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Science and School
Finance Decision Making

Courts and legislatures alike find themselves looking for scientific
research and evaluation to help in making decisions about educa-
tion policy and appropriations. Unfortunately, while there are
plenty of consultants, researchers, academicians, advocates, ven-
- dors, and others ready to help answer the key questions, the infor-
mation they tend to provide is frequently flawed, one-sided, or

misleading—pushing decision makers in costly and ineffective
- directions.

The twin questions policymakers and courts continuously grap-
ple with are these: “What should money be spent on in order to
achieve the desired results?” and “How much should an adequate
education cost?” If science answers the difficult factual questions
about what different programs accomplish and their cost, then
courts or legislatures can concentrate on setting appropriate out-
come goals and finding revenue sources.!

Unfortunately, answering these questions is not so simple. While
science is potentially a source of reliable, objective information
about programs and their expense, applying scientific methods to
complex educational and funding decisions is fraught with prob-
lems. Necessary data may be unavailable; or they may be unrelia-
ble; or they may be subjected to unreliable analysis that fails to
yield the desired information—and judges and legislators may not
appreciate the importance of these issues. Particularly when pre-
sented with conflicting analyses, they might simply conclude that
scientists frequently disagree, and thus they are free to choose
whichever evidence matches their preconceptions or meets their
purposes. But this conclusion can lead to very bad decisions—ones
that are ineffective and expensive.
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We begin with a simple summary: much of the information en-
tered into educational debates does not pass muster as reliable and
acceptable scientific evidence. We illustrate this by considering
standard analyses introduced to answer the “how much” question
and then turn to illustrative analyses of “how” to spend resources.

A Simple Decision Model

With a fixed amount of money to spend, devoting more money to
one itern means that less money is available for another. This simple
truth leads to a general rule about how to allocate funds across
different resources or policies in order to get the highest achieve-
ment: spend additional funds on whatever yields the highest added
achievement.

For example, suppose that by spending an additional $1,000 per
pupil, a school could attract a high-quality teacher and improve
student achievement by five points, or it could spend an extra
$1,000 per pupil to reduce class size and improve achievement by
one point. Obviously, spending the money to improve teacher qual
ity is the better choice (assuming that these are the only two
choices). We can calculate that improving teacher quality cost
$200 for each point of increased achievement, while reducing clas
size costs $1,000 for each point of increased achievement.

What happens if we do not choose the most productive use 0
funds? 1f we put the $1,000 a student into class size reduction
instead of teacher quality, that spending yields only one point
achievement. But would we still say that a point of achieve

“costs” $1,000? Of course not, because we know we can bu
additional point for just $200 if we spend the additional fun
on teacher quality instead of reducing class sizes. :

Now translate these ideas to the situation at hand. Stat
local districts must choose among a variety of educati
sources or policies. The added dollars should be spent whe
have the biggest payoff—i.e., the “biggest bang for the
Moreover, the “correct answer” may change as more moIl
comes available to the district. For example, for a low
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s;;ﬁét, buying new textbooks might initially yield the largest 1m-
s in achievement, but after everybody has their own new
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adequacy lawsuits proliferate.’ Plaintiffs have discovered that there
is great value in submitting a specific dollar amount for total re-
quired state spending—an amount, they argue, that should be
treated as both necessary and sufficient for an “adequate” educa-
tion.’ Courts have clearly been influenced by this strategy, as judges
have been willing to incorporate the results of such costing-out
studies into their remedies or to order that such studies be con-
ducted to guide the legislature in setting appropriation levels.® In-
deed, during the liability phase of adequacy cases it has become
commonplace for plaintiffs to disavow having any views on reme-
dies and instead to ask simply that a costing-out study be commis-
sioned so that everybody can proceed with knowledge of exactly
what an adequate education would cost.

Legislatures also commission such studies to guide their appro-
priations, particularly when they are under pressure from the
courts. They also sometimes request such studies on their own,

¢
thinking perhaps that outside experts can provide them with objec- s
tive and scientific recommendations. In some cases, studies are s
commissioned with the hope that by going through the seemingly o
rational process of “costing out” an adequate education, the state g
can protect itself against a threatened adequacy lawsuit. This strat- p
egy, however, backfires more often than not. Such studies almost n
always call for sizeable increases in spending, which politically the a
legislatures are not ready to approve. However, once the legislature ci
has commissioned its own study, these cost estimates often become a
exhibit A to the plaintiffs’ lawsuit. Moreover, any estimates from te
these studies gain a higher profile by virtue of having been spon- in
sored and sometimes endorsed by the legislature or state educa- n:
tional authorities themselves. Indeed, in the Kansas adequacy case, m
the court held that the results of a study by an outside consultant
were conclusive against the state, even though the legislature itself of
had never endorsed them.’ ot

Calculating what an adequate education should cost sounds like
a straightforward undertaking, but it is anything but. While educa-
tors may have an idea of which programs and measures will result
in better test scores (although as we have argued throughout much
of this book, the evidence is, at best, mixed), there is no consensus
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in the scientific community on what it would cost to overcome the
adverse effects of poverty and other social ills that now keep many
children from achieving at levels comparable to middle-class chil-
dren. The overarching problem —facing courts, legislatures, and
the consultants hired by them—is the nonexistence of empirical
evidence on which to base estimates of the costs of attaining desired
levels of student proficiency, particularly for the most disadvan-
s—the central focus of most court cases. And there 1s
¢ the outcome sought—nhigh achievement for all
a district—has not been achieved before, except

taged student
no evidence becaus
or most students in

in isolated instances.’
Calculating the cost of an adequate education would be simple

if scholars could consistently show something like the following:
an additional expenditure of $1,000 per pupil appropriately spent
will translate, on average, into a five-point gain in student profi-
ciency. Unfortunately, decades of research have not been able to
show a clear causal relationship between the amount that schools
spend and student achievement; certainly our analysis in the previ-
ous chapter showed none.? After hundreds of studies, it is NOW
generally recognized that how money is spent is much more im-
portant than how much is spent. If schools do not spend additional
money effectively, that spending 18 unlikely to have any effect on

achievement. It remains difficult, if not impossible, to infer from
erns what it would really cost to change

ming efficient use of funds (or for that mat-
ter, continued inefficient use of funds)."’ This finding is particularly
important in considering judicially ordered changes in school fi-
nances, because such orders seldom require or even Suggest that
money be spent differently from how it has been spent in the past.
ble to wonder why determining the amount
fer a sound education is SO different from
other appropriation decisions. After all, government officials re-
peatedly estimate how much it will cost, for instance, to build
roads. But roads and schools really are different. We not only know
the outcome we want—a new highway—but we can also identify
with reasonable certainty the resources needed to achieve that out-
come—so much asphalt, so mary hours of labor, and so on. That

current spending patt
achievement, even assu

It is, of course, possi
of money needed to of
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is, we know the technology, and we can fairly accurately specify
the recipe for a new road. We also know from experience what
those resources will cost.

Little of this reasoning applies to the goal of providing an ade-
quate education—largely because no coherent description of what
.t would take to meet the goal currently exists. Partly it reflects the
fact that the process is s0 dependent on the skill and actions of the
primary actors—teachers, principals, and of course the students."
Because it is difficult to measure or specify differences among these
primary nputs, it is not feasible to identify just what would be
required from schools to reach any level of achievement. Addition-
ally, a multitude of factors outside the school’s control affects per-
formance. The child’s ability, the education of the child’s parents,
their involvement in their child’s education, the resources in the
home, bow much the child studies, how much TV the child
watches, the child’s motivation, the child’s health, and a host of
other circumstances beyond the control of the school authorities
all enter into the equation. In building the road, of course, a variety
of outside factors such as terrain, soil type, and weather conditions
also affects construction COStS, but these factors are not as depen-
dent upon actions of direct participants in the project, and, again,
the technology for dealing with them is better understood than
with education.

Providing an adequate education, like building a road, also de-
pends on the efficiency with which resources are used. But in public
education, this efficiency factor plays a much more central role in
thinking about costs than it does either in the private sector or in
other governmental sectors.? The road contractor not only must
competitively bid for the contract, but also must go on to build the
road for his contract price if he expects to make a profit; therefore

he has a strong motive to make the most efficient use of his money.
(Note that when there is just one bidder, we tend to be more skepti-
cal about whether the bid truly reflects the minimum cost of the
project.) Public schools face much different constraints. They are a
governmental monopoly, and parents, especially the poor, typically
have few options except the local public school. Furthermore, both
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traditional behavior and union constraints may operate to inhibit
efficient hiring and placement. An obvious example we return to
Jater is that teachers are paid on the basis of years of experience and
education degree, regardless of their performance or their results in
the classroom. A principal desiring to pay teachers based on merit
cannot do so in most states and districts. Nor is the pay for many
principals based on student outcomes.

While in some districts vigilant parents and taxpayers may de-
mand that school funds be well spent, the “right” answer is not
well understood by school personnel, let alone parents. Moreover,
school decisions are frequently designed to be insulated from out-
side pressure, implying that only the most aggressive and persistent
parents and taxpayers can hope to have any influence. In many
other districts, the concerns of school district constituents may be
quite different. For example, in many poor communities, parents
may, rightfully or wrongfully, believe they can have little impact
on decisions. Further, the school district may be the biggest em-
ployer, and the pressure to provide and protect jobs may trump
any considerations of efficiency.

The absence of a systematic positive relationship between
spending and achievement presents a real challenge to the consul-
tants who purport to describe the spending necessary to achieve
adequate levels of student achievement. This dilemma is best
exemplified in a candid statement from Augenblick & Myers
(2002), a consulting firm that has conducted more costing-out
studies than anyone else. In most of their studies, they readily ac-
knowledge that

resource allocation tends to reflect current practice and there is only
an assumption, with little evidence, that the provision of money
at the designated level will produce the anticipated outcomes.*
(emphasis added)

Here you have the whole problem in a nutshell. There is “little
evidence” that “provision of money at the designated level will
produce the anticipated outcomes.” Quite obviously, this is not
simply a “disadvantage” of the study; it undercuts the entire study
and its recommendations for additional spending.
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We look now at four approaches used by consultants, each of
which attempts to deal with the dilemma just pointed out in a dif-
ferent way. As might be guessed, these approaches all fall far short
of standards for scientific validity, although they demonstrate some
considerable ingenuity in crafting arguments with surface plausibil-
ity. They give the illusion of providing valid, useful, and reliable
information, but it remains that—an illusion.

Professional Judgment Approach

Perhaps the most commonly applied approach is the “professional
judgment” method.” With a few nuances, the approach involves
asking a chosen panel of educators—teachers, principals, superin-
tendents, and others—to develop an educational program that
would, in their collective opinion, produce certain specified
achievement outcomes. Their efforts typically produce “model
schools,” defined in terms of class size, guidance and support
personnel, and various programs that they deem necessary. The
consultant in charge of the study then provides the missing ele-
ments (for example, costs for central administration or for com-
puters and materials) and employs externally derived cost factors
(for example, average teacher or principal salaries) to determine
the total funds needed for the model schools.” The panel may or
may not provide guidance on extra resources needed for disadvan-
taged children, special education, or the like. The end result is a
cost figure based on a “basket of resources” that the panel mem-
bers believe are necessary to meet the desired goals, which support-
ers of the methodology like because it is easy to understand and
explain to legislators.

Professional judgment panels generally are instructed not to con-
sider where the revenues will come from to pay for their model
schools, or any other possible constraints on spending. They are
allowed to “dream big,” unfettered by any sense of reality or
thought of trade-offs. Typically, they will be instructed as follows:

You should not be concerned about where revenues will come from
to pay for the program you design. Don’t worry about federal or
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state requirements that may be associated with some kinds of fund-
, - ing. You should not think about whatever revenues might be avail-
it able in the school or district in which you work or about any of the
ne -  revenue constraints that might exist on those revenues.'®

With no incentive to be mindful of costs in coming up with their
model school, panel members tend to go on a shopping spree and
order everything their hearts desire, not the minimums actually
needed to provide an adequate education.

This feature of costing-out studies is very attractive to those in-
clined to pursue additional funding through the courts, which are
also single-issue-oriented and often ignore revenue constraints.”” A
2003 study by Augenblick Palaich & Associates illustrates not only
the extent to which professional judgment panels are urged to
forget real-life spending constraints but also the kind of interplay

d that occurs between consultants and professional judgment panels
ol (this time in North Dakota). In their final report, the consultants
T state: “We worked hard to push people to identify resources they
¢

thought were needed to help students meet state and federal stan-
dards in spite of their natural tendency to exclude items because
local voters might not approve of them or schools could ‘get by’
without them.”*®

In fact, these admonitions to professional judgment panels to
“dream big” amount to a fundamental redefinition of the term
cost. The term cost is usually understood to mean the minimum
expenditure necessary to achieve a given outcome, whether one is
purchasing a car or seeking to raise student performance.” The
idea is to establish the desired level of quality and determine the
least amount of money required to obtain it. But that is not the
way a professional judgment panel works. The panel is first told
to put aside cost considerations in imagining an outcome—a high-
quality education—and then asked what that high-quality educa-
tion “requires,” ignoring all other less costly options.*

Consider a father wanting to buy his teenage son a car. He asks
his son to find out the cost of a good, safe, dependable car that he
can drive to and from school. A different father tells his son, “I
want you to find a car to drive to school, and money is no object.”
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In the first case, the son might price outa Honda Civic, an economi-
cal but very serviceable car. In the other, he might bring home a
Hummer, an outrageously expensive model with all kinds of unnec-
essary bells and whistles. Both cars could do the job, but one is
many times more expensive than the other. Professional judgment
panels are like the second son; they operate without constraints of
any kind on spending—except that the panels cannot even be as-
sured that their Hummer will do the job.

Another major problem with this method is the inherent conflict
of interest for panel members who may stand to personally benefit
from the higher spending recommended by them. If the state
wanted to determine what it should spend to build a two-mile
stretch of highway, it would not convene a panel of road contrac-
tors likely to be given the contract, tell them not to worry about
where the money to pay for the project is going to come from, and
ask them to come up with a price. Yet this is exactly the way a
professional judgment panel costing-out study works. Educators
who benefit financially and otherwise from higher spending on edu-
cation are told that money is no object, and then asked to tell the
legislature how much they think should be spent on education in
the state. Their evident self-interest in the outcome makes such
studies little more than “wish lists,” as one court described them.?!

Some consultants try to ameliorate the conflict of interest by
using educators from outside the state as panel members, since they
will not themselves financially benefit from the results of the study.
However, this tactic is commonly criticized by other consultants,
who contend that out-of-state teachers and principals do not know
enough about the particular state to make the necessary judgments.
In a more outrageous example of bias and self-interest, the inter-
est groups who commission the studies select the panelists them-
selves. In Missouri, the plaintiff not only sponsored and paid for
the costing-out study it relied on in its adequacy suit; along with
its supporters, including the state teachers’ union, it handpicked
the panel members.” In Massachusetts, where four plaintiff school
districts were involved, teachers and principals from those districts,
who had a direct financial interest in the outcome of the study and
Jawsuit, were allowed to sit on the panels. Amazingly, the mother
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of the named plaintiff in the original adequacy suit filed in Massa-
chusetts was a member of one of the panels.”> No wonder that even
the special master who otherwise sided with plaintiffs in that case
did not give any credence to the study.*

Professional judgment panels are effectively encouraged to max-
imize expenditures in the hope that the resulting amount will be
enough to produce proficient students. A 2004 New York study
conducted by a consortium of researchers from two groups—the
American Institutes for Research and Management Analysis and
Planning, Inc. (AIR/MAP)—even used a two-stage process in which
subpanels first estimated the desirability of various educational
components, and a super-panel then aggregated the results, input
by input, from each of the subpanels. This design effectively max-
imized expenditure estimates by ensuring that any trade-offs be-
tween programs and resources made by the individual subpanels
were ignored.

Courts relying on professional judgment studies to mandate
spending levels assume that the panelists’ model school will pro-
duce the desired results just because that was the panel’s objective.
But none of the reports ever test that assumption or evaluate the
possibility of such achievement levels being reached. In fact, just
the opposite holds. Reports generally include a disclaimer, citing
other possible reasons why students may not actually achieve at
these levels, despite the provision of the recommended additional

funding. Take, for example, the statement in the New York City
study sponsored by plaintiff CFE. After recommending an increase
in annual spending for the New York City public schools of $5.63

billion, it added:

It must be recognized that the success of schools also depends on
other individuals and institutions to provide the health, intellectual
stimulus, and family support upon which public school systems can
build. Schools cannot and do not perform their role in a vacuum,
and this is an important qualification of conclusions reached in any
study of adequacy in education. Also, success of schools depends on
effective allocation of resources and implementation of programs in

school districts.”
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Incredibly, the very experts who tell courts how much money will
produce the desired student success admit in the same report that
this money may do nothing of the kind.

Such studies do not rely on any empirical evidence. Even worse,
they often ignore empirical evidence that directly contradicts the
results of the studies. Consider a 2003 study by Augenblick Pa-
laich & Associates, which used a professional judgment analysis to
determine the spending level necessary for each of North Dakota’s
school districts to attain desired outcome goals in 2002.7 It also
specified the additional amount of aid each district would need to
attain these outcomes or, in about twenty-five school districts, the
amount by which spending already exceeded its recommended lev-
els. Because information is available on the actual performance of
North Dakota students for 2002, we were able to calculate the
relationship between their performance and the fiscal deficits and
surpluses determined by the Augenblick study. (Here, spending less
than the study found necessary is termed a “PJ [professional judg-
ment] deficit”; spending more is termed a “PJ surplus.”) We would
expect that student performance in districts with PJ surpluses
would exceed, or at least meet, the panel’s achievement goals, and
that districts with larger PJ deficits would be further from achieving
their goals than those with smaller PJ fiscal deficits. These expecta-
tions are appropriate, since the methodology already takes into ac-
count differing needs that arise from variation in school size, the
concentration within a district of a disadvantaged population, and
the like.

Yet the results of the PJ study were exactly the opposite of what
one might reasonably expect. On the average, student achievement
in districts with funding greater than the panel recommended, or
a PJ surplus, was significantly worse than that found in dis-
tricts with lower than recommended spending, or a PJ deficit (see
figure 7.1).

Using a more sophisticated analysis, a regression of reading and
math proficiency percentages of North Dakota districts, indicates
a positive relationship between a PJ deficit and student achieve-
ment. In other words, the larger the PJ deficit, the higher the stu-
dents’ performance. This positive relationship between deficits and
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en after eliminating all surpluses

and deficits greater than $2,000 to ensure that the analysis is not
distorted by outliers. In short, the information provided by the PJ
study was worse than no information. Its results would have dic-
rated less, not more, spending for districts whose students were
struggling the most to meet the state’s academic standards, even
though spending overall would substantially increase.
Such obviously silly results are far from unique. In another
costing-out study by Augenblick’s firm in Missouri, the results
were similar. That study concluded that an average increase 1n
funding of $4,874 per student was needed in Missouri’s top
twenty-five performing school districts, compared to only $2,551
in its twenty-five lowest-performing districts—again, the opposite
of what one would expect.”’ These anomalous results pervade the
professional judgment approach, which never tries to calibrate re-
sults to known achievement patterns.

Tn sum, it should surprise nobody that the professional judgment
approach yields biased and unreliable recommendations, albeit
ones that tend to be very useful to people interested in expanding
educational spending. Panel members generally lack expertise in
designing programs to meet objectives that are outside of their ex-
perience. While they may have experience making trade-offs within

chool or school district budgets, they rarely have the re-

achievement levels holds true ev

current S
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search skills or personal experience to know how resource needs
will change if they design a program for higher student outcomes
or for different student body compositions. We have already
pointed out the palpable conflicts of interest endemic to such pan-
els. But their most important flaw is the failure to even consider
other reforms, such as vouchers or charter schools or stronger ac-
countability measures. As stated in the consultant’s report on the
New York study:

PJPs [professional judgment panels] were not asked to reform other,
often quite important, components of New York’s education sys-
tem. School district consolidation, charter schools, devolution of
authority in large districts, school board structural reform, and a
long list of other possible changes might well be in order. However,
they were not the focus of PJP deliberations.?

The panels were given only one choice: spend money. At the hear-
ing before the judicial referees in the CFE case, when one of the
parties asked the referees to include charter schools in their recom-
mendations to the legislature, the response denying the request was
simple and to the point: “This is about money.”?”

State-of-the-Art or Evidence-Based Approach

An alternative to the professional judgment approach is one that
relies on the judgments of the consultants themselves. This ap-
proach has been immodestly called “state-of-the-art” by the major
consulting firms using it.* Seeking to give their studies enhanced
scientific cachet, they also refer to it in more recent applications
as the “evidence-based” method. Generally, the method works as
follows: The consultants review available research and select spe-
cific studies that relate to the typical programs and services consid-
ered necessary for a model school, such as small class sizes, and so
on. They then develop a set of model schools based on the pro-
grams and services they select and price out their cost. They then
use the costs of these model schools to determine statewide costs.

The most recent versions of the model are very precise: they
quantify the effectiveness of each program or service included in
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their model schools by actually showing the impact on achievement
|t from implementing it for a single year (grade) for

that would resu
cach student.” Perhaps they have supplied too much information.

Their results, whether evaluated for each separate component Or

for the combined package, are simply not credible.

Let us take their claims at face value by looking at a recently

conducted cost study using the evidence-based approach in Wash-

ington State conducted by Allan Odden and Lawrence Picus, the

consultants who are the chief proponents of this methodology.*
{tants designed a school around a series of

As is typical, the constt
programs that have surface plausibility: smaller class size, full-day

kindergarten, expanded summer school, more professional devel-
opment for teachers, and the like. They then reported what they
believed to be the best evidence about how much improvement
each component would bring about, and recommended including

all of the components, regardless of their respective cost Of ef-

fect. Figure 7.2 summarizes the consultants’ evaluation of the

achievement impacts of each component, garnered from the best
research they could find, if Washington accepted their recommen-
dations.® Thus, {or example, they report that, according t0 their
review of the best scientific literature, class size reduction would

udent (who starts at the fifty-

move the average Washington st
seventh percentile of the national achievement distribution) up to

the seventieth pelrcentile.34
The consultants do not typically show the combined effect of the

components they specify, but it is easy tO calculate their projected
combined impact. We have added to the chart our computation o
the combined impact of implementing all nine components, which

is found by simply summing the impacts of the separate programs
Such a calculation lustrates, perhaps better than anything, the un-
celiability and bias of the studies upon which they rely. As figure
7 2 shows, under their interpretation of the research, implementa-
tion of their recommendations would turn the average student in

Washington, now performing at the fifty-seventh percentile, into

the best-performing student in the country, scoring above the

ninety-ninth percentile.35 Indeed, by their reckoning, introducing
only one of the nine components——classroom coaches—would ina
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single year skyrocket the average student in the state of Washington A\
from the fifty-seventh percentile in the nation to the ninety-sixth ders
percentile. Such results are simply not credible. ‘ did
Past experience makes it is obvious that the consultants’ pro- imp:
grams—which are nothing more than repackaged versions of vari- saril
ous existing programs—will not have any such results. Either the on \
program evaluations are deeply flawed or the consultants have se- the .
lected a particularly biased set of program evaluations. Odc
This methodology has other serious problems. It specifically es- stud
chews attempts to calculate the minimum costs of achieving any tant
level of achievement. In fact, it appears that the consultants seek opir
instead to maximize expenditures. The programs they repeatedly thot
recommend in state after state vary widely in their predicted ef- whi.
fectiveness and cost, according to the consultants’ themselves. Yet nific
crea

instead of concentrating on programs that yield high achievement
per dollar invested, the consultants typically recommend doing ev-
erything, even though some of their programs would purportedly
produce ten times the achievement of others for each dollar spent.
For example, if instituting classroom coaches will raise achieve-
ment to the ninety-sixth percentile, does it really make economic
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ense to implement eight other programs, thereby doubling or tri-
Jling the cost, to move to the ninety-ninth percentile?“ Rational
ing would never make programmatic de-

overnment decision mak
cisions in this manner (unless cost efficiency were really deemed

‘Irrelevant) .

The only empirical bases for state-of-the-art analyses come from

2 small number of selected research studies that do not necessarily

apply to particular states. And, most important, because those
studies have been selected from the research base to suit the consul-
s no reason to believe that they provide

ants’ own purposes, there

“an unbiased estimate of the more general empirical reality. Indeed,

studies of the same programs that show little or no impact on
outinely disregarded in favor of those

student achievement are t
showing the highest impact. The usual response to such objections

is simply to say that «while the evidence may not be perfect, it is
the best we have.” If it is that bad, however, it should not be used

for policymaking.

While the concerns just cited are serious, another problem ren-

ders the entire process meaningless, even if these other concerns
did not exist. For the evidence-based method to work (to actually
improve achievement), the states and school districts must neces-
sarily spend their money on the approaches they recommend and
on which their cost estimates are based. Yet in Wyoming, where
the legislature has relied upon cost figures generated by Picus and
Odden using the «eyidence-based” approach, the consultants’ own
studies show that nothing of the sort is taking place.” The consul-
tants recommended smaller core classes, more professional devel-
opment, and extending the school day. But Wyoming school au-
thorities continue to spend money much as they did in the past,
while ignoring the consultants’ recommendations. They paid sig-
nificantly higher salaries to existing teachers, dramatically in-
creased the use of aides, and introduced more clective classes rather
than concentrating attention on core classes.® Thus, although
Odden and Picus have set forth a theoretical cost for an adequate
education, the cost figures are unrelated to any potential outcomes,
because the specific programs underlying them are being wholly
ignored. Whether Wyoming’s actual spending choices lead to the
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level of achievement posited by the two consultants will be totally
happenstance, having nothing whatsoever to do with their “scien-
tific” study and its calculation of the cost of an adequate education.
Put another way, there is an infinite number of potential programs
that could be costed out and subsequently ignored in practice. It is
easy to invent imaginary schools that are either more expensive or
Jess expensive than their choice. What makes the choices of these
consultants any better than others in the set of imaginary schools?¥

Successful Schools Approach

Historically, the other method most commonly used to calculate
the cost of an adequate education has been the “successful schools”
approach. It begins by identifying schools—or districts—in a state
that have been most effective at meeting some set of educational
goals. Efforts to identify successful schools typically concentrate
on student achievement, normally with no adjustments based on
student background.” Spending on special programs, €.g., reme-
dial education or special education, is stripped out of budgets in
order to obtain a “base cost” figure for educating regular students
in each successful district. Exceptionally high- or low-spending
schools are often excluded, and the base costs for the remaining
schools are averaged to arrive at a level of base spending that can
reasonably be expected to yield high performance. (The high-
spending districts are presumably eliminated because they are
spending inefficiently, i.e., spending more than the minimum to
achieve the observed outcomes. The rationale for eliminating low-
spending districts is less clear).

The assumption underlying this method, and articulated by Ron
Edmunds, the founder of the Effective Schools Movement, is that,
f some schools in the state meet the required performance standard
and spend in the range of, say, $8,000 per pupil, similarly situated
school districts should also be able to meet the standard on similar
amounts.*! Thus far, the methodology makes a lot of sense. It is
based on empirical evidence about spending by those schools that
have been most successful.”
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However, this is not the end of the process. It is necessary some-
how to generalize from these selected schools in two ways. The
selected schools may differ from others in the state in terms of the
- backgrounds of students. And, building on the accountability and
adequacy issues surrounding the analysis, it is often necessary to
consider the implications for performing at a higher level than any
of the schools currently observed in the state.

The method typically selects the highest-performing schools in
the state, defined by student test scores and other educational out-
comes, as the gauge for spending levels. These schools are almost
always predominantly white and middle-class, meaning that the
base cost excludes many of the nonschool factors that affect stu-
dent performance in many less successful schools, such as family
background, peer relationships, and previous schooling experi-
ences. There is no reliable evidence that similar funding will yield
similar achievement in two schools with student bodies from very
different backgrounds; indeed, there is powerful evidence to the
contrary. Therefore, the base costs have to be adjusted to take into
account the requirements of special needs and other at-risk chil-
dren. In most studies, the consultants simply add a weighting that
increases funding for special needs students. (For example, a stu-
dent qualifying for the free and reduced-price lunch program may
be treated as 1.5 students, and a student qualifying for special edu-
cation services may be treated as 2 students.) The consultant is then
able to calculate the cost of being “successful” for schools with
varying mixes of at-risk student populations. From those figures,
they calculate total statewide costs of providing an “adequate” ed-
ucation, i.e., one akin to that offered in the successful schools se-
lected by them.

As previously mentioned, the problem is that no one knows what
the proper weightings should be. Does it cost 1.2 times or 1.6 times
the cost of an average regular pupil to educate an at-risk pupil,
typically defined as one eligible for the free and reduced-price lunch
program? Does spending 20 percent more, rather than 60 percent
more, on such children significantly increase the odds that they will
perform better? Past spending programs, such as the federal Title
1 program for disadvantaged students, have a very poor perfor-
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mance record, implying again that there is not sufficient experience succ
with success to predict how spending on disadvantaged students perf
relates to outcomes. Plaintiffs and cost consultants routinely rely perf
on very high weightings, but in truth there is no consensus in the ful,
education or research community about what the weightings perc
should be, or whether increasing them leads to higher achievement. T
In 2004, over half of the states had no multiplier for poor children. seris
For those states that did, the weightings in 2002 varied from 1.02 tern
t0 1.59.4 Other programs—those for English learners and for spe- set
cial education—also vary widely in form and in amount across the the
states, and also have little empirical basis. Ultimately, the successful app
schools approach seems to depend on guesswork as much as the toc
professional judgment method.*
The adjustments for different types of students can also lead to
anomalous results. For example, Augenblick & Myers performed a Cos
successful schools analysis on behalf of the Massachusetts teachers’
union and other supporters of the plaintiffs in connection with that The
state’s renewed adequacy case in 2004. The court found that two- “ec
thirds of the seventy-five schools that they had identified as “suc- mel
cessful” under the current funding levels did not have as much spe
money as his methodology declared necessary for success. Ac- ods
cording to the results of his study, spending would have to be in- ach
creased in those districts in order for them to be “successful” or, by der
definition, adequate, even though under his definition of adequacy, rive
they were in fact already meeting his standards of “success.” par
Quite apart from such considerations, the successful schools ap- (
proach faces the second basic methodological problem: there are an
limited (or no) data available that enable making accurate predic- jud
tions about the cost of improved student performance. Consultants of
project the levels of student proficiency that would occur in the dex
future if spending were increased, basing their projections on a Ro
school’s current operations and current performance levels. They bec
can say something about meeting the performance goals estab- sta
lished under NCLB only if some subset of schools is currently me
achieving at the level that NCLB requires. However, essentially no pri
district has yet reached the NCLB standards. Because the approach frc
of

relies on observations about a set of schools with a given level of
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success, it has no way to project those observations to any higher
performance level. For example, if 70 to 80 percent of students

~ perform at the proficiency level in the schools identified as success-

ful, there is no reliable way to extrapolate those results to a 95

percent level.
The inability to extrapolate to different performance levels

seriously compromises the ability of this technique to consider al-

ternative policy goals. Moreover, because it never identifies any
set of policies, personnel decisions, or the like that contribute to
the successful schools (but are absent from unsuccessful ones), the
approach provides no real policy guidance to schools that want

to do better.

Cost Function Approach

The “cost function” approach, sometimes referred to as the
“econometric” approach, relies on current spending and achieve-
ment patterns across all schools in a state to predict optimum
spending solutions.* The most popular forms use statistical meth-
ods to describe how spending across a given state varies with
achievement and with characteristics of the districts and their stu-
dents.”” They then use the results of their statistical analysis to de-
rive appropriate spending levels for each district depending on its
particular pupil mix and other measured characteristics.

Cost functions have entered into the adequacy debates largely as
an alternative to the prior methods. The prior three approaches to
judging adequacy have the appeal of being easily understood and
of having surface plausibility. In contrast, early participants in
developing costing-out methods, James Guthrie and Richard
Rothstein, commented a decade ago, «At the most practical level,
because of its technical complexity, there is little chance that
statistical modeling can be proposed in any state as the primary
means of calculating the cost of an adequate education or as the
primary way of estimating how the costs of education may vary
from place to place or from student to student.”® But, as the flaws

of the prior methods have become obvious, their usefulness and
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impact have diminished in both courts and legislatures. The econo-
metric approaches have now gained almost the opposite appeal of
the other methods: they are complicated and difficult to under-
stand, so they must provide the scientific foundation for reliable
costing-out of adequacy.

The technical complexity of these studies presents a challenge to
us also, because understanding the nature of the studies, and why
they fail to provide reliable answers to the “how much” question,
requires more technical discussion than needed for the others. Nev-
ertheless, given their growing use, it is important to lay out the
fundamental issues, even if it requires dipping into statistical
modeling issues.

For all their scientific pretensions, cost function studies also can-
not come to grips with the lack of any significant causal relation-
ship between student performance and spending.”’ As we have
noted, there is a large body of statistical research examining how
various levels of funding in schools influence student achievement,
after taking into account differences in a range of background char-
acteristics. This research, often called “production function” anal-
ysis and reviewed previously in chapter 3, has found little consis-
tent relationship between spending and student outcomes. Even
those studies showing that more money does improve student pet-
formance typically find only a very small effect of spending on stu-
dent outcomes.® Given these small, if any, spending effects, these
analyses imply that, absent other reforms to make the education
system more efficient or responsive, it would take extremely large
and unrealistic spending increases to make any meaningful prog-
ress in raising achievement.

Consultants doing “cost function” analysis take a slightly differ-
ent approach and purport to have found a way to predict how
spending must vary in order to obtain a given level of achievement.
Instead of asking how much achievement would rise if a school
were given an extra $1,000 per student (as the prior work has

asked), they consider how much spending would increase if
achievement went up by five points.”" To a nonspecialist, these
questions sound almost the same, and the nonspecialist would be
right. Both methods rely on exactly the same data, and one would
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expect similar answers regardless of the method used. However,
for mathematical reasons having to do with the drawing of the
regression line in each approach, the results not only differ, but
differ so much that it renders the results downright silly.

Let us look at what happened from parallel studies in California.
As part of a broad set of studies of California’s public schools, a
number of costing-out studies were conducted to determine how
much would have to be spent to allow the state’s students to meet
certain academic standards.” Jennifer Imazeki, a well-known ex-
pert in the area, applied both statistical approaches to the same
data, but got such strikingly different results that it was obvious
that the results of both studies should be disregarded. Using cost
function analysis, she estimated that annual education spending in
California would need to be increased by $1.7 billion a year to be
adequate (on a base of approximately $50 billion).”* Using produc-
tion function analysis, based on the same data, she estimated
spending would need to be raised by $1.5 trillion per year—almost
4 thousand times greater. Put into a slightly different perspective,
this latter figure is thirty times the total amount California
currently spends on its schools and three times larger than the
spending on K-12 education for the entire United States.

The use of the same techniques in other states has also resulted
in widely disparate results. For example, in recent studies con-
ducted in Missouri, the use of one method indicated an increase of
$367 per student would be required to meet academic targets,
while the other estimated a $22,000 increase per pupil would be
needed. Similar studies introduced in the Texas adequacy case also
reached widely differing results.™

Importantly, the higher numbers obtained by the consultants
come from the approach most accepted in the research literature
(understanding how much achievement would change with addi-
tional resources), and their magnitude reflects the common finding
that spending variations are not significantly associated with stu-
dent achievement. Thus, it takes vast amounts of money to get any
achievement change if schools stick to the current way of doing
things. As these studies show, and as Imazeki acknowledges, the
relationship between dollars and student achievement is so uncer-
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7.3 Missouri District Average Eighth Grade Math Scores vs. District Spending

tain that such results should not be used to gauge the potential
effect of resources on student outcomes.” One can readily see this
lack of any meaningful relationship by plotting achievement
scores against per-pupil spending for the different school dis-
tricts in a state. For example, figure 7.3 portrays the 2006 scores
for each Missouri school district on the Missouri Assessment of
Performance for eighth grade math.* The cloud of points, each
representing the average test score of a Missouri school district,
shows vividly the lack of any relationship between spending and
achievement.

It is possible that the lower-scoring districts have disadvantaged
student populations that are more difficult to educate and that
therefore figure 7.3 does not accurately reflect whether higher
spending is having a beneficial effect. However, using regression
analysis, we can adjust for that possibility. We have done exactly
that in figures 7.4 and 7.5, allowing for differences among districts
in the racial composition of their student bodies, the percentage of
students in poverty, as indicated by their participation in the federal
government’s free and reduced-price lunch program, and total en-
rollment. Figure 7.4 shows the relationship between achievement
and spending, after controlling for these differences using the stan-
dard achievement-spending or production function approach,
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7.4 Achievement-Spending Relationship: Production Function Results, after
Controlling for Poverty, Race, and Enrollment

while figure 7.5 reflects the results using cost function analysis.
Again, the central feature of both graphs is the “cloud” of points,
each representing a Missouri school district, indicating little rela-
tionship between spending and achievement. The regression lines
on each figure slope slightly upward, indicating that for lots of
money some slight achievement gains might be realized. However,
as pointed out earlier, the amounts are so large as to render the
methods useless in trying to determine the amount of spending it
would actually take to reach such achievement levels. For example,
in the cost study presented by plaintiffs in the Missouri court case,
the target for performance in Missouri called for increasing
achievement in mathematics by sixty-seven points over their 2006
level. The slope of the line in figure 7.4 indicates that this would
require additional spending per pupil of over $22,000, i.e., the re-
gression line would have to be extended a very long way to the
right before it was high enough on the y axis to reach sixty-seven
added points. Put in context, this would require a quadrupling of
K-12 education spending in the state, clearly something that for
political and practical reasons is not going to occur. Indeed, any
- public official, including judges, who even suggested such an in-
crease would be laughed out of office.
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7.5 Achievement-Spending Relationship: Cost Function Results, after Control-
ling for Poverty, Race, and Enrollment

The key part of the cost function approach, found in figure 7.5,
is that the “no relationship” clearly seen in the figure takes on a
different meaning. Now it appears that one can trave] a long way
in student achievement (on the horizontal axis) while only rising a
little bit in terms of spending (the vertical axis). In sum, the cost
function approach simply tries to capitalize on a different way of
expressing the lack of relationship of spending and performance,
a different way that appears more plausible than the outlandish
interpretation of no relationship in figure 7.4.

These average spending relationships—whether estimated in the
way of the “production functions” or in the way of “cost func-
tions”—signify nothing more than the pattern of spending in a
state. In order to interpret either of these relationships as describing
the “cost” of changing achievement, one would have to presume
that any inefficient spending is eliminated from the analysis. The
trouble is that there is no budget item labeled inefficiency that can
be factored into the statistical analysis. Inefficiency differences
across districts are impossible to remove from the observed spend-
ing-achievement relationship in a state, resulting in the patterns
we have observed: many high-achieving districts with low spending
and vice versa.
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~ Inefficiency can be buried deeply in the operations of districts in

2 thousand different ways: as salaries for teachers that are unre-
Jated to the teacher’s performance or quality, as programs that have
" 1o effect on student outcomes, OF as the purchase of very costly
inputs such as class size reduction instead of more cost-effective
means of raising student achievement. Cost and production func-
tion studies do not consider any of these factors. Instead they typi-
cally include ad hoc measures of district characteristics in the statis-
tical analyses and claim that they are related to efficiency. For
example, in an attempt to provide some orderly pattern, the cost
consultants in Missouri included characteristics of the district such
as the amount of state aid per pupil, the percentage of the popula-
tion aged sixty-five or older, and voter turnout in elections,”
though how these factors are associated with more or less efficiency
in a district is hard to fathom. The statistical analyses themselves
show that these measures are only slightly related to spending dif-
ferences across districts and could not possibly explain the wide
disparities in spending for districts achieving at the same levels—
i.c., the cloud of points in either figure 7.4 ot 7.5.

Given the fundamental problems discussed, it adds little to g0
into detail about how current observations must be extrapolated.
Obviously, if one projects to higher achievement—such as 100 per-
cent proficiency in 2014 according to NCLB—it is necessary to g0
outside of the current observations.” Additionally, since much of
the legal and policy focus is on low achievers, it is generally neces-
sary to assume that high socioeconomic status (SES) districts di-
rectly show what low SES districts can do in terms of achievement.”
If the other concerns about cost functions were appropriately ad-
dressed, these issues alone would be showstoppers. Nonetheless,
one seldom gets to this point with cost functions.

Comparing Approaches and Studies

But it is not just the two different cost function studies that produce
wildly different results; the results of the four different approaches
consultants use to estimate how much an adequate education
should cost vary considerably as well— and fundamentally call into

aurape N,
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question their reliability. Even though the standard of adequacy b
may differ somewhat from state to state, it should presumably cost A
more or less the same to provide an «“adequate” education in New f
York as in Tllinois, assuming the cost numbers are adjusted to reflect v
different costs of living. However, the truth is that the cost study e
results not only vary from state to state, they are not even close. §
Look at the results found by Bruce Baker, a supporter of costing- z
t

out studies and a consultant working in various school finance

court cases, when he compared the results of thirty-six “costing-
out studies” from seventeen different states. The results were strik-
ing, in several ways. As shown in figure 7.6, the “hase” costs, with
no monies added for special student needs, varied all over the map,
from $5,210 in Illinois to $17,647 in one of the New York studies,
in 2004 dollars.®” When adjusted for regional cost
of living differences, the wide disparities still remained, with some
concluding it would cost about $5,000 per student and others con-
cluding that over $15,000 per student would be required. Nor were

those numbers outliers. The cost figures were arrayed all along the

spectrum, as figure 7.6 demonstrates.®’

One might try to account for such differences by arguing that
different states have different quality requirements for an adequate
education. But in Illinois, where the costing-out study concluded

o

when expressed
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that $5,000 per student was sufficient, the state constitution con-
tains the highest standard of the fifty states, requiring the state to
provide its students with a “high quality” educatién. In contrast,
New York, where costing-out studies concluded that more than
three times as much money was necessary to satisfy the constitu-
tion, has one of the lowest constitutional standards of the fifty
states. It simply requires “free common schools” and does not spec-
ify their quality.

Even within the same states, the cost studies result in vastly dif-
ferent cost figures depending on which of the four methods consul-
tants used. On average, studies using the successful schools method
conclude that the cost of providing an adequate education is about
$2,000 a student less than the studies relying on the professional
judgment model, even when such studies are of the same state edu-
cation funding system. The Missouri costing-out study by Augen-
blick & Myers on behalf of the members of the Missouri Education
Association used both these models and got two dramatically dif-
ferent results. The professional judgment model indicated that it
would cost $7,832 per student in Missouri to provide an adequate
education; under the successful schools model, the cost was
$5,664, which was not only roughly the amount the schools were
already spending, but also over $2.,000 less per pupil than indicated
by their professional judgment study.** The results of the successful
schools study indicated no additional money was needed; the re-
sults of the professional judgment model indicated that almost a
billion dollars more was required. It is difficult to take seriously the
results of any of these studies, or consider any of the four methods
generally reliable, when the same consultant studying the same
schools can produce two such different results.

An analysis of costing-out studies by Augenblick & Myers in
four separate states, undertaken by Education Week in 2005, found
that the successful schools method resulted in significantly lower
costs, varying from $735 per pupil lower in Maryland to $2,461
lower in Missouri.®* This fact has not been lost on plaintiffs or state
government officials who want higher spending on education, and
consequently they have insisted that the professional judgment ap-
proach be used in most studies conducted in recent years.**
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In summary, there are many analytical problems with costing- of
out studies, and there is little reason to believe that they can accu- al
rately determine the amount of funding necessary to provide an he
“adequate” education. Even some of the school finance consultants fu
who have been paid hundreds of thousands of dollars to conduct
these studies are no longer willing to vouch for them. James D
Guthrie, who is generally given credit for pioneering the profes- in
sional judgment model in Wyoming and whose company MAP, in P
conjunction with AIR, conducted the costing-out study relied upon ac
by CFE and the trial court in the CFE case in New York, has be- fc
come thoroughly disillusioned with the manner in which such stud- de
ies are being conducted and used, concluding that the claims made in
in them are “unsubstantiated” and “unreasonable.”® in

It is impossible even in retrospect to assess the accuracy of such i
studies, that is, to see after several years if they have accomplished
what their purveyors claim. The amounts recommended in the o
studies conducted thus far have been so unrealistically high that it fe
is doubtful that any state legislature will ever fund them at the ¢
recommended levels.¢ Therefore, if performance goals are not c
reached in two, three, or ten years, study advocates will always be ir

able to argue underfunding as the reason for failure. Even if such £
levels of funding were actually provided and children still failed to p
meet the state standards, advocates of such studies could point to S(
their disclaimers that money alone cannot ensure success®’ or plead it
failures in implementing the recommended programs.*® £
Most damaging, however, is the implication of such costing-out le
studies that our country’s education problems, particularly those d
related to the low achievement of at-risk students, can be solved it
by increased spending alone. By their very nature, such studies ig- a
n

nore other more effective steps a state or school district might take

+0 increase achievement, and focus solely on increasing spending. a
st
How Should the Money Be Spent? p
tl
Costing-out studies are not the only “scientific” evidence appealed i1
to in courtrooms and legislative chambers. Research on the c
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fectiveness of particular programs and educational strategies
so plays a role in discussions of educational policy because it
helps to answer the all-important question: how should education
funds be spent? ‘

It makes some sense, as a matter of principle, to justify particular
policy decisions—regulatory frameworks or the use of state fund-
ing for particular programs—by citing scientific evidence that the
program works. If science says that the program will raise student
achievement, then the state may want to insist that all districts

ICt

. follow it. Legislatures can write such a policy into law, or state
‘j_ departments of education can require districts to pursue it, or fund-
¢ ing can be structured to supply money if it is used. Or courts seek-
| ing remedies in adequacy suits may order that districts implement
; the program.

Whether the program, once implemented, bears the fruit sug-
gested by the research depends on a variety of factors. First and
foremost, the underlying scientific research clearly must be highly
reliable and widely applicable. This proves to be a tough test, be-
cause many plausible-sounding policies linked to research prove
ineffectual in application. Second, the implementation must be
faithful to the underlying design if the research is to be a good
predictor of the policy’s impact. Policies that prove effective in
some circumstances do not always travel well; small differences
in implementation or local variations can produce quite different
results. Third, policy initiatives aimed at a specific program can
lead to unanticipated and sometimes harmful consequences as local
decision makers react in unexpected and unintended ways to the
incentives that are created. Finally, of course, the policy has to be
a good one in the economic sense; that is, its educational returns
must be sufficient to justify the expense of the program, as well as
any related impacts on other programs.

It would, of course, be impossible to consider here all the existing
scientific research on education, and how well scientifically based
programs have fared once implemented by specific schools and dis-
tricts. But we can illustrate some of the problems that have arisen
in applying scientific research by looking at two popular policies:
class size reduction and preschool education.
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Debates over these two policy ideas have become central to many
legislative and judicial deliberations in the last decade.”’ In other
years, different programs might have made the top of the list. For
example, in the 1990s, the central focus of many educational policy
discussions was whole school reform.” This idea even produced a
public—private partnership called the New American Schools with
a design competition and federal start-up money.”" Yet, after much
hoopla and high hopes, implementation problems and the lack of
obvious achievement gains led to its gradual demise.”* Prior to that,
the Office of Economic Opportunity experimented with “perfor-
mance contracting”—hiring private firms to provide education and
paying them based on results. But here the inexperience in writing
contracts doomed the effort.”? Other efforts in other years were
likewise trumpeted, and likewise faded.

As the following discussion will make clear, the application of
science to difficult questions of education policy has not been very
effective. We believe that science could potentially be enormously
helpful in finding solutions to education problems, but only if it
is based on reliable and appropriate conclusions. Certainly, some
research was unsuccessful because of flaws in the research itself,
but more often, we believe, the problem has been the lack of appro-
priate data and the failure to properly evaluate policies before put-
ting them in place. In the last section of this chapter, we address
how better use could be made of science in education decision mak-
ing, and why features of performance-based funding are critical to
achieving those benefits.

Class Size Reduction

The impact of class size on student outcomes is perhaps the most
studied policy issue in education. By the early 1990s, most studies
looking at this issue found only limited evidence that reductions in
class size were associated with improved student achievement.
While teacher—pupil ratios fell steadily after the 1960s, these reduc-
tions were seldom a primary policy choice.”* In 1996 this situation
changed when Governor Pete Wilson of California, looking for a
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e money into schools without devoting all of it to

higher teacher salaries, hit upon the idea of reducing class sizes
across the state. Wilson’s political popularity consequently shotup,
inducing a majority of other governors and the federal government
to very quickly announce their own programs to reduce class sizes.
The policy proposal is aided considerably by a surface plausibil-
ity. Smaller classes permita teacher to individualize instruction and
to spend more time with each student. As 2 result, they must by
popular consensus lead to improved achievement.” Unfortunately,

the issue is vastly more complicated.
The result of the rush to smaller classes was 2 search for evidence
supporting the initiative, and the proponents of the policy*—includ—

teachers’ unions, and school personnel———seized upon

nt experiment in Tennessee that previously had

a random assignme

been largely overlooked. Project STAR was a legislatively man-
dated evaluation of an experimental reduction in class size from
the then standard of twenty-two to twenty-five students per class
to thirteen to seventeen students per class.”s Beginning with a set

of seventy-nine schools that volunteered for the experiment and

that had at least three sections of classes in each grade from K to

3, kindergarten students in 1985 were randomly placed in either
small or large classes. Students were tO Stay in small or large classes
for the entire four years of the experiment (K-3), and each spring
the students would be tested in reading and math to gauge achieve-

ment growth in the different-sized classes.

The random assignment experiment is widely regarded as one of

the most valid ways of separating the causal effect of a policy from
other factors that might be influential.”” Other analytical designs,
including those most frequently applied to study class sizes before
the STAR experiment, arc more prone O questions about the in-
fluences of other factors, even though efforts are made to control
statistically for such factors through regression analysis.

In the STAR experiment, student performance in the small
classes averaged about one-quarter of a standard deviation higher
than that in the larger-sized classes. An impact of this magnitude
implies that a student at the center of the distribution would move

up to the sixtieth percentile. Based on these estimates, findings from

way to put mor

ing parents,
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this experimental program Were immediately cited as support
for reductions (even as all other evidence was disregarded). Across
the country, teacher—pupil ratios declined rapidly. Indeed, the two
costing-out methods described earlier that rely on professional or
analyst judgments always include a significant class size reduction
component based largely on Project STAR. Similarly, most trial
presentations 1 adequacy cases include evidence from Project
STAR in order to justify increased funding of schools.

By the standards of random assignment experiments, Project
STAR was not a very high-quality experiment.” Over half of the
nitial students dropped out of the experiment and were replaced
before the conclusion of the four-year evaluation; a sizeable por-
tion of the students transferred from the large to the small classes
between kindergarten and the third grade; and a large percentage
of students (larger in the small class groups) did not take all of the
examinations. Perhaps most importantly, because the inferences
from the analysis depend upon no systematic assignment of teach-
ers to classes of different sizes, there is no evidence about the alloca-
tion of teachers to the different treatment groups in the experi-
ment—raising questions about the validity of the experiment.

Strikingly, although the experiment has received enormous at-
tention and its design is very straightforward, no efforts have been
made to replicate it in the two decades since its completion. Thus,
any questions about its validity and its relationship to the vast
amount of other evidence about class size remain subject to contin-
uing, often heated, debate.”

A central issue, something often disregarded in the policy discus-
sions, is what generalizations can be made from such evidence. Ig-
noring the shortcomings in the study just summarized, it remains
the case that the experimental evidence refers just to a particular—
and particularly large—reduction, from twenty-four to fifteen stu-
dents per class. The experiment does not provide information
about the achievement effects of reducing from, say, twenty-six to
twenty-one students or twenty-nine to twenty-five. Nor does it pro-
vide any information about grades other than K to 3. Further, since
all of the impact of moving to smaller classes actually was observed
in the first year, the experiment itself says nothing about the effects




SCIENCE AND DECISION MAKING 205

of smaller changes in class sizes, class size reductions in later
grades, or what have you. The evidence, it appears, cannot be the
basis for broad generalizations.

In this case, we can observe the effects of trying to replicate the
results of a small, controlled experiment with the blind implemen-
tation of such a program on a statewide basis. The problems, some
unforeseen, that can arise during implementation are huge, and are
best illustrated by what happened in California’s well-publicized
(and often-praised) program. That state’s program was designed
to provide extra funding to school districts to enable them to re-
duce class sizes in grades K-3 to twenty students or less.** However,
the sudden reduction in class sizes across the state resulted in a
commensurately sudden and sharp increase in the demand for
teachers. In response, many school districts set out to attract and
hire existing teachers from other districts. In the end, districts serv-
ing disadvantaged populations disproportionately lost their most
qualified teachers, potentially harming the most important target
group. Whatever positive effect reducing class size had in those
districts was offset by the effect of losing many of their best teach-
ers, and the net result was little or no improvement in achievement
in such districts.”’

Another unintended consequence of class size reduction pro-
grams in California has been to actually increase some class sizes.
Since the additional funding in California is for reductions in
grades K-3, school districts under financial pressure may seek to
cut costs by hiring fewer teachers—and thus increasing the class
sizes—in later grades. Therefore, classes of twenty students in
K3 are frequently followed by much larger classes in grades 4-6.
The average class size in the state for grades 1-3 in 2006 was less
than twenty, while that for grades 4-5 was twenty-nine.* No evi-
dence suggests that this is an optimal strategy.

Our point is not that small classes have no positive attributes. It
is undoubtedly the case that small classes can be very beneficial in
certain circumstances—with certain teachers, with certain stu-
dents, in certain subjects, and in certain grades. But the existing
research does little to pinpoint those circumstances, even as it dem-
onstrates that across-the-board class size reductions are, at best, a
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mixed bag. One important difficulty with such research is that in
applying it, little effort is made to tailor the program to the specific
circumstances of a school or district. It is this inflexibility, finally,
that casts most doubt on the appropriateness of the policy. Class
size reduction is the most expensive broad policy that is commonly
contemplated by either courts or legislatures. Because of the in-
creased need for teachers, even a small reduction from twenty-six
to twenty-three students raises operating expenses by 10 percent,”
to say nothing of the sometimes huge capital cost of constructing
additional classrooms.

Debates frequently fail to ask whether spending an equal amount
on some other policy, such as higher teacher quality, would not
produce even greater achievement gains than those anticipated
from class size reductions.® But because class size reductions gar-
ner large increases in funding for schools while involving essen-
tially no changes in schools’ structure or system of incentives, par-
ents and teachers alike support them. For these reasons, programs
to reduce class size have been very popular, whether for general
policy purposes or for achieving adequacy.

As the projected benefits of class size reduction have failed to
accrue, the policy push behind the initiative has diminished. Yet
many states are left with expensive class size reduction programs in
place—California currently pours $2 billion per year into its K-3
program—that are very difficult to modify because of continuing
public and school support. Because the program is so widespread,
it is impossible to assess precisely what its real value for student
achievement may be. In the end, the mixed scientific evidence on
the merits of general class size reduction programs and the experi-
ence in California and elsewhere make clear the risks of relying on
limited, selective studies to approve hugely expensive programs.”

Preschool Education

A second focus of current policy discussions with large ramifica-
tions for school finance is preschool education. In whatever ver-
sion (e.g., universal or means tested), preschool education is fre-
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quently mentioned as the next “obvious” fix for the current school-

ing problems.

Support for preschool education is based on three different and
plausible arguments. :

First, preschool would address the problems of disadvantaged
students who come to school far behind their middle-class peers.
If language and other deficits, which have lasting effects on student
outcomes, were lessened for these children by preschool atten-
dance, the result might be smaller achievement gaps in the future.

A second argument for preschool rests on a variety of conceptual
arguments for early investments in human capital—most notably
articulated by Nobel laureate James Heckman. Heckman has ar-
gued that early investments in education are critical, since, in his
words, “learning begets learning.”? Investments made early in life
enhance learning later in school and even into careers, making such
investments economically attractive.

Third, key studies with strong research designs based on random
assignment of students to programs have supported the efficacy of
preschool education for aiding the school readiness of disadvan-
taged youth. The most well-known is the Perry Preschool Program,
but others, such as the Abecedarian Program and the Early Train-
ing Program, also provide important evidence in favor of early
childhood education.’” A set of benefit-cost analyses of the Perry
Preschool Program shows that this program appears to have been
effective, conferring social benefits in excess of expenditures.®

Support for expanding preschool programs is currently very
strong; courts in South Carolina and New Jersey, for instance, have
found preschool education to be an essential element of an ade-
quate education.® Yet serious questions remain about the reliabil-
ity of the studies affirming the benefits of preschool, and about how
generally applicable their results are. The evaluation of the Perry
Preschool, Abecedarian, and Early Training programs relied upon
2 random assignment methodology that followed subjects over ex-
tended periods of time. But the numbers of children taking part in
the experiments were relatively small. The Perry Preschool treat-
ment group consisted of just fifty-eight children, the Abecedarian

Program just fifty-seven children,® and the Early Training Program
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just forty-four children. Quite clearly, samples of this size raise the
concern about whether the evaluation results can be generalized to
much larger programs, especially when, upon reanalysis, many of
the originally reported findings have turned out to be fragile.”

The experimental evidence has been supplemented by observa-
tional studies in other locations. Perhaps the most commonly cited
study is the Chicago Child-Parent Center program, a program cut-
rently operating in the Chicago public schools.?? This program is
lower in cost than Perry or Abecedarian, although the benefits are
also considerably less certain. More recently, studies of Tulsa—
meant to provide evidence on a universal program in Oklahoma—
have provided another interesting, albeit limited, evaluation of the
results of broader programs.”

The beneficial results that have been identified are quite varied.
First, as Michael Anderson demonstrates, girls experienced virtu-
ally all of the programs’ benefits; boys were likely to experience no
benefit or worse.?* Second, a substantial part of the benefit fell out-
side of schools and the development of cognitive skills; the benefits
found for girls related to reduced criminal behavior.” Thus, even
if the programs are valuable for society, they do not appear to be
a panacea for school achievement problems. Third, the results for
varying preteen, teen, and adult outcomes differed across pro-
grams, so that it is not enough to simply recommend “preschool,”
but is rather necessary to identify the precise kind of preschool.

Probably most important, these programs are not your typical
community or school-based program found in most states. The
Perry Preschool Program, estimated to cost over $15,000 per child
(in 2000 dollars), involved intensive treatment by teachers with
master’s degrees in child development, student-teacher ratios of
6:1, and regular home visits—but they ran just from October to
May.®® The Abecedarian Program is full day, five days per week,
fifty weeks per year for five years beginning at birth, and includes
medical care and home visits.”” Over the five years of program ser-
vices, it is estimated to cost $75,000 per child (in 2002 dollars).*
Clearly, these programs are not within the range that would be
considered on a broad scale in most states, but the experiments
provide no information about which components are most valu-
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able or what a more modest version (with significant benefits)

might look like.
All this evidence indicates that there may well be benefits for

society to instituting expanded preschool programs for disadvan-

taged students, but there are also potentially huge costs associated
with doing it right—if in fact we even understand what “doing it
right” would be. The rationale for preschool is that it is easier to
remediate earlier rather than later, and that school will supplement
what children experience at home to foster stronger educational
development in the future.” At the same time, the educational ben-
cfits of existing programs that have been evaluated, except perhaps
the most intensive and expensive, have been small and short-lived.
The limited number of models that has been evaluated provides
uncertain guidance about design of effective programs, particularly
those that reach boys.

We believe the existing evidence supports a more extensive set
ons into the efficacy of different ap-
proaches to providing early education. In the words of preschool
proponent William Gormley, “Preliminary results from a growing
body of pre-K programs are encouraging, but not entirely convinc-
ing.”1% This is just the situation where strategic experimentation
offers the most promise. But the evidence does not support institut-
ing broad, full-scale programs—particularly when doing so would
make evaluating and learning from the experiences very difficult.
Implementing preschool programs on a statewide basis would be
much like introducing the class size reduction programs in Califor-

nia, where universal coverage eliminated any appropriate compari-
son group and thus made any reliable evaluation impossible.

One other aspect of program design is also important. Any pro-
posals of governmental support for preschool must consider which
groups should receive programmatic help, how the programs
should be organized, and how they should be financed.!™ The ex-
isting evidence on preschools is limited largely to their impact on
disadvantaged students. There is no evidence about positive im-
pacts for middle- and upper-income students.!”? Many who support
expanded preschool appear to assume that the programs will be
universal and will simply extend the current public schools back

of experiments and evaluati
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to earlier grades. But the scientific evidence for preschool provides
support, albeit limited, for programs targeted only to disadvan-

taged students.

Finally, we add this important reminder. None of the rigorously
evaluated experiments just discussed has been a public school pro-
gram, and none of them suggests that the public schools would be
any more effective at providing preschool programs than they have
been at the K-12 level. 1

Indeed, the disappointing results of Head Start indicate other-
wise. Many people tend to forget that we in fact have a large public
preschool program, introduced with the programs on the War on
Poverty in 1965. Over nine hundred thousand three- and four-year-
olds from families in poverty are currently enrolled in Head Start
programs around the country. The federal Head Start program is
considerably different from the Perry and Abecedarian programs.
In 2005, just 35 percent of its teachers had a bachelor’s degree, and
the programs varied considerably in length and intensity."” The
cost of Head Start is usually reported as slightly over $7,000 per
pupil per year (in 20034 dollars), derived by dividing total pro-
gram costs by the number of participants. As welfare specialist
Douglas Besharov and his colleagues point out, however, this mixes
together a variety of different programs; if run on a full-time, full-
year basis, the program costs would be over $20,000 per year.'”
Against these expenditures, there is considerable uncertainty about
the benefits. Many studies find no lasting impact, while others find
a modest initial impact but one that tended to fade over time.!%

Some states are moving to universal pre-K programs, including
Oklahoma, Georgia, and Florida. The evaluation of these pro-
grams is difficult, because of their universal nature. And there is
disagreement about the impacts on achievement. Those studies that
show improvements in short-run achievement are matched by
those more skeptical.'’” As with the previously described preschool
programs, some reason for optimism about the potential for disad-
vantaged students survives, but the uncertainties also point to a
need for gathering more systematic evidence before starting full-
scale universal programs.
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Finally, we bring the evidence back to the education policy con-
text. The existing evidence suggests that the achievement gains
from current and past preschool programs are relatively small and
may fade out altogether as the student progresses in school. Thus,
even the most optimistic view of the evidence does not suggest that
preschool is likely to close the existing achievement gaps by itself."*®

Using Science More Effectively

Our position on science and the development of public policy
should not be misunderstood. It is emphatically not meant to indi-
cate that scientific evidence is inappropriate or that science should
be avoided in developing educational policies—quite the contrary.
We believe that better use of empirical evidence is the only way
that policies will improve. A key element of our performance-based
funding plan, described in the next chapter, is a scientific improve-
ment process.

What we object to is the misapplication of scientific methods and
the misinterpretation of scientific conclusions. Costing-out studies
are simply bad science—political approaches masquerading as
studies following scientific principles. On the other hand, other
studies are pushed beyond their limits. For example, the science is
just too uncertain on the impacts of class size reduction and pre-
school education to be applied as some would wish and without the
appropriate caveats about the unreliability of available evidence.

Our concerns focus on the potential for misuse of the available
evidence. Generalizing from small, specific studies to universal ap-
plication of a legislated policy is, at the very least, a risky strategy
and most likely an expensive and ineffective approach to improv-
ing schooling. Even where programmatic evidence is reliable and
valid, applying the same program to heterogeneous districts of a
state is unlikely to be successful. Consider what state educational
systems look like. Nine states have over five hundred separate
school districts.)® California, the most populous state, has more
than a thousand districts, including Los Angeles Unified with over
700,000 students and twelve others having enrollment exceeding
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49,000.1° At the same time, over half of the state’s districts are
K-8 districts. An effective common program that is legislated from
Sacramento to cover the variety of activities in the state is, as the
data have shown, impossible.!!! Yet, most discussions of class size
reduction, preschool, and the like tend to assume that a specific
program could be faithfully and universally implemented across an
entire state.

There is actually little evidence that any policy extracted from
the scientific evaluation literature has ever been successfully imple-
mented across the heterogeneous districts of states. The available
science does not support effective regulatory and implementation
policies that reliably replicate evaluation results on a broad basis.
The overall lack of relationship between spending, which is fre-
quently related to programs that are justified by reference to scien-
tific evidence and outcomes, provides evidence for this conclusion.
One interpretation of the oft-mentioned difficulties of “going to
scale” with a program is that it is rarely faithfully implemented
across districts.”2 But the implementation issues remain, nonethe-
less, a central part of school policy, because different districts
with different needs and capacities will tend to modify virtually any
policy mandated (or voluntarily selected). Indeed, in places where
funds have increased in accord with evidence-based costing-out
studies (e.g., Arkansas or Wyoming), school districts have not
used the extra funds in anything like the ways the costing-out
studies prescribed.'?

We object also to the tendency for advocates on different sides
of an issue to rely on science selectively—that is, to choose just
the studies that support a particular point of view.!"* A variety of
commentators see the political use of research to be a very natural
state of affairs.! Natural or not, it obviously compromises the
value of scientific evidence, since choosing studies on the basis of
results, rather than the quality of the study, is both an invalid scien-
tific approach and one likely to lead to unsatisfactory outcomes.
Certainly, science itself is not immune to bias, but the continuing
dialog within disciplines, the scientific peer review system, and the
mores of science work militate against such problems; whereas the
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political, or, for that matter, the judicial process, lacks such scien-
tific checks and balances. .

This concern about the selective (i.e., result-dependent) use of
studies pervades the policy process, but it is most acute in the court-
room and legal setting. The adversarial system encourages testi-
mony that is biased toward one or the other positions and that
discourages nuance. Differing rules of evidence in the courtroom
and in science compound the problem. Hearsay rules, while les-
sened with expert witnesses, work against broad development of
scientific evidence in the courtroom. Additionally, the complexity
of statistical analyses and the difficulty that nonspecialists have in
penetrating complicated methodologies and the testing of hypothe-
ses mean that scientific opinions and evidence are evaluated only
in the crudest way in courtrooms.

The answer is to recognize the role that science can and cannot
play in understanding and formulating educational policy.'¢ Scien-
tific evaluation, properly applied, can assess whether an already
implemented policy is likely to be effective and is worth the expen-
diture. This is extraordinarily important.

In order to facilitate scientific comparisons of alternative pro-
grams, the Institute of Education Sciences (the research branch of
the U.S. Department of Education) has developed a fledgling pro-
gram to compile evidence on programmatic effectiveness, to evalu-
ate the scientific reliability of the evidence, and to compare cOsts
and effectiveness of alternatives where possible. This activity, the
What Works Clearinghouse (WWC), currently addresses a limited
aumber of areas of study, and each has a limited number of studies

evaluated as being high quality—reflecting the recentness of em-
phasis in education research on scientific validity."” Nonetheless,
an example is instructive. In March 2008, the WWC could provide
comparative evaluations of ten separate programs to aid reading
comprehension of English language learners. From this, one could
readily discover that one program (Instructional Conversations
and Literature Logs) had “potentially positive effects,” while an-
other (Read Naturally) showed “no discernible effects.”"* The in-
terested person can quickly get a summary but can also dig deeper
into the evidence and the potential for generalizing the results. Top-
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y the availability of suitable
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grams to dropout preven-

ics that are covered are largely driven b
scientific evidence, but the potential ca
views ranging from elementary math pro
tion and character education interventions.

On the other hand, existing evaluations seldom provide much
assurance that a mandated policy will have any given outcome.
Indeed, under current operations, mandated programs are sel-
dom evaluated at all. And the available evidence on educational
ot supplant the Jegislative process by providing a

programs cann
to the question “How much should we spend on

scientific answet

education?”
In the next chapter, we discuss in more detail the components of

a performance—based funding system, which we believe can make
rtant and productive part of educational poli-

science a more impo
cymaking. A key component of these ideas is recognition that a

single best solution that can be applied universally simply does not
exist. There are some underlying general policies that might be de-
veloped through improved research and evaluation. But their appli-
cability and specific use are likely to vary considerably across dis-
ericts with  different student demands and different district
capacities. Both states and districts have to think in terms of a con-
finuous improvement process—one that modifies basic policies
over time to retain the good parts and drop the bad parts. The
process clearly should rely heavily on scientific evaluation methods

to disentangle the causal effect of policies on student outcomes,

ie., to go beyond mere associations that are observed across

schools and districts and to pinpoint what can be expected if a
given policy is instituted.

Unfortunately, scientific research and evaluation analyses got off
to0 a slow start in education. Too little effort went into identifying
the true effect of various policies and resources on student achieve-
ment, mainly because of the lack of appropriate data. Until re-
cently, it was difficult to trace the impacts of teachers, schools, and
policies on student achievement. This shortcoming has gone a long
way toward being remedied with the development of accountabil-
ity systems in all states (even if a number of states have resisted
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assembling these data into useful databases that permit such evalu-
ation). And the tide appears to be turning. The No Child Left Be-
hind Act mentions “research” over two hundred times as it calls
for a closer linkage of evidence and policy."”?

But the policy process has itself hindered the ability to judge the
effectiveness of policies. All scientific evaluations are based upon
having appropriate control groups to indicate what happens with-
out any intervention. Simply put, it is very difficult to understand
the impact of a policy without having a good idea of what would
have happened without the policy. Yet programs are often imple-
mented universally across districts or states—perhaps because of
ignorance of the uncertainty surrounding a program, perhaps be-
cause of a sense that the problem is urgent and must be dealt with
immediately, perhaps because legislators and governors do not
want to admit that they are proposing policies that are uncertain,
or perhaps because they are reluctant to deprive any children of
the assumed benefit of the policy. But when applied universally,
programs can seldom be evaluated with any reliability owing to
the lack of any possibility to observe outcomes in situations where
the policy was not implemented.

We propose making scientific research and evaluation a more
fundamental part of the educational policy process. Doing so will
require a variety of changes in the normal way of doing educational

business, including the following:

¢ More comprehensive and relevant databases and assessment tech-
niques, including value-added measures

e FEvaluation components as part of the implementation of any new
education policies or strategies

e Dedicated funding for independent evaluations

e Pilot programs to road test policies before they are implemented
on a broad scale

o Enhanced roles for state departments of education in evaluating

and identifying effective strategies and in providing information

on them to local districts

Increased flexibility for local districts so they can adopt and im-

plement promising programs that fill their particular needs
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Such changes will ensure that scientists have the necessary data
and funding to conduct focused research on what works and what
does not work under a variety of situations, that programs and
strategies are appropriately and periodically evaluated after imple-
mentation, that the research is more credible, and that large-scale
programs are not implemented until they have been tested in con-
trolled pilot programs. They will strengthen the science behind edu-
cation policy and ultimately strengthen our schools. They will not,
however, eliminate the need for policymakers to make important
judgments in evaluating and relying upon scientific evidence.
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after school finance judgments offset increases partially or completely.” Berry
(2007), pp- 214, 223.

CHAPTER 7
SCIENCE AND SCHOOL FINANCE DECISION MAKING

1. John Myers, partner in Augenblich 8 Myers consulting firm, stated: “His-
torically adequacy was determined politically using input measures and available
resources. . . - NOW adequacy is technically determined and output oriented”
(Dunn and Derthick [2007b]). Indeed, consultants do not limit themselves to de-
termining “needed” inputs. They also decide upon the desired outcomes in most
such studies. For example, in the New York study sponsored by CFE, the out-
comes on which the study was based were specified by the consultants after ob-
taining input from public forums organized by CFE, and bore little, if any, rela-
tionship to the constitutional standard enunciated by the court.

7. The same rules apply to making decisions in other policy areas, although
the actual application is generally beyond current knowledge. For example, one
could conceptually judge whether spending more on education is better than
spending a dollar more on health care by comparing the gain in society’s well-
being from a dollar spent on education and health care. But in reality we have
poor measures of society’s “well-being” and how well-being is affected across
areas. Thus, we ask legislatures to make their best judgments about how limited
public money should be allocated between, among other things, education and
health care.

3. See, for example, Slavin (2007).

4. A review of past costing-out studies can be found in Education Week’s an-
nual report for 2005, Education Week (2005). See also the ACCESS Project web-
site (www.schoolfunding.info), a project of the Campaign for Fiscal Equity (CFE),
the plaintiffs in the New York City adequacy case.

5. This explains why the websites for advocacy organizations give top billing
to costing-out studies. For an example, see the ACCESS Project website.

6. See,e.g., CFEII (2003); CFE III (2006); Montoy (2005A).

7. Augenblick & Myers, who have conducted costing-out studies in more than
twenty states, Were hired by the Kansas legislature, and concluded that an “ade-
quate” education in Kansas would cost approximately $850 million over what
the state was spending at the time. The study and its results were introduced into
evidence at trial, and the court held they were binding against the state, ruling
that they showed the state was underfunding education to the tune of about $850
million. The Kansas Supreme Court also held the state t0 the study’s conclusions
and affirmed Judge Bullock’s order. Montoy (2005). Subsequently, the amount
required was reduced to approximately $755 million based on the results of a7
other costing-out study. Montoy (2006).
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each school needs to allow its students to meet the achievement levels specified iy
the Regents’ Learning Standards?” See Hanushek (2006c).

26. Augenblick Palaich & Associates {2003).

27. Committee for Educational Equality (2004), State Exhibits 761, 766.

28. AIR/MAP Study, p. 7.

29. Williams (2005), p. 28; Williams (2007), p. 202.

30. See Odden, Fermanich, and Picus (2003).

31. See Odden, Picus, Goetz, and Fermanich (2006). This analysis is similar to
an earlier study conducted by the same consultants for the state of Wyoming,
Odden et al. (2005).

32. For more detail on the problems with these analyses, see Hanushek
(2007a).

33. Odden, Picus, Goetz, and Fermanich (2006) provide information about the
“effect size” of each program they select. The effect size indicates how large of a
change in student outcomes could be expected from the program, where change
is measured in standard deviations of the outcome. The figure simply translates
these changes into movements in the overall performance distribution. For exam-
ple, a change of one standard deviation would move a person at the middle of the
distribution to the 84th percentile of the distribution.

34. Odden, Picus, Goetz, and Fermanich (2006) report that class size reduction
would improve student achievement by 0.34 standard deviations. We simply re-
port the implied change in achievement. This magnitude of change is equivalent
to moving up 13 percentiles in the distribution—the result shown in the figure.

35. The technical basis for this conclusion comes from their assessment of the
“effect sizes,” or the predicted standard deviations of improvement in achieve-
ment. Their model school is reported to have a total effect size of 3.0 to 6.0 stan-
dard deviations, a completely implausible outcome that would place the average
beyond the 99.9 percentile of the prior distribution.

36. The consultants often justify their inclusion of all the recommended pro-
grams as being required to achieve “adequacy.” However, the notion that the
average student in a state must score at, for example, the 99th percentile, in order
for the education to be “adequate” is ludicrous.

37. Odden et al. (2008) reports on the results of a study for the Wyoming
legislature about district spending after acceptance of their prior study on an evi-
dence-based funding for Wyoming schools (Odden et al. 2005). The follow-up
study is available at: http:f/legisweb.state.wy.us/ZOO8/interim/schoolﬁnancc/
schoolfinance.htm (accessed July 24, 2008). A similar analysis for Arkansas sup-
ports the same general findings.

38. Odden et al. (2008).

39. The same question, of course, arises with the professional judgment model,
where there is little reason to believe that schools actually array themselves in
the ways chosen by the panels. One difference, however, is that the professional
judgment panels seldom get into any programmatic detail but instead stop at ge-




NOTES TO CHAPTER 7 331

pecific kinds and perhaps numbers of

e descriptions of numbers of people ofs

. srers and the like.
See, for example, Augenblick & Myers (1997); Myers and Silverstein

05); Standard & Poor’s School Evaluation Service (2004).

1. In some instances, there may bea considerable difference between spending
Is in the «guccessful” districts, and the issue arises as to whether the high
ders, or a portion of them, should be climinated because they are not effi-
using the funds available to them. This was a major issue in the CFE case.
ile the trial court rejected the use of an “efficiency screen,” the New York
urt of Appeals reversed and approved the state’s cost study, which eliminated
top half of the spenders in calculating the spending levels needed to be a “suc-

|» district. CFE 11 (2006}, pp- 18-20.
ue is whether the analysis has identified

ore measures that are used to pinpoint
th error. As pointed out in terms of
ools being identified as good dut-
nd Staiger (2002) and Peterson

sfu
2. Another potentially important iss

10015 that are truly successful. The test s
hose schools doing well are often fraught wi
school accountability, this can lead to some sch
one year and bad during another. See Kane a

ng
and West (2003).

43. Thompson and Silvernail (2001); Carey (2002).
44. Bruce Baker, who reviewed weights for the evaluation of school finance
systems by Education Week, stated: «Rarely is there any empirical evidence t0
influence weighting. . - - [Tthere are many layers of arbitrary and political deci-
sions applied in each weight” (Park 2005). Even Michael Rebell, a strong propo-

nent of costing-out studies, acknowledges that such weightings have little empiri-

f the
ieve- calor scientific basis. Rebell (2006b), pp- 56-57.
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he would say the models are validated. However, this only shows a continuation
of the school spending patterns of the past, and not ¢hat such funding was needed
to reach any particular achievement levels. The validity of cost functions should ,
be based not on their ability to predict future expenditures but on the ability ‘
to predict the outcome improvements that would result from different levels of
spending.

50. Hanushek (2003). These studies are generally referred to as “production
function” analysis. They are statistical analyses (using many of the same ap-
proaches as the “cost function” analyses discussed here), except they generally try
to explain variations in achievement across students, schools, and districts. The
cost function studies try to explain variations in spending.

51. A more complete description of the problems of the cost function estima-
tion and the comparison with the production function approach is found in
Costrell, Hanushek, and Loeb (2008).

52. The studies into the finance and governance of California schools were part
of an overall evaluation of how to improve the state’s schools. See Loeb, Bryk,
and Hanushek (2008).

53. Imazeki (2007, 2008).

54. Guthrie and Springer (2007a), p- 106. .

55. Tmazeki (2007, 2008) and Loeb, Bryk, and Hanushek (2008).
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i whether that is true.
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students in a district, affect required costs. However, it is unclear, for example,
whether the evidence from Westchester County is at all informative about how t0
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would have to be made to account for the many differences in the two locations:
Yet that is exactly the kind of analytic leap of faith that a cost function study
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