted by negative (positive) peer effects (Hanushek et al., 2003;
Rothstein, 2006; Sacerdote, 2011), which could lead to index scores that systematically vary by
student prior achievement. Finally, it is likely that the growth measures are to some degree
capturing true differences in school quality that are correlated with student demographics.
Validity

In this section, we describe our findings on predictive validity, for which we present
empirical analyses, and deal with consequential and construct validity as part of the discussion in
the next section. Table 3 summarizes the results of the models predicting one-year ratings one
(Column 1, labeled #+1), two (Column 2, labeled #+2), and three (Column 2, labeled #+2) years into
the future based on the past rating(s). Across all three weighting schemes (i.e., modal, high
proficiency, and high growth), the index based on the three-year weighted mean has greater
predictive validity than the index based on a single year of data.

The simulated scores are scaled as percentiles, so the coefficients in Panel A1 indicate that a
one percentile point increase on the modal index using a single year of data in year ¢ corresponds to
increases of 0.7 percentile points in #+1, 0.62 percentile points in #+2, and 0.56 percentile points in

t+3. The year ¢ index here explains 49% of the variation in year #+1, 39% in #+2, and 31% in #+3.
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Panel A2 shows that the relationship between the three-year weighted mean index and future
performance is steeper (demonstrated by the coefficient estimates) and stronger (demonstrated by
the standard errors and R?). Specifically, a one percentile point increase on the modal index using a
single year of data in year ¢ corresponds to increases of 0.89 percentile points in #+1, 0.79 percentile
points in 2, and 0.66 percentile points in #+3. The year ¢ index here explains 79% of the variation
in year t+1, 62% in t+2, and 44% in #+3. These patterns hold across all three weighting schemes. In
sum and as expected, the index using three years of data has greater predictive validity than the
index using a single year of data.

TABLE 3

Comparing across weighting schemes, the results follow the same pattern as our stability
findings, with the high proficiency index having the greatest predictive validity and the high growth
index having the lowest. This finding is unsurprising given that proficiency rates measure
educational opportunity since birth, which generally does not substantially change from one year to
the next, whereas student growth is more volatile (Boyd et al., 2008; Kane & Staiger, 2002;
McEachin & Polikoff, 2012). We discuss implications of our empirical findings on construct and
consequential validity in the discussion.

Discussion

States had the opportunity to rethink their school accountability systems under ESSA, and
there is little research on the implications of the decisions states made as part of this process. We
explore states’ first accountability systems under ESSA and find that initial plans present challenges
in terms of the stability, equity, and validity of school ratings and the identification of the bottom
5% (or CSI) schools.

While the future of federal educational policy is uncertain, two things about school

accountability remain steadfast. First, states will continue to maintain school accountability systems
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whether or not it is required by federal law. Twenty-two states had school accountability systems
prior to NCLB’s passage (Hanushek & Raymond, 2005), and even after NCLB was replaced with
more flexible rules many states maintained the systems and interventions they developed under
NCLB (Meyers et al., 2023; VanGronigen & Meyers, 2019). Second, educational policy swings like
a pendulum; even if federal school accountability policy weakens under one administration, it is
likely to come back under another.

Our findings point to several implications for states refining their accountability systems.
First, states should draw on multiple years of data to both calculate school ratings and identify their
CSI schools. Using multiple years of data will lead to more stable ratings and CSI designations with
greater predictive validity—and therefore result in a better signal of school quality. A large literature
on teacher value-added reaches the same conclusion—that using multiple years of data increases
precision and reduces statistical uncertainty and is needed for high-stakes decisions (e.g., Goldhaber
& Hansen, 2012; McCaffrey et al., 2009).

Second, states should reconsider how school ratings are reported and how families can
interpret them. Our findings suggest that a rank-ordering of all schools is not sufficiently stable to
support public decision-making. For example, a 100-point school rating implies that movement
from the 20th to 40th percentile reflects meaningful school improvement, when in reality, our
analyses suggest that much of that movement is driven by factors outside the school’s control and
statistical noise. On the other hand, ratings can reliably differentiate between schools in the 20th
percentile versus the 80th percentile—though this is not the choice presented to most families in
deciding where to send their children to school due to constraints in school options. More stability
in the tails also suggests that CSI schools may have consistently lower ratings. However, even in the
best-case scenario in our simulations, only half of schools on the CSI list would be identified as CSI

schools across three consecutive years.
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Third, states should be intentional about the weighting schemes used in their school quality
indices, and each state’s index should support its accountability system’s goal because the framing
of the ratings matter for their construct validity. A school quality index similar to our higher growth
index will better characterize performance, whereas a school quality index similar to our higher
proficiency index will better characterize achievement. Relatedly, federal lawmakers and
policymakers should consider the purpose of school accountability systems when reauthorizing the
Elementary and Secondary Education Act (ESEA). The term “low performing” appears throughout
the language of ESSA, even as it calls for states to capture achievement as opposed to school
performance. If the goal is to identify the schools with the greatest needs for supports, the law should
specify metrics that identify opportunity and resource gaps, and characterize these schools as being
under-resourced instead of low performing. If the goal is to identify schools that are underperforming
in terms of improving student achievement, the law should call for accountability systems that reliably
capture school contributions to student learning.

Intrinsic in our findings is that accountability systems involve tradeoffs. One important
tradeoft is related to the multiple-metrics approach that became universal under ESSA. A system that
accounts for multiple metrics can encourage educational leaders to direct resources to students across
the full distribution of achievement and based on outcomes beyond test scores. This advantage is near-
universally considered to be an improvement over the NCLB era’s hyperfocus on proficiency.
However, using multiple metrics has implications for the validity, stability, and equity of the broader
index. A growth component may contribute less demographically disproportionate ratings but also
less resource equity, whereas a proficiency component may lead to more disproportionate ratings but
greater stability. A decision to weight one component more than another reflects an implied judgment

about the underlying properties of each component.
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Our findings shed light on some of these tradeoffs, which we summarize in Table 4, with
Panel A comparing the higher proficiency and higher growth indices'? and Panel B comparing
decisions to use one vs. three years of data. In sum, the higher proficiency index has greater construct
validity for identifying schools with low achievement and greater predictive validity over time, and is
better at identifying the most under-resourced schools in the state—but it also systematically assigns
lower ratings to schools serving underserved student populations and would sanction schools for
factors outside their control. That said, imposing interventions in schools with low proficiency but
higher growth could serve to undermine rather than support school improvement if those interventions
lack coherence with ongoing strategies that are already showing promise. The higher growth index
has greater construct validity for identifying low-performing schools and would result in less
disproportionate ratings and CSI designations—but it produces less stable ratings from year to year
and may not narrow resource gaps as much as the higher proficiency index if resources are tied to CSI
designations.

With respect to years of data, the three-year weighted mean performs better for all indices,
although it may be less politically palatable if stakeholders perceive the inclusion of past data as less
fair. Importantly, using three years of data in an index does not necessarily mean using three-year
averages for school improvement planning. Educators ought to continue to draw on granular, student-
level data to assess student needs and guide instructional decisions.

TABLE 4

Our analyses also underscore a broader point: there is no agreed-upon definition of school
quality, and any accountability system is necessarily value-laden. For example, although we employ
multidimensional metrics in our indices, each of our indices still places the greatest weight on

student test scores, as required by ESSA. Yet some stakeholders do not view test scores as the most

12’ We do not show the modal index because it represents the midpoint between the higher proficiency and higher growth
options.
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important educational outcome, regardless of how they are operationalized. Focusing almost
exclusively on test scores while ignoring other school factors and family constraints in school
choice thus privileges one conception of school quality. In addition, regardless of intent, school
accountability systems have consistently produced substantially higher ratings for schools serving
the greatest shares of economically advantaged and White students, increasing demand for these
schools and exacerbating access barriers for families with less economic wealth and families of
color. Conversely, schools serving the largest shares of economically disadvantaged students and
students of color have received systematically lower ratings, contributing to declines in public
funding and support, school closures, increased teacher turnover, and other destabilizing pressures.

Finally, our findings highlight the need for additional research on the consequential validity of
school accountability systems, that is, whether systems lead to improved student outcomes or instead
contribute to further disinvestment in already under-resourced schools. State and federal policymakers
are ultimately accountable for policies as implemented, not merely policies as intended. Accordingly,
our results call for further examination of whether school accountability systems are producing their
desired effects. If we do not pay attention to consequential validity, accountability systems risk
doing more harm than good. CSI designations are often accompanied by additional resources, yet in
practice, these supports have been insufficient to substantially improve schools (Atchison & Blair,
2025; Blair et al., 2025; Hyslop & Zhou, 2024). If we are serious about school improvement, then
consequential validity must be tracked, and accountability systems should be adjusted when they
fail to produce the desired outcomes.

Under any school accountability system, policymakers will inevitably face tradeoffs in terms
of stability, equity, and validity. This paper provides a starting point for understanding the
implications of school accountability decisions in terms of each, and to spur further conversation

about how to improve the way that we rate and talk about schools.
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Figure 1. Correlations of school ratings in consecutive years by ESSA index and years of data
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Note: Scatterplots of school ratings percentiles in adjacent years. Points represent random sample of 20% of schools by
years for visibility. Correlations are calculated using the full sample.



Figure 2. School characteristics by rating quintile and ESSA index
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Note: Bar heights represent mean (A) percent economically disadvantaged students, (B) percent Black students, (C)
percent Hispanic students, (D) novice teacher rate, and (E) teacher pay supplement size within each quintile of
school ratings and ESSA index. Teachers in North Carolina are paid on a state salary schedule based on experience,
education, and National Board Certification, but may receive a local pay supplement in addition to the state-

determined amount. Thus, the pay supplement is the average amount over and above the salary determined by the
state salary schedule.
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Figure 3. Share of CSI schools by groupings based on school characteristics by ESSA index
and years of data
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Note: Bar heights represent the share of schools within each grouping of (A) economically disadvantaged student
percent, (B) Black student percent, (C) Hispanic student percent, (D) novice teacher rate, and (E) teacher pay
supplement size, identified in the bottom 5% based on each ESSA index and number of years of data. Groupings are
schools with the lowest 25%, middle 50%, and highest 25% on each school characteristic. “Lowest” groups contain
schools with the lowest values on the observed measure and “Highest” groups contain schools with the highest
values. For Panels A-D, the low groups represent the /ess disadvantaged schools (i.e., serving fewer students from
historically marginalized backgrounds or employing fewer inexperienced teachers) and the high groups represent the
more disadvantaged schools (i.e., serving more students from historically marginalized backgrounds or employing
fewer inexperienced teachers). For Panel E, the low quantile represents the more disadvantaged schools (i.e., schools
offering the lowest teacher pay) while the high quantile represents the /ess disadvantaged schools (i.e., schools able
to offer the highest teacher pay). The horizontal line at 0.05 denotes the 5% threshold—the share of schools that
would be identified in each quantile if the subgroups were designated as CSI proportionally.
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Table 1. School-level sample statistics overall and by proficiency rate and ESSA rating

By Proficiency Rate By ESSA Rating from
Modal Index
All Bottom Middle Top5% | Bottom Middle  Top 5%
Schools 5% 5% 5% 5%
A. Proficiency rate (%)
60.4 31.6 60.7 88.6 39.3 60.4 79.5
0.64)™  (0.53)™ (0.76)™  (0.65)™"
B. Locale (%)
City 26.7 33.8 20.6 50.1 20.6 254 38.6
227" (2.50)™ (2.16)°  (2.30)"
Suburb 9.0 2.8 8.0 9.8 4.1 10.4 10.5
(L15)™  (1.24)™ (1.33)""  (1.33)"™
Town 9.0 4.6 8.6 3.1 9.6 9.5 7.6
(1.28)" (0.99) (1.51) (1.44)
Rural 553 58.8 62.8 37.0 65.7 54.7 433
(2.51) (2.50)"" (2.50)""  (2.50)""
C. Student Demographics (%)
Economically 55.6 82.5 57.1 22.6 76.3 54.8 35.2
disadvantaged (0.79™  (0.86)"™ (0.90)""  (0.93)""
White 533 11.7 60.9 68.6 26.5 55.7 69.2
(0.92)™  (0.79)"™ (1.22)"™  (1.02)™
Black 53.3 62.0 18.4 9.8 46.0 22.1 11.1
(1.03)™  (0.90)™ (117" (1.00)™"
Asian 24.0 1.3 1.6 8.6 1.3 1.9 5.1
(0.12)"  (0.41)™ 0.1 (0.31)™
Hispanic, any race 15.1 18.7 14.1 9.0 18.7 14.9 10.3
0.7 (0.65)™ 0.7 (0.63)"™"
Indigenous 2.2 34 0.9 0.6 3.9 1.3 0.6
0.44)™  (0.44)™ (0.53)™  (0.49)™"
Pacific Islander 1.1 0.1 0.1 0.1 0.1 0.1 0.1
(0.02) (0.02) (0.01) (0.01)"
D. Enrollment (100s)
Enrollment 6.3 4.9 6.0 7.3 4.9 6.4 7.3
(0.15™  (0.21)™ 0.14)™  (0.19)™
E. Teacher Resources
Novice teacher (%) 20.4 30.7 19.2 17.1 28.2 20.2 15.7
0.57)""  (0.61)™ (0.60)™"  (0.55)""
Teacher experience 11.0 8.6 11.2 11.7 9.1 11.0 12.2
(years) (0.18)™  (0.20)™ (0.19""  (0.18)™
Teacher pay 3,189 2,941 2,922 4,263 2,800 3,125 3,733
supplement? ($) (94) (102)™" (88) (93)™

Note: All cells contain means. Standard errors in parentheses and significance stars are from -tests comparing group
in column (i.e., middle 5% or top 5%) with bottom 5% group. ***p<0.001, **p<0.01, *p<0.05
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In North Carolina, teachers are paid on a state salary schedule based on experience, education, and National Board
Certification, but may receive a local pay supplement in addition to the state-determined amount. Thus, the pay
supplement is the average amount over and above the salary determined by the state salary schedule.
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Table 2. Count and percent of CSI schools that would have been identified as CSI schools
in adjacent years by ESSA index and years of data

Panel A. Modal index (status quo)

CSlin year ¢ t-1 t+1 t-1 and #+1
Years of data N N % N % N %
Single year (status 376 140 37.2 148 39.4 68 18.1
quo)
3-year weighted 376 241 64.1 238 63.3 160 42.6
mean
Panel B. Higher proficiency index
CSI in year ¢ t-1 t+1 t-1 and #+1
Years of data N N % N % N %
Single year (status 376 166 44.2 172 45.7 94 25.0
quo)
3-year weighted 376 264 70.2 274 72.9 192 51.1
mean
Panel C. Higher growth index
CSI in year ¢ t-1 t+1 t-1 and #+1
Years of data N N % N % N %
Single year (status 376 105 27.9 123 32.7 47 12.5
quo)
3-year weighted 376 216 57.5 226 60.1 129 343

mean

NOTE: Restricted to four-year period from 2014-2017, which are the years for which we can observe a CSI list for
both #-1 and #+1 for all identification rules. “CSI in year # N” provides the number of school-years that would be
classified as CSI in year ¢. The “N” and “%” columns provide the number and percentage, respectively, of those
school-years that would have also been classified in #-1 (the prior year), +1 (the subsequent year), and in both #-1

and #+1 (both the prior and subsequent years).



Table 3. Predictive validity of ratings by ESSA index and years of data

t+1 2 3
Panel A. Modal
Al. One-year 0.700 0.620 0.560
SE (0.006) (0.007) (0.009)
R2 0.490 0.385 0.314
A2. Three-year 0.891 0.787 0.663
SE (0.004) (0.0006) (0.008)
R? 0.794 0.620 0.439
Panel B. High proficiency
BI1. One-year 0.859 0.799 0.752
SE (0.004) (0.0006) (0.007)
R? 0.737 0.638 0.566
B2. Three-year 0.952 0.895 0.819
SE (0.003) (0.004) (0.006)
R? 0.907 0.802 0.671
Panel C. High growth
C1. One-year 0.559 0.461 0.385
SE (0.007) (0.008) (0.009)
R? 0.313 0.212 0.149
C2. Three-year 0.832 0.679 0.503
SE (0.005) (0.007) (0.009)
R? 0.692 0.462 0.253

46

Note: Each subpanel (i.e., Al, A2, B1, B2, C1, C2) and column provides results from a separate regression. Within
each subpanel, first row provides f3; estimate from Equation 1, second row provides standard error on 3; estimate,

and third row provides model R2.
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Table 4. Summary of tradeoffs in accountability system designs

Panel A. Higher proficiency vs. higher growth index

Higher proficiency Higher growth

Validity

Construct Stronger for achievement Weaker for achievement
Weaker for school quality Stronger for school quality

Predictive Stronger at predicting future ratings Weaker at predicting future ratings

Consequential Possibility of improving outcomes in most Would not target the most
underresourced schools if the system underresourced schools with additional
includes sufficient additional resources resources
Sanctions would disproportionately fall on Sanctions would be better targeted to
high-needs schools vs. lowest performing low performing schools
schools

Stability Ratings and CSI designations are more Ratings and CSI designations are less
stable from year to year (but not stable stable from year to year (and not stable
enough for high-stakes decisions) enough for high-stakes decisions)

Equity

Disproportionality Systematically assigns lower ratings to Systematically assigns lower ratings to
underserved schools underserved schools but to a lesser

degree
Equity of access Stronger if CSI designations result in Weaker because CSI designations

narrowed resource gaps

would not identify the most
underresourced schools to narrow
resource gaps

Panel B. Index based on single year of data vs. three-year weighted mean

One year of data

Three-year weighted mean

Validity

Construct Measurement error from single year Noise is averaged out over three years
will account for more of rating, but... Including prior years of data may be
Rating will represent most recent year’s perceived as less valid as a measure of
performance, which might be perceived the current year
as more valid

Predictive Less predictive of future ratings and More predictive of future ratings and
CSI designations CSI designations

Consequential Potentially weaker, statistical noise will Potentially stronger, will target schools
play a larger role in which schools are with consistently greater need so the
targeted so the system may be less system may be more effective at
effective at improving the highest-needs improving the highest-needs schools
schools

Stability Year-to-year ratings and CSI Year-to-year ratings and CSI
designations are less stable (and not designations are more stable (but not
stable enough for high-stakes decisions) stable enough for high-stakes

decisions)

Equity

Disproportionality Disproportionality is similar. However, Disproportionality is similar.
may be perceived as more fair because However, may be perceived as less fair
ratings are based on most recent year of because ratings are not based entirely
performance on most recent year of performance

Equity of access Potentially weaker if resources are Potentially stronger if resources are

allocated to lower-needs schools due to
measurement error

allocated to the very highest needs
schools
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Appendix
Table A-1. Weighting schemes for ESSA-compliant school quality index
Elementary and middle schools High schools
Modal Higher Higher Modal Higher Higher
proficiency growth proficiency growth
Proficiency rate 0.35 0.6 0.15 0.3 0.45 0.15
Student growth! 0.4 0.15 0.6 0.15 0 0.3
Graduation rate 0.2 0.2 0.2
EL proficiency? 0.1 0.1 0.1 0.1 0.1 0.1
Chronic absenteeism 0.15 0.15 0.15 0.25 0.25 0.25
1.0 1.0 1.0 1.0 1.0 1.0

!'Student growth is calculated from the Education Value-Added Assessment System, or EVAAS.
2 We do not have access to data from the English language proficiency exam taken by English learners (ELs). As a
proxy, we use the percent of students classified as ELs who scored at proficient or above on the EOG reading
(grades 3-8) or English 2 EOC (grade 10). We set the minimum cell size for ELs with ELA proficiency scores to

five students. For schools that do not have at least five students designated, we reallocate the EL weight

proportionally across the other index components.
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Figure A-1. School characteristics by rating quintile and ESSA index, one and three-year
indices

1. One-year Measures 2. Three-year Measures
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Note: Left panel (Panel 1) replicates Figure 2 using one-year indices for comparison, with right panel (Panel 2)
displaying parallel calculations using percentiles based on three-year weighted mean.



Figure A-2. Share of CSI schools by terciles of school demographics, by school quality
index weighting scheme and identification rule
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Note: Graph based on terciles, in parallel to Figure 3 in the main text showing bottom quartile, middle two quartiles,
and top quartile. Bar heights represent the share of schools within each grouping of (A) economically disadvantaged
student percent, (B) Black student percent, (C) Hispanic student percent, (D) novice teacher rate, and (E) teacher pay
supplement size, identified in the bottom 5% based on each ESSA index and number of years of data. Groupings are
schools with the lowest 25%, middle 50%, and highest 25% on each school characteristic. “Lowest” groups contain
schools with the lowest values on the observed measure and “Highest” groups contain schools with the highest
values. For Panels A-D, the low groups represent the /ess disadvantaged schools (i.e., serving fewer students from
historically marginalized backgrounds or employing fewer inexperienced teachers) and the high groups represent the
more disadvantaged schools (i.e., serving more students from historically marginalized backgrounds or employing
fewer inexperienced teachers). For Panel E, the low quantile represents the more disadvantaged schools (i.e., schools
offering the lowest teacher pay) while the high quantile represents the /ess disadvantaged schools (i.e., schools able
to offer the highest teacher pay). The horizontal line at 0.05 denotes the 5% threshold—the share of schools that
would be identified in each quantile if the subgroups were designated as CSI proportionally.



Figure A-3. Distribution of One-Year Changes by Index
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Figure A-4. Number of years in the bottom 5% by index weighting scheme and

identification rule

Panel A. Decision rule using single year of data (status quo)
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