DOES MONEY
MATTER IN EDUCATION?

Third Edition

P Nie e Tt

2 acx e =~ g - . —
( 1*"_-— g T A P TP B

January 2025

Bruce D. Baker
David Knight

S 55

ALBERT SHANKER INSTITUTE




AN 55

ALBERT SHANKER INSTITUTE

1998-2023

The Albert Shanker Institute, endowed by the American Federation of Teachers and named in honor of its late president,
is a nonprofit, nonpartisan organization dedicated to three themes—children’s education, unions as an advocate for
quality, and both civic education and freedom of association in the public life of democracies. Its mission is to generate
ideas, foster candid exchanges and promote constructive policy proposals related to these issues.

The institute commissions original analyses, organizes seminars, sponsors publications and subsidizes selected projects.
Its independent board of directors is composed of educators, business representatives, labor leaders, academics and pu-
blic policy analysts. This document does not necessarily represent the views of the members of its board of directors.



DOES MONEY MATTER IN
EDUCATION?

Third Edition

January 2025

Bruce D. Baker
David Knight

TTTTTTTTTTTTTTTTTTTTTT




ABOUT THE AUTHORS

Bruce D. Baker is Professor and chair of the Department of Teaching and Learning at the University of Miami.

David Knight is Associate Professor of Education Finance and Policy at the University of Washington.

ACKNOWLEDGMENTS

The authors wish to acknowledge the assistance of Jordan Beal, Matthew Di Carlo, Sean Lishansky, Mary Cathryn
Ricker, and Vicki Thomas.

Report design by Megan Gilmore

COPYRIGHT AND PERMISSIONS

The contents of this report are the sole property of the Albert Shanker Institute and the authors.

Copyright © 2025 Albert Shanker Institute



TABLE OF CONTENTS

INTRODUGCTION e 9
1.0 FRAMING THE DEBATE ... e 9
1.1 The Mechanisms by which Money Matters Are Relatively Straightforward ... 9
1.2 Understanding the Education Dollar ... e, 11
1.3 Factors That Shift the Distribution of Dollars to Schools ... 12
2.0 HOW CAN WE DETERMINE WHETHER/HOW MONEY MATTERS? .. ... 14
2.0 The ColemMan LeGACY ... 14
2.2 Research as Evidence in Political and Legal Context ... 17
2.3 Evolution of Data and Research Methods ... .. ... 18
3.0 DO INVESTMENTS IN SCHOOLING AFFECT CHILDREN'S OUTCOMES ... 20
B MEtA-ANGIYSES .o 20
3.2 Empirical Studies of Multiple States ... 21
3.3 State-SPecific STUAIES ... e 23
3.4 Interpreting Heterogeneity and Diminishing Returns? ... ... 26
4.0 WHAT SPECIFIC INVESTMENTS MATTER? e, .27
4.1 Does "How You Spend Money” Matter More Than How Much
Y OU SN A ? e 27
4.2 Investments with a Track Record .. 28
4.3 Are Alternative Delivery Systems More Efficient? ... 36
5.0 SORTING OUT COST/QUALITY RELATIONSHIPS e, 39
6.0 SUMMING UP THE EVIDENCE .. e, 41
APPENDIX: DECOMPOSING THE EDUCATION DOLLAR 42

NOTES 43






In this report, we provide a comprehensive review of the
research on the effect of K-12 school funding on student
outcomes. In other words, does money matter in education?

This is the third edition of this review, with the first two
editions having been published in 2012 and 2016. When
those previous reports were released, the nation’s schools
were still in the extended wake of the 2007-09 recession.
School districts in virtually all states had been hamme-
red by cuts, with the damage being particularly severe in
higher-poverty districts and those serving larger shares
of Black and Hispanic students. The impact of these cuts
persists even today.

This erosion of investment in public schooling was, to be
sure, a result of a catastrophic recession and the collap-
se of the housing market that accompanied it, but the
draconian cuts were also justified in part by common
arguments that more money wouldn’t improve schools
and student outcomes. Indeed, some went as far as to ar-
gue that the cuts would be beneficial, as they would force
districts to be more efficient and achieve more with less.
As we showed in our first two reports, such arguments
were, at best, baseless claims contradicted by the empiri-
cal evidence at the time.

Today, a full eight years since the second edition of this
report, the state of the “does money matter?” debate has
improved in some respects, but not in others. On the
positive side, a consistent flow of recent analyses, using
better data and more sophisticated methods, has confir-
med and elaborated on decades of prior research on the
importance of adequate and equitable funding in K-12
schools. To whatever extent the idea that “money doesn’t
matter” was ever credible, it is no longer.

On the other hand, this emerging consensus that money
does, in fact, matter is not yet reflected in many—perhaps
most—states’ K-12 school finance systems and policy-
making. There is also persistent confusion on many of
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the critical issues underlying the general “money mat-

ters” conclusion. Such confusion is understandable. The
research literature on the impact of school spending, both
before and after the publication of our last report, is large
and complex. It includes studies of whether additional
K-12 spending improves outcomes (and whether less
spending hurts outcomes), but it also includes dozens of
analyses of how this impact varies between locations and
student subgroups, as well as studies of the impact (and
cost effectiveness) of individual policies on which educa-
tion dollars are or might be spent.

In this report, we provide a fair survey of this school
finance research landscape, one that we hope will inform
and improve debates and policy. The body of this report
offers a great deal of nuanced discussion of studies that
may serve in this capacity, but our primary conclusions
are summarized below.

MONEY MATTERS, WHETHER IT'S GOING UP OR DOWN.
The overwhelming bulk of studies we review show that
infusions of additional money into schools lead to impro-
ved student academic achievement and outcomes later in
life, while a handful of studies also validate that funding
cuts, resulting from major events like the 2007-09 reces-
sion, lead to a decline in student outcomes.

MONEY MATTERS, WHETHER THAT MONEY IS DRIVEN
INTO ANNUAL OPERATING EXPENDITURES OR CAPITAL
INVESTMENTS.

The largest share of annual operating spending in public
schooling goes toward (a) the competitiveness of teacher
and other school staff wages; and (b) the quantities of
school staff that can be hired. In other words, it goes

to paying teachers more and/or hiring more teachers.
Both matter, and a high-quality public schooling system
requires a “both/and approach,” rather than an “either/
or approach.” Competitive wages are needed to main-
tain or improve the quality of the teacher workforce, as



such quality matters for student outcomes. Reduced class
sizes and staffing ratios (including tutoring) also lead to
better student outcomes in the short or long term. On the
capital investment side, spending on school facilities also
improves student outcomes, both directly (e.g., providing
healthy and safe spaces for student learning) and indirec-
tly (e.g., supporting teacher recruitment and retention by
offering high-quality, productive workspaces). For instan-
ce, improvements to heating, ventilation, and air con-
ditioning systems offer a relatively large return on student
achievement outcomes. Generally, investments in capital
have a four- to six-year lag between the commitment of
new funding and measurable positive effects on students.

MONEY MATTERS MORE-AND HAS A MORE PROFOUND
IMPACT-FOR CHILDREN EXPERIENCING POVERTY AND
IN SCHOOL DISTRICTS AND COMMUNITIES IN WHICH
STATES HAVE HISTORICALLY UNDERINVESTED.

Several studies discussed herein validate that spending
more on schools and communities that have previously
been deprived of resources yields greater returns on
investment than spending where prior investment has
been high and student need relatively lower; the difference
in return on investment may be as high as 20-fold. These
findings validate the importance of promoting funding
progressiveness in state school finance systems, with the
goal of equal educational opportunity for all.

MONEY MATTERS, REGARDLESS OF HOW CHANGES IN
FUNDING COME ABOUT.

Whereas school finance legislation and litigation receive
the most attention, the reality is that changes in the amo-
unt and distribution of school dollars can occur due to a
variety of reasons, including:

o legislatively initiated school finance reforms;

« legislative school finance reforms in response to
judicial pressure (e.g., litigation);

o large-scale economic changes (global/national
recessions);

« localized economic changes (changes to taxable
property wealth); and

« democratic processes (bond elections, local spen-
ding referenda, and budget votes).

Multiple causal studies discussed herein validate that,
whatever the cause of substantive changes in school
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funding, those substantive changes matter. They influ-
ence student outcomes. Many multistate studies broadly
characterize school finance reforms, often as a collection
of judicial pressures and legislative responses, on balance
finding that those reforms lead to positive outcomes for
children. Others focus on economic fluctuations, finding
that, when economic shifts lead to changes in school
funding, those changes also matter for student outcomes;
increases help and cuts hurt. Still others focus on local
referenda leading to investment in capital infrastructu-
re, or specific features of school funding formulas that
drive additional funding to individual school districts or
protect them from losses; once again, these changes affect
outcomes. Regardless of the cause, the research shows
that increased funding improves student outcomes and
that decreased funding harms student outcomes.

In short, the evidence reviewed in this report overwhel-
mingly suggests that additional investment improves
student outcomes, particularly for underserved students,
whereas funding reductions harm those outcomes. Altho-
ugh the school finance literature has generally supported
this conclusion for decades, an ongoing flow of studies
over the past 10 or so years offers particularly compelling
proof of the consistency and magnitude of the impact.
This growing body of evidence has helped to foster

an emerging consensus among education researchers,
advocates, and other stakeholders as to the importance
of adequate and equitable K-12 funding. There are, to be
sure, still important outstanding questions about issues
such as how much funding is enough and the most co-
st-effective ways to spend additional dollars. We address
at least some of these questions in this report. But the
“money doesn’t matter” argument has largely faded from
the landscape.

We acknowledge the basic reality that school funding

is and always will be a highly political arena. Even the
highest-quality empirical evidence must contend with
practical and political constraints, particularly when the
conclusions call for additional spending. That said, we
hope that the review of the evidence presented in this
report will serve to inform school funding debates and
policymaking going forward.
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INTRODUCTION

A publicly funded, open education system is a corner-
stone of a democratic society. To provide equal access to
high-quality instruction, school systems require basic
resources to support personnel and physical infrastructu-
re. Yet there exists no federally guaranteed fundamental
right to an education in the United States. The responsibi-
lity for providing equal access to high-quality instruction
falls largely to individual states.

The U.S. system of financing schools leaves much of the
responsibility to states and local school districts, which,
on average, collectively pay for about 90 percent of K-12
funding, with the federal government accounting for the
other 10 percent. Each state’s constitution speaks to either
the obligations of legislatures to provide public schooling
or the rights of children to have access to sufficiently
funded public schools.! These constitutional rights have
provided an avenue through which education advocates
can seek additional funding: the courts. Judicial delibera-
tions over those rights often boil down to what makes for

1.0 FRAMING THE DEBATE

Before delving more deeply into the empirical literatu-
re, we must first lay some groundwork for demystifying
the education dollar and where it goes. We start with an
overview of the basic mechanisms by which money mat-
ters in “brick-and-mortar” schooling contexts. Schooling
remains a human resource intensive industry, requiring
sufficient quantities of adequately qualified adults to get
the job done and adequate spaces in which to do so. There
is no great mystery as to where the money goes in public
schooling. As of yet, there have been no breakthrough in-
novations to replace the human resource intensive model
of schooling with something that achieves the same or
better outcomes at substantially lower spending.

We follow up with a detailed breakdown of where the
education dollar goes. Finally, we discuss the forces that
lead to changes in the amounts or distribution of dollars
to schools, which are sometimes due to intentional cho-
ices and the preferences of policymakers, sometimes due
to judicial pressure, and other times influenced by econo-
mic conditions such as recessions and periods of growth.
When the flow of money changes, we can best observe
whether and how those changes mattered.

an educated citizenry and what constitutes an adequate
or aspirational outcome for each child.” The central un-
derlying question in such deliberations is often whether
money matters in providing children equal opportunity
to achieve those outcomes. This question is routinely
debated by local boards of education, state legislatures,
and to a lesser extent the U.S. Congress, but also in the
context of state courts.

These venues are not optimal for sorting through the
complex body of empirical evidence on the impact of
school funding adequacy and equity. In addition, school
funding—the process for generating tax revenues and
allocating those funds to schools—is inherently politi-
cal, and to some extent it always will be. That said, in
this report, we lay out this evidence in a manner that we
hope will be accessible to advocates, journalists, and the
taxpaying public.

1.1 THE MECHANISMS BY WHICH
MONEY MATTERS ARE RELATIVELY
STRAIGHTFORWARD

As shown in Figure 1, there are two main “paths” that
education dollars may travel. The first (top of the figure,
indicated in green) includes those dollars spent on the
annual operations of schools. The bulk of this spending,
which constitutes about 85 percent of total spending, goes
to the salaries and wages of all school personnel, from
teachers and administrators to office, custodial, food
service, and transportation staff. But it also includes the
dollars spent on keeping the lights on, making classrooms
warm or cool enough to foster student learning, fueling
up the buses to get students to and from school buildings,
and buying materials, supplies, equipment, insurance,
and more (Materials, Supplies, and Equipment (and
other), or “MS&E & Other” in Figure 1).

The bottom path (Capital Investment, indicated in

black) involves spending on capital infrastructure for
schooling—creating adequate, safe, and healthy spaces
for student learning. This includes construction of new
school facilities as well as improvements to existing
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facilities. As we discuss in later sections of this report,
these two paths—current operations and capital invest-
ment—have interactive effects on school quality. On the
one hand, well-lit, safe, temperature-regulated spaces can
enable student health and learning. Yet these conditions
also represent good working conditions for employees,
and may, for example, help in the recruitment and reten-
tion of qualified teachers. They create the spaces in which
smaller classes can be provided (one cannot adopt a po-
licy of class-size reduction without available classrooms).
Investment in upgraded insulation and heating, cooling,
and mechanical systems can reduce the amount of money
spent to operate those systems during the year. Spending
on the bottom path can free up money for the top path.
As we unpack the research literature on how investments
influence student outcomes, it is also important to under-
stand the different time frames between investment of the
school dollar and the effects of such spending, and how
this presents challenges for researchers trying to study

I FIGURE1

How School Funding Matters

the impact of K-12 funding. The mechanisms by which
K-12 funding is spent are generally straightforward, but
studying the impact of those investments is often compli-
cated. Schooling is a long-term process with cumulative
effects. Such effects can be measured in the short term
(e.g., testing outcomes after reforms are implemented)

or over a longer period of time (e.g., college attendance,
earnings upon entering the workforce).

If we think about a specific investment of school dollars
as a treatment of sorts, the impact of that treatment will
vary by the duration of exposure. If, for instance, we’re
looking at investments through the top path—say, hiring
additional teachers to reduce class sizes—the students

in lower grades will receive more of this treatment (i.e.,
additional years) than will their peers in higher grades,
presumably generating greater improvement in short- and
long-term outcomes.
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Furthermore, treatments vary in how quickly they can
be expected to improve outcomes. All else being equal,
class-size reduction or intensive tutoring will likely have
a more immediate impact than, say, attempts to improve
the quality of the teaching workforce by increasing sala-
ries. The latter approach (salary raises) requires gradually
replacing one generation of teachers with a higher-qu-
ality pool of entrants to the profession. Knowing that
exposure happened, for whom, starting when, and for
how long is important for evaluating the effects of any
particular intervention.

Identifying the time frame of exposure to the benefits of
investment in capital (the bottom path) can be still more
complicated. On the surface, it seems quite simple: The
treatment begins when children start attending the new
or renovated facility and persists as long as they do. But
the hard part from a researcher’s perspective is identify-
ing the average time lag between passing a new local levy
to raise the revenue to spend on capital and the opening
of the new building, or the lag between reported spending
on construction and children’s exposure to the benefits of
that investment. As will be discussed later in this report,
more recent studies of the effects of investment in capital
have better accounted for and identified the average time
frames from investment to exposure to outcomes.

1.2 UNDERSTANDING THE EDUCATION
DOLLAR

In education research and policy, K-12 resources are
typically expressed in terms of per-pupil spending.
Researchers often examine how much a specific change
in per-pupil spending affects student outcomes, or how
much more per-pupil spending is needed to achieve a
specific outcome goal.

Calculating per-pupil spending may sound easy enough,
but, done correctly, it is often more complicated than it
seems. Done incorrectly, it can misinform or lead to false
conclusions. There are two components: (1) total school
spending (the numerator); and (2) the number of pupils
served by programs supported with that spending (the
denominator). Available data aren’t always sufficient for
precisely or comprehensively matching the numerator
and denominator, or for clearly aligning the treatment
with the treated, including the timing issues discussed
above. Attempting to precisely attach 100 percent of

the dollar spent to the child served can itself be a fool’s
errand. Some noise and imprecision must be tolera-
ted when evaluating complex publicly financed social
systems. Such imprecision can be problematic, leading
to bias when the imprecision affects some districts and
children more than others.

For example, many public school districts provide servi-
ces to their communities after school hours, including
adult education after hours, leasing facilities to outside
organizations for various activities or including stu-
dents who attend virtual schools to participate in district
athletic programs. These services are often important to
the communities, but they do require spending money
on something other than educating the children atten-
ding during school hours. If that spending remains in the
numerator but is divided by school-year enrolled children
in the denominator, spending per student is overstated.
The same issue applies to spending on summer school
programs, camps, or activities, which will be reported as
an expenditure but not necessarily reflected in additio-
nal classroom time and students enrolled. This problem,
moreover, arises even when these services are paid for
with fees charged to participants. The money shows up

as revenues and expenditures for and by the district, but
does not serve school-day, school-year enrolled students.
Similarly, if districts pay to send children to other schools
or districts or to outside service providers, one must

be able to precisely adjust both the numerator and the
denominator to reflect this, or at least accept that such
imprecision exists and have some understanding of how
this might affect (bias) the measurement of per-pupil
spending (treatment) across schools and districts and over
time. This becomes even more complicated when districts
pay for services, like special education or transportation,
for children attending other, non-district schools (e.g.,
charter schools).?

Data on school district revenues, expenditures, and
enrollments used in research typically come from one of
two sources: (1) state data and financial reporting sys-
tems; or (2) the federal data collections of the U.S. Census
Bureau and U.S. Department of Education (the Census
Bureau’s Annual Survey of School System Finances* and
the National Center for Education Statistics’ Common
Core of Data®). Federal data sources on school finance are
collected from states and harmonized to a reasonable de-
gree, allowing for analyses of multiple states at the same



time. Despite the best efforts of federal agencies to ensure
comparability, however, inconsistencies in revenue and
spending data do exist from state to state. Individual state
data systems, on average, do a better job tracking revenue
and spending across districts within their borders in a
manner that allows more precise matching of numerator
and denominator (i.e., spending and number of pupils).
But these state-collected data may not be suitable for
analyses that include other states as well.

Either state-specific or federal data can be used to illu-
strate where the school dollar goes, and how much can
reasonably be attributed to the current year and the po-
tential impact on short-term outcomes of students. Using
data from the Fiscal Survey of Local Governments, Public
School Finance (F-33) survey:

« On average, about 85 percent of total spending
goes toward current annual operations, but current
annual operating spending still includes spending
on non-instructional programs and activities (for
others) and payments or transfers to other agen-
cies.t

« About 5 to 6 percent of total spending is transfer-
red to other institutions. In higher-poverty school
districts, it’s about 7.5 percent.’

« About 0.8 to 0.9 percent of total spending is on
non-elementary and non-secondary programs (tho-
se that don’t serve the current student population);
it is slightly higher (roughly 1 percent) in high-po-
verty districts.®

« Capital spending constitutes about 10 to 12 percent
of total spending in lower-poverty school districts
but less than 8 percent in high-poverty districts.’

These figures help clarify a few key points. The middle
two bullet points present the greatest likelihood of pro-
blems in determining who is served by these expendi-
tures and whether they can or should be systematically
removed from per-pupil spending calculations. We have
also found that transfers to other institutions are also
not consistently or thoroughly reported. These repor-
ting problems are more problematic when they affect
different schools differently—for example, overstating
spending or spending changes in higher- versus lower-
-poverty school districts. See the appendix of this report
for the complete breakdown.
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These federal data are used in many of the multistate
studies of the effects on student outcomes of increasing
school spending. Money that is not spent in current-year
teacher wages and benefits and instructional materials
and supplies serves an important public purpose, but in a
framework of linking the school dollar to student outco-
mes, that spending may be measured as “inefficient”—i.e.,
it may seem like it is not improving student outcomes.
The reality, in contrast, is that these expenditures go to
services (treatments) that may in fact be quite necessary
or at least desired by the community, but they do not lead
to changes in students’ measured outcomes.

This imprecision in measurement of the treatment can
create some fuzziness in the spending-to-outcomes rela-
tionship and introduce some bias across settings and over
time where imprecision varies across settings and over
time. These effects might reveal themselves as differen-
ces in the effects of an additional school dollar across
settings or over time, and those differences may be more
substantial across states where data linking students and
spending are less precise than within states, because of
systematic differences in how states report some spending
and transfers to the federal data collection.”

1.3 FACTORS THAT SHIFT THE
DISTRIBUTION OF DOLLARS TO
SCHOOLS

One can evaluate whether money matters in two different
dimensions: (1) across institutions (schools or districts)
or states that spend different amounts and have different
outcomes; and/or (2) over time within institutions or sta-
tes when spending levels change, upward or downward.
The latter is preferable from both an analytical standpoint
and the standpoint of informing policy. Legislatures and
courts are interested in whether increasing spending is
likely to increase students’ outcomes and provide more
equal opportunity to achieve the desired outcome goals.
This requires that researchers have good data tracking
changes in spending and outcomes and other conditions
that may affect those outcomes over a period of time
during which real, measurable changes in spending have
occurred, and which is long enough for effects on student
outcomes to show up. Many of the annual collections of
school district-level data in digital formats were initiated
by states in the 1990s, with federal collections beco-

ming more complete during that same time period. As
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a result, only a few decades of complete annual, easily
accessible fiscal data exist, and somewhat less for measu-
red student outcomes.

Substantive changes in school funding, and changes that
affect students in some settings more than others, occur
for a variety of reasons. Below is a short list of particularly
common and/or important factors:

o Contextual Shifts & Drift

o Economic conditions (up or down) and econo-
mic capacity of states and local communities."

o Political ideological conditions and demo-
graphic shifts."

« Policy Choices & Changes

o Legislative reforms of school funding formulas
and specific features of those formulas."

* Legislative (and executive) choices to fund
those formulas (or not to do so).

o Litigation challenging constitutional depriva-
tion and judicial rulings (pressuring legislative
reforms).**

As we’ll discuss, many scholars focus specifically on how
state high court rulings (HCRs) and/or school finance
reforms (SFRs) affect school funding and student out-
comes. But it is equally important to understand how

the broader economy affects state and local capacity to
fund public goods and services. Researchers like to study
“shocks”—instant, large changes that occur at an iden-
tifiable point in time. The so-called Great Recession of
2007-09, which continues to affect school budgets even
today, was a particularly severe shock, and it provided an
important opportunity to evaluate (1) the extent to which
school spending was affected by the recession;" (2) the
differential extent of recessionary cuts across states;' (3)
the differential extent of recessionary cuts across districts
by types of students served;'” and (4) the effects of those
cuts on students’ outcomes.'®

Most changes due to economic conditions, in contrast,
follow more subtle ebbs and flows. Similarly, across seve-
ral election cycles, the political ideology of state legisla-
tures, courts, or Congress can shift, leading to long-run
changes in education spending."”

As such, much of the research focuses on changes in
spending that result either from major overhauls or from

specific features of state school funding systems that de-
termine the funding available to schools. Researchers pre-
fer opportunities to evaluate precise events and policies
that affect school funding at specific moments in time.

Not all such events are as precise as we’d like to imagine.*

Among the less precise or time-specific events are the
aforementioned broad categories of HCRs and SFRs. Re-
garding the former (HCRs), state supreme court rulings
on the constitutionality of existing state funding formula
statutes would seem to be precisely timed and discrete
events, but they are not. Such rulings typically occur as
parts of sequences of separate rulings over time, and any
one ruling may address only some specific claims (e.g.,
separating equity and adequacy concerns) or address only
questions pertaining to specific provisions of states’ sta-
tutes. Some HCRs overturn formula features intended to
improve equity but are still counted as a “win” by plaintif-
fs to overturn existing policy. HCRs may also involve pe-
riods of continued court oversight across multiple years.
HCRs are not simply court orders to increase funding

to adequate levels or provide more funding to specific
districts. The rulings don’t always lead to school finan-
ce reforms (SFRs), or to real changes to school funding
formulas (legislation) resulting in increases to funding.*
Whether HCRs lead to more equitably targeted funding
depends on political, economic, and demographic con-
texts as well.*

On average, however, high court rulings that lead to
school finance reforms do lead to increased spending
on schools, at least for some children.?® Further, some
school finance reforms occur as legislative initiative,
without judicial pressure, or even with less formal or
direct judicial pressure.**

It can be easier to identify and characterize precisely
specific rulings, funding formula reforms, policy chan-
ges, and other events within a single state, rather than
coming up with a common classification scheme that fits
across all states. Research within states over time, or on
select states where similar data and policies exist, tends
to focus on what we might call State Formula Disconti-
nuities or Local Referenda Discontinuities. State school
funding formulas may be changed or tweaked in very
specific ways that affect some districts differently than
others, even when those districts are otherwise quite
similar. For example, creating or changing criteria (e.g.,



minimum enrollment) that determine whether small
district supplements are granted can exclude some
districts from the supplements while including other
districts of very similar size.

These features of state school finance systems allow
researchers to study the effects of funding and funding
changes on either side of these rather arbitrary lines of
distinction—almost like randomization of treatments and
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controls. Similarly, states create rules governing how and
whether local communities can, by referendum, adopt
local tax increases (or raise taxes above a certain cap) to
support capital investment or increase annual operating
spending (Local Referenda Discontinuities). Some com-
munities may narrowly pass such referenda, while others
may not, creating opportunities to study the influence of
these changes on students’ outcomes.

2.0 HOW CAN WE DETERMINE WHETHER/HOW MONEY

MATTERS?

Methods and data for evaluating whether and how school
funding affects students” outcomes have evolved over
time, but the highly contentious political and judicial
contexts in which these issues are debated have not. In-
sofar as these contextual factors bear heavily on the role
of empirical evidence in school finance policy, it is worth
briefly discussing over a half century’s debate on the
“does money matter?” question, starting with the influen-
tial “Coleman Report” produced by sociologist James Co-
leman and his colleagues in the 1960s. Next, we address
the subsequent analyses, re-analyses, and meta-analyses
that continued to fuel debates through the mid-1990s,
and how lawsuits in state courts over school funding
equity and adequacy escalated from the 1970s to 1990s.

Finally, in this section, we address how rapidly growing
national and state data sources available in electronic for-
mats, coupled with increased computing power and new
statistical methods for causal modeling, created opportu-
nities for researchers to produce a flurry of recent, rigoro-
us empirical analyses of whether, how, in what ways, and
to what extent changes to school funding affect school
quality and student outcomes.

2.1 THE COLEMAN LEGACY

The saga over whether money matters in American public
education can be traced back to the broader question

of whether schools matter. That is, whether schools and
school quality have any influence on student achievement,
educational attainment, and future earnings. The first
national, large-scale quantitative analysis to explore this
question was sociologist James Coleman’s widely cited
“Equality of Educational Opportunity” report, authori-

zed as part of the Civil Rights Act of 1964.% The oft-cited
conclusion of that report is:

“It is known that socioeconomic factors bear a strong re-
lation to academic achievement. When these factors are
statistically controlled, however, it appears that differen-
ces between schools account for only a small fraction of

differences in pupil achievement” (pp. 21-22).%°

While the conclusion infers a relatively small role for
schools in influencing student achievement, the policy
implications of this finding can be interpreted in two
vastly different ways:

o Interpretation 1: Family backgrounds matter a
lot for student outcomes, therefore schools don’t
matter and further investment in schools is a waste
of resources.

o Interpretation 2: Family backgrounds matter a
lot for children’s outcomes, therefore we must
figure out how to leverage and target resources
for schooling and other social services to mitigate
disparities in outcomes.

The second of these interpretations is more closely ali-
gned with the spirit of the legislation that authorized the
report—i.e., that there are strong social, racial, and econo-
mic differences in children’s outcomes that require a si-
gnificant, sustained policy response to mitigate racial and
economic inequality. Some scholars viewed the Coleman
findings in this light and set out to estimate empirical
models to determine the funding that might be needed to
help mitigate disparities created by differences in
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children’s family backgrounds. Garms and Smith offered
the following policy objective in 1970:

“Equality of educational opportunity exists when the
average achievement of groups of students is roughly
equal. This definition recognizes a duty of the public
schools, as servants of society, to attempt to overcome
environmental deficiencies that are not the fault of the
individual students.” (p. 305).”

Garms and Smith asserted that the Coleman Report
revealed the need to leverage school resources to provide
for more equal educational opportunity (measured by
equality of outcomes)—i.e., that family backgrounds and
access to schooling resources were conflated, that schools
matter, and that money (shifting the terrain to target
funding according to needs, rather than inversely with re-
spect to needs) could make the difference. Unfortunately,
this work and argument was well ahead of its time, with
such definitions and policy objectives not taking hold
until decades later (with minimal recognition for Garms
and Smith).?

By contrast, the first policy interpretation—that schools
don’t matter much, and investing more resources into
them is folly—became the dominant interpretation of Co-
leman’s report. In 1986, 20 years after the report, econo-
mist Eric Hanushek published an article that would beco-
me one of the most widely cited, yet now widely refuted,
sources for the claim that money simply doesn’t matter
when it comes to improving school quality and student
outcomes.” In that article (p. 1150), Hanushek notes the
statistical shortcomings of the Coleman analyses, sugge-
sting that the major contribution of the report was to set
the stage for more rigorous analyses to follow, including
offering the production function framework for evalu-
ating the effectiveness of schooling resources. That is,
estimating a statistical model to evaluate how schooling
inputs (funding, teachers, class sizes, etc.), controlling for
non-schooling inputs (student characteristics, schooling
context), influence student outcomes. The approach was
typically done at the time using data on students, school
districts, states, or countries, with one or a few years

of data, and regression modeling of the cross-sectional
variation in spending, schooling resources, and outcomes,
given student characteristics.

Hanushek provided a summary of a collection of post-
-Coleman studies, using data from a variety of contexts,
small and large, in the United States and elsewhere.
Hanushek’s summary was not really a meta-analysis by
modern standards, but rather a tally, or simple “vote co-
unt” of the findings of those studies, without filtering or
screening of the studies based on data or methodological
quality standards, and without any attempt to statistically
equate findings across studies. Some of the studies found
a positive relationship between spending and student out-
comes, while others found no relationship or a negative
one. Hanushek came to the following conclusion, which
was italicized for emphasis in the original publication:

“There appears to be no strong or systematic relation-
ship between school expenditures and student perfor-
mance” (p. 1162).%°

The most direct rebuttal to this characterization of the
findings of existing research (at the time) came in a

series of re-analyses by University of Chicago scholars
Rob Greenwald, Larry Hedges, and Richard Laine, who
gathered the studies originally cited by Hanushek in 1986
and conducted meta-analyses of those that met certain
quality parameters. They included studies that (a) had
appeared in a refereed journal or book; (b) used U.S.
data; (c) had outcome measures that were some form of
academic achievement; (d) used data at the district or less
aggregate level; (e) employed a model that controlled for
socioeconomic characteristics, fit with longitudinal data;
and (f) included data that were independent of other data
included in the universe of studies considered by Ha-
nushek. Notably, these “quality control measures” pruned
a significant share of studies® used by Hanushek.

Specifically pertaining to aggregate per-pupil spending
measures, Greenwald, Hedges, and Laine (1996) found
that, among statistically significant findings, the vast ma-
jority of study findings were positive (11:1), and that most
of the analyses that did not find a statistically discernible
relationship between spending and outcomes still found a
positive association (p. 368). They concluded:

“Global resource variables such as PPE [per-pupil
expenditures] show strong and consistent relations with
achievement. In addition, resource variables that



attempt to describe the quality of teachers (teacher
ability, teacher education, and teacher experience) show
verystrong relations with student achievement” (p. 384).

Digging deeper and exploring the relationship between a
Variety of resource and student outcome measures, Green-
wald, Hedges, and Laine also came to the conclusion that
“a broad range of resources were positively related to stu-
dent outcomes, with ‘effect sizes’ large enough to suggest
that moderate increases in spending may be associated
with significant increases in achievement” (p. 361).>* This
finding stands in sharp contrast to Hanushek’s statement
of uncertainty.

Other researchers, including Wenglinsky (1996), went on
to explore with greater precision the measures of financial
inputs to schooling that are most strongly associated with
variations in student outcomes. Largely confirming the
meta-analyses of Greenwald, Hedges, and Laine, Wen-
glinsky’s analysis found that “per-pupil expenditures for
instruction and the administration of school districts are
associated with achievement because both result in redu-
ced class size, which raises achievement” (p. 221).*

Additionally, scholars have come to new conclusions using
the original Coleman data and more up-to-date statistical
techniques, finding that even Coleman’s data indicate that
schooling quality has significant effects on student outco-
mes. In one recent example, Konstantopoulos and Borman
(2011) conclude:

“Our results also indicated that schools play meanin-
gful roles in distributing equality or inequality of
educational outcomes to females, minorities, and
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the disadvantaged.
In a related analysis, Borman and Dowling (2010) report:

“Even after statistically taking into account students’
family background, a large proportion of the variation
among true school means is related to differences expla-
ined by school characteristics.”™

In short, while family background certainly matters most,
schools matter as well. Furthermore, there exist substan-
tive differences in school quality that explain a substantial
portion of the variation in student outcomes.
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Studies from the late 1990s evaluated the relationship
between financial resources and student outcomes, ma-
king incremental improvements to production function
analyses by (a) adjusting the value of the education dollar
for regional cost variation;* (b) testing alternative “func-
tional forms” of the relationship between financial inputs
and student outcomes; and (c) applying other statistical
corrections for the measurement of inputs.’” These studies
have invariably found a positive, statistically significant
(though at times small) relationship between student
achievement gains and financial inputs.

These studies also, however, raised new, important issues
about the complexities of attempting to identify a direct
link between money and student outcomes. These dif-
ficulties include equating the value of the dollar across
widely varied geographic and economic contexts, as well
as accurately separating the role of expenditures from
that of students’ family backgrounds, which also play
some role in determining local funding (e.g., via proper-
ty taxation). Most of the studies included in Hanushek’s
review suffered from serious data and methodological
limitations, which have since been addressed in more
recent work (discussed below).*

Interest in direct dollar-to-outcomes analysis also stalled
due to the imprecision of data on the financial resources
available to school sites and students. Most existing fi-
nancial data continue to be reported at the school district
level, but resources may vary widely across schools within
these districts. As a result, questions about whether mo-
ney matters are often restricted to linking district-level
funding with student-level outcomes, which ignores the
manner in which district funds are distributed among
schools. School-site spending data are increasingly
available but have not generally been the subject of new
production function studies. That is, few studies have

as yet evaluated the relationship between school-level
spending and student-level outcomes. Instead, researchers
have increasingly focused on “within school” factors that
are thought to influence student outcomes, including
schooling resources such as class sizes and teacher cha-
racteristics, that are often more easily linked in datasets
to schools and classrooms.*

To summarize this discussion on the evolution of the
debate about whether resources matter, it is important to
recognize that Hanushek’s original conclusion from 1986
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was merely a statement of “uncertainty” about whether

a consistent relationship exists between spending and
student outcomes—one that is big enough to be impor-
tant. His conclusion was not that such a relationship does
not exist. Nor was it a statement that schools with fewer
resources are better, or that reducing funding can be an
effective way to improve schools.

By the early 2000s, the cloud of uncertainty conjured by
Hanushek in 1986 had largely lifted in the aftermath of
the various, more rigorous studies that followed, with
finance scholars using detailed datasets to examine more
finely grained relationships between money and student
outcomes. As we’ll discuss below, the uncertainty has
been replaced with an empirically grounded confidence
that funding does matter.

2.2 RESEARCH AS EVIDENCE IN
POLITICAL AND LEGAL CONTEXT

Note, again, that Hanushek’s main conclusion from his
1986 article was simply that there existed no systematic
relationship between school spending and student outco-
mes. That is, some studies were positive, others negative,
and others inconclusive. The point was merely to cast
doubt on whether new or additional investment in public
schooling by state legislatures would have any positive
effect, supporting legislative or judicial inaction. The 2012
book Merchants of Doubt, by Naomi Oreskes and Erik
Conway, explains how this is a particularly effective stra-
tegy in the context of legislative or judicial debate.*® John
Perry (2010) in a review of Merchants of Doubt noted:

“Doubt is effective because belief in a hazard demands
action to avert it. Action brings costs and usually

loss of present benefits in exchange for speculative,
uncertain and distant future gains, while inaction
maintains present comforts perhaps at the expense of
speculative, uncertain, and distant future hazards. A
few grains of doubt easily tip the balance in favor of
inaction” (p. 1541)."

Debating empirical evidence from environmental, medi-
cal, or social science in political and judicial context:

« gives the misguided perception that evidence is
balanced on both sides, or balanced by the political
balance of state legislatures (in an almost anything
goes environment); and

« leads to a body of alternative facts and misrepresen-
tations often given equal or greater credibility than
more rigorous analyses.

Legislative and judicial deliberations necessarily cater
equally to both sides in any debate wherein the final conc-
lusions are drawn by lay people who often hold political
interests. They are necessary governing processes for which
there are no obvious replacements, but not the most useful
for evaluating the balance of rigorous empirical evidence.**

A related problem with seeking empirical truth in political
or judicial context is that those contexts permit the submis-
sion of evidence that doesn’t meet any particular standards
of rigor to be explained by presumptive experts and inter-
preted by lay people. In judicial contexts, expert witnesses
are subjected to relatively low standards for vetting exper-
tise,” but once accepted as an expert, (almost) anything
goes. In legislative testimony, no qualifications are applied.

As the earlier version of this report explains, a series of
common strategies lacking in both empirical and intellec-
tual rigor has been used to sow doubt over the effectiveness
of schooling resources for improving student outcomes,
including:

a) scatterplots of school spending (on the horizontal
axis) and student test scores (on the vertical axis),
without consideration of intervening factors (clo-
uds of doubt);

b) anecdotes about states or cities that purportedly
dramatically increased spending but did not see
returns in student outcomes;** 4> 46 47

c) the assertion that the United States spends more
than any other nation on public schooling but has
much worse outcomes on international assess-
ments;*® and, most notably,

d) graphs showing large increases in spending on
schools in the United States over time, alongside
flat test scores over the same period, distorting
axes to show large increases in the former, and
none in the latter.

We dissect these methods in an earlier version of this
report, and in a 2018 book,* and feel no need to revi-

sit them in detail here. Our interest here is in moving
forward to summarize the current state of more rigorous
empirical research.



But it remains important to remember how context con-
tinues to shape this debate. Even the most cynical read
of regression-based, cross-sectional production function
studies in the 1970s and 1980s was that they found no
systematic relationship between spending and outcomes
(even though, again, the better studies actually did find
such a relationship). No study has ever found that spen-
ding more harms children, or specifically that spending
more on schools as a function of judicial orders harms
children. Yet, the title of a 2006 book— Courting Failure:
How School Finance Lawsuits Exploit Judges’ Good Inten-
tions and Harm Our Children®*—edited by Eric Hanushek
asserts as much, without ever backing up that assertion
with empirical evidence.

More recently, in the face of mounting, irrefutable evi-
dence of the positive effects of school funding increases
on student outcomes, Hanushek tripled down and retur-
ned to the well of uncertainty, asserting that while many
recent studies do find positive effects of increased spen-
ding on student outcomes, those affects vary widely and
some are very small. As a result, he contends, we should
primarily concern ourselves more with how money is
spent rather than how much.”" Others have piled on with
similar arguments to be addressed in greater detail as
we explore the recent empirical evidence in Section 3.0.%

2.3 EVOLUTION OF DATA AND
RESEARCH METHODS

Over the past three decades in particular, we have expe-
rienced rapid growth in computing power and digital
information. While broadly true across all aspects of life,
this is particularly true of data on school spending, stu-
dent outcomes, and economic conditions, with finer gra-
nularity and more consistent collection and access over
time. Figure 2 illustrates major events and time periods
in the financing of public schooling on the top portion
of the timeline and research on whether and how money
matters for student outcomes on the bottom portion.

To simplify these time periods, in the years following
Coleman, the 1970s and 1980s in particular, legal chal-
lenges to state school finance systems, and reforms that
followed, focused primarily on reducing the connection
between local taxable property wealth and school spen-
ding.” That is, they focused on using state aid to equalize
for differences between districts in their taxable wealth
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and, thus, their ability to raise local revenue. In the late
1980s, interest—and legal strategy—shifted focus toward
establishing an “adequate” floor of funding,* but there
was also increased acknowledgement and acceptance that
costs may vary from one child to the next (or one context
to the next).” Pressure for reforms during the late 1980s
to early 1990s also came about as a brief recession (small
“r’*), coupled with a decade of property tax revolts, led to
a decline in school spending and re-emerging inequalities
in many states. School finance reforms and litigation from
the 1990s through about 2008 led to the most significant
increases in the progressiveness (funding targeted to
higher poverty settings) of school funding and overall
levels of funding. Then the Great Recession hit, leading to
a reversal of those trends, one from which many school
districts have yet to recover.

Meanwhile, state annual data collections of school finan-
ce, demographic, student achievement, and graduation
rates were increasingly digitized and made either publicly
downloadable or available by request. Throughout this
same period, the federal government, through the U.S.
Census Bureau in collaboration with the National Center
for Education Statistics of the U.S. Department of Educa-
tion, stepped up its annual collections of digitized school
district-level fiscal data, harmonized to the extent possible
to a common chart of accounts. The common charting is
important, for example, in determining how pension and
retirement funds are allocated to instructional staff, or for
deciphering which funds are dedicated to capital invest-
ment versus annual operations, as well as which funds
are used to support students in non-district schools. As
noted previously, there remain irregularities across states,
but having these data, however imperfect, is an impor-
tant advancement. Other U.S. Census data collections,
including annual collections of more dense samples of
the American Community Survey, became more widely
available from the 2000s forward.>

In terms of empirical research production, in the period
from Hanushek’s 1986 meta-analysis through the 1990s,
most new studies continued to apply correlational and
regression-based production function modeling to a
limited supply of available, largely cross-sectional data.
Meanwhile, the battle of meta-analyses and vote tallies of
those studies continued.
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N FIGURE 2

Developments in Data, Modeling, and Money Matters Research
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Concurrent with the data explosion from the 1990s
forward, the early 2000s was a period of rapid advance-
ment in statistical methods referred to as “causal mode-
ling.””” That is, statistical methods that provide oppor-
tunity to estimate a causal effect of a specific treatment
or event on a measured outcome, compared against

some counterfactual, or an otherwise similar condition
under which that event or treatment did not occur. Such
methods are particularly useful for studying the effects of
state school finance reforms or specific policies on student
outcomes across settings within states and across states
over time.

While these studies begin appearing in the empirical
literature in economics in the early 2000s, significant
escalation occurred after 2015, as indicated in our time-

line above.*® Hence the need for this update of our prior
report, which was produced in 2016, just as this new
literature began to emerge. In the next section, we dive
into the details of that new literature, which includes both
multistate and single-state studies, applying a variety of
causal modeling approaches to various data sources, and
at different system levels.

While multistate or “national” analyses often garner
the most attention, state-specific studies provide some
considerable advantages, most notably in relation to the
consistency and comparability of data and measures
across settings within state boundaries and over time.
State-specific studies may also more precisely identify
treatments, events, and funding formula features that
affect spending.”
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3.0 DO INVESTMENTS IN SCHOOLING AFFECT CHILDREN'S

OUTCOMES

In this section, we synthesize the research linking educa-
tional spending on children’s outcomes. To aid the reader
in making sense of the literature, we organize our synthe-
sis according to three types of research designs. The first
set of studies are meta-analyses that estimate the impacts
of educational spending based on evidence drawn from a
set of high-quality existing studies. Meta-analysis, done
properly, represents a powerful research tool for gauging
the level of consensus in the field on a particular research
topic. The second section describes studies designed as
multistate or national analyses of the impact of funding
on outcomes. These empirical studies examine educa-
tional investments across many states, often over an
extended time period, providing a wider population of
causal inference. However, state-specific idiosyncrasies
with both state aid programs and the finance variables in
state datasets present challenges to the internal validity
of these studies. Finally, in a third subsection, we focus
on state-specific studies that leverage discontinuities in
state funding formulas such as those described earlier. We
argue these third type of studies—state-specific studies
leveraging state finance datasets—have the strongest
internal validity because they address many of the limita-
tions in national cross-state studies.

3.1 META-ANALYSES

Meta-analysis is a technique in which the results of mul-
tiple studies are analyzed in order to synthesize the evi-
dence on a particular intervention or phenomenon. The
most comprehensive peer-reviewed synthesis of evidence
linking increased school spending to improved student
outcomes is Jackson and Mackevicius (2024), a meta-a-
nalysis published in American Economic Journal: Applied
Economics.® The authors use rigorous meta-analytic me-
thods, estimating weighted-mean effect estimates based
on the precision of estimated effects from each individual
study. To determine which studies to include, the authors
use strict criteria. The sample of studies is limited to those
that adopt a quasi-experimental method that leverages
an exogenous shock in spending, and that clearly de-
monstrate meaningful policy-induced variation in school
spending. Many other studies, in contrast, are correlatio-
nal and/or examine a policy change but do not confirm

the policy actually led to significant differences in school
spending (with such differences necessary to confirm

or deny their impact). From the hundreds of potential
studies, the authors identify 31 that meet these stringent
criteria. While the inclusion criteria do not include a time
frame, most studies were published after 2015, after the so
called “credibility revolution” that initially emerged in the
early 2000s.

By combining a large number of effect estimates across
many different studies, Jackson and Mackevicius (2024)
can estimate more than just the overall impact of additio-
nal spending. Their meta-analysis facilitates estimation
of (a) the average impact of both capital and operational
spending; (b) the amount of variation or heterogeneity in
effect estimates; and (c) the extent to which effects differ
for different student subgroups (e.g., students from low-
-income households). They can also consider, from their
set of studies, whether there are diminishing returns to
educational investments and whether findings are syste-
matically related to the study design or scope. Following
contemporary meta-analysis techniques, overall average
effect estimates are weighted by the precision of each
individual estimate. The authors find that, on average, a
policy increasing spending by $1,000 per-pupil for four
years improves test scores by 0.032 standard deviations,
which, for perspective, roughly translates to an increase
in lifetime earnings of $4,550, according to estimates
from Dewey et al. (2024).° The authors find the same
funding increase of $1,000 per student over four years wo-
uld also increase college-going by 2.8 percentage points.

Another key contribution of this analysis is that it shows
how often these effects are likely to occur and how much
the estimates vary across contexts. Jackson and Macke-
vicius estimate that the same investment will produce
positive, statistically significant impacts on test scores
over 90 percent of the time. The authors show that after
harmonizing estimates across studies—setting to a com-
mon standard of the effects of an additional $1,000 per-
-pupil increase—estimated effects vary by 0.021 standard
deviations, which is far less, by about one-fifth, than the
variation in impacts from raw estimates. The authors also
find that effects of capital spending are roughly similar to
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those of operational spending when amortized over the
life of a typical capital project. In other words, the effects
of money vary across contexts and how it’s spent, but not
by as much as previously thought. Finally, the authors
show that estimated effects are consistently larger for stu-
dents who are low-income versus those who are not.

Some of the details of this meta-analysis are further
explored in a separate paper by Jackson and Persico
(2023).%2 They explain the benefit of harmonizing effect
estimates across studies to determine the true variability
in effect estimates across studies. In an article response,
McGee (2023) argues that policymakers making invest-
ments in high-poverty areas are not able to do so with
complete certainty of a positive impact—that there is a
range of likely outcomes that may come from investing
an additional $1,000 per pupil, some of which are quite
small.®* The countervailing point—that perfect certainty
is not a precursor to addressing poverty—is offered in
Jackson and Persico (2023b).** In short, the Jackson and
Mackevicius (2024) meta-analysis provides clear and
sufficient evidence that educational investments improve
student outcomes. That is, policymakers can be relatively
confident that additional investment in schooling will
yield positive outcomes of important magnitude.

In a different meta-analysis by Handel and Hanushek
(2023), presented in a recent working paper, the authors
(including the same Hanushek discussed above) argue
that estimates of the effect of additional spending range
in magnitude by so much that drawing strong generali-
zations is difficult.®® In conducting their meta-analysis,
the authors limit the sample of studies to those with the
strongest, causal research designs, using a specific set of
search criteria over a specified time. Like Jackson and
Mackevicius (2024), the authors weigh the estimates of
each study by the level of precision using random effects
estimators, recognizing that outlier estimates are often
estimated with less precision and should therefore be
given less weight in the calculation of both overall average
impact estimates and the variation in impact estima-

tes across studies. The authors also harmonize dollar
amounts across studies, adjusting for both inflation and
relative dollar amounts, converting all effect estimates to
that of a 10 percent increase in funding.

With these adjustments, Handel and Hanushek (2023)
conclude that money clearly matters for both student

achievement and attainment: 14 of the 16 studies lin-
king spending to test scores identify positive effects and
all 18 of the included studies examining educational
attainment show positive impacts. But the authors find
that the magnitude of these effects varies widely across
studies. They estimate that 78 percent of the variability

in results across studies reflects true differences in effect
estimates, suggesting the effect of K-12 investment varies
widely across context. If the true impacts of educational
investments vary this substantially, then policymakers are
afforded little certainty about their expected impacts and
may be more hesitant to invest taxpayer money into K-12
education. Jackson and Mackevicius (2024) also estima-
te the degree of effect heterogeneity across studies but
reach different conclusions. The authors find that funding
increases will produce modest impacts over 90 percent of
the time, implying not only that “money matters” but that
K-12 school spending represents a reliable investment of
public funds. That is, that policymakers can be relatively
confident that additional investment in schooling will
yield positive outcomes.

3.2 EMPIRICAL STUDIES OF MULTIPLE
STATES

The meta-analyses described above synthesize high-quali-
ty empirical studies that use data on educational invest-
ment and student outcomes. To further understand this
body of research, including the recent advancements in
the field pertaining to data and causal research design, we
next describe some of the empirical studies upon which
the meta-analyses discussed earlier are based. We start
with national studies or studies of multiple states.

Building on earlier work by Card and Payne (2002), Jack-
son et al. (2016) was the first of a recent wave of national
studies estimating the impact on student outcomes from
educational investments made through court-manda-

ted school finance reforms.% Researchers consider these
school finance reforms to be “exogenous policy shock”
because they stem from state supreme court rulings that
require the state legislatures to pass laws to increase K-12
funding. The method is powerful because much of the va-
riation in school resources that U.S. students experience is
across states, not within, so leveraging statewide differen-
ces in resource levels over time is logical. The authors of
these studies track the timing of individual state supreme
court decisions and the state school finance reforms that



those court decisions mandated. When the new funding
comes in, arguably from an “exogenous increase,” resear-
chers can study changes in student outcomes.

Jackson and colleagues show that school districts in states
that implemented court-mandated school finance reforms
have experienced significant increases in school funding
compared to districts in states that did not have their
systems ruled unconstitutional by courts. A key feature

of their research design is that it exploits the randomness
of the court decision and school finance reforms and the
extended period in which children are “exposed to treat-
ment” (i.e., attending better resourced schools). Many of
the earlier studies were correlational, comparing outco-
mes in high- versus low-spending districts each year, or
examining whether a spending increase in a given year
might lead to an increase in test scores that same year. This
approach, which in recent years has given way to more
rigorous methods using better data and computing po-
wer, is subject to bias. For example, states may target more
funding to lower-achieving districts, making the effect of
higher funding look negative. Conversely, in other states,
wealthier districts spend more and have higher test scores,
making the effect of additional funding look positive. Re-
searchers are rarely able to randomly assign large amounts
of additional funding to schools and instead look for large
increases that happen because of external, semi-random
policy shocks (rather than decisions within the system).

Jackson et al. (2016) use the timing of state court deci-
sions, and show that such decisions lead to meaningful
differences in spending across states. These “exogenous”
increases in spending more closely resemble the random-
ness of an experiment compared to the older regression
studies. Moreover, the study examines students for a full
12 years of public education and also looks at outcomes
into adulthood. This extended period acknowledges that
the full impact of educational investments is camulati-
ve and may take time to emerge. The authors find that
students exposed to a 10 percent increase in per-pupil
spending for their full time in K-12 public schools com-
plete 0.31 more years of education, earn 7 percent higher
wages, and experience a 3.2 percentage point reduction in
the incidence of adult poverty. The authors also find that
the effects are especially pronounced for children from
low-income families.
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The Jackson et al. study’s findings were a major break-
through, but several other studies have reached similar
conclusions using similar research designs with different
datasets and time periods (e.g., Abbott et al., 2020;%” Mil-
ler, 2018;%® Rothstein and Schanzenbach, 2022%). Cande-
laria and Shores (2019), for instance, examine court-man-
dated school finance reforms that took place from 1989 to
2010.”° They find that seven years after a reform, districts
serving higher percentages of low-income students expe-
rienced approximately a 12 percent increase in spending,
and over the same period, those districts experienced a
roughly 7-12 percentage point increase in graduation ra-
tes. Lafortune et al. (2018) find similarly positive impacts,
focusing on test scores from the National Assessment

of Educational Progress from 1990 to 2011.”" Finally, a
follow-up study by Rothstein and Schanzenbach (2022)
draws on data from the U.S. Census American Commu-
nity Survey to show that court-mandated reforms incre-
ase high school completion and college-going, and that
effects are particularly pronounced among Black students
and women.”

Several national studies further elaborate on factors
driving these results. Rauscher and Shen (2022) show that
investments targeted to more impoverished areas have
larger impacts.” The authors aggregate the U.S. Census/
NCES F-33 finance survey to the county level and use
data (also county level) from the Stanford Education Data
Archive (SEDA) and the National Vital Statistics System,
the latter of which includes information about birthwe-
ight and child poverty. The authors find that educational
investments have the largest impacts on test scores in
counties with high rates of low-birthweight newborns
and counties with lower prior investment. They note “the
achievement return in low-birth weight counties is over
20 times larger than that in high-birth weight counties.”
Other studies that shed light on factors driving positive
impacts of state school finance reforms examine how
funds were spent and the political context. Bruner et al.
(2020) find school finance reforms passed in states with
stronger teacher unions tended to lead to larger increases
in spending, with a greater share of funds devoted to
teacher compensation levels, rather than to hiring new
teachers or property tax relief.” Increased spending on
teacher salaries led to improved student test score achie-
vement, and positive impacts were driven by states with
stronger teacher unions.
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The majority of multistate studies, including all of those di-
scussed above, examine funding increases that stem from a
court-mandated legislative reform. Because the reforms are
court-mandated, researchers consider the funding increase
to be “exogenous” or unrelated to other factors that could
influence student outcomes, such as property wealth, inco-
me, or education level. Some multistate studies have used
other policy changes or formula discontinuities to assess
the causal impact of spending increases on student outco-
mes. Two recent studies use this approach to estimate the
effects of the federal pandemic stimulus funding provided
through the Elementary and Secondary School Emergen-
cy Relief Fund.” The studies reached similar conclusions,
with one finding that each $1,000 of federal stimulus funds
a district received per student increased achievement by
about 0.03 grade equivalents, with larger and more con-
sistent effects for math and in high-poverty communities.
Researchers estimated that the stimulus funds helped
support academic recovery, but that an additional $7,000 to
$13,000 per student of further investment would be needed
to restore academic learning trajectories back to pre-pan-
demic levels.

In other cases, multistate studies have leveraged exogeno-
us changes in property values, tax elections, or economic
conditions to help estimate causal effects of school spen-
ding. Miller (2018) collects property value and tax data
from over 7,000 districts in 24 states.”® He observes that
state-level changes in property values generate different
spending increases for school districts based on diffe-
rences in state finance formulas. Using graduation and test
score data from the Common Core of Data and SEDA, re-
spectively, he finds that “a 10 percent increase in spending
improves graduation rates by 2.1 to 4.4 percentage points
and student test scores by 0.05 to 0.09 standard deviations”
(p. 1). Abott et al. use tax election results from multiple
states, using the same graduation and test score data as
other studies.” They find that a $1,000 per-pupil incre-

ase in spending caused an increase in test scores of 0.15
standard deviations and graduation rates by 9 percentage
points. Like Rauscher and Shen (2022), effects are driven
by districts below the median in spending per pupil.”

Finally, Jackson et al. (2021) examine school budget

cuts related to the Great Recession—i.e., the impact of
spending declines rather than increases.” The authors
compare cohorts of students exposed to varying degrees
of budget cuts, depending on the timing of their school

entrance and the state in which they attend school. The
exogenous shock to school spending allows the authors to
estimate the causal effects of budget cuts. They find that a
$1,000 reduction in per-pupil spending reduces test scores
by 0.039 standard deviations and college-going rates by
1.24 percentage points (about 2.5 percent).

To summarize, whether funding increases are induced by
judicial pressure, legislative initiative, legislative response
to judicial pressure, large-scale economic changes (global/
national recessions), localized economic changes (changes
to taxable property wealth), or democratic process (bond
elections), increased investment in operational spending
or capital investment matters. While the manner in which
the funds are spent will influence the magnitude of effects
(that is, better uses of funds will, of course, yield better
results), the literature shows that, on average, increases in
educational spending improve outcomes for students.

A key benefit of the national/multistate studies discussed
in this section is their broad generalizability. The popula-
tion of causal inference for any studies represents a wider
population with similar characteristics as that of the
study’s sample. Thus, by estimating impacts across many
states and over a substantial time period, the results more
likely apply to a larger number of districts and are there-
fore more generalizable.

3.3 STATE-SPECIFIC STUDIES

We next synthesize studies that examine reforms within
a specific state. As discussed earlier, multistate studies
are limited by their need to identify funding increases
driven by “exogenous policy shocks” that take place in
different states at different times. As noted above, mul-
tistate studies are beneficial because much of the varia-
tion in school resources that U.S. students experience is
across states, not within. However, this method typically
requires use of a national school finance dataset with va-
riables that must be harmonized across contexts in ways
that do not always align with state policies. Moreover,
high-court rulings and legislative responses to those ru-
lings may have nuances that differ across states, making
it difficult to compare the same per-pupil dollar increases
in different states.

State-specific studies provide somewhat more precision
in isolating the effects of specific policy interventions and
the types of state policy interventions that lead to sub-



stantive changes in funding, affecting student outcomes.
State-specific studies also ensure more consistency of me-
asurement of both schooling inputs and outcomes across
schools and districts and over time. Over two decades
ago, Figlio (2004) argued that the influence of state school
finance reforms on student outcomes is perhaps better
measured within states over time, explaining that natio-
nal studies confront problems that include the enormous
diversity in the nature of state aid reform plans and the
paucity of national student performance data.** Accor-
dingly, more recent peer-reviewed studies of state school
finance reforms have applied longitudinal analyses within
specific states. And several such studies provide compel-
ling evidence of the potential positive effects of school
finance reforms.

In the subsections below, we group studies according to the
type of policy that led to the funding or spending increase,
specifically (a) local elections or hold harmless policies;

(b) small district and block grants; and (c) significant state
finance reforms. Throughout these three subsections, we
highlight the value of state-specific studies for modeling
the policy change and measuring student outcomes. In a
final subsection, we address the question of diminishing
returns, highlighting multiple studies that identify con-
sistent and positive linear effects of funding on student
outcomes as levels of per-pupil investment increase.

3.3.1 | SPECIFIC POLICIES: LOCAL ELECTIONS AND EN-
ROLLMENT HOLD HARMLESS

Local property tax levy elections exist in part to provide
voters with some autonomy over spending levels in their
local schools. While this feature of U.S. education policy
provides some measure of local control, a foundational
principle of the U.S. education system, it can create chal-
lenges for school districts. Whether a levy election fails
or passes can have significant consequences for resource
levels in schools and for educational opportunity for stu-
dents and families.

A recent study published in American Economic Jour-
nal: Economic Policy compared districts in Wisconsin
that narrowly passed their local levy election, to districts
in which such elections narrowly failed. By comparing
districts in which levies narrowly passed and failed, the
authors can compare districts with similar characteri-
stics but very different resource levels. The analysis shows
that increased operational spending (passing levies) had
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substantial positive impacts on student test scores, high
school dropout rates, and postsecondary enrollment. The
analysis is unique from multistate studies because it takes
into account several state-specific nuances in policy and
data. For example, the author uses state agency data to
examine in detail how election winners allocated new
funds, providing insights into the mechanisms through
which additional school spending affects student outco-
mes. Districts that invested more in salary increases sho-
wed greater gains relative to those hiring additional staff
members. Identifying those mechanisms is difficult with
multistate studies that draw on national datasets.

Along similar lines, Gigliotti and Sorensen (2022) exa-
mine New York’s enrollment “hold harmless” provisions,
which provide additional state aid for districts experien-
cing declining enrollment. That study finds test score
effects similar to multistate studies discussed above:
0.047 SD in math and 0.042 in English for each $1,000

in additional per-pupil spending. As the authors explain,
their use of state-specific test score data better establishes
the links between educational investments, state-specific
learning standards, and learning assessments that measu-
re progress toward those standards.

3.3.2 | SMALL DISTRICTS AND BLOCK GRANTS

Many states have funding policies for smaller districts,
recognizing the challenges of operating within diseco-
nomies of scale, where districts have few students over
which to spread the fixed costs such as central office
administration and some capital investments. In Texas,
districts with fewer than 1,600 students receive an extra
per-student amount that prorates upward for smal-

ler districts. Kreisman and Steinberg (2019) compare
districts directly above and below the enrollment thre-
shold to receive additional funds, and they find that each
$1,000 per pupil in foundation funding increased math
test scores by 0.08 SD and reading scores by 0.10 SD. Ad-
ditional funds also led to increased graduation rates and
college enrollment, while reducing dropout rates.

In Kansas, the state transitioned to a block grant that
funded districts in 2015-16 and 2016-17 based on 2014-15
enrollment levels. By freezing revenue amounts regard-
less of enrollment changes, the policy provided additio-
nal funds to districts with declining enrollment, but
fewer per-pupil funds to growing districts. Drawing on
Kansas Department of Education data, Rauscher (2020)
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found that math and reading test scores increased among
districts benefiting from additional funds. She compa-
res these results to an across-state analysis based on test
score data from the Stanford Education Data Archive.
The across-state analysis showed that the overall fun-
ding reduction in Kansas from 2008 to 2014 significantly
harmed districts in Kansas in terms of math and re-
aching achievement. While the across-state estimates are
less precise, they further substantiate the important role
resources played during this period of fiscal uncertainty
in Kansas school systems.®

3.3.3 | STATE SCHOOL FINANCE REFORM STUDIES
Another set of state-specific studies examine the impacts
of “whole system” (overhauling the state general aid for-
mula) finance reforms. For example, Michigan’s Proposal
A, passed in 1994, substantially altered the distribution
of funding, narrowing gaps between especially high-
-spending wealthier school districts and lower-spending
districts. Several studies examine the effects of these
funding changes. Roy (2011) found significant positive
effects on student performance among the lowest-spen-
ding districts, consistent with several prior studies.®* Most
recently, Hyman (2017) found that students exposed to

a $1,000 increase in per-pupil spending (representing

a 10 percent increase) were 3.0 percentage points more
likely to enroll in college and 2.3 points more likely to
earn a postsecondary degree, a 7 percent and 11 percent
increase, respectively.®> Use of student-level panel ad-
ministrative data allowed the author to track individual
students across districts, better measuring exposure to
additional resources, especially for students who move
between districts. The study is also unique in its linking
of individual data to National Student Clearinghouse
postsecondary enrollment and completion data, allo-
wing for the assessment of long-term outcomes.** Most
recently, Barron, Hyman, and Vasquez (2024) revealed
the broader, longer-term social benefits of Proposal A,
including crime reduction.*

Around the same time Michigan passed Proposal A,
Massachusetts enacted its Education Reform Act of 1993.
Three studies of this reform find similar results.®® The
first, a non-peer-reviewed report by Downes, Zabel, and
Ansel (2009) explored the influence on student outcomes
of accountability reforms and changes to school spending.
They found that the 1993 reform act increased funding in
higher-poverty school districts and that statewide inco-

me-based achievement gaps narrowed following passage
of the law. The second study, an NBER working paper by
Guryan (2001), focused specifically on the redistribution
of spending resulting from changes to the state school
finance formula. Guryan found that “increases in per-
-pupil spending led to significant increases in math, re-
ading, science, and social studies test scores for 4th- and
8th-grade students,” estimating that a “$1,000 increase
in per-pupil spending leads to about a third to a half of
a standard-deviation increase in average test scores” (p.
1). The most recent of the three, published in 2014 in the
Journal of Education Finance, found that “changes in the
state education aid following the education reform resul-
ted in significantly higher student performance” (p. 297).

Researchers have also identified positive impacts resulting
from major state finance reforms in Vermont and Kansas,
around the same time period (the early 1990s).” Downes
(2004) studied reforms in Vermont associated with Act
60, finding that the law “dramatically reduced dispersion
in education spending and has done this by weakening
the link between spending and property wealth” and that
“student performance has become more equal in the post-
-Act 60 period” (p. 312).% Deke (2003) evaluated “leveling
up” of funding for very low-spending districts in Kansas,
following a 1992 lower court threat to overturn the fun-
ding formula (without formal ruling to that effect). The
study found that a 20 percent increase in spending was
associated with a 5 percent increase in the likelihood of
students going on to postsecondary education (p. 275).%

California implemented the Local Control Funding
Formula (LCFF) beginning in 2013-14, a major system
overhaul that increased overall state funding but also
removed many of the state’s categorical funding programs
and replaced them with a weighted student funding mo-
del. Under this approach, districts receive a base per-stu-
dent allotment, and funding is then adjusted based on
student weights that correspond to additional cost needs.
Students who are low-income, multilanguage learners, or
classified as foster youth generate an additional 20 percent
in funding, and concentration grants provide additional
funding for districts with especially high percentages

of these students. Analyses of the impact of LCFF are
considerably important for the field because the design of
the policy closely aligns with what research suggests are
best practice approaches for effective state school finance
policies, including a progressive allocation of funds across



school districts based on student need, local autonomy to
make spending decisions, and an accompanying accoun-
tability plan that has built in local flexibility.

Several studies estimate the causal impact of LCFF on
student outcomes, finding that the increased investment
both increased test scores and narrowed economic and
racial differences in achievement by reducing funding
disparities across school districts.” By leveraging state
agency data, the studies also show LCFF reduced the pro-
bability of grade repetition, increased high school gradu-
ation rates and rates of college readiness, and decreased
suspensions and expulsions. Use of detailed state admi-
nistrative data also allows for more closer analysis of how
funds are used. Johnson and Tanner (2018), for example,
found that “LCFF-induced increases in district revenue
led to a significant reduction in the average school-level
student-to-teacher ratio and led to significant increases in
average teacher salaries and instructional expenditures.”

Some studies of LCFF implementation highlight challen-
ges, including the fact that within-district spending was
not always as progressive with respect to student need

as intended by the law, and that new funding sometimes
required new hiring of inexperienced teachers.” Overall,
the studies of LCFF provide valuable evidence of the po-
wer of educational investments paired with local flexibili-
ty and accountability. Importantly, state-specific analyses
have provided insights into the mechanisms driving
positive results.

Lastly, a recent set of studies examines funding reforms
in Washington state that followed a 2012 state Supreme
Court decision. The funding increases led to teacher
salary increases, which in turn improved retention. Ho-
wever, salary increases disproportionately benefited more
veteran teachers and those working in lower-poverty
school settings, and one study found only modest impacts
of these spending increases on student outcomes.”* Causal
studies that do not find significant impacts of funding on
resources are often those focused on policies that man-
date funds be used for specific purposes, such as compu-
ters,” or those in which the time horizon is potentially
too short to see positive impacts, especially in the case of
capital investments.
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3.4 INTERPRETING HETEROGENEITY AND
DIMINISHING RETURNS?

Given the resounding finding that educational invest-
ments positively impact students across contexts and
policy designs, policymakers naturally wonder whether
returns diminish beyond some level of spending. Resear-
chers have taken up this question using a variety of analy-
tic techniques. A few studies identify larger effects for
districts with lower initial spending, perhaps suggesting
that returns to investments diminish at higher spending
levels.** However, Jackson and Mackevicius (2024), in the
meta-analysis discussed above, examine this issue statisti-
cally, synthesizing impact estimates from a large number
of rigorous studies, including contexts where funding
increases were implemented on top of already high spen-
ding levels. The authors find “little statistical evidence
that school spending exhibits diminishing returns” (p.
3).” Moreover, while funding progressiveness increased
up until the Great Recession, high-poverty districts
suffered larger cuts to funding after the recession and
those cuts led to lower student outcomes. There is little
or no evidence that states have “maxed out” spending for
student outcomes, especially for children in high-poverty
communities. Rather, since the 2007-09 recession, state
legislatures retreated and saw the damages of that retreat
for their public school students.*

But every state, even the most robustly funded, has less
well-funded districts that also tend to be those serving
higher-need student populations. In fact, our own work
shows that the most robustly funded states overall often
have the greatest disparities in equal opportunity.”

As noted above, state-specific studies are useful for explo-
ring how additional dollars are spent. Studies of Califor-
nia’s LCFF, for example, show that increased instructional
spending was associated with improved outcomes. While
increased spending on instruction, instead of student
support and administration, is often seen as a positive,
studies show non-instructional resources also provide
important benefits for schools.”®

One of the most consistent findings across multistate
studies and state-specific studies is that effects are larger
for students classified as lower income or who have pre-
viously struggled academically. Jackson and Mackevicius
(2024) highlight this finding in their meta-analysis, sho-
wing that the probability of producing a positive impact
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through educational spending is greater when new funds
are targeted to higher-poverty settings. The finding has
led to the conclusion that more progressive or equitable

policy reforms are also more efficient, since targeting
funding to high-poverty settings produces greater bene-
fits to society.

4.0 WHAT SPECIFIC INVESTMENTS MATTER?

As we explained in Figure 1 of this report, how the edu-
cation dollar is spent is reasonably well understood and
tracked. Figure 1 laid out two general paths—which tend to
be discrete (operational spending and capital spending are
largely kept separate) by nature of public finance (tax) poli-
cy and government accounting: (1) funds for current fiscal
year operations; and (2) funds raised to pay down long-
-term debt on major capital projects. As we explained ear-
lier, funds for current operations tend to be spent primarily
on school staff, including teachers, administrators, and
other school staft (librarians, counselors, clerical, custodial,
etc.). The primary budgetary tradeoff to be made within
staffing planning is that between the wages or salaries that
can be paid to school staff and the quantities that can be
hired. That is, put simply, the tradeoff is between having
smaller class sizes or higher pay for teachers—where higher
pay should lead to a higher-quality teacher workforce. But
this decision may be constrained by available classroom
spaces (the capital side). We do, however, know from some
of the research discussed in the previous section that fun-
ding increases that were shown to improve student outco-
mes went primarily to increased wages and/or smaller class
sizes as well as more instructional time.”” That is, money
matters because it pays for educational programs and re-
sources that matter, and vice versa—educational programs
and resources that matter cost money.

In this section, we review the empirical literature on
whether and to what extent:

a) teacher compensation matters for improving
school quality and student outcomes;

b) smaller classes or increased ratios of adults to
children (instructors, tutors, and other supports)
matter for improving school quality and student
outcomes; and

c) investment in new or improved physical spaces for
learning matters for improving school quality and
student outcomes.

We also discuss the interplay between these investments.

4.1 DOES "HOW YOU SPEND MONEY"
MATTER MORE THAN HOW MUCH
YOU SPEND?

While the assertion that “how money is spent is impor-
tant” is certainly valid, we cannot reasonably make the
leap to assert that how money is spent is necessarily more
important than how much money is available. How money
is spent matters, but if you don’t have it, you can’t spend it.
Opponents of increasing school funding have argued repe-
atedly, including in the context of state courts, that school
districts have more than enough money to do what needs
to be done—to provide constitutionally adequate educa-
tion—if they just used their money more efficiently.

Some have even gone as far as arguing that cutting
funding would not compromise districts’ ability to serve
their students and might actually force them to become
more efficient, or that school districts serving low-income
and minority children should simply spend smarter than
neighboring, more affluent districts that have substantial-
ly more resources.

These kinds of arguments are, as we’ve shown, strongly
contradicted by the evidence. They are also dangerous. As
a panel of judges in Kansas noted so eloquently: “Simply,
school opportunities do not repeat themselves and when
the opportunity for a formal education passes, then for
most, it is most likely gone. We all know that the struggle
for an income very often—too often—overcomes the time
needed to prepare intellectually for a better one. If the
position advanced here is the State’s full position, it is
experimenting with our children which have no recourse

from a failure of the experiment.”*

There are legitimate questions regarding how K-12
dollars should be spent, but debates on these questions
are sometimes oversimplified and/or misleading. For
instance, there is a long-running debate about whether
money is better spent on higher wages for teachers to
recruit better teachers or on class-size reduction (teacher
quality vs. teacher quantity). A common argument on the



teacher quality side is that a good teacher in front of 100
kids is better than a bad teacher in front of 20 kids. One
problem, right off the bat, is that teachers don’t come in
simple categories of good and bad, and the teacher who
is effective in front of 20 kids might not be so good if
given 100. Furthermore, while competitive wages help in
recruiting higher-quality entrants to the teaching profes-
sion, wages interact with working conditions to influence
both recruitment and retention. Teachers, like all wor-
kers, evaluate their options—both where they teach and
whether they want to be or remain teachers—based on
an array of preferences for compensation, location, and
working conditions. Those who are more qualified and
more mobile have more choices. Smaller classes and fewer
cumulative students across all sections or courses taught
(total student load) are preferred by teachers, all else equ-
al. So too are high-quality facilities and learning spaces.
To achieve any particular set of educational goals and
student outcomes requires both reasonable class sizes and
competitive pay. It’s both/and, not either/or. If class sizes
are too large for instruction to be effective, and pay only
reasonably competitive, there’s little room to trade one
for the other. All of these decisions occur in a context of
competing school districts in geographic proximity, with
varied class sizes and wages. School districts don’t make
these decisions in a vacuum.'”

As we discuss later in this section, even when flexibility
is available for new, different, innovative educational
models, as in charter and private schooling, most schools
still adhere to a similar human resource intensive mo-
del. For example, well-funded, prominent charter school
operators with a successful track record are typically
those that provide extended days and school years, and
compensate teachers accordingly, while elite, high-tuition
private schools market their small classes, advanced and
elective courses, and personal attention, including college
counseling. Those that have attempted technological sub-
stitution, most notably online schooling, have produced
especially poor outcomes, as have bargain-basement pri-
vate schools participating in statewide voucher programs.

While there may be some important variations in the
resource allocation choices that public school districts,
charter schools, or private schools make, in the end, it
comes down to having enough money to make good
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choices—to pay for the things needed to run school and
provide the programs and services that meet students’
needs toward achieving the desired outcome goals.

4.2 INVESTMENTS WITH A TRACK
RECORD

In this section, we focus on literature addressing (a)
teacher compensation, teacher quality, and student out-
comes; and (b) instructor-to-student ratios (or teacher
quantity) and student outcomes. Both of these resource
measures have financial implications: as noted, person-
nel compensation represents over 80 percent of a typical
school budget, and teachers are the largest contingen-

cy. Thus, it is natural, when exploring whether money
matters, to explore whether things that cost money matter.
192Tn our previous edition, we focused on “class size” in
particular, which is one important part of the “teacher
quantity” conversation. But it’s really more broadly about
the trained adult/instructor/tutor time with and attention
to students. In this edition, we expand our scope to inc-
lude some discussion of other human resource intensive
approaches, such as high-dosage tutoring. These are all
staffing quantity measures that require hiring additional
professional-level instructional certificated staff members
for a given enrollment level, which requires additional
spending. We also address literature that attempts to
unpack the tradeofts between spending on increased
teacher quantity versus increased teacher wages.

Additionally, since our last edition, the literature lin-
king spending on school facilities and student outcomes
has expanded, and we address the pathways by which
investment in schooling capital matters for students and
influences teacher retention.

4.2.1 | TEACHER QUALITY AND WAGES

One of the earliest comprehensive studies linking indi-
cators of teacher quality to educational outcomes was,
again, the 1966 Coleman Report. The report looked at a
variety of specific schooling resource measures, finding
a positive relationship between school district average
teacher experience and education levels and the overall
outcomes of their students. A multitude of studies on the
relationship between teacher characteristics and student
outcomes have followed, producing mixed messages as to
which characteristics matter most and by how much.'®
In this section, we synthesize research linking teacher
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quality and wages to student outcomes. We first explain
how and why teacher compensation matters for impro-
ving student outcomes, drawing on evaluations of across-
-the-board pay increases, retention bonuses, merit pay,
and the role of alternative non-teacher wages. We then
synthesize research examining the link between teacher
credentials, especially teacher experience, education level,
and certification—the main drivers of salary schedu-
les—and student outcomes. We close by reiterating why
comprehensive salary investment, beyond simple redesi-
gning of teacher pay to include more incentives, is needed
to sustain a high-quality teacher workforce.

4.2.1.a| How and Why Teacher Compensation Matters
Adequate teacher compensation is essential for ensuring
a stable and high-quality educator workforce. Teacher
salaries affect educational outcomes in a variety of ways.
Numerous studies examine whether more competitive
salaries (or salary incentives) improve (a) district hi-

ring and the number of candidates entering the field of
teaching; (b) job retention and workforce stability; and (c)
effort, including increased effort in classroom instruction,
grading, and lesson planning. The research shows money
plays a critical role for improving hiring and retention,
but has less impact on teacher effort. Importantly, as we
discuss below, there is little evidence that school districts
can improve hiring, retention, and effort simply by rede-
signing their approach to compensation—for example,
by basing teacher pay on performance and evaluation—
without incurring additional costs.

Teacher hiring. A substantial body of literature validates
the conclusion that higher overall salaries attract a greater
number and/or more qualified set of teacher candidates
into preparation programs, into school district applicant
pools, and into new teaching positions.'”* For example,
Murnane and Olson (1989) found that salaries affect the
decision to enter teaching and the duration of the te-
aching career,'” while Figlio (1997, 2002) and Ferguson
(1991) concluded that higher salaries are associated with
more qualified teachers.'® In addition, studies have de-
monstrated the important role of non-teacher salaries in
shaping the teacher labor market (wages of other workers
at similar age and education level in the same labor mar-
ket)."” Loeb and Page (2000) showed that:

“Once we adjust for labor market factors, we estimate
that raising teacher wages by 10 percent reduces high

school dropout rates by 3 percent to 4 percent. Our fin-

dings suggest that previous studies have failed to produ-
ce robust estimates because they lack adequate controls
for non-wage aspects of teaching and market differences

in alternative occupational opportunities.”’

Hough and Loeb (2013) similarly found evidence that hi-
gher salaries at the school district level increased the size
of that district’s teacher applicant pools and increased the
quality of new hires, with the latter based on estimates of
newly hired teachers’ impact on test scores during their
first years.

In short, more adequate teacher salary levels influence the
quality of the teaching workforce, which in turn affects
student outcomes. Teacher salaries also send a signal to
potential teacher candidates earlier in the preparation
pipeline, such that any significant reductions in teacher
compensation, such as those due to a tax levy limit, can
alter the behavior of would-be teacher applicants. For
example, Figlio and Rueben (2001) note: “Tax limits syste-
matically reduce the average quality of education majors,
as well as new public school teachers in states that have
passed these limits.”'*

Even at a national scale, higher salaries appear to
expand the quality and quantity of new applicants into
the field. Kraft and Lyon (2024), for example, identi-

fy a nationwide increase in real teacher wages during
the 1990s and 2000s, one which corresponded with an
increase in the perceived prestige of the teaching profes-
sion and an increase in the number of college students

preparing to be teachers.'?

Recent analyses also identify money leveraged as sign-on
bonus incentives as effective mechanisms for improving
hiring practices. For example, Hawai‘i’s statewide district
implemented a $10,000 bonus program for special educa-
tion teachers following significant shortages in that area.
Researchers found the salary increase led to a 32 percent
reduction in the proportion of vacant special education
positions and reduced the proportion of unlicensed
teachers among incumbents."! Most new applicants to
special education positions came from general education
teachers already working in the system, suggesting that
during periods of acute labor shortages, districts can leve-
rage financial incentives to address staffing challenges.



Retention. A substantial body of work links teacher sala-
ry increases to improved retention, which in turn impro-
ves teacher-student relationships, learning environments,
and student outcomes."? Studies either examine how
across-the-board salary increases improve retention rates
for different teachers or examine the influence of targeted
retention incentive policies on retention.

One recent study by Sun et al. (2024) examined large,
across-the-board salary increases in Washington sta-

te that were funded through a major court-mandated
state finance reform."” The authors found those districts
receiving the largest increases in state aid, and providing
the largest salary increases, had higher teacher reten-
tion in the first year compared to their counterparts in
districts receiving smaller salary increases. These effects
are actually likely to be underestimated because all
districts in the state enacted substantial salary increases,
and the authors causal research design requires exami-
ning only variation in salaries across districts. Several
other studies explore the influence of across-the-board
salary increases. Hendricks (2014, 2015) in particular has
used differences in the structuring of traditional salary
schedules in Texas to demonstrate how different design
approaches can improve retention for specific groups of
teachers. His work shows, for example, that, on avera-
ge, a 1 percent increase in salary is associated with a 1.4
percent decrease in turnover, with larger effects occur-
ring among early career teachers, and null effects among

teachers with more than 19 years of experience.'*

Other salary policies provide bonuses for teachers with
specific qualifications or performance ratings, or to work
in specific schools, such as those serving higher-poverty
student populations or those facing staffing challenges.
Clotfelter et al. (2005, 2008a, 2008b) found that, despite
some initial implementation challenges, a retention bonus
of $1,800 in North Carolina led to a decline in turnover
by 4.2 percentage points."'* Cowan and Goldhaber (2018)
found a program in Washington state providing bonuses
for National Board Certified teachers to work in high-
-poverty schools reduced teacher turnover rates by about
4 percentage points for eligible schools. Several other
studies identify positive effects of monetary retention
bonuses, including programs that distribute financial
incentives through teacher loan forgiveness."*

ALBERT SHANKER INSTITUTE 2024

Effort. Contemporary efforts to tie teacher pay directly
to productivity, including performance bonuses based
on student test results, have generally failed to produce
concrete results in the United States.!”” The primary pur-
pose of these performance-based incentive programs,
which received a great deal of attention and advocacy
during the late 2000s and early 2010s, is to boost teacher
effort and, therefore, to improve their students’ measu-
red performance.

However, recently published studies of individual and
group financial incentives continue to find mixed to null

effects,'®

although alternative compensation models

in some settings have yielded positive results. Dee and
Wyckoff (2015) study the DC Impact program and find
some evidence that a comprehensive strategy combining
frequent teacher evaluations and financial incentives

can yield marginal improvements to the average rate of
student achievement growth among retained teachers.'”
Similarly, in a study of an Austin, Texas, pay-for-perfor-
mance (P4P) program, Balch and Springer (2015) found
that the school district’s REACH program resulted in po-
sitive gains in both math and reading in the first year of
implementation.'” An evaluation of Minnesota’s Q Comp
program reached similar results raising achievement by
0.03 standard deviations.?! Fryer and colleagues (2012)
study the effect of providing teachers’ bonuses in advance
and taking the money back if students do not improve
sufficiently, and find even larger impacts on test scores.'*
A few more recent analyses have identified small positive
effects from teacher performance pay policies.'®

Still missing in this literature on teacher “pay structure”
reforms, such as merit pay, are cost-effectiveness compa-
risons of the alternatives.'** That is, if we take the same
total payroll dollars and allocate those dollars traditio-
nally across teachers with incremental differences in
salaries by experience and credentials held, as opposed
to implementing those salaries and bonuses by the above
alternatives (along with paying for the associated costs of
the evaluation metrics used for allocating salaries), do we
see differences in the production of student outcomes?
Can comparable or better outcomes be achieved where
the summed costs of alternative pay structures are equal
to or less than current costs?
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Rothstein (2012) critiques the presumption that tying
teacher pay directly to measures of performance outco-
mes would necessarily improve the efficiency of money
allocated to compensation. He explains:

“Simulations indicate that labor market interactions
are important to the evaluation of alternative teacher
contracts. Typical bonus policies have very small effects
on selection. Firing policies can have larger effects, if
accompanied by substantial salary increases. However,
misalignment between productivity and measured per-
formance nearly eliminates the benefits while preserving
most of the costs.”*

Those observations align with more recent empirical
evidence from the DC Impact program discussed earlier,
where teachers react to the threat of job loss, but mo-
netary incentives tied to student performance often do
not provide sufficient motivation for teachers to change

instructional behaviors.!?®

Yuan et al. (2013) identify similar issues from three
pay-for-performance programs in three different school
districts, all of which were evaluated through randomi-
zed controlled trials, with limited impacts on student
outcomes. The programs included the Project on Incen-
tives in Teaching in Tennessee (Springer et al., 2010), the
Pilot Project on Team Incentives in Texas (Springer et al.,
2012), and the School-Wide Performance Bonus Program
in New York City Public Schools (Marsh et al., 2011).

In addition to estimating the test-based effects of these
incentive programs, the authors also surveyed teachers
involved and found that teachers felt that changes in their
personal efforts alone were unlikely to lead to significant
changes in student achievement due to concerns about
the influence of family environment on student achieve-
ment. Other teachers expressed concerns about a lack of
fairness in the program, and that the monetary incenti-
ves were too low. In sum, teachers felt the monetary bo-
nuses that were ultimately distributed were not actually
“linked to their performance in the classroom” and few
reported changes in instructional practices, number of
hours worked, or collegiality. In one exception, teachers
in the Tennessee program reported greater emphasis on
test preparation as well as collaboration among colle-
agues, but, again, the program did not significantly alter
student outcomes.

Several other studies find small positive effects associa-
ted with teacher merit pay; however, a consistent finding
from these studies is the difficulty in implementing the
program with fidelity, as well as the difficulty in gaining
teacher buy-in.

In short, while there exists some new evidence that al-
ternative compensation methods and evaluation metrics
may yield some positive results, the evidence is mixed at
best, and researchers do not as of yet have a deeper under-
standing of the relative cost-effectiveness of alternatives.
What scholars have established in each case is that the
overall level of teacher compensation continues to matter
for recruitment and retention of talent into the teaching
profession, relative to other labor market opportunities,
which directly improves student outcomes through a
higher-quality and more stable instructional workforce.

4.2.1.b | TEACHER CHARACTERISTICS THAT MATTER

An extensive literature explores teacher characteristics
associated with improved student outcomes; studies link
positive effects with teacher experience, education, and
certification. As with other areas in school finance and
economics of education research, many of the older stu-
dies are correlational, examining statistical relationships
between, for example, teacher experience and student
outcomes without sufficient statistical controls to account
for nonrandom assignment of students to teachers. If, for
instance, students facing more significant impediments
to learning tend to be assigned to more experienced
teachers within a grade level, the correlation between
teacher experience and student outcomes at that school
may be downwardly biased. Estimates could just as easily
be upwardly biased if early career teachers are assigned

a greater share of struggling students, but both examples
highlight the difficulty in determining the influence of
teacher experience on student outcomes.

Nevertheless, inconsistent findings on the relationship be-
tween teacher “effectiveness” and how teachers get paid—
by experience and education—added fuel to the “money
doesn’t matter” fire during the first decade and a half

of the 21st century.'’” Since a large proportion of school
spending necessarily goes to teacher compensation, and
(according to this argument) since school districts do not
pay teachers in a manner that reflects or incentivizes their
productivity, then spending more money won’t help.'**

In other words, the assertion is that money spent on the



current system doesn’t matter because teacher salary is
distributed based on characteristics not directly tied to
job performance.

This argument of course misses the important point
about the general role of experience and education in
determining teachers’ salaries, and what that means

for student outcomes. While teacher salary schedules
may determine pay differentials across teachers within
districts, the simple fact is that where one teaches (i.e., in
which district) is also very important in determining how
much they make.'” Arguing over attributes that drive the
raises in salary schedules also ignores the bigger question
of whether paying teachers more in general might impro-
ve the quality of the workforce and, ultimately, student
outcomes. Teacher pay is increasingly uncompetitive with
salaries offered by other professions, and the “penalty”
teachers pay increases the longer they stay on the job."*

Moreover, the tenuous argument that experience and
education-based salary schedules are necessarily inef-
ficient conflicts with more recent evidence about the
effects of teacher experience. In the wake of growing li-
terature and policy rhetoric asserting the inefficiency of
paying teachers according to experience and credentials,
a handful of new studies have surfaced revealing that
the gains in student outcomes resulting from increased
teacher experience may extend well beyond the first

few years of experience."”” Thus, it would not be entirely
inefficient for salaries to continue scaling upward with
increased experience, especially given the additional
costs of implementing alternative measures on which

to base salaries. Wiswall (2013) finds that for mathema-
tics achievement “there are high returns to later career
teaching experience, about twice as much dispersion

in initial teacher quality as previously estimated, and a
pattern of negative selection where high quality teachers
are more likely to exit.”"*? Papay and Kraft (2015) find
that while teachers experience rapid productivity impro-
vement in their early careers, teachers continue to build
human capital beyond these first years."”* And Ladd

and Sorensen (2014) similarly find additional returns

to experience in terms of higher test scores and impro-
vements to student behavior beyond the first few years

134 Perhaps most importantly, the overall

of teaching.
efficiency and effectiveness of teacher compensation
does not depend exclusively on the extent to which each

dollar allocated to any and every teacher’s salary can be
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associated precisely with a measurable, marginal gain to
the test scores of that teacher’s students. First, the bene-
fits of schooling extend beyond short-term achievement
gains. Second, teacher compensation exists, and exerts
whatever influence it may have, within a complex social
and economic system.

Finally, we return to the argument that districts can
redesign teacher compensation to improve hiring,
retention, and effort—e.g., through merit pay—without
increasing overall teacher salary costs. Assertions that
performance-based pay is necessarily more cost-effective
than traditional salary structures falsely assume tra-
ditional step-and-lane salary schedules to be monolithic.
In practice, salary differentials associated with experien-
ce and credentials vary widely. Some are compressed
from top to bottom, while others are not, and they may
favor experience over credentials or vice versa. Hen-
dricks (2015a, 2015b) explores these issues:

“Increasing salaries for teachers with 3 or more years of
experience differentially retains high-ability teachers,
while higher salaries for teachers with 0-2 years of
experience differentially retain low-ability teachers. This
likely occurs because higher early-career salaries disrupt
a positive sorting process that exists among novice
teachers.”

That is, one might restructure traditional salary schedu-
les to improve teacher hiring and retention rather than
trying to change the salary schedule to align with diffi-
cult-to-measure outcome-based incentives. For example,
Hendricks also finds that changing salary structures may
alter recruitment potential and the recruiting pool:

“Overall, a 1% increase in base salary for teachers of

a particular experience level increases the proportion
of the targeted teachers hired by 0.04-0.08 percentage
points. Pay increases have the largest effect on hire rates
among teachers with 2-3 years of experience and the
effect diminishes with experience. I show that higher
teacher salaries provide a dual benefit of retaining and
attracting a more effective distribution of teachers.
Districts may also improve student achievement growth
at no cost by reshaping their salary schedules so that they
are increasing and concave in teacher experience.”*
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To summarize, despite all the uproar about paying te-
achers based on experience and education, and its misin-
terpretations in the context of the “does money matter?”
debate, the evidence suggests that the simplest forms

of the merit pay approach too often miss the point. To
whatever degree teacher pay matters in attracting high-
-quality educators into the profession and retaining them,
it’s less about how they are paid than how much. Further-
more, the average salaries of the teaching profession, with
respect to other labor market opportunities, can substan-
tively affect the quantity and quality of applicants to pre-
paration programs, entrants to the teaching profession,
retention within the field, and, ultimately, student outco-
mes."” Diminishing resources for schools can constrain
salaries and reduce the quality of the labor supply, while
salary differentials between schools and districts might
help to recruit or retain teachers in high-need settings. In
other words, when it comes to improving teacher quality,
there are no cheap solutions. Resources matter.

4.2.2 | CLASS SIZE AND TEACHER QUANTITY

Class-size reduction is often characterized as a prohibiti-
vely expensive use of additional school dollars.”*® To be
sure, reducing class sizes costs money, since you have to
hire additional teachers, but the question of whether it’s
too expensive must rely on detailed comparisons of alter-
native uses of the same dollars, or the effects on student
outcomes of those alternative uses.

Instead, most arguments against class-size reduction
proceed by noting that there are significant costs to
adding more teachers and classrooms (which, again, is

an unsurprising revelation),”* followed by a (often vague)
statement as to the differences between the most and
least “effective” teachers (as measured by their effects on
test scores). In other words, so this argument goes, we
should improve teacher quality rather than quantity. The
problem here—in addition to the implication that this is
an either/or proposition—is that one cannot compare the
cost-effectiveness of class-size reduction with “improving
teacher quality,” which is an outcome, not a concrete
policy with measurable costs and benefits. As discussed
above, policies designed to improve teacher quality have
a very mixed track record of success, though there is
some evidence that frequent high-quality evaluations and
feedback can improve performance of existing teachers.

What we do know, in contrast, is that ample research
indicates that children in smaller classes achieve better
outcomes, both academic and otherwise, and that class-
-size reduction can be an effective strategy for closing
racial and socioeconomic achievement gaps.'*’ For
example, Krueger (1999), in a re-analysis of data from the
large-scale randomized Tennessee Project STAR class-si-
ze reduction study, concluded:

“The main conclusions are 1) on average, performance
on standardized tests increases by four percentile points
the first year students attend small classes; 2) the test
score advantage of students in small classes expands by
about one percentile point per year in subsequent years;
3) teacher aides and measured teacher characteristics
have little effect; 4) class size has a larger effect for mi-
nority students and those on free lunch.™"

In a more recent analysis, also re-evaluating the Tennes-
see STAR data, Konstantopoulos and Chun (2009) wrote:

“We used data from Project STAR and the Lasting
Benefits Study to examine the long-term effects of small
classes on the achievement gap in mathematics, reading,
and science scores (Stanford Achievement Test). The
results consistently indicated that all types of students
benefit more in later grades from being in small classes
in early grades. These positive effects are significant
through grade 8. Longer periods in small classes produ-
ced higher increases in achievement in later grades for
all types of students. For certain grades, in reading and
science, low achievers seem to benefit more from being
in small classes for longer periods. It appears that the
lasting benefits of the cumulative effects of small classes
may reduce the achievement gap in reading and science
in some of the later grades.”*

Researchers continue to revisit data from the Tennessee
STAR study, which in more recent years has permitted
researchers to explore long-term outcomes of those stu-
dents randomly assigned to smaller class sizes versus their
peers who were not. For example, Dynarski, Hyman, and
Schanzenbach (2013) find:

“Assignment to a small class increases the probability of
attending college by 2.7 percentage points, with effects
more than twice as large among blacks. Among students



enrolled in the poorest third of schools, the effect is 7.3
percentage points. Smaller classes increase the likeliho-
od of earning a college degree by 1.6 percentage points
and shift students towards high-earning fields such as
STEM (science, technology, engineering and mathema-
tics), business and economics. We find that test score
effects at the time of the experiment are an excellent
predictor of long-term improvements in postsecondary
outcomes.”*

Admittedly, there remain some naysayers on whether
class-size reduction yields cost-effective benefits in terms
of student outcomes. But the findings upon which these
counterarguments are based often lack the weight of lar-
ge-scale randomized studies, such as Tennessee’s Project
STAR, relying instead on natural variations in class sizes
across schools.'**

In addition, assertions regarding the excessive cost and
inefficiency of class-size reduction often lack rigorous co-
st-effectiveness analysis. In a 2011 brief for the Center for
American Progress, for example, author Matthew Chingos
asserted that class-size reduction is the “most expensive
school reform.”"* But that same report provided no direct
cost or cost-effectiveness comparisons between class-size
reduction and other alternatives. A later version of the
review by Chingos (2013) published as a policy paper in
the Journal of Policy Analysis and Management criticized
class-size reduction as broad state-imposed policy, revi-
siting the costs and potential downsides of statewide class-
-size reduction policies implemented in California and
Florida."® Chingos suggests that estimates of long-term
earnings of students subjected to class-size reduction do
not justify the cost,"” but he also acknowledges that direct
comparisons between spending on class-size reduction
and other alternatives are few and far between.

Dynarski, Hyman, and Schanzenbach (2013) provide the
most direct cost-effectiveness comparison of class-size
reduction policies with other options for which sufficient
data on costs and outcome benefits were available:

“A fair conclusion from this analysis is that the effects
we find in this paper of class size on college enrollment
alone are not particularly large given the costs of the
program. If focused on students in the poorest third of
schools, then the cost-effectiveness of class size reduc-
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tion is within the range of other interventions. There is
no systematic evidence that early interventions pay off
more than later ones when the outcome is limited to
increased college attendance.”*®

It’s true that a large body of the literature on the effective-
ness of class-size reduction relies on data from a relatively
small group of sources, most notably, the Tennessee STAR
experiment.'”® Further, many class-size reduction studies
finding substantial benefits have focused on class-size
reduction in early grades (K-3), and most of these pro-
grams are pilots implemented on a relatively small scale.
(A comprehensive review of the literature on class-size
reduction is beyond the scope of this brief, but see endnote

66 for additional resources.)'*°

One recent study takes a somewhat different approach,
studying class-size changes in their dynamic social con-
text, along with other reform policies and strategies, more
like the work of Gilpin and Kaganovich (2011) and Roth-
stein (2012) discussed in the previous section on teacher
compensation. Specifically, Gilraine and colleagues (2020)
revisit data on California’s statewide class-size reduc-

tion program of the late 1990s. The program was often
criticized as being very costly and leading to a shifting

of higher-quality teachers to more desirable schools and
districts, leaving low-income and minority children with
smaller classes taught by less qualified teachers. That is,
this particular case is frequently cited for why class-size
reduction is both costly and ineffective as broad-based po-
licy. But, retrospectively, Gilraine and colleagues find quite
the opposite, and identify additional causal mechanisms.
First, the authors find a large, positive direct effect of
smaller classes on test scores. Second, they conclude that
providing smaller classes made schools more appealing to
families with children attending private school, who then
switched to the public schools. Gilraine and colleagues
find a positive indirect effect of these demographic chan-
ges that was even larger than the direct effect, increasing

the program’s benefit-cost ratio significantly."

In a separate recent study, using data from New York City
from 2009 to 2013, Gilraine (2020) evaluated the effects of
newly introduced class-size caps, finding that the class-
-size reductions resulted in increased student achieve-
ment.””? Over the short time period studied, Gilraine did
find some loss to those gains as a function of newly hired
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teachers. This study illustrates how the causal methods
used to evaluate policy change effects in school finan-
ce reform studies above can also be used for evaluating
changes to class-size policies, expanding and updating
the literature on class-size effects beyond STAR.

It’s true that reducing class sizes costs more than not re-
ducing class sizes. But class-size reductions, implemented
effectively, have positive effects. As such, one can reaso-
nably infer that using increased resources to reduce class
sizes would have positive effects, or that resources matter.

While it’s certainly plausible that other uses of the same
money might be equally or even more effective, there is
little evidence to support this. For example, while we are
quite confident that higher teacher salaries lead to incre-
ases in the quality of applicants to the teaching profes-
sion and increases in student outcomes, we do not know
whether the same money spent toward salary increases
would achieve better or worse outcomes if it were spent
toward class-size reduction. Indeed, some have raised
concerns that large-scale class-size reductions can lead to
unintended labor market consequences that offset some
of the gains attributable to class-size reduction (such as
the inability to recruit enough fully qualified teachers).'”*
There is clearly a need for a more precise cost-benefit
analysis."™ Still, the preponderance of existing evidence
suggests that the additional resources expended on class-
-size reductions do result in positive effects.

Finally, in the aftermath of the COVID-19 pandemic

and declining student test scores that resulted from the
disruption of student lives and the delivery of online
instruction, researchers have sought to identify interven-
tions that might be most effective at recovering that
pandemic-induced “learning loss.” Much of the focus has
been on the potential for high-dosage tutoring as a sup-
plement to, but not a replacement for, traditional public
schooling. Many studies on the effects of tutoring predate
the pandemic and have been summarized in a handful

of recent articles. Kraft and Falken (2021), in a blueprint
for scaling up tutoring and mentoring, provide a syn-
thesis of the tutoring and mentoring literature, noting
that “tutoring can be effective for students across the full
distribution of achievement, with mixed findings about
which students benefit most,” and that “students might
experience the broadest benefits when elements of school-
-based mentoring programs are integrated within

tutoring programs that allow for sustained relationships
and focus on clear academic and social/emotional deve-
lopment goals with frequent feedback” (p. 3)."*

Nickow, Oreopolis, and Quan (2020) conducted a me-
ta-analysis of nearly 100 studies on the effectiveness of
tutoring programs, finding that:

“Tutoring programs yield consistent and substantial
positive impacts on learning outcomes, with an ove-

rall pooled effect size estimate of 0.37 SD. Effects are
stronger, on average, for teacher and paraprofessional
tutoring programs than for nonprofessional and parent
tutoring. Effects also tend to be strongest among the ear-
lier grades. While overall effects for reading and math
interventions are similar, reading tutoring tends to yield
higher effect sizes in earlier grades, while math tutoring
tends to yield higher effect sizes in later grades. Tutoring
programs conducted during school tend to have larger
impacts than those conducted after school” (p. 1).°6

The authors also unpack the comparative costs and
benefits of tutors having different levels of professio-

nal training. While they find that classroom teachers
“often make effective tutors, it is far from clear that the
effectiveness differentials between trained teachers and
paraprofessionals outweigh the costs” (p. 53). They find
paraprofessionals to be more effective than non-professio-
nal or volunteer tutors and argue that “paraprofessional
school staff members and recent graduates in professional
fellowship programs represent promising bodies of poten-
tial tutors” (p. 54).

In a very recent study, Guryan and colleagues also find
large positive effects of tutoring in a randomized con-
trolled trial involving 9th- and 10th-grade students in
Chicago Public Schools. The authors conclude that the
cost-benefit ratio for the specific intervention is compara-
ble to many successful early childhood programs.”

4.2.3 | CAPITAL INVESTMENT

Facilities and infrastructure investments have both direct
and indirect influence on student outcomes. In the me-
ta-analysis discussed previously by Jackson and Macke-
vicius (2023), nine studies looked specifically at capital
construction projects.'”® According to the results of the
meta-analysis, the “Marginal effects of capital spending
are similar to non-capital, and effects are similar across
baseline spending levels and geography.””** Furthermore,



the authors show that four to six years after the capital
investment, effects are consistently positive, even at the
low end of estimates. Among the studies included in the
meta-analysis, one 2019 evaluation found that “results
consistently suggest that passing a bond measure increases
achievement among low- but not high-SES students. Ho-
wever, these benefits for low-SES students are delayed and
emerge 6 years after an election.”® That is, it takes time
for bond measures to result in capital expenses resulting in
tully equipped facilities. And extended exposure to those
new facilities yields significant, long-term positive effects.

In another recent study, Biasi, Lafortune, and Schonhol-
zer (2024) evaluate the effects of different types of capi-
tal investments on student achievement outcomes and
capitalization in housing values. The study included data
from 29 states and yielded a number of novel and more
nuanced findings than previous studies linking only the
front-end investment, or choice to invest, with the bac-
k-end student outcomes. The authors do generally find
that investment in schooling capital yields both improved
student test scores and housing prices. But the authors
also find the greatest benefits from, in descending order,
investments in (a) heating, ventilation, and air conditio-
ning (HVAC) systems; (b) science facilities; (c) health and
safety measures; (d) plumbing, roofing, and furnaces; and
(e) classroom improvements. Investments in athletic faci-
lities and classrooms yielded the greatest returns in terms
of housing values. The authors also find that “socio-econo-
mically disadvantaged districts benefit more from capital
outlays, even conditioning on project type and the existing
capital stock,” and that “closing the spending gap be-
tween high- and low-SES districts and targeting spending
towards high-impact projects may close as much as 25%
of the observed achievement gap between these districts”
(p. 1)."" The effects of investment in HVAC systems on
student outcomes coincides with a handful of studies over
time validating the importance of well-regulated tempe-
rature for student learning and specifically student test

162 Tnvestments in textbooks also matter.'®

taking.
Several studies also point to the indirect effects of hi-
gh-quality facilities in promoting teacher recruitment,
retention, and overall effectiveness.'** Ladd (2011), in a
study of North Carolina public schools, addresses the
indirect effects of school facilities through their influence
on teacher perceptions of their working environments,
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noting that “For reading, teachers’ perceptions of faci-
lities are also predictive of positive school effects.” 1> Ma-
xwell (2016) finds that “academic achievement is linked
to building condition mediated by the social climate and
student attendance.”'*

4.3 ARE ALTERNATIVE DELIVERY
SYSTEMS MORE EFFICIENT?

In this final section, we address whether two common
types of interventions—charter school expansion and
private schools (including vouchers)—show promise for
creating better student outcomes at lower cost. That is,
do charter schools and vouchers offer the same or better
student outcomes at lower cost?

Prior to addressing this question, it’s important to under-
stand that public expenditure is not necessarily a reflection
of full cost. A state might choose, for example, to provide
families with $8,000 per child to spend toward private
school tuition. The tuition at a typical private school might
be double that amount and even full tuition may not cover
that school’s operating costs of educating that student.
There exist no comprehensive data sources on private
school expenditures or outcomes, complicating any effort
to evaluate whether private schools in states subsidizing
attendance or not do more with less or otherwise.

Charter schooling raises similar concerns in that state
data systems lack precision in establishing compara-
bility between spending in charter schools and public
district-operated schools.’” In many cases, regular public
districts spend their own resources to provide services to
children in charter schools, or for managing student cho-
ice systems and school assignment. That spending shows
up as a district, not charter, expenditure, thus overstating
district spending per pupil while at the same time under-
stating charter school spending. Other inconsistencies
exist in the reporting of private contributions to charter
schools or the organizations that manage them. Little
data exist on the spending of the management organi-
zations overseeing charter networks, which are roughly
analogous to district central offices but often not subject
to the same requirements for public financial disclo-
sure. That said, we begin with the literature on charter
schooling, as there is at least somewhat better reporting
and a body of literature comparing their relative efficiency
to district schools.
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4.3.1 | DO CHARTER SCHOOLS PROVE MONEY DOESN'T
MATTER?

Some argue that charter schools generally achieve more
for less or the same funding than traditional public
schools serving similar student populations, thus provi-
ding support for the idea that money doesn’t matter for
improving school quality.'®® The core assumption is that
charter schooling improves efficiency because the flexibi-
lity afforded through chartering permits charter schools
to engage in more creative teacher compensation strate-
gies and technological substitution, such as trading small
class sizes for efficient use of technology through blended
and online learning. Further, efficiency improvement yiel-
ded by charter innovations creates competitive pressure
on traditional public schools to improve.'®®

Regarding productivity improvements from technological
substitution, a recent review of charter school literature
by Epple, Romano, and Zimmer (2015) characterized
online and cyber charter schools in particular as a “failed
innovation, delivering markedly poorer achievement
outcomes than traditional public schools” (p. 55)."7° That
said, we do not know if these markedly poor achievement
outcomes were achieved with markedly fewer resources,
and thus, a break-even on efficiency.

The assertion of large efficiency gains through charte-
ring is often built on poor and/or misestimation of the
resources received and used by charter schools. Speci-
fically, advocates assert that charter schools generally
receive less funding than do traditional public schools
and achieve the same or better outcomes, thus making
them more efficient.””* The first assertion, that charter
schools receive less funding and spend less, is certainly
not uniformly true."”” Baker, Libby, and Wiley (2015)
explain that charter school spending varies substantially
by context and by operator within context."”? Knight and
Toenjes (2020), in a study of Texas charter schools, found
“after accounting for differences in accounting structu-
res and cost factors, charter schools receive significantly
more state and local funding compared to traditional
public schools with similar structural characteristics and
student demographics.””* In a study completed on behalf
of the Maryland Department of Education, authors from
the American Institutes for Research (AIR) found: “In all
districts except Frederick, the predicted expense is less
than the actual charter expense, indicating that average
spending would be less for these charter schools if they

followed the spending patterns of traditional schools in
their district.””> That is, when modeled by regression
analysis, given a variety of student and school characteri-
stics, charter schools were spending more than expected
(meaning, more than otherwise similar traditional public
schools). Authors from AIR arrived at similar findings
using similar methods in a study completed as part of
the Getting Down to Facts project in California.'”® Some
charter operators, in some contexts, spend substantially
more than both other charter schools and traditional
public schools in the same area, while others spend much
less. The second assertion, that charters systematically
outperform traditional district schools, is also unsuppor-
ted by the evidence, 77 and the specific assertion that tho-
se that do spend much less perform similar to or better
than traditional district schools stands largely untested.

A handful of studies identify significant positive achie-
vement effects of schools from the Knowledge Is Power
Program (KIPP) network, but this same research provides
only weak, imprecise measures of the resources available
in these schools.””® Baker, Libby, and Wiley (2012, 2015)
indicate that KIPP schools in New York and Texas tend to
spend substantially more than traditional district schools
serving similar populations.'” Dobbie and Fryer (2011)
declare that high standards and “no excuses” strategies of
select charter school operators are more important than
spending differences in producing improved student out-
comes.”® But spending measures in the study are poorly
documented and incomplete. Baker, Libby, and Wiley’s
(2012, 2015) review of financial documents and public
data, applying model-based comparisons of school-site
expenditures to schools serving similar student popula-
tions, reveals that many of the school operators involved
in Dobbie and Fryer’s study spent far more than similar
district schools.”®! Baker, Libby and Wiley (2012) also
explain that much of the additional spending among hi-
gh-spending charter operators is allocated to maintaining
smaller class sizes, providing longer school days and years,
and paying more to teachers, holding experience and
education levels constant, for working those additional
hours. That is, the investments by charter operators follow
traditional wisdom and are not especially innovative. '*?

Perhaps the strongest empirical evidence of charter school

efficiency advantages comes from the work of Gronberg,

Taylor, and Jansen (2012) on Texas charter schools.'®?



The authors find that, generally, Texas “charter schools
are able to produce educational outcomes at lower cost
than traditional public schools—probably because they
face fewer regulations—but are not systematically more
efficient relative to their frontier than are traditional pu-
blic schools” (p. 302)."** In other words, while the overall
cost of charter schools is lower for comparable output,
the variations in relative efficiency among Texas charter
schools are substantial. Efficiency is neither uniformly
nor consistently achieved.

Related work by these authors reveals that the lower ove-
rall expenses among charters are largely a function of lo-
wer salaries and inexperienced staff (Taylor et al., 2011).'%
That is, the difference in total staffing cost, and resulting
difference in total instructional expense per pupil, was
largely due to the reduced experience levels of teachers,
resulting in part from the fact that many of the schools
existed for fewer than 10 years (many fewer than five), in
addition to high turnover among teachers in their first
few years. That is, compensation was lower not because of
creative technological substitution or alternative com-
pensation, but because of relative inexperience and high
turnover among educators. Epple, Romano, and Zim-
mer (2015) suggest that these patterns are similar across
studies of charter school teachers.'®® Thus, estimated
efficiency gains, where they do exist, may rely on mainte-
nance of high turnover and relatively inexperienced staft,
a questionably scalable and sustainable option.

Put simply, research on the charter school sector in the
aggregate tells us little about whether and to what extent
money matters, or if money can be made to matter more
or less than it currently does leveraged through traditio-
nal investments in public schooling. Some charter schools
spend much more than both other charter schools and
traditional public schools and appear to yield benefits to
students from that spending. Others spend less and do
poorly, and still others spend less but do less poorly than
expected (and are thus more efficient). Still, the variations
in the charter school sector, and the variations across
traditional public schools, may provide insights down

the line in how to more effectively and efficiently leverage
resources. By and large, charter schools that spend more
appear to do so by providing competitive compensation for
their teachers, offering longer school days and years, and
maintaining smaller classes, while those that spend less do
so by maintaining inexperienced staff and high turnover.
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4.3.2 | WHAT DO WE KNOW ABOUT PRIVATE SCHOOL
SPENDING AND OUTCOMES?

Far less evidence exists on private schools and their rela-
tive efficiency compared to public school systems. This,
again, is mainly because there exists no comprehensive
source of data on private school spending, demographics,
and other structural features that would be necessary

for making such comparisons. The National Center for
Education Statistics does biennially collect data on pri-
vate schools, their affiliations, and their enrollments and
locations. However, despite their efforts, these data are
inconsistent and incomplete (and do not include finance
measures)."’” Private schools registered as nonprofits and
not governed or operated by religious organizations are
compelled to file IRS tax forms (990), but these forms lack
precise information on operational and capital spending.

Lubienski and Lubienski (2013) explain, in a book-length
volume, that private school student outcomes are largely

a function of the students those schools select, retain,

and serve."®® While early studies of smaller-scale voucher
programs in cities like Milwaukee, Washington, D.C,,

and New York City showed gains in graduation rates and
educational attainment, more recent studies of larger-scale
statewide voucher programs have found negative effects on
student outcomes, especially in math."®® But this finding
neither supports nor refutes whether private schooling,
publicly subsidized or not, can do more with less. It may
simply be the case that the voucher payments provided
only allow for access to lower-spending, lower-quality
schools—that is, private schools that get less for less.

What we do know about private school expenditures
and how those expenditures translate to the delivery of
schooling resources and programs comes largely from a
2009 report that gathered the tax filings (IRS form 990)
from approximately 1,500 private schools across the
country,'*
data on enrollments from the NCES Private School Uni-
verse Survey, and compared spending by school type and
spending level with reported tuition rates, pupil-to-te-
acher ratios, teacher salaries, and teacher characteristics
from the NCES Schools and Staffing Survey.”" That study

found that private independent day schools (a) spend ne-

merged the revenue and spending data with

arly double the per-pupil spending of surrounding public
districts; (b) operate for fewer days per year (about 165
compared to 180 to 185); (c) pay their teachers similarly
on an annual basis; and (d) have pupil-to-teacher ratios
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significantly lower than public districts. Schools belon-
ging to Christian school associations (a) spent about 70
percent of the surrounding public district level; (b) had
pupil-to-teacher ratios somewhat lower than surrounding
districts but higher than private independent schools;

but (c) had much lower teacher salaries than surrounding
public districts or private independent schools. Catholic
schools reporting spent similarly to district schools and

had similar staffing ratios, but lower salaries. In short,
private schools with more resources seem to leverage
those resources to pay better salaries than other private
schools, but even more so, to provide smaller classes.
However, we have no way of knowing how or whether
these choices translate to differences in student outcomes,
just that private schools with more resources tend to put a
larger share into smaller classes than into wages.

5.0 SORTING OUT COST/QUALITY RELATIONSHIPS

One additional body of literature addresses a related qu-
estion: Does it cost more to achieve higher outcomes, or a
broader set of outcomes? That question is essentially the
inverse of our first question—would spending more im-
prove outcomes?—and depends on the existence of a rela-
tionship between spending and schooling quality, as me-
asured by student outcomes. The method of analysis is the
education cost function. The education cost function is the
conceptual flip side of the education production function.
Like production function research, cost function research
seeks to identify the link between spending variation and
outcome variation, cross-sectionally and longitudinally.
Notably, as we discussed earlier, this type of statistical
modeling does not establish the causal link between
spending and outcomes, but it does allow for inferences
to be made regarding the amount of spending needed,

on average under certain conditions, to achieve certain
outcome goals. The goal of the education cost function is
to discern the levels of spending associated with efficien-
tly producing specific outcome levels (the “cost” per se)
across varied geographic contexts and schools serving
varied student populations. Most published studies
applying cost function methodology use multiple years
of district-level data, within a specific state context, and
focus on the relationship between cross-district (over
time) and sometimes cross-school variations in spending
and outcome levels, considering student characteristics,
contextual characteristics such as economies of scale, and
labor cost variation. Some cost function studies evaluate
whether varied expenditures are associated with varied
levels of outcomes, all else being equal, while other cost
function studies evaluate whether varied expenditures are
associated with varied growth in outcomes.

The existing body of cost function research has produced
the following (in some cases obvious) findings:

1. The per-pupil costs of achieving higher-outcome
goals tend to be higher, across the board, than the
costs of achieving lower-outcome goals, all else
being equal.’”?

2. The per-pupil costs of achieving any given level of
outcomes are particularly sensitive to student popu-
lation characteristics. In particular, as concentrated
poverty increases, the costs of achieving any given
level of outcomes increase significantly.'”

3. The per-pupil costs of achieving any given level of
outcomes are sensitive to district structural charac-
teristics, most notably, economies of scale.”*

Researchers have found cost functions of particular value
for evaluating the different costs of achieving specific
outcome goals across settings and children. In a review

of cost analysis methods in education, Downes (2004)
explains: “Given the econometric advances of the last
decade, the cost-function approach is the most likely to
give accurate estimates of the within-state variation in the
spending needed to attain the state’s chosen standard, if
the data are available and of a high quality” (p. 9)."

A flurry of peer-reviewed studies and rigorous state-
-specific analyses have been published in recent years,
using increasingly consistent methodologies and yielding
increasingly consistent findings.””® For example, in a study
of New Hampshire school costs, researchers from the
American Institutes for Research found that cost models
fit to state-sourced, school-level data and then rolled up to
district-level predictions were correlated at .77 with cost
estimates from Baker and Weber’s national cost model es-
197

timated using federal-sourced, district-level measures.
Similarly, researchers from AIR, in a more recent study



of costs in Delaware schools, again comparing estimates
derived from state-sourced, school-level data rolled up

to district-level costs, found that their cost models were
correlated with estimates from the National Education
Cost Model at .89.% Importantly, what all of these esti-
mates show is that it costs more to achieve more, and that
it costs more in some settings than others to achieve a
similar set and level of outcomes. That is, money matters.

Notably, the dollar-to-outcomes relationship from these
cost modeling studies differs from the estimated return
to investment of new dollars identified by Jackson and
colleagues. But it does so in logical ways and for logical
reasons. Often, the additional cost to raise district achie-
vement to a desired level is less than the achievement gain
estimated from causal studies for that same amount of
spending increase. These differences are sometimes used
by critics to assert that, therefore, cost function estimates
are not valid representations of the spending-to-outcomes
relationship. But it stands to reason that the two would
produce different results in this particular direction and
that this is not a valid falsification test for the cost func-
tion."”” While the cost function is, to an extent, the flip
side of the production function, one critically important
difference is that when spending is the dependent varia-
ble, it becomes possible to control for those variations in
spending that are not related to differences in outcomes.
That is, to control for and remove from the spending-to-
-outcomes relationship those inefficiencies.?” As such,
one would expect that the estimated “cost” to achieve a
specific improvement to outcomes may be less than the
expected increase in outcomes from a given expenditure
increase, if some of that increase was spent less efficiently
(or not immediately realized in student outcomes).

Typically, efficiency is considered relative to the average
actual behavior of local public school districts, which is
another point of contention for critics of cost modeling

as a method for parsing spending-to-outcome relation-
ships.?”! The argument goes that one cannot possibly iden-
tify the efficient spending level associated with achieving
any desired outcome level by evaluating the spending
behavior of existing schools and districts, whose spending
is largely inefficient (because, as discussed above, district
expenditures are largely tied up in labor agreements
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that, according to these authors, are in no way linked

to the production of student outcomes). If all schools

and districts suffer such inefficiencies, then one cannot
possibly discern underlying minimum costs by studying
those institutions. However, this argument rests on the
assumption that desired outcomes could be achieved whi-
le spending substantially less and entirely differently than
any existing school or district spends, all else being equal.
Evidence to this effect is sparse to nonexistent.

Authors of cost function research explain that the goal of
cost modeling is more modest than exact predictions of
minimum cost, and that much can be learned by better
understanding the distribution of spending and outcomes
across existing schools and districts, and the varied effi-
ciency with which existing schools and districts achieve
current outcomes.?** That is, the goal of the cost model is
to identify, among existing “outcome producing units”
(districts or schools), the more (and less) efficient spen-
ding levels associated with given outcomes, where those
more efficient spending levels associated with any given
outcome provide a real-world approximation, appro-
aching the minimum costs of achieving those outcomes.

In summary, while education cost function research is
not designed to test specifically whether and to what
extent money matters, the sizeable body of cost function
literature does suggest that achieving higher educational
outcomes, all else being equal, costs more than achieving
lower educational outcomes. Further, achieving common
educational outcome goals in settings with concentrated
child poverty, children for whom English is a second
language, and children with disabilities costs more than
achieving those same outcome goals with less needy stu-
dent populations. Cost models provide some insights into
how much more money is required in different settings
and with different children to achieve measured outco-
me goals. Such estimates are of particular interest in this
period of time when more and more states are migrating
toward common standards frameworks and common
assessments but are still providing their schools and
districts with vastly different resources. Cost modeling
may provide insights into just how much more funding
may be required for all children to have equal opportuni-
ty to achieve these common outcome goals.
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6.0 SUMMING UP THE EVIDENCE

In this third edition of our “Money Matters” report, we
have laid out a comprehensive review of the research on

the effect of K-12 school funding on student outcomes.

This review shows that a consistent flow of analyses since
the mid-2010s, using better data and more sophisticated
methods, have confirmed and elaborated on decades of
prior research on the importance of adequate and equitable
funding in K-12 schools. In summarizing this large body of
evidence, we reach the following main conclusions:

Money matters, whether it’s going up or down. The
overwhelming bulk of studies we review show that in-
fusions of additional money into schools lead to improved
student academic achievement and outcomes later in life,
while a handful of studies also validate that funding cuts,
resulting from major events like the 2007-09 recession,
lead to a decline in student outcomes.

Money matters, whether that money is driven into
annual operating expenditures or capital investments.
The largest share of annual operating spending in public
schooling goes toward (a) the competitiveness of teacher
and other school staff wages; and (b) the quantities of
school staft that can be hired. In other words, it goes

to paying teachers more and/or hiring more teachers.
Both matter, and a high-quality public schooling system
requires a “both/and approach,” rather than an “either/
or approach.” Competitive wages are needed to maintain
or improve the quality of the teacher workforce, as such
quality matters for student outcomes. Reduced class sizes
and staffing ratios (including tutoring) also lead to better
student outcomes in the short or long term. On the capital
investment side, spending on school facilities also impro-
ves student outcomes, both directly (e.g., providing heal-
thy and safe spaces for student learning) and indirectly
(e.g., supporting teacher recruitment and retention by
offering high-quality, productive workspaces).

Money matters more—and has a more profound im-
pact—for children experiencing poverty and in school
districts and communities in which states have histo-
rically underinvested. Several studies discussed herein
validate that spending more on schools and communities
that have previously been deprived of resources yields
greater returns on investment than spending where prior
investment has been high and student need relatively lo-
wer. These findings validate the importance of promoting
funding progressiveness in state school finance systems,
with the goal of equal educational opportunity for all.

Money matters, regardless of how changes in funding
come about. Changes in the amount and distribution

of school dollars can occur due to a variety of reasons,
including legislation initiated by state lawmakers, legisla-
tion in response to judicial pressure, local and national/
global economic changes (e.g., recessions), and democra-
tic processes (e.g., bond elections). Our review indicates
that, whatever the cause of substantive changes in school
funding, those substantive changes matter. They influence
student outcomes; increased funding improves student
outcomes and decreased funding harms student outcomes.

This growing body of evidence has helped to foster

an emerging consensus among education researchers,
advocates, and other stakeholders as to the importance of
adequate and equitable K-12 funding. Yet this consensus
is not reflected in many—perhaps most—states’ school
finance policymaking. We hope that the review of the evi-
dence presented in this report will serve to inform school
funding debates and policymaking going forward.
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APPENDIX: DECOMPOSING THE EDUCATION DOLLAR

APPENDIX TABLE A

PERCENT OF K-12 CURRENT SPENDING BY CATEGORY AND DISTRICT POVERTY QUINTILE, 2016-2021

e @ Current Elem/Sec Salaries & Benefits Instruction Salaries.& Benefits for
(% of Total) (% of Total) (% of Current) Instruction (% of Current)
1-Lowest 83.64% 69.57% 61.88% 54.31%
2-Low 85.32% 69.93% 61.01% 52.44%
3-Middle 86.79% 70.31% 60.57% 51.50%
4-High 86.89% 70.35% 59.63% 50.85%
5-Highest 87.51% 67.55% 61.95% 49.86%

APPENDIX TABLE B

PERCENT OF NON-ELEMENTARY/SECONDARY SPENDING, CAPITAL OUTLAY SPENDING, AND INTERGOVERNMENTAL TRANSFERS
BY DISTRICT POVERTY QUINTILE, 2016-2021

Poverty Group Non-Elem/Secondary (% of Total) Capital Outlay (% of Total) Transfers (% of Total)
1-Lowest 0.79% 11.02% 4.98%
2-Low 0.82% 9.66% 4.67%
3-Middle 0.76% 8.67% 4.31%
4-High 0.85% 8.17% 4.80%
5-Highest 0.93% 7.53% 7.14%

The total current expenditures for public elementary and secondary education are those that are associated with the
day-to-day operations of the school district. These include expenditures for charter schools, if they exist in the district.
They exclude long-term expenditures (like capital outlays), debt service, and expenditures beyond the scope of public
elementary and secondary education. These data are taken from the CCD LEA Finance (F-33) survey.
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refer to this falsification test in a non-peer-reviewed special
issue of the Peabody Journal of Education, based on testimony
provided in the state of Missouri and funded by the conservative
Missouri-based Show-Me Institute.
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ED508961.pdf. Final published version: R. Costrell, E. Hanushek
and S. Loeb, “What Do Cost Functions Tell Us about the Cost of
an Adequate Education?,” Peabody Journal of Education 83, no. 2
(2008): 198-223.

The critique asserts that if, as it would appear conceptually, the
cost function is merely the flip side of the production function,
then the magnitude of the spending-to-outcomes relationship
should be identical between the cost and production functions.
But, in Imazeki’s attempt to reconcile cost and production
functions using California data, the results differed dramatically.
That is, if one uses a production function to identify the
spending associated with certain outcome levels, and then the
cost function, the results differ dramatically. CHL use this
finding to assert the failure of cost functions as a method and,
more generally, the uncertainty of the spending-to-outcomes
relationship.
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In an education production function studying the effect of
spending on outcomes, the dependent variable is predicted

as a function of (a) a measure of relevant per-pupil spending;
(b) characteristics of the student population served; and (c)
contextual factors that might affect the value of the dollar
toward achieving outcomes (economies of scale, regional wage
variation).

Outcomes = f(Spending, Students, Context)

The cost model starts out similarly, switching the position of
the spending and outcomes measures, and predicting spending
levels as a function of outcomes, students and context factors.

Spending = f(Outcomes, Students, Context)

If it was this simple, then one would expect the statistical
relationship between outcomes and spending to be the same
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from one equation to the next. But there’s an additional piece
to the cost function that, in fact, adds important precision to
the estimation of the input to outcome relationship. The above
equation is a spending function, whereas the cost function
attempts to distill “cost” from spending by addressing the share
of spending that may be “inefficient.” That is:

Cost = Spending - Inefficiency, or Spending = Cost + Inefliciency

That is, some of the variation in spending is variation that does
not lead to variations in the outcome measure. While we don’t
really know exactly what the inefficiency is (which dollars are
being spent in ways that don’t improve outcomes), Duncombe
and Yinger suggest that we do know some of the indirect
predictors of the likelihood that school districts spend more than
would be needed to minimally achieve current outcomes, and
that one can include in the cost model characteristics of districts
that explain a portion of the inefficient spending. This can be
done when the spending measure is the dependent variable, as
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in the cost function, but not when the spending variable is an
independent measure, as in the production function.

Spending = f(Outcomes, Students, Context, Inefficiency Factors)

When inefficiency factors are accounted for in the spending
function, the relationship between outcomes and spending
more accurately represents a relationship between outcomes
and costs. This relationship would be expected to be different
from the relationship between spending and outcomes (without
addressing inefficiency) in a typical production function.
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See, for example, B. D. Baker, “Exploring the Sensitivity of
Education Costs to Racial Composition of Schools and Race-
Neutral Alternative Measures: A Cost Function Application to
Missouri,” Peabody Journal of Education 86, no. 1 (2011): 58-83.
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