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Abstract
What guidance does research provide school districts about how to improve system performance and
increase equity? Despite over 30 years of inquiry on the topic of effective districts, existing frameworks
are relatively narrow in terms of disciplinary focus (primarily educational leadership perspectives) and
research design (primarily qualitative case studies). To bridge this gap, we first review the theoretical
literatures on how districts are thought to affect student outcomes, arguing that an expanded set of
disciplinary perspectives—organizational behavior, political science, and economics—have distinct
theories about why districts matter. Next, we conduct a systematic review of quantitative studies that
estimate the relationship between district-level inputs and performance outcomes. This review reveals
benefits of district-level policies that cross disciplinary perspectives, including higher teacher salaries
and strategic hiring, lower student-teacher ratios, and data use. One implication is that future research
on district-level policymaking needs to consider multiple disciplinary perspectives. Our review also
reveals the need for significant additional causal evidence and provides a multidisciplinary map of
theorized pathways through which districts could influence student outcomes that are ripe for rigorous
testing.
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Introduction
Historically, school districts have been the primary actors charged with running U.S. school
systems (Jacobsen & Saultz, 2012). Despite trends toward greater centralization of education policy
over the past 50 years (Henig, 2013; Peterson, 2016) and the fact that states have constitutional
authority for overseeing public education, the U.S.’s commitment to local control over education
means that districts are viewed as a key mechanism for bringing to scale policy change in the service
of improving student outcomes and increasing equity (Spillane & Thompson, 1997; Supovitz, 2006).
Compared to school- or classroom-level programs, district-level policymaking may provide a more
efficient approach to scaling reform. For example, salary schedules and recruitment efforts meant to
attract high-quality and diverse teacher candidates often are set at the district level (Hanushek et al.,
2004; Lankford et al., 2002). School boards and district leadership teams typically oversee the adoption
of instructional resources, including curriculum materials and professional development (Little, 1989;
Polikoff, 2018). Districts, often in collaboration with teachers’ unions, generally set salary schedules
(Grissom & Strunk, 2012), and have been the primary implementers of a new generation of teacher
evaluation and compensation systems (McGuinn, 2012). The passage of the federal Every Student
Succeeds Act in 2015 devolved even more authority to local education agencies.
But, what guidance do education researchers have for district leaders about how to run
effective school systems? Despite longstanding interest in district-level policymaking (e.g., Anderson
& Young, 2018; Leithwood, Sun, & McCullogh, 2019; Murphy & Hallinger, 1988; Opfer, Henry, &
Mashburn, 2008; Rorrer, Skrla, & Scheurich, 2008; Trujillo, 2016), existing frameworks are relatively
narrow in scope. What many researchers refer to as the “district effectiveness literature” is dominated
by scholars in the educational leadership and organizational behavior traditions, who generally have
focused on district policies related to instructional improvement and development. Without
downplaying the importance of this line of inquiry, we argue that additional attention should be paid
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to other disciplinary perspectives and evidence bases, including political scientists—often focused on
district governance arrangements—and economists—often focused on the supply of and demand for
teacher talent. Further, because of the dominance of the educational leadership perspective that
traditionally has been grounded in qualitative case study analysis, prior reviews and frameworks may
not have captured causally-oriented analyses that are more common in other traditions (despite the
strengths of deep-dive qualitative case study work). In a recent review on this topic from the
educational leadership perspective, Anderson and Young (2018) identified just eight quantitative and
21 mixed-methods studies seeking to identify components of effective districts. In comparison, when
we expand the scope of our systematic review to cross disciplinary perspectives, we find 110
quantitative studies that fit our inclusion criteria. Relatedly, in Anderson and Young’s review and ones
like it, quantitative studies generally are treated in one broad category of research design, rather than
being coded for rigor and the ability to identify practices that result in improved student outcomes.
This is not to say that the existing literature base on district effectiveness is without guidance
for agency leaders. Qualitative case studies, descriptive statistics of survey items, and correlational
analyses linking district policies to student outcomes reveal important hypothesized dimensions of
effective districts, including building instructional leadership and reorienting the organization towards
reform (Leithwood, 2010; Rorrer et al., 2008; Thompson et al., 2008; Trujillo, 2016). A central
descriptor of effective districts that arises from this work is “coherent instructional systems”, meaning
those that bring together bureaucratic activities initiated by district administrators (e.g., standards
adoption, testing requirements) with activities that support school leaders and teachers to
operationalize and implement these higher-up policies in their classroom instruction (e.g., professional
development) (Elmore & Burney, 1998; Honig & Hatch, 2004; O’Day, 2002). These frameworks
directly guide our work, but where we pay closer attention to quantitative and causal inquiry.
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To expand upon existing district effectiveness frameworks, we begin by reviewing the
theoretical literatures on how districts affect student outcomes, looking across three disciplinary
approaches to the topic: (i) organizational behavior with a close link to educational leadership, (ii)
political science, and (iii) economics. We then systematically review the empirical literature testing
these theorized pathways, regardless of whether the authors of these studies were trained in the
disciplinary tradition typically associated with the district-level input under investigation. We limit
studies in our review to those that use quantitative research designs, and we code studies and describe
patterns of findings along a hierarchy of evidence for the purpose of drawing causal inference—with
randomized trials at the top and “observational” (i.e., non-causal) studies towards the bottom. We
argue that this approach allows us to make concrete recommendations for policy and future research.
We further limited studies to the pre-Covid-19 period, while also recognizing a growing literature base
that compares the district-level decisions made in response to the pandemic (e.g., mode of instruction;
Halloran et al., 2021). The decisions that district leaders made in response to Covid-19 are distinct
from those that constitute standard practice, and thus are set up for a separate analysis.
We find that studies most likely to support causal claims reveal benefits of district-level policies
that cross disciplinary perspectives: higher teacher salaries and strategic hiring/replacement of teachers
(a focus of the economics literature); lower student-teacher ratios/smaller class sizes and data use (a
focus of organizational behavior and educational leadership); and school choice systems (a focus of
political science), though findings on choice are more mixed. Because prior scholarship has tended to
occur in disciplinary silos, our approach reveals a more complete picture of district effectiveness.
A second finding from our analysis, though, is that the empirical work could do a better job
of using quantitative data to rigorously test existing theoretical frameworks on why and how districts
matter. The majority of the quantitative articles we reviewed were observational in nature (72%),
meaning that they are unlikely to support causal conclusions on their own. We recognize and discuss
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the difficulty of randomly assigning policies at the district level. At the same time, “naturalexperimental” designs (i.e., regression discontinuity and difference-in-differences), which also can
credibly isolate the causal effect of a policy input (Murnane & Willett, 2010) too were relatively rare.
In addition, studies generally focused narrowly on student test scores to measure efficacy. Yet,
theory describes a much more dynamic logic model linking district-level policies to a broad set of
performance measures. For example, how do short-term test score gains translate into higher rates of
high school graduation and college enrollment? What are the key mediating pathways by which
districts affect these outcomes? All three disciplinary perspectives describe how district-level policies
are likely to benefit students insomuch as they first influence teacher and teaching quality. However,
our review of the quantitative literature identified just 14% of included studies that looked at teacherlevel outcomes. In light of these limitations, our study provides a map of theorized pathways through
which districts could influence desired outcomes and that are ripe for more rigorous testing.
Motivation
Why do scholars study effective school districts? The pursuit of “district practices and
structures that matter for school performance and student achievement” (Anderson & Young, 2018,
p. 2) are aligned to over six decades of research documenting large differences in outcomes between
students from advantaged and less advantaged backgrounds, motivating the implementation of myriad
policies—from an array of policy actors and school system levels—aimed at reducing inequality.
Stemming back to the Coleman report from the 1960s, researchers often have focused on disparities
in student outcomes and access to resources across school buildings (Peterson, 2016). While Coleman
et al. (1966) found less variation in student outcomes across schools than they originally hypothesized
(10% to 20% of the total variation), this analysis set the stage for examination of school policies and
within-school resources (e.g., teachers) that drive student outcomes (e.g., Clotfelter et al., 2006).
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The study of effective districts also stems from this earlier work in that scholars have explored
districts as an additional source of variation in student outcomes (e.g., Bowers, 2010; Bowers, Ni, &
Esswein, 2018). However, this literature base is relatively new as compared to the quantitative literature
on schools, likely due to data constraints. While theoretical frameworks on district effectiveness were
developed many decades ago (Murphy & Hallinger, 1988), statewide datasets that allow researchers to
compare student outcomes across districts only became available on a broad scale in the decade after
passage of the federal No Child Left Behind Act of 2001. In one of the earliest studies of its kind,
Hedges and Hedberg (2013) used data from 11 states to decompose the variation in test-score gains
across districts versus schools. A smaller degree of variation at the district level (roughly 5%,
depending on the state and grade) compared to the school level (roughly 15% to 20%) was expected,
given that districts are farther removed from students than schools. That said, in similar analyses of
North Carolina data, Chingos et al. (2015) argued that documented variation in student test scores
across districts (roughly 2%) was substantively meaningful. A 1 standard deviation (SD) difference in
district effectiveness was associated with a 0.11 SD difference in student test scores, roughly equivalent
to nine weeks of schooling. Following closely with the tradition of Coleman, Fahle and Reardon (2018)
also documented substantial between-district variation in student test-score growth across all U.S.
states, further arguing that these differences may be due to economic segregation along racial lines.
Additional studies have examined differences in varied measures of teacher quality across
districts, bridging the longstanding variance decomposition literature with newer attention paid to the
critical role that teachers play in improving student outcomes (e.g., Hanushek & Rivkin, 2010). For
example, Goldhaber et al. (2018) found large teacher quality gaps across districts in North Carolina
and Washington, as measured by teaching experience, licensure scores, and contributions to student
test scores. Most of the inequitable sorting of disadvantaged students to lower-quality teachers
occurred across districts and schools, rather than within schools. These patterns also can be found in
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other states (e.g., Glazerman & Max, 2011). Similarly, Blazar, Litke, and Barmore (2016) found very
large differences in measures of teachers’ instructional practice across several urban school districts
(upwards of 1 SD). Using the same dataset, Hill and colleagues (2015) found that districts explained
much more of the variation in math-specific teaching practices than schools; the reverse was true for
content-neutral teaching practices (e.g., classroom management). The authors suggest that these
patterns may be related to instructional coherence, where districts often drive the adaptation of
content-specific materials (e.g., standards, curricula) but less so for more generalized teaching
practices. Together, these analyses reveal that variation in different metrics of teacher and teaching
quality across districts translate into differences in student outcomes, suggesting that teachers may be
one of the key mechanisms explaining the overall effectiveness of some districts over others.
Though the extant literature describing the magnitude of district effects is small relative to the
literature on school and teacher effects, substantively meaningful differences in performance across
districts motivate our search to better understand the sources of this variation and the policies best
suited to closing gaps in outcomes. Therefore, we next provide findings from our synthesis of the
theoretical literature on how school districts affect student outcomes, which guides the process by
which we then conduct a systematic review of the quantitative studies examining this topic.
Synthesis of Frameworks on District Capacity to Influence Student Performance
To begin answering our driving question regarding characteristics of effective districts and
effective district policymaking, we first describe and bridge theoretical frameworks across the three
primary disciplinary approaches to the topic: (i) organizational behavior with a focus on educational
leadership, (ii) political science, and (iii) economics. As we argue below, each has approached the topic
of district effectiveness from distinct theoretical frames, meaning that focusing on just one perspective
is likely to provide only limited guidance for how best to run effective school systems. By looking
across these perspectives, we are able to generate a fairly exhaustive list of the major district-level
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policies and inputs scholars have theorized should influence performance. (We list these policy inputs
in Tables 2a-2c.)
Organizational Behavior and Educational Leadership
Prior reviews and treatments of “district effectiveness” stem largely from scholars in the
traditions of organizational behavior and the closely related field of educational leadership, who have
largely focused on district inputs related to instructional development. Scholars from these arenas
historically argued that districts lacked the conditions necessary to make substantive impacts on
teachers and students (DiMaggio & Powell, 1983; Meyer & Rowan, 1977), emphasizing the “loose
coupling” between district policymaking and classroom environments (Orton & Weick, 1990; Weick,
1976) and the need to focus on the instructional core of educational practice (Elmore, 1996).
More recent treatments, though, suggest that districts have more capacity than originally
proposed, particularly in the way central offices structure and draw on leadership teams in the service
of supporting schools, teachers, and students (e.g., Supovitz, 2006). Although the educational
leadership tradition’s approach to studying district effectiveness has sometimes been described as atheoretical (Trujillo, 2013), one key district-level feature with a richer theoretical basis relates to
“coherence.” Scholars highlight the role that central offices can play in crafting coherence by aligning
standards, curricula, assessments, and policy (Honig & Hatch, 2004; Childress, Doyle, & Thomas,
2009). Through these efforts, district offices are thought to serve as key mediators of instructional
reform (Cohen & Hill, 2008; Johnson et al., 2015). By shifting from a compliance-based to a schoolsupport orientation, central offices also are thought to develop school capacity for reform, including
through efforts to apply evidence to decision-making (Honig, 2012; Honig & Coburn, 2008).
Much of the organizational theory and educational leadership framework has been tested
empirically in the form of single case studies profiling districts that had some success in educational
improvement efforts. One prominent example is District #2 in New York City, which gained attention
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due to its efforts turning around literacy and then mathematics outcomes for its lowest-performing
students by adopting performance standards and intensive and coherent teacher professional
development aligned to these standards (Elmore & Burney, 1998). Another example is San Diego,
where the former superintendent of District #2 tried to replicate results more rapidly (Hightower,
2002). Expanding this work to several districts in Michigan, Spillane (2000) found that some were
successful in bridging the gap between reformers’ proposals and teachers’ implementation of these
ideas, while other districts failed to understand “the spirit” of reform and translate it into practice.
These and other case studies highlight the importance of professional development, coordinated and
coherent approaches to in-service learning, and strong instructional leadership (Firestone et al., 2005;
Hightower, 2002; Little, 1989).
These patterns related to instructional leadership and system-wide coherence also are
highlighted in several prior reviews on the study of district effectiveness, which all tend to focus on
the organizational behavior and educational leaderships traditions (Leithwood, 2010; Opfer et al.,
2008; Thompson et al., 2008; Trujillo, 2013). For example, in their synthesis of the literature, Rorrer
et al. (2008) describe four key components of effective districts: (i) providing instructional leadership,
(ii) reorienting the organization (e.g., reform-minded), (iii) establishing policy coherence, and (iv)
maintaining an equity focus. Anderson and Young (2018) organize the literature similarly.
Political Science
When theorizing about how and why districts matter for student outcomes, political scientists
have tended to focus on district governance structures, often arguing that these factors can create
barriers to district-wide improvement. As such, they have theorized about the merits of reforms
focused on agents more proximal to students, namely principals and teachers who serve as “streetlevel bureaucrats” enacting policy in classrooms (Weatherly & Lipsky, 1977). This perspective informs,
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in part, the work of educational leadership scholars who have argued for bridging across the district
bureaucracy and the classroom context in the form of purposeful and coherent systems.
More specifically, critiques of school board politics and dysfunction that are thought to disrupt
district-level policymaking (Moe, 2011; Anzia, 2014) motivate proposals for alternative district
governance arrangements such as school-level autonomy, school choice (Chubb & Moe, 1990),
mayoral control (Henig, 2009; Wong et al., 2007), and portfolio management models (Henig &
Bulkley, 2010). Many of these approaches are theorized to shift the venue of decision-making in ways
that decrease the dominance of interest groups in the policymaking process in favor of policies that
would prioritize student interests.
Politically oriented scholars have been somewhat hamstrung from rigorously examining the
impact of novel governance arrangements on district-level performance given that alternatives to the
traditional elected local school board are relatively rare and tend to be scattered across states (rather
than across districts within states). Between-state variation—in both policy inputs and student
outcomes—that is necessary to compare the efficacy of unique governance structures has been
difficult to capitalize on; until recently, each state administered its own assessment, making cross-state
outcome comparisons quite difficult without methodological compromises (Ho, 2008). Instead,
political scientists have tended to focus again on case studies of districts that have, for example,
abandoned traditional collective bargaining arrangements, increased school choice or school-level
autonomy, or embraced portfolio management models (e.g., Bulkley et al., 2010) to generate theory
about which district-level policies work and which do not.
Economics
Labor market theory identifies districts as key agents in the human capital and human resource
pipeline. Economists of education have therefore tended to focus on district inputs related to
recruitment and retention of teachers as a key pathway for influencing student achievement outcomes.
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This perspective overlaps to some extent with discussion from organizational behaviorists and political
scientists on policy being enacted by teachers inside schools and classrooms. In order to build coherent
instructional systems, districts need to identify, recruit, hire, and retain teaching talent.
At the same time, the economics literature focuses much more on who teachers are and where
they come from, rather than on teachers’ day-to-day work with students. For example, a broad
literature on teacher labor markets indicates that teachers’ decisions about where to teach are
influenced by contextual factors at the district level, including geography or proximity (Boyd et al.,
2004) and student demographics (Clotfelter et al., 2011). In turn, following theory on the supply of
and demand for teacher talent, the economics literature related to district effectiveness has focused
on the importance of salary and financial incentives in determining whether and where individuals
teach (e.g., Hanushek et al., 2004; Lankford et al., 2002; Murnane & Olsen, 1990). The Roy model of
occupational choice (Roy, 1951) states, more specifically, that individuals’ decisions about whether to
teach or enter another labor market depends on: (i) average wages in one profession versus the other,
where teachers’ wages generally are set at the district level (Grissom & Strunk, 2012); (ii) the extent to
which higher-skilled employees earn higher wages; and (iii) the extent to which skills relevant to each
profession are positively correlated. Economists emphasize that non-random sorting on these factors
likely contribute to differences in teacher effectiveness and, in turn, student outcomes across districts.
A more recent line of research involving some economists of education has examined the
efficacy of district-wide turnaround reforms that often include but are not limited to human resource
policies (e.g., Harris & Larsen, 2016; Chin et al., 2019). We view district turnaround efforts as often
sitting at the intersection of all three disciplinary perspectives. Theoretical foundations for these
policies tend to consider the politics and governance reforms that result in a district turnaround, the
implementation of the reform often through market-based approaches, and the specific reform
features that often are aligned with instructional improvement and educational leadership perspectives.
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However, we introduce district turnarounds in this section on economics, as published quantitative
studies have focused primarily on using econometric methods to estimate the causal impact of a
package of reforms, rather than the politics and governance structures guiding them, or instructional
resources that come with these changes. To do so, researchers have compared student achievement
growth in a turnaround district to similar districts elsewhere in the state not experiencing this policy.
This is unlike the political science and educational leadership literatures, described above, which have
more often used single case studies without formal comparison groups to generate theory on district
effects. Further, when researchers have speculated about sources of turnaround success, they often
have focused on the introduction of competition and new approaches to teacher compensation and
evaluation (e.g., Chin et al., 2019; Harris & Larsen, 2016), both core tenets of economic theory.
Need for Cross-Disciplinary Synthesis
Our review of these three theoretical literatures identifies multiple ways in which district-led
policymaking is hypothesized to benefit district-wide performance, while also identifying key gaps in our
knowledge base. As noted above, prior reviews covered the organizational behavior and educational
leadership research traditions that have focused on ways in which district leaders interact with schools
and teachers primarily around instructional reform. Yet, our review of broader theoretical literatures
suggests that there likely are other pathways by which districts could affect student outcomes.
Not accounting for these other potential “omitted variables” also could limit readers’ ability
to draw robust, causal conclusions. As Anderson and Young (2018), Leithwood (2010), and Trujillo
(2013) all point out, efforts to identify characteristics of effective districts in the educational leadership
research they reviewed often suffered from the use of “outlier” designs. That is, districts were selected
for qualitative case study either as success stories, or low performers undergoing turnaround. Selection
on the dependent variable makes it unclear whether such characteristics vary across districts, let alone
whether these characteristics explain variation in outcomes.
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Comparatively, other research traditions (e.g., economics) have been more attune to drawing
causal conclusions. At the same, this approach has required scholars to consider a relatively narrow
set of inputs, and generally has focused on human resource policies and financial incentive schemes
that are a focus of labor economics theory. We therefore see a need to examine the quantitative
empirical literature, testing the full range of district effectiveness theories across disciplines.
Methods for Systematic Review of the Quantitative Empirical Evidence
To fill gaps in the current literature on district effectiveness, we next describe the methods we
used to search and synthesize the quantitative literature testing myriad district-level inputs across
disciplinary perspectives that are thought to impact district performance and student outcomes.
Inclusion Criteria
There were three primary ways that we restricted the set of quantitative empirical studies we
included in our systematic review, which were related to the: (i) unit of analysis under study, (ii)
outcome measures examined, and (iii) research design. We did not impose any restrictions on
publication type, nor on geographic location as long as the context was one in which schools have
been governed by some local authority (such as local education agencies in the U.S). While we did not
place any lower bound on publication date, we limited studies to the pre-Covid-19 period (i.e., policy
inputs and student outcomes captured before spring 2020) to focus on district-level policies that
generalize beyond a pandemic. Though not an inclusion criterion per se, we also note for readers that
we excluded studies focused only on district-level expenditures. Given our theoretical grounding, we
are interested in the specific policy levers that districts pick up, rather than the financial resources that
allow them to do so (for discussion of this topic, see Jackson, 2018a).

Districts as the Unit of Analysis. First, we included only quantitative studies that both
focused on policies implementable at the district level and examined variation in policies across
districts. This means, for example, that we excluded studies of state takeover of districts. Although
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this governance change may vary across districts, it is primarily the state—rather than the district—
that makes the determination about whether to place a particular district under takeover, and we were
interested in understanding how districts can best impact key outcomes. (That said, our sample
includes some studies of district turnarounds that occurred in the context of state takeover but that
were not attempting to isolate the takeover component.) Similarly, we recognize that there are many
interventions that could be rolled out at the district level (e.g., class size reduction, teacher evaluation)
but that researchers have studied using variation between schools, teachers, or students.
We set this criterion for both substantive and practical reasons. Substantively, our focus is on
district-level policymaking. Studies not conducted at the district level likely ignore general equilibrium
effects of rolling out an intervention districtwide that are important for district-level policymakers to
consider. For example, we excluded studies of school closure that used student- or school-level
variation only. Knowing the effect of school closure on the students who attended the closed school
is important, but does not provide an answer about the overall effect of closure on district-wide
productivity. Short-term, negative effects may be offset by avoiding sending future students to a
closed, low-performing school. Similarly, school choice systems that operate within school district
boundaries may have different effects for students exercising choice than for students remaining in
neighborhood schools. As a result, we included only those studies that examined district-level policy
changes and effects, and leveraged this district-level variation in their analyses. Focusing on districtlevel variation was also practically necessary because we quickly realized that including every study of
a policy that could potentially be implemented at the district level would explode our sample and make the
task unmanageable.

Focus on Student or Teacher Outcomes. Second, we focused only on studies that
quantitatively examined the relationship between some district-level input and either a measure of
student performance or teacher quality. We view students as the ultimate beneficiary of any
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educational policy, and so prioritized studies that examined links to varied student outcomes. More
specifically, student outcomes include test-based achievement, course grades, school behaviors (e.g.,
absences, suspensions), high school graduation, and college-going.
We also included studies that examined teacher quality measures given that all three
disciplinary traditions describe the critical role of teachers in mediating the effect of district policies
on students. Teacher-level outcome measures include value-added to student test scores, observed
quality of instruction, and teacher characteristics that have been shown to impact student outcomes
including classroom experience (Papay & Kraft, 2015) and turnover (Ronfeldt et al., 2013). We also
included studies that used as outcome measures teachers’ certification, education, and licensure scores.
While there is debate about whether these are good proxies for teacher quality (Wayne & Youngs,
2003), in practice, districts use such measures for hiring, compensation, and promotion decisions.

Research Design. Third and finally, we required that studies included in our analytic sample
attempted, in some way, to limit biases due to the endogeneity of district-level policies. In other words,
districts often self-select the policies and practices that leadership teams deem best suited for their
schools, teachers, and students, which could lead one to overstate (or understate) the true impact of
these policies on desired outcomes. We decided on a moderate to low bar for supporting causal claims,
as very few studies accounted fully for non-random selection of district-level policies using
experimental designs. Further, if we focused only on “natural experiments” (i.e., regression
discontinuity and difference-in-differences), we would have been left with studies of those districtlevel inputs generally of interest to the economists historically most likely to wield these analytic tools.
Therefore, we required only that studies control, in some way, for non-random selection of districtlevel policies. Studies could not be purely correlational.
At the same time, we grouped studies into two categories to describe research design quality,
and we use this schema when interpreting results. The first category includes three research designs
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that generally are thought of as being able to support causal conclusions: randomized control trials,
the gold standard of causal inference; regression discontinuity designs, which exploit variation in
treatment status due to strict eligibility thresholds and meet the highest evidence standards of the
federal What Works Clearinghouse (WWC) repository for education research; and difference-indifferences designs, which examine how changes in outcomes over time differ between one set of
units (in this case districts) that experienced a policy shock, relative to changes in outcomes for
comparison units (districts) that did not experience this shock (Murnane & Willett, 2010). The second
broad research design category includes all observational studies, which we define as those studies that
attempt in some way to limit bias due to non-random selection but generally do not capitalize on
exogenous variation and are therefore thought to fall short of supporting causal claims on their own.
This set of designs includes multivariate regression, propensity score matching, panel data with oneway fixed effects, and instrumental variables estimation without the presence of a policy shock.
Including studies with variation in research design quality facilitates a direct discussion of the tradeoff
between methodological rigor and comprehensiveness of district-level policies examined.
Search Procedures
To identify the studies that fit these inclusion criteria, we conducted a systematic review of the
literature in three phases. First, we identified articles using the electronic databases Academic Search
Premier, Econ Lit, Ed Abstracts, ERIC, Google Scholar, ProQuest, and PsycINFO. We searched
databases using terms that represented the broad array of district-level inputs identified in our review
of the theoretical literature and scanned titles and abstracts for signs of whether studies met our
inclusion criteria.1 Second, to cross-check our search process, we reviewed the reference lists from

Specific combination of search terms included: “education” AND “school district” OR “local education agency” OR
“local education authority” OR “local government authority” OR “local authority” OR “central office” OR “statewide”
AND “student achievement” OR “student test” OR “effective” OR “teacher effective” OR “teacher quality” OR “teacher
retention” OR “teacher retain” OR “teacher recruit” AND “salary” OR “benefits” OR “hiring” OR “transfer” OR
“evaluate” OR “school board” OR “mayoral control” OR “teacher union” OR “collective bargain” OR “portfolio model”
1
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prior reviews (e.g., Anderson & Young, 2018; Leithwood, 2010; Trujillo, 2013) and from all studies
that met our inclusion criteria. Finally, we contacted leading scholars in the field including many
authors of the articles included in this analysis to solicit help identifying analyses we missed.
Coding and Analysis
We coded the resulting sample of studies on a number of dimensions related to their features
and findings. We coded publication year, publication type, and country. We tracked the outcome
measures for each study, as well as the independent variables that map onto our theory-based list of
district-level inputs (see Tables 2a-2c). We also coded the research design used in each study. Finally,
we generated brief summaries of the findings of each study, including the magnitude of the
relationship between a given district-level policy and outcomes.2 We analyzed the resulting data by
tabulating descriptive statistics on each of our codes, and then by reviewing and synthesizing the
findings by district-level input.
Findings from Systematic Review of the Quantitative Empirical Evidence
Characteristics of Included Studies
Our search identified a total of 110 quantitative studies that met our inclusion criteria. In Table
1, we describe that the majority of studies in our sample (65%) were published in peer-reviewed
journals, though the second largest category was unpublished dissertations (22%); the remaining
studies came from book chapters and reports. A large majority of the studies came from the U.S.

OR “spending” OR “autonomy” OR “instructional leader” OR “data use” OR “curriculum” OR “textbook” OR
“professional development” OR “planning time” OR “peer collaboration” OR “formative assessment” OR “personalized
learning” OR “technology” OR “alignment” OR “class size” OR “learning time” OR “configuration” AND “quantitative”
OR “regression” OR “difference-in-difference” OR “difference in difference” OR “fixed effect” OR “regression
discontinuity” OR “experiment” OR “RCT” or “randomized control”.
2 Although we tracked effect sizes, we opted against conducting a formal meta-analysis. Such an approach is best suited to
pooling estimates of similar interventions that use similar outcome measures, and when research design quality is generally
high (Cooper et al., 2019). However, for several policy input categories, our search only revealed a small number of studies.
In many cases, these studies relied on different dependent variables, making meta-analytic techniques inappropriate
(Cooper et al., 2019). Further, since a large portion of included studies are observational (i.e., not causal) in nature, we
were reluctant to pool effect sizes which could mislead readers about the extent to which the extant literature has the
capacity to provide credible causal estimates of district-level interventions.
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(90%) while the remaining 10% came from five other developed countries: Canada, Israel, the
Netherlands, Norway, and the United Kingdom.
In terms of research methodologies, observational studies (i.e., non-causal but not purely
correlational) were by far the most common (72%). Of research designs that meet a higher bar for
supporting causal inferences, difference-in-differences design was most common (21% of all studies).
This pattern makes sense, as district-level policymaking is primed for comparison of treated versus
untreated districts over time. Only three articles used experimental design, two of which relied on the
same randomized experiment, assessing outcomes at different points in time. This again made sense
given the challenges of randomizing interventions at the district level. Five studies used regression
discontinuity designs, often exploiting variation in treatment status as a result of narrowly winning
versus losing a district-wide vote. The vast majority of included studies (87%) examined student testscore outcomes, while far fewer examined relationships between district-level inputs and other student
outcomes (i.e., course grades, high school graduation, college-going; 9%) or teacher-level measures
(14%). Just four studies looked at links between district inputs and both student and teacher outcomes.
Most studies (76%) focused on just one policy input. Some studies focused on more, with 8%
focusing on four or more inputs. Most studies that included multiple policy inputs are analyses of
district-wide turnarounds rolled out as a package of reforms. Below, we describe results from these
studies along specific policy inputs, while also cautioning readers that the design of these studies often
means that the effect of one policy input cannot be fully disentangled from the effect of another.
Synthesis of Study Findings by Policy Category and Type
In Tables 2a-2c, we summarize findings across studies within each of the 26 total policy input
categories, which stem from our theoretical review and align with the three major disciplinary
perspectives: Table 2a covers “governance and politics”-related inputs, traditionally—but not
always—the focus of political scientists; Table 2b covers inputs related to the “recruitment and
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retention” of teacher talent, typically studied by economists; and Table 2c covers “instructional
resources and development”-related inputs that ground theoretical frameworks of effective districts
from organizational behavior and educational leadership scholars. We present the findings in this
order, aligned to a generalized temporal order of district-level policymaking. First, the district-level
conditions and structures need to be in place. Next, district leaders need to hire teaching talent. Finally,
teachers need to have the resources and supports necessary to deliver high-quality instruction. We also
acknowledge that the boundaries between categories and tables are not strict. Scholars from a variety
of disciplines, including interdisciplinary teams, have examined inputs in each of the categories.
In each table, we provide the number of studies examining a given policy input, citations for
each study with superscripts identifying research design, an asterisk for studies examining multiple
inputs as a package of reform, and a short synthesized description of results by input. We disaggregate
findings by the set of studies most likely to credibly support causal conclusions versus observational
studies. We shade table cells to illustrate the broad patterns that emerge (i.e., positive relationships in
green, null or mixed findings in yellow, negative relationships in red).
Our analysis reveals that quantitative scholars have studied inputs in all three of the major
categories identified in our review of the theoretical literature, but with varying degrees of coverage:
67 studies focused on one of the 11 policy inputs under the governance and politics umbrella; 35
studies across 11 policy inputs related to instructional resources and development-related inputs, often
the focus of organizational behavior and educational leadership scholars; and 25 studies focused on
the four recruitment and retention-related inputs, often studied by economists. This pattern reflects,
in part, the number of policies examined by a given discipline, with two to three times the number of
inputs in the former two categories than the latter. Another factor for differences in coverage may be
related to methodological and publication norms between disciplines. For example, the policy inputs
under the recruitment and retention category generally studied by economists all were examined by at
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least one study likely to support causal conclusions, while observational studies were more common
in both the governance and politics and instructional resources and development categories. A high
bar for causal inference may have resulted in lower coverage of these issues.

Policies Related to Governance and Politics. In Table 2a, we summarize findings from the
studies examining governance and politics-related inputs, typically emphasized in the theoretical
literature by political science-oriented scholars. In total, our theoretical review revealed 11 policy
inputs under this category, all of which had coverage in the empirical literature. The most common
input studied under this umbrella was superintendent characteristics (33 studies), with union strength
(14 studies), district leaders appointed versus elected (10 studies), school autonomy (nine studies),
school board characteristics (seven studies), and portfolio management models (seven studies) also
having decent coverage. Among the most highly studied categories, findings were mixed and research
designs generally were not able to support causal conclusions.
For example, we coded all 33 studies of superintendent characteristics as observational in
nature. While the literature suggests a positive association between student achievement and
superintendent longevity, higher expectations, and humility, there is no relationship with spending on
district administration or measures of superintendent accountability approach. Similarly, all studies of
school board characteristics rely on observational methods, and most find no relationship between
various measures of board effectiveness or practices and student achievement, with only a couple of
exceptions (e.g., involvement of school staff and parents, board member social capital, higher ratings
of board meeting effectiveness; Saatcioglu et al., 2011; Ford & Ihrke, 2016a).
When it comes to unions, the district-level studies provide mixed results on the relationship
between unionization, union strength, or collective bargaining agreement restrictiveness and student
achievement. Among studies likely to support causal conclusions—all of which use difference-indifferences designs (e.g., Hoxby, 1996; Strunk, 2011)—there is some evidence that unions are
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associated with lower achievement. In a more comprehensive review of all literature on union
effects—which includes all of the studies in our review and others that we exclude because they exploit
within-district variation—Cowen and Strunk (2015) also find suggestive evidence of an insignificant
or modestly negative relationship between union strength and student outcomes.
Appointment processes of district leaders (appointed versus elected), school autonomy, and
portfolio management models also had moderate coverage in the literature, including some studies
likely to support causal conclusions. But, for all three policy inputs, we find mixed conclusions when
looking across studies. Allen’s (2013) use of a regression discontinuity design to estimate the effect of
school autonomy arguably provides the strongest study for drawing causal inferences on this input.
This study finds little evidence that providing schools with autonomy is better than maintaining
centralization for student performance. Most of the other causal studies in these three policy input
categories use difference-in-difference designs to examine the effect of a package of district-wide
reforms (e.g., Harris & Larsen, 2016; Henry et al., 2019). As such, the unique effect of each policy
input cannot be teased out. One observational study on mayoral control of school systems (Wong et
al., 2007) finds a positive relationship between achievement and a mayor’s ability to appoint the
majority of the school board, but a negative relationship with a mayor’s ability to appoint all members.
Five studies examine the presence of district administrators, with three of these focused on
district turnaround reforms that involved reducing central office spending and/or the number of
district administrators. These reforms are associated with increased student achievement (Harris &
Larsen, 2016; Schueler et al., 2017) and teacher turnover (Lincove et al., 2018). We shade these patterns
in red to indicate that a greater number of district administrators generally is associated with negative
outcomes (with the exception of the teacher turnover finding).
Our sample also includes five studies of school choice systems, where findings diverge across
research methods employed. Lavy (2010) used a regression discontinuity design, finding positive
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effects of choice on student achievement and retention in school. Two additional studies used
difference-in-differences designs, finding positive effects on student test scores, but where school
choice was part of a package of reforms (Chin et al., 2019; Harris & Larsen, 2016). In an observational
study, Lincove et al. (2018) found a negative relationship between turnaround efforts in New Orleans,
which included a choice component, and teacher retention.
Our theoretical review identified three additional policy inputs under the governance and
politics umbrella: school size, selective admissions, and school closures. There is suggestive evidence
of positive relationships between all three policy inputs and student outcomes. However, for each, we
found only one study that met our inclusion criteria. For school size (De Haan et al., 2016) and
selective admissions (Gray et al., 1984), the studies are observational and unlikely to support causal
conclusions; for the latter, the study examined school closures in the context of broader set of
turnaround reforms (Chin et al., 2019).

Policies Related to Retention and Recruitment of Teacher Talent. In Table 2b, we
summarize results from quantitative studies examining inputs related to recruitment and retention of
teachers, typically emphasized by economists. The most common input under this umbrella is teacher
salaries and benefits (20 studies) with the other categories having less coverage: teacher hiring practices
(seven studies), teacher seniority protections (three studies), and teacher evaluation (three studies).
The literature on teacher salaries and benefits (at least that capitalizing on district-level
variation) is remarkably consistent, showing a positive relationship between higher salaries and both
student outcomes and teacher retention. This pattern is evident both within the set of studies more
likely to support causal conclusions (all of which use difference-in-differences design; e.g., Biasi, 2018;
Figlio, 2002; Hendricks, 2014, 2015), as well as the observational studies. We include in this input
category flexible pay schemes (in addition to variation in base salary), where we also find a positive
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relationship to student achievement. However, in many cases, flexible pay schemes were part of
broader district turnaround efforts, so the unique effect of this input cannot be isolated.
In turnaround settings, district-level teacher hiring practices—namely, widespread
replacement of teachers—also seem to be associated with higher student achievement. Other hiring
practices are an understudied area, with just a pair of existing studies (Balter & Duncombe, 2008;
Naper, 2010) suggesting that a greater number of recruitment practices (e.g., public advertising of
teaching positions, active recruitment from local colleges) and decentralized hiring may be beneficial.
Both studies used observational research designs. There is no evidence of a relationship between
seniority protections and measures of teacher quality.
Finally, our search did not uncover any studies that isolated the unique effect of various
features of teacher evaluation systems at the district level, though a few studies examined district-wide
reforms that included changes to teacher evaluation as part of the reform bundle (Chin et al., 2019;
Pham et al., 2018; Schueler et al., 2017). In all three cases, studies used difference-in-difference designs
to examine the effect of a reform package that included but was not limited to changes in evaluation
processes. While all three studies find positive effects, we cannot state with certainty that the teacher
evaluation component was the key driver.

Policies Related to Instructional Resources and Development. Table 2c displays findings
for the set of studies that examine inputs under the instructional resources and development umbrella,
typically emphasized in the theoretical frameworks of organizational behavior and educational
leadership scholars. Among the 11 policy inputs in this category, the most common is data use (11
studies), followed by student-teacher ratios (a proxy for class size; nine studies), and curriculum
materials (eight studies). Relative to the literature on governance and politics-related inputs, patterns
of findings from these studies are more positive, and there is decent coverage of studies that are likely
to support causal conclusions.
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The only experimental studies in our sample examine inputs that fall under instructional
resources and development, all focusing on the effect of district-wide use of data (on student or
teacher performance). Two studies examine effects of the same data-use intervention, assessing
student outcomes at different points in time (Carlson et al., 2011; Slavin et al., 2013). These and a third
experimental study of a different data-use intervention (May & Robinson, 2007) all find positive effects
on student achievement. Several additional studies use difference-in-differences designs, also finding
positive effects of district’s use of data to guide instructional reform (e.g., Strunk et al., 2014). Evidence
from observational studies on this topic is mixed. The data-use interventions examined in our sample
often included a principal professional development component (e.g., Carlson et al., 2011; Slavin et
al., 2013; Strunk et al., 2014), and so we also infer positive effects of this policy input.
Additionally, teacher professional development and curriculum materials are thought to be
critical resources to support high-quality instruction and, in turn, student outcomes. The empirical
literature on teacher development is broad, though most studies included in prior reviews (e.g., Kraft
et al., 2018; Yoon et al., 2007) do not meet our inclusion criteria because they focus on within-district
variation. Like the broader literature, studies in our review suggest mixed patterns, particularly those
likely to support causal conclusions. Studies that examine new curriculum adoption in the context of
other reforms and use difference-in-differences designs to estimate effects find positive relationships
to student achievement (e.g., Gandhi et al., 2018; Phenix et al., 2005). Observational studies that
focused more narrowly on individual curricula are mixed, particularly in the most recent analysis
covering the largest set of textbooks (Blazar et al., 2020).
We separate out studies that look at the coherence of instructional resources, though note that
coherence generally refers to the alignment of additional inputs also discussed in our review: teacher
professional development and curriculum (as well as instructional standards, which we do not include
in our review given that standards are set at the state level). One study in our review assessed coherence
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in the context of a package of reforms, where establishing coherence was a top priority (Phenix et al.,
2005). Another study directly measured the degree of instructional coherence across school districts
in Canada (Leithwood & Azah, 2017). Both find positive associations with student achievement.
Notably, several studies under the teacher development and curriculum categories (Chin et al., 2019;
Gandhi et al., 2018; Gill et al., 2007) find positive effects of these inputs alongside a package of reforms
and using difference-in-differences. This may be further evidence of the benefits of coherence.
However, we did not code these other studies as focusing on coherence, as these studies did not call
out this policy input specifically, and instructional coherence is described in the theoretical literature
as a purposeful endeavor (Elmore, 1996; Newmann et al., 2001).
Several policy inputs consider the presence of school-based staff, including teachers,
counselors, and other school support staff. The literature on student-teacher ratios consistently
suggests that smaller classes are associated with higher student achievement, though most studies are
observational. Studies on the presence of school support staff provide mixed results. Using a
difference-in-differences design, Gandhi et al. (2018) find positive effects of wraparound services
focused on family engagement and community partnerships, which necessarily require hiring support
staff to lead these programs. However, observational studies that link the number of support staff
(e.g., counselors, psychologists, aides) to student outcomes come to mixed conclusions.
Five studies examine the value of extra learning time using district-level variation. Sims (2008)
is the only study to assess extra learning time on its own and likely to support causal conclusions,
finding that increasing class time prior to testing results in improved student test score performance.
Several district turnaround evaluations study reforms that included increased learning time, finding
positive effects of the package of reforms. One observational study (Hinrichs, 2011) found no
association between earlier school start times and student achievement (possibly because starting the
school day earlier may not increase instructional time).
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Three studies examine the effect of improved school buildings and facilities using similar
regression discontinuity designs that exploit district-wide votes on capital campaigns. Though this
research design is likely to support causal conclusions, findings are mixed across studies. One study
(Kai & Zimmer, 2016) finds positive effects on student proficiency rates, while two others find small
or null effects on student test-score performance (Cellini et al., 2010; Martorell et al., 2016). Two
studies find positive relationships between district-wide purchasing of technology and student
outcomes, one in the context of a package of reforms (Chin et al., 2019) and the other that examines
technology purchases on their own in the context of a policy change in England (Machin et al., 2007).
Finally, one study on school-grade configuration finds negative effects of attending middle school in
sixth grade, rather than staying in elementary school (Cook et al., 2008).
Discussion
Synthesizing Findings Across Disciplines and Policy Inputs
Consistent with our review of the theoretical literature, our systematic, interdisciplinary review
of the quantitative empirical research reveals varied ways in which school districts are likely to
influence student outcomes. Analyses of teacher human resource policies—often the focus of
economists of education—identify that higher teacher salaries and strategic hiring and replacement of
teachers consistently are associated with higher teacher retention and improved student test scores.
Instructional resources including lower student-teacher ratios and data use—generally district levers
that have been the focus of scholars from organizational behavior and educational leadership—also
are associated with improvements on these outcomes. Though findings are less consistent from the
governance and politics literature, some studies suggest that school choice is related to measures of
district effectiveness. Thus, our review contributes to the understanding of school districts as key
agents in the educational change process and suggests that, to better inform decision making,
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researchers must be attuned to the varied routes by which district leaders can impact teacher quality
and student outcomes beyond those favored by a single academic discipline.
Our review also provides suggestive evidence that district-level policymaking, in some
instances, may be more efficient than policymaking at the school or classroom level. To illustrate, we
describe results from studies focused on data use, which increasingly has been used as a strategy by
policy actors at different school system levels: states design assessments that generate data; districts
collect data and report information to the state, as well as to schools, teachers, and students; and
schools work with teachers to interpret data to drive instruction. The data-use literature also is worthy
of closer investigation, as it is the only district-level input examined using an experimental design.
Analyzing data from the same experiment but on different outcomes and time points, Carlson et al.
(2011) and Slavin et al. (2013) found positive effects of district-wide support to district leaders to
interpret and use data to guide reform and resource allocation on student test scores. In the May and
Robinson (2007) experiment of a similar data-use intervention, average test scores did not improve.
But, aligned to the theory of action, districts improved the rates by which underperforming students
retook end-of-year assessments, and increased scores on these retakes.
These findings contrast with a broader literature base that has randomly assigned data-use
supports and interventions to schools or teachers. Some studies find positive effects on student
outcomes (i.e., Betts et al., 2017; Faber et al., 2017; Supovitz et al., 2018). However, one study identifies
a statistically significant negative effect on student outcomes of a school-level data-use intervention
(Konstantopoulos et al., 2016), and the majority of studies examining similar school-level
interventions find null results (e.g., Gleason et al., 2019; Randel et al., 2016; van der Scheer & Visscher,
2018; West et al., 2016). The literature on data use is not yet sufficiently large to determine definitively
whether these interventions are more beneficial when implemented at the district versus school or
classroom level. However, results across studies hint at such a pattern.
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What is Missing from the Quantitative Literature?
At the same time that our review identifies several features of effective district-level
policymaking, our mapping of the theoretical frameworks against the quantitative empirical literature
reveals gaps that limit the ability for researchers to provide a clear roadmap for district leaders.

Causal Evaluations. First, only a small subset of quantitative studies (21%) employed causal
research designs, with a disproportionate number applied to studying recruitment and retentionrelated policies most often prioritized for evaluation by economists. Roughly half of these studies used
difference-in-differences designs to examine a package of reforms that included between two and 12
different policy inputs. Thus, it is difficult to isolate the effect of each. Further, while we exclude
purely correlational studies, it is not clear that the control variables (e.g., district size, demographic
characteristics) used in multivariate regression models of the remaining observational studies (79%)
sufficiently minimize threats to internal validity. Studies without an experimental or naturalexperimental design make it impossible to determine the direction of any causal arrow. For example,
does peer collaboration among teachers improve student outcomes, or are teachers simply more
interested in collaborating with colleagues in higher-performing districts?
The consequences of research design quality can be seen for several policy topics where
findings differ between observational studies and those more likely to support causal conclusions.
Returning to the data use example, randomized control trials show positive effects (Carlson et al.,
2011; May & Robinson, 2007; Slavin et al., 2013), while findings from observational studies are more
mixed (e.g., Leithwood, 2017; Lee et al., 2012). For school choice, we observe positive relationships
with student achievement for causal studies (Chin et al., 2019; Harris & Larsen, 2016; Lavy, 2010), but
some evidence from observational studies that school choice is associated with higher teacher turnover
(Lincove et al., 2018). Mixed patterns, potentially related to research design, also are evident amongst
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studies examining union strength, portfolio management model, curriculum materials, professional
development, extra learning time, support staff, and district administrators.

Under-studied Policy Inputs. A second gap in the literature relates to under-studied inputs.
While all of the district-level policy categories that surfaced from our theoretical review had some
coverage in the empirical, quantitative literature, in many instances there were only a handful of studies
and often only observational ones. Examples include teacher evaluation systems, where all three
studies examine evaluation alongside a reform package; school size, selective admissions, school
closures, technology, and school-grade configurations all had just one or two studies. While additional
published studies on these topics exist, our review revealed that they generally focus on variation
within rather than across districts that are unlikely to capture general equilibrium effects. These policies
are therefore ripe for future analysis.
We see a particular need for additional research related to instructional program coherence.
The theoretical literature on effective districts consistently calls for coherent instructional systems that
craft alignment between curriculum materials, professional development, and student assessment
(Elmore, 1996; Honig & Hatch, 2004; Newmann et al., 2001). Over several decades, the qualitative
case study literature has provided illustrative examples of districts thought to have succeeded in
crafting coherence (i.e., Boston, Chicago, District #2 in New York City; Bryk, 2010; Elmore & Burney,
1998). More recently, survey measures have been developed to quantitatively capture variation in
instructional program coherence, though analyses generally examine variation across schools (e.g.,
Newmann et al., 2001). To our knowledge, only one study (Leithwood & Azah, 2017) has used such
a survey to quantitatively predict variation in performance across districts. A second study (Phenix et
al., 2005) looks at coherence as part of a reform package that includes other inputs (e.g., school
autonomy), making it difficult to isolate coherence and leaving room for future research.
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A related gap in the literature is a lack of attention to testing the relative efficacy or
complementarity of policy inputs across the dominant theories of each discipline. For example, do
recruitment and retention practices matter more or less than governance features or instructional
supports? Are the benefits of recruitment strategies or instructional supports moderated by unique
governance structures (e.g., increased autonomy to schools)? Our study was designed to bring together
distinct disciplinary perspectives. As researchers reviewing the literature rather than working with the
raw data, we can compare patterns of findings across policy categories but cannot directly estimate
mediating and moderating relationships. Understanding mediating and moderating relationships is a
challenge in causal research (Murnane & Willett, 2010), and so we recognize that filling this gap
alongside a call for causal studies will be difficult. It is unlikely that any single study will be able to
examine the multifaceted ways in which varied district inputs are linked to student outcomes and draw
causal conclusions. That said, the tension between methodological rigor and interconnectedness of
policy inputs is too important to leave aside. We provide some guidance below.

Limited Set of Outcomes. A third gap relates to the outcome measures examined. The vast
majority of studies in our review relate district-level policy inputs to student test scores, which is
important but potentially limited. In addition to improving test scores, districts are thought to play an
important role in supporting students’ likelihood of graduating from high school, enrolling in college,
and gaining skills to support career readiness. In fact, districts that succeed in improving test scores
may do so in a way that has negative consequences on other outcomes (Hibel & Penn, 2020). Scholars
looking to detect features of effective districts should triangulate estimates against multiple outcomes.
Further, we observed limited attention to teacher-level outcomes, even though all three
disciplinary perspectives describe theoretical frameworks in which district-level policies impact
students only insomuch as they first improve teaching quality. Where district-level policies do not
benefit student outcomes, it is important to understand where and how the theory of action broke
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down. Outcome measures at the teacher level are one way to do so. Limited analyses linking districtlevel inputs to measures of teacher quality and, in turn, student outcomes likely is a consequence of
the data generally available to researchers. When exploiting variation across districts, it generally is
necessary to rely on existing state or national data sources; primary collection of data across a large
number of districts is quite burdensome. While state data systems tend to collect a broad set of
student-level outcome measures (e.g., test scores, absences, suspensions, grade progression,
graduation), large-scale data on teacher quality across school districts can be hard to come by.
However, there has been some progress in recent years, which we turn to below in making
recommendations for future research.
Guidance for Future Research
We see multiple ways for future research projects to fill in gaps that we describe in the previous
section, and we provide two concrete recommendations. Starting first with a need for a broader set of
outcome measures, the scale-up of statewide data systems for accountability purposes and increased
push to look beyond test scores (ESSA 2015) provides researchers with several measures that may
better capture district performance than looking at test scores alone. Often available measures include:
absences, suspensions, on-time grade progression, high school graduation, college-going, and even
survey-based measures of social-emotional constructs.
To expand the literature linking district-level policies to teacher quality, one approach would
be to use value-added measures that consider the impact of teachers on student outcomes. These
teacher-level measures also can be estimated with existing administrative data and generally are
thought to better capture the underlying construct of interest (i.e., teacher quality) than proxy measures
also available in administrative data (e.g., certification, education, licensure scores; Kane et al., 2013).
The scale-up of teacher observation and evaluation systems also provides a new source of data that
could be used for future research studies. Until recently, data on classroom practices generally came
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only from primary data collection efforts that are quite expensive and tend to cover only small to
moderate samples (e.g., Hill et al., 2015). Teacher evaluation systems that are now commonplace in
school districts have established a possible new source of administrative data on how teachers engage
with students in classrooms. While teacher evaluation and observation processes often are set at the
district level, states increasingly are providing oversight and guidance including recommending use of
a subset of observation instruments (Reform Support Network, n.d.), suggesting that these measures
may be comparable across districts.
We also provide guidance on how researchers may use and analyze these data in a way that
can both support more robust causal conclusions and examine the interconnectedness of policy
inputs. As described above, we recognize that randomly assigning policy inputs at the district level is
challenging if not impossible: such studies would require a very large sample of districts to ensure
sufficient statistical power, would require buy-in from a very large number of stakeholders with varied
goals and interests, and each experiment would likely focus on a narrow set of input(s). We therefore
do not expect that a push for district-level randomization will represent the primary mechanism for
advancing the study of effective district-level policymaking.
In lieu of random assignment, researchers should look for opportunities to analyze data using
natural-experimental designs. Regression discontinuity designs exploiting thresholds in district-wide
votes represent a promising approach. Difference-in-differences designs may be the best way to study
district-level policymaking at scale. Our review shows how this design already has been used to study
the effect of individual policy inputs, as well as district turnarounds with multiple policy inputs. Above,
we note that studies examining a package of reforms make it difficult to tease out the unique effect of
each. At the same time, as the turnaround literature continues to grow, patterns are likely to emerge
around which package is more versus less effective. In fact, the district turnaround literature may be
most closely aligned with the notion of district-level policymaking as a multi-pronged endeavor,
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requiring policies related to the recruitment and retention of teacher talent, governance, and allocation
of instructional resources. Variations on the standard difference-in-differences design may also allow
researchers to model district-level outcomes as a function of multiple policy changes, over time and
across districts (see, for example, Johnson & Jackson, 2019). By including multiple policy changes in
the same model and analysis, one could also begin to examine mediating and moderating pathways.
The Stanford Education Data Archive (SEDA) provides one useful source of data allowing for crossstate comparisons over time at the district level (Reardon et al., 2021).
Conclusion
The extant theoretical and empirical literature provides strong support for the idea that school
districts are a critical policy agent for improving student outcomes. Our review of the quantitative
evidence on district effectiveness provides some insight into the policy inputs and leverage points that
are associated with increased district-wide performance (e.g., higher teacher salary, strategic teacher
hiring practices, lower student-teacher ratios, data use) and, in particular, the fact that such differences
stem from three broad areas of policymaking related to recruitment and retention of teacher talent,
instructional resources and development, and governance and politics. At the same time, much more
causal research—looking across disciplinary perspectives—is needed to inform district-level decisionmaking and to provide a roadmap for leaders working to advance educational excellence and equity
in the organizational unit with the primary authority for developing education policy.
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Tables
Table 1. Describing the Sample of Studies (N=110)
Coding Category
Specific Code
N
%
Publication Type
Peer-Reviewed Journal
71
64.5%
Non-Peer Reviewed Report
12
10.9%
Book Chapter
3
2.7%
Dissertation
24
21.8%
Country
Canada
1
0.9%
Israel
2
1.8%
Netherlands
2
1.8%
Norway
1
0.9%
United Kingdom
5
4.5%
United States
99
90.0%
Research Design
Randomized Control Trial
3
2.7%
Regression Discontinuity
5
4.5%
Difference-in-Differences
23
20.9%
Observational
79
71.8%
Number of Policy Inputs
One
84
76.4%
Two or Three
17
15.5%
Four of More
9
8.2%
Outcome(s)
Student Achievement
96
87.3%
High School Graduation
6
5.5%
Other K-12 Student Measures
4
3.6%
Teacher Turnover
9
8.2%
Teacher Quality Measures
6
5.5%
Notes: All categories are mutually exclusive except for outcomes, as some studies look at
relationships between a district policy and multiple student- or teacher-level measures.
Thus, for this category, percentages do not sum to 100%. "Other K-12 School
Behaviors" includdes course grades, attendance, suspensions, and retained in grade.
Teacher quality measures include college/major, teaching experience, licensure/exam
scores, certification, and value-added to student test scores.
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Table 2a. Findings by Type of District Input: Governance and Politics
Policy Input (sorted by N of
N of studies
studies)

Citations

Causal Studies

Summary of Findings
Observational Studies

33

Adams, 1987⁴; Berlau, 2011⁴; Brewer, 1996⁴; Burnett, 1990⁴;
Byrd, 2002⁴; Clore, 1992⁴; Cotter, 2002⁴; Duvall, 2005⁴;
Edwards, 2007⁴; Endeman, 1992⁴; Engel, 2016⁴; Hanks,
2010⁴; Hart, 1983⁴; Hart & Ogawa, 1987⁴; Hart, SchrammPossinger, & Hoyle, 2019⁴; Henderson, Simar, & Wang,
2017⁴; Hough, 2014⁴; Hoyle et al., 2001⁴; Johnson, 1997⁴;
Lavy & Boiko, 2017⁴; Libka, 2012⁴; Morgan, 1990⁴; Muller,
1990⁴; Myers, 2011⁴; Parker-Chenaille, 2012⁴; Plotts, 2011⁴;
Plotts & Gutmore, 2014⁴; Rudolph, 2016⁴; Simpson, 2013⁴;
Vaughan, 2003⁴; Veltri, 2002⁴; Wiswell, 2011⁴; WoodersonPerzan, 2001⁴

15

Eberts & Stone, 1984⁴; Eberts & Stone, 1987⁴; Figlio, 2002³;
Harris & Larsen, 2016³*; Henry, et al., 2019³*; Hoxby, 1996³;
Unionization associated with lower rates
Lincove, Barrett, & Strunk, 2018⁴*; Lovenheim, 2009³; Moe,
of student achievement. Some evidence
2009⁴; Pham et al., 2018³*; Register & Grimes, 1991⁴; Rose
of null effects.
& Sonstelie, 2010⁴; Schueler, Goodman, & Deming, 2017³*;
Strunk, 2011⁴; Strunk & McEachin, 2011⁴

Mixed results on relationship between
unionization / union strength / collective
bargaining agreement restrictiveness and
student achievement. Suggestive evidence
unionization decreases teacher
qualifications and turnover.

District leaders elected or
appointed

10

Gill et al., 2007³*; Harris & Larsen, 2016³*; Henry et al.,
2019³*; Hoover, 2008⁴; Ford & Ihrke, 2016b⁴; Lincove,
Mixed results on relationship between
Barrett, & Strunk, 2018⁴*; Partridge & Sass, 2011³; Pham et state takeover, appointed (vs. elected)
al., 2018³*; Schueler, Goodman, & Deming, 2017³*; Wong & superintendent, and student achievement.
Shen, 2007⁴

No relationship between whether either a
school board or superintendent is elected
or appointed and student achievement.
Ability for mayor to appoint majority of
school board associated with higher
student achievement while ability to
appoint all members associated with
lower achievement.

School autonomy

9

Allen, 2013²; Chin et al., 2019³*; Harris & Larsen, 2016³*;
Henry et al., 2019³*; Lincove, Barrett, & Strunk, 2018⁴*;
Naper, 2010⁴; Pham et al., 2018³*; Phenix et al, 2005³*;
Schueler, Goodman & Deming, 2017³*

Superintendent characteristics

Union strength

N/A

Superintendent value-added to test scores,
higher expectations, instructional
leadership, internal hires, emotional
intelligence, and humility associated with
higher student achievement. Positive or
null relationship between superintendent
longevity, leadership strategies, spending
on district-level administration,
superintendent accountability behaviors,
vision, and student achievement.

Decentralized hiring associated with
School autonomy associated with higher
greater efficiency (grades/hours per
student achievement, although some
student). Some evidence autonomy
mixed results.
associated with teacher turnover.
Involvement of school-level staff in board
decision-making, higher board member
social capital, board-superintendent
collaboration, pluralistic and data-driven
boards, board strategic planning, and
adherence to board best practices
associated with higher student
achievement. No relationship between
educator representation on boards and
student achievement.

School board characteristics

7

Duvall, 2005⁴; Ford, 2013⁴; Ford & Ihrke, 2016a⁴; Grissom,
2014⁴; Hofman, 1995⁴; Saatcioglu et al., 2011⁴; Shi &
Singleton, 2019⁴

Portfolio management model

7

Chin et al., 2019³*; Gill et al., 2007³*; Harris & Larsen,
2016³*; Henry et al., 2019³*; Lincove, Barrett & Strunk,
2018⁴*; Pham et al., 2018³*; Schueler, Goodman & Deming,
2017³*

Mixed results on association between
Some evidence portfolio models
portfolio model and student achievement. associated with higher teacher turnover.

District administrators

5

Brewer, 1996⁴; Harris & Larsen, 2016³*; Henderson, Simar and
Wang, 2017⁴; Lincove, Barrett, & Strunk, 2018⁴*; Schueler,
Goodman & Deming, 2017³*

More district administrators associated
with lower student achievement.

Number of district administrators not
associated with student achievement.
Fewer district administrators associated
with teacher turnover.

Parental school choice

5

Chin et al., 2019³*; Gibbons, Machin & Silva, 2007⁴; Harris
& Larsen, 2016³*; Lavy, 2010²; Lincove, Barrett & Strunk,
2018⁴*

School choice offerings associated with
higher student achievement.

No relationship between school choice
offerings associated and student
achievement. Some evidence choice
associated with higher teacher turnover.

School size

1

de Haan, Leuven & Oosterbeek, 2016⁴;

N/A

Larger school size requirements
associated with higher student
achievement.

Selective admissions

1

Gray, Jesson & Jones, 1984⁴;

N/A

Selective admissions not associated with
higher student achievement.

School closures

1

Chin et al., 2019³*

N/A

Closure of low-performing schools
associated with higher district-wide
academic performance.

N/A

Notes: Each citation ha a superscript identifying the specific research design: 1 = randomized control trial, 2 = regression discontinuity design, 3 = difference-in-differences design, 4 = observational;
in the summary of findings, we denote designs 1 through 3 as causal and 4 as observational. * = studies that evaluate the effect of a package of districtwide reforms, making it more difficult to
isolate the impacts of specific intervention components. Cells are shaded to describe the overall pattern of relationships: green = positive relationships, yellow = null or mixed relationships, and red
= negative relationships.
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44

Balter & Duncombe, 2008⁴; Harris & Larsen, 2018³*;
Henry et al., 2019³*; Naper, 2010⁴; Pham et al., 2018³*;
Schueler, Goodman & Deming, 2017³*

Cohen-Vogel, Feng & Osborne-Lampkin, 2013⁴;
Goldhaber, Lavery & Theobald, 2016³; Koski & Horng,
2007³

7

3

Teacher hiring practices

Teacher seniority protections

Changes to teacher evaluation system
Chin et al., 2019³*; Pham et al., 2018³*; Schueler, Goodman associated with higher student
N/A
3
Teacher evaluation systems
achievement. No studies that isolate
& Deming, 2017³*
evaluation system from other
districtwide reforms.
Notes: Each citation ha a superscript identifying the specific research design: 1 = randomized control trial, 2 = regression discontinuity design, 3 = difference-in-differences design, 4 =
observational; in the summary of findings, we denote designs 1 through 3 as causal and 4 as observational. * = studies that evaluate the effect of a package of districtwide reforms,
making it more difficult to isolate the impacts of specific intervention components. Cells are shaded to describe the overall pattern of relationships: green = positive relationships, yellow
= null or mixed relationships, and red = negative relationships.

No evidence of association between
voluntary transfer provisions and
between-district teacher mobility.
No relationship between seniority
Seniority preference associated with
protections and within-district
higher teacher qualifications. Mixed
inequity in teacher quality.
evidence on relationship between
seniority protections and both average
teacher quality and within-district
inequity in teacher quality.

Use of more recruitment practices
associated with higher teacher
qualifications. Decentralized hiring
Teacher replacements associated with
associated with greater efficiency
higher student achievement.
(grades/hours per student). Teacher
replacements associated with lower
teacher retention.

20

Teacher salaries and benefits

Higher teacher salaries associated with
higher student achievement and
higher teacher quality. Mixed results
for teacher retention. Flexible pay
schemes (e.g., career ladder)
associated with higher teacher quality
and higher student achievement.

Summary of Findings
Observational Studies

Higher teacher salaries associated with
higher student achievement, higher
teacher quality and higher teacher
retention. Flexible pay schemes (e.g.,
merit-based, career ladder) associated
with higher teacher quality and higher
student achievement.

Causal Studies

Biasi, 2018³; Booker & Glazerman, 2009⁴; Chin et al.,
2019³*; Figlio, 2002³; Harris & Larsen, 2016³*; Hendricks,
2014³; Hendricks, 2015³; Henry et al., 2019³*; Houck, Rolle
& He, 2010⁴; Lin, 2010⁴; Lin & Quayes, 2006⁴; Lincove,
Barrett, & Strunk, 2018⁴*; Murnane & Olsen, 1990⁴; Pham
et al., 2018³*; Podolsky et al., 2019⁴; Schueler, Goodman &
Deming, 2017³*; Sojourner, Mykerezi & West, 2014³;
Theobald & Gritz, 1996⁴; Theobald, 1990⁴; Tran, 2017³

Table 2b. Findings by Type of District Input: Recruitment and Retention of Teachers
N of
Policy Input (sorted by N of
Citations
studies
studies)

Table 2c. Findings by Type of District Input: Instructional Resources and Development
Policy Input (sorted by N of
N of studies
Citations
studies)

Causal Studies

Summary of Findings
Observational Studies

Carlson, Borman & Robinson, 2011¹; Chin et al.,
2019³*; Gandhi et al., 2018³*; Lee, Louis &
Anderson, 2012⁴; Leithwood & Azah, 2017⁴; May
Data use associated with higher
& Robinson, 2007¹; Phenix et al., 2005³*;
student achievement.
Schueler, Goodman & Deming, 2017³*; Slavin et
al., 2013¹; Strunk & McEachin, 2014³*; Strunk,
McEachin & Westover, 2018³*

Evidence use associated with higher
student achievement. Data use
associated with worse instructional
practices.

9

Alexander & Griffin, 1976⁴; Bidwell & Kasarda,
1975⁴; Hofman, 1995⁴; Lin & Quayes, 2006⁴;
Mensah, Schoderbek & Sahay, 2013³; Phenix et al.,
2005³*; Podolsky et al., 2019⁴; Steele, Vignoles &
Jenkins, 2007⁴; Theobald, 1990⁴

Lower ratios generally associated with
higher student achievement, though
not always statistically significant.

8

Evidence of variation in effectiveness
Bhatt & Koedel, 2012⁴; Bhatt, Koedel &
Suggestive evidence curricular changes of particular curricular materials from
Lehmann, 2013⁴; Blazar et al., 2020⁴; Chin et al.,
associated with higher student
single-state studies but less evidence
2019³*; Gandhi et al., 2018³*; Koedel et al., 2017⁴;
achievement.
variation is consistent across time
Phenix et al., 2005³*; Reys et al., 2003⁴
and states.

Principal professional
development

8

Carlson, Borman & Robinson, 2011¹; Chin et al.,
2019³*; Leithwood & Azah, 2017⁴; Phenix et al.,
Professional development associated
2005³*; Schueler, Goodman & Deming, 2017³*;
with higher student achievement.
Strunk & McEachin, 2014³*; Strunk, McEachin, &
Westover, 2018³*

Professional development associated
with higher student achievement.

Teacher professional development

7

Chin et al., 2019³*; Gandhi et al., 2018³*; Gill et
al., 2007³*; Jacques & Brorsen, 2002⁴; Lee, Louis
& Anderson, 2012⁴; Leithwood & Azah, 2017⁴;
Phenix et al., 2005³*

Professional development associated
with better instructional practices and
higher student achievement.

Extra learning time

5

Chin et al., 2019³*; Hinrichs, 2011⁴; Phenix et al.,
Extra learning time associated with
2005³*; Schueler, Goodman & Deming, 2017³*;
higher student achievement.
Sims, 2008³

No association between school start
times and student achievement.

School support staff (e.g.,
counselors)

5

Bidwell & Kasarda, 1975⁴; Brewer, 1996⁴; Gandhi Wraparound services that require
et al., 2018³*; Goodman & Young, 2006⁴; Jacques hiring support staff associated with
& Brorsen, 2002⁴
higher student achievement.

Mixed results on relationship between
number of support staff (e.g.,
counselors, psychologists) and
student achievement.

Facilities

3

Cellini, Ferreira, & Rothstein, 2010²; Kai &
Zimmer, 2016²; Martorell, Stange, & McFarlin,
2016²

No consistent association between
facilties (measured through capital
campaigns) and student achievement
or teacher mobility.

Coherence of instructional
resources

2

Leithwood & Azah, 2017⁴; Phenix et al., 2005³*

Coherence of instructional program
associated with higher student
achievement.

Technology

2

Chin et al., 2019³*; Machin, McNally, & Silva,
2007³

Technology associated with higher
student achievement.

N/A

School grade configurations

1

Cook et al., 2008³

Attending middle school, instead of
elementary school, in 6th grade is
associated with lower student
achievement.

N/A

Data use

Student-teacher ratio

Curriculum materials

11

Suggestive evidence that lower ratios
associated with higher student
achievement, though not always
consistent across models.

Professional development generally
associated with higher student
achievement though one study finds
no association.

N/A

Coherence of instructional program
associated with higher student
achievement.

Notes: Each citation ha a superscript identifying the specific research design: 1 = randomized control trial, 2 = regression discontinuity design, 3 = difference-in-differences design, 4
= observational; in the summary of findings, we denote designs 1 through 3 as causal and 4 as observational. * = studies that evaluate the effect of a package of districtwide
reforms, making it more difficult to isolate the impacts of specific intervention components. Cells are shaded to describe the overall pattern of relationships: green = positive
relationships, yellow = null or mixed relationships, and red = negative relationships.
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