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Executive Summary

In Fiscal Year (FY) 2010, Massachusetts state and local governments spent $10.42 billion on public school
education, which translates into $11,068 per student. The state calculates a foundation budget that sets
minimum levels of per pupil state spending for all schools in Massachusetts. The foundation budget
would have required state and local governments to spend by $9.089 billion, or $9,659 per student in FY
2010." The difference is $1.326 billion.

Had the state saved this $1.326 billion in spending, the declines in Massachusetts Comprehensive
Assessment System (MCAS) scores would have been .01%. We reached this conclusion after estimating a

regression model that relates spending and other variables to student performance.

State and local governments in Massachusetts are responsible for providing a general and uniform
education to some 950,000 students. Through a series of court orders and legislative actions over the past
UPOwWEI EEET UOwUT T w" 66060P1 EOUT zUwOOT ODOT weOOODPUOI O0w
the landmark Massachusetts Education Reform Act of 1993 (MERA). Among its many features, MERA
addressed horizontal equity and financing, allowed for the establishment of charter schools, and
emphasized tough graduation requirements. While leaving much power with local districts, MERA also
increased the role of state government in K-12 education, giving it the power to hold districts accountable
for their performance on the standardized MCAS test. In turn, school districts have become more reliant
OOwUUEU]l wi UOEDPOT Bw3il w" 60O0000OPI EOUT z & unfHe Rdnteptt bf (LOE D O
foundation budget which, accounting for demographic disparities, ensures some equity between

property-tax-rich and property-tax-poor communities.

In fact, education funding in Massachusetts has regularly surpassed the requirements set by the
foundation budget. For close to a decade, current expenditure per pupil has exceeded the foundation

budget per pupil by over 14 percent each year.

The question addressed here is whether these increases in spending on education have generated
commensurate improvements in student performance. After performing rigorous data analysis, we find

that they have not.

We find that a marginal increase or decrease in spending in Massachusetts has only a very small effect on
school performance, as measured by results on the MCAS for the 4, 8" and 10* grade. For traditional

public schools, we find that a 10 percent decrease in school spending would:

1 Worsen 4% grade performance in mathematics by 0.49 percent and have no effect on 4 grade
performance in English.

L, EUUEET OUI O0Uw#1 xEUUOI OUwOi w$ EVEEUDPOOOW?" T ExUl UwAYw3Ul OE
http://financel.doe.mass.edu/schfin/Chapter70/profile.aspx (accessed April 8, 2011).
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1 Worsen 8" grade performance in mathematics by 0.75 percent.?
1 ImprovelQ™ grade performance in English by 0.91 percent and improve1l0t grade performance in
mathematics by 0.61 percent.

Conventional wisdom holds that spending on education is an investment that produces a large return
both to the students and to society at large. Our results indicate that the relationship between marginal
changes in spending and student performance is very weak and that marginal changes in spending levels,
up or down, result in only tiny changes in student performance. When considered as a whole, the state
education budget yields a high return to society and bodes well for long-term economic growth. But that
does not mean that the state cannot afford to make cuts at the margin. Indeed, under the current
circumstances, with the state running a $4.7 billion structural deficit, the state cannot afford not to make a

substantial cut in what amounts to a bloated education budget.?

The view that spending on education is sacrosanct and should be spared is flawed. Spending cuts in
education should be a topic of discussion and an option for budget trimming, along with other areas that
are up for spending cuts. As Massachusetts state and local governments continue to face tight budgets,
leaders should consider the tenuous relationship between spending on education and improved

educational outcomes.

2 The English MCAS for 8th grade was not administered between 2002 and 2006. Thus our results only include
MCAS for Math in the 8t grade.

3, EUUEET UUI OUUW3ERXxEal UUwnOUOEEUDOOO?2U0UEUI wEOEwW+OEEOD
Finances,?http://www.masstaxpayers.org/sites/masstaxpayers.org/files/mass fiscal.pdf (accessed April 21, 2011).
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Introduction

Since 1999, Massachusetts has raised real educational spending by 60 percent. As we move through a
period of budgetary stress, both at the state and local levels, we need to ask whether educational spending
should remain sacrosanct. The answer to this depends on the extent to which increments to educational
spending affect educational outcomes. If we were to spend less on education, would students perform

less well? And, if so, by how much? These are the questions addressed in this study.

We first summarize the nature and extent of the educational reforms that have taken place in
Massachusetts since 1993, and the outcomes that have been attributed to these reforms. We then explain
the method that we apply to determine whether incremental spending affects educational outcomes and
then estimate the effects. The more technical parts of the discussion may be found in the Appendix.

The Origins of Educational Reform in Massachusetts

Over the past two decades, Massachusetts has been seen as a leader in education reform within the United
States. The initial impetus came from a 1978 court case, Webbyv. Dukakis(known as McDuffy v. Robertson
at the time it was resolved in 1993), in which a group sued the Commonwealth of Massachusetts to
equalize spending for education among school districts. To resolve the court case, Massachusetts enacted
the Massachusetts Education Reform Act of 1993 (MERA). The Act called for the implementation of many

changes in primary and secondary education over the subsequent seven years. These included:

T w?i OUOEEUDPOOWEUET T U2 wUT ECwUI OUwWOD OD O4dtdalsdl Y1 OU w

E ]

Statewide standardized tests for students known as the Massachusetts Comprehensive
Assessment System (MCAS);

Statewide graduation requirements, including a passing grade on the 10t grade MCAS test;
Statewide framework guides for local curricula;

Provisions for the establishment of charter schools; and

A teacher testing program.

E RN

Since 1993, Massachusetts state and local government spending (excluding capital expenditures) on
education has increased by an average $534 million per year. In the 2010 school year, for example,
Massachusetts state and local governments spent $10.42 billion on K-12 education. Excluding capital
expenditures, net school spending in Massachusetts since 1993 has been consistently higher than the

minimum set by the foundation budget.*

4 BHI calculations using data from U.S. Department of Education, Institute of Education Sciences, National Center
for Education Statistics, Table 178, Total expenditures for public elementary and secondary education, by function
and state or jurisdiction: 20074 08, http://nces.ed.gov/programs/digest/d10/tables/dt10_186.asp (accessed June 11, 20d0)my
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The results since then have been impressive. Eighth graders in public schools rank first in Math and
Reading in the National Assessment of Education Progress.> Massachusetts continues to outperform so-

called competitor states in high stakes testing. As the recent debate over the federal standards embedded

Among the many goals outlined in the original MERA legislation, increased spending received the most
emphasis i in part to address the disparities in school spending. Beyond that, the reform act also called

for tougher standards in return for smaller classroom sizes and more teacher development.

In policy circles, the law is generally seen as a great success. When the law is discussed in the media, it is
taken for granted that the massive new spending made possible by the new law deserves most of the
credit for such improvement in MCAS test results although the so-called achievement gap between

majority and minority students persists.

Some supporters of the MERAEUUUDEUUT wOT 1T w" 6000OPI EOQUT zUwUUOUOOT w>
spend more dollars. Others point to tougher graduation requirements (expanded in 2008 to include a
mandatory science test), access to charter schools and more stringent teacher accountability. After 16
years, what do the data show? Has new spending improved test results under MERA, or was it other

factors that made the difference? What role, if any, do socio-economic factors in a district play?

educational attainment. The Beacon Hill Institute has endeavored to answer these questions.

Our previous research showed that the additional spending mandated by the law had no measurable
effect on that performance.® It showed that neither spending per pupil nor class size played a significant
(or even positive) role in improving standardized test scores. What was shown to matter most in
improving test scores was the implementation of a requirement that students could not receive their high

school diplomas unless they received a certain minimal score on their test.

The findings here are somewhat different. We employ a new methodology and find that spending has a
mostly positive, though small, effect in the lower grades. However, this effect reverses in the 10™ grade,

where increased spending is associated with worseedtest scores.

5 U.S. Department of Education, National Center for Education Statistics, Average Reading scale score sorted by all

students (overall results), grade 8 public schools: By average scale score, 2007
http://nces.ed.gov/nationsreportcard/statecomparisons/acrossyear.aspx?usrSelections=1%2cRED %2c5%2c1 %2cacross
%2c0%2c0 (accessed August 9, 2010).

6 Sanjiv Jaggia and Vidisha VachharajaniO w? , 001 a wi OUw- OUT DOT o w3 T 1 WHEDOUUI UwoIi wg
Beacon Hill Institute Policy Study(May 2004)

hitp://www.beaconhill.org/BHIStudies/EdStudy5 2004/BHIEdStudy52004.pdf.
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School districts now routinely appropriate more money for public school funding than their foundation
budgets would require. As education costs increase, it is fair to ask whether such large appropriations of
state and local resources are justified or if they produce only a modest or negligible improvement in
student performance. Whether they are justified or not is a matter of judgment, but in the light of our
results it is our judgment that the state should make a substantial cut in education spending, considering
the small negative effects on education performance that would follow and considering the current fiscal

crisis.

Measuring the Effects of Spending on Performance

The goal of the exercise

Our central purpose is to measure the extent to which additional spending on education affects
educational outcomes. There are a number of other variables that are also likely to affect educational
performance, including the socio-economic background of the student, so it is necessary to control for
these effects when trying to isolate and measure the contribution of spending to performance. This

requires the use of regression techniques, which are explained in more detail below.

Before getting to the regression estimates, we first need to set out our measure of educational outcomes,
and discuss the immediate correlates of these outcomes. We are then in a position to propose and
estimate a more complete model that allows us to separate the effects of more spending from other

influences on educational performance.
Measuring outcomes: the Composite Performance Index

The educational outcome that interests us is student performance on the Massachusetts Comprehensive
Assessment System (MCAS) tests from 1999 to 2008. The MCAS tests are administered each spring to
students in grades 3 through 8, and 10. The tests measure proficiency in English Language Arts (ELA),
and Mathematics (MATH), and must be taken by all students in publicly-financed schools. We use the
test results for the 4%, 8, and 10" grades, corresponding to elementary, middle, and high school levels
respectively.” The data cover regular day education students only, and come from the Department of
Education, which provides this information for both public and charter schools.?

The unit of observation is the grade in either ELA or MATH in any given school in any given year ¢ for
instance, the MCAS results for MATH for 4 grade students in the Brackett School (Arlington) in 2006, or

7 The MCAS ELA test for 8th grade was not administered between 2002 and 2006, therefore we exclude ELA 8t
grade results.

8 Massachusetts Department of Elementary and Secondary Education, Information Services Research Files,
http://www.doe.mass.edu/infoservices/research/ (accessed February 2010).
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for ELA for 10* grade students at Medford High School in 2005. The individual-level MCAS raw test
scores, and those of the MCAS-Alternative Assessment (MCAS-Alt),° are scaled and put into five
categories, to which scores are assigned: proficient and advanced (100), needs improvement-high (75),
needs improvement-low (50), warning/failing-high (25), and warning/failing-low (0).1° For each grade
level in each school in each year, and for ELA and MATH separately, we averaged these scores over those
who took the test. We then divided these scores by 100 to create our version of the Composite
Performance Index (ComPerI), which ranges from 0 (worst) to 1 (best).!!

Our panel of data covers all public schools in Massachusetts for 1998 through 2007. We do not include
charter schools, which are discussed in a companion paper; adequate data for charter schools go back only
to 2008. For any given year, the number of observations varies by grade level, from about 980 schools for
the 4t grade to 421 schools at the 8" grade and 341 at the 10" grade. For most, but not all, schools we have

information for all of the years of our sample.
Correlates of performance

We now review a number of the correlates of educational performance, starting with the 4 grade results.
This also provides us with the opportunity to explain how these other variables are measured. Our

procedure is to estimate a set of simple regressions of the form
66£a0Qid Od

for each relevant X variable, and to report the value of the estimate of the b coefficient, along with the
value of R?, which measures the fit of the relationship (and in this simple case is the absolute value of the
correlation). Most of the financial data come from the database of the National Center for Education
Statistics, which we merged with the Massachusetts Department of Education (DOE) data using the Local
Education Agency (LEA) code for each school. 2

The first variable reported in Table 1 B UEQW per capita?, which we use to measure the wealth of school
districts. This measure is based on the equalized valuation index, which measures the fair cash value of

9 The MCAS-ALt tests students with significant cognitive impairments, a group that may not exceed 1 percent of all

students assessed. The scores are largely based on a portfolio, and points are awarded if the student is progressing

(100), emerging (75), has awareness (50), has an incomplete portfolio (25), or did not submit a portfolio (0).

10 Massachusetts Department of Education,? 2 ET OOOw+1 EEl UUzZ w&UPET wOOwWUIT T wl YYt w" a
El QUEU]l w8l EUOaw/ UOT Ul UUwep 8/ Awll xOUUUO>w UT UUDwIl YYt 6 ww

[http://www.doe.mass.edu/sda/ayp/cyclelV/schleadersguide.pdf, accessed May 14, 2011.]

11 For 2004 and subsequent years we use the Composite Performance Index reported by the Massachusetts

Department of Elementary and Secondary Education. For prior years the computations were done on a different

basis, and we computed a version of the index based on reported categorical data. The series are close to being

seamless, but not quite.

2. EUPOOCEOwW" 1 OUI Uwi OUW$SEUVUEEUPOOW2UEUDPUUDPEUOW?#EUEW3OOOUO w!
hitp://nces.ed.gov/ccd/bat/ (accessed January 2010).
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all taxable property in each city or town as of January 1 of each year. EQVs are used in the apportionment
of local aid to cities and towns, including Chapter 70 education funding.’* We deflated the per capita EQV
by the consumer price index, and created an index that averages 0.603 for students enrolled in fourth
grade.* A higher value of EQV per capita is associated with better educational performance ¢ the
coefficient is 60.307, which is a large number, given that the dependent variable (Composite Performance
Index) varies between 0 and 100. The fit, shown by an R? of 0.1315, is substantial too. In other words,

educational performance is stronger in more affluent towns, a finding that is neither new nor surprising.

Table 1: Simple Regressions 4th Grade

Variable Name Mean Coefficient R2
Dependent variable in each case:

Composite Performance Index ELA:74.3 MATH:72.3
Independent variables: District level
EQV per capita 0.603 60.307 0.135
Student/Teacher Ratio 13.4 0.028 0.000
Total" UUUI OUw. x1 UEUz Ows$ | 12,396 -0.010 0.034
(OUOUUEUDPOOEOwWSRxI OED 7,673 -0.020 0.040
Total Current Expenditure/s, 3 z Y Y Y 13,629 -0.001 0.016
General EODPODPUUUEUDPOOWS R 164 0.005 0.002
School Administration Expenditurey U O w3 570 -0.012 0.017
Average Teacher SalaryOw3 z Y Y Y 58.0 -0.161 0.006
Independent variables: School level
Total students in school 410 -0.003 0.000
Total students in grade 4 72 0.018 0.003
% students getting subsidized lunch 33.4 -31.955 0.455
% of students who are male 50.4 14.471 0.064
% of students who are Native American 0.3 -86.344 0.003
% of students of Asian origin 51 -2.866 0.045
% of students who are African American 94 -38.356 0.196
% of students who are Hispanic 14.0 -39.132 0.266
Notes: The Coefficient column shows the coefficient of a simple regression of the ComPerI (for
MATH and ELA) on the variable, and the R? column measures the fit of this equation. Only items
marked nsare not statistically significant at the 1% level. /s means per student.
UMean for Composite Performance Index for all years.

The second variable of interest is the student-teacher ratio, which is computed by dividing total student
enrolment by the number of regular education instructional staff (in full-time equivalents or FTEs). This is
a proxy measure of class size: students sit in classes for more hours per week than a typical teacher spends

on instruction, so typical class size is substantially larger than the student-teacher ratio.’> The simple

13 The Division of Local Services of the Department of Revenue reports the Equalized Valuation Index (EQV) in the
Massachusetts Municipal Profiles Data Batflor a more detailed explanation on this measure of wealth refer to
http://www.dls.state.ma.us.

14 For regional academic and vocational schools, we use the average EQV of the municipalities that are included in

the diUUUPEUzZUw?RUI T DOOzOwPkPI DT T Ul EwEawOT 1T wUEUDPOWOT wUT 1T wxOxUOE
municipalities in the region.

521 1 w$UPEw' EOUUT | OwephNNWAwWDPOwi PUWUUUEaw?$ YDET OET w®Ouw" OEUL
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regression results in Table 1 show that a higher student-teacher ratio has a very small, but positive, effect

on educational performance ¢ if all potentially confounding variables are ignored.

The next five variables in Table 1 measure the amount of spending at the school-district level, expressed in
per pupil terms; we were unable to obtain a breakdown of spending levels for individual schools.
Instructional expenditures include teacher salaries and benefits, instructional supplies and purchased
services; operations expenditures include spending for the operation and maintenance of schools and
school district facilities, and expenditures related to student transportation, food services and enterprise
operations; total current expenditures also include administrative costs, but exclude spending associated
with repaying debts and capital outlays. Programs outside the scope of public preschool to grade 12
education, such as community services and adult education, are not included in current expenditures. All
spending is deflated to 2007 prices, except for current, administrative and salary expenditures, which are
deflated across towns by an index that also reflects local housing prices.!’® Interestingly enough, higher
levels of real spending are associated with lowereducational performance. This raises the possibility that
causality may run from performance to spending ¢ poorly-performing schools may be able to make a case

for more funding ¢ a point we return to below.

The last of our district level variables is the average teacher salary, which was $58,000 (in 2007 prices)
during the period studied here. Table 1 shows that teacher salaries are essentially unrelated to the
performance of 4 graders in the MCAS tests.

The bottom half of Table 1 presents information on a number of school-level variables, including total
enrolment in the school, and enrolment in grade 4. We wondered whether there might be economies of
scale in preparing students for the MCAS exams, but the absence of any real effect suggests that there are

not.

One of the more important variables is the percentage of students who are receiving a free, or partially-
subsidized, school lunches. This is widely used as an indicator of the poverty of the school catchment
area. Schools where the proportion of students getting subsidized lunches is higher also show markedly
poorer performance. This is the strongest single correlate of performance.

There are several variables that reflect the gender and ethnic makeup of the student body: there are
essentially no effects related to gender, or to the proportion of students of Asian origin, but schools with

more African-American or Hispanic students show lower performance. These latter groups are, on

index that has the same weighted average as the Boston-area consumer price index (CPI) every year. According to

the U.S. Bureau of Labor Statistics, the proportion of housing in the CPI is 0.3973. Thus we calculate our index as:
CPI-EQV mixed price index = 0.6027 x CPI +0.3973 x EQV index.

This allows us to take into account the significant differences in the cost of housing that exist between different

towns in Massachusetts.
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average, relatively poor, which is a probable channel though which performance is affected; for many

Hispanic students, English is a second language, which is also likely to influence performance.

We have done a similar exercise for 8" and for 10" graders, and the results are shown in Tables 2 and 3. It
is striking that the directions of the effects are virtually the same in all cases as for 4" graders (except
General Administration Expenditures, and percentage of Asian students, for the 10% Grade, and total
students in the 4™ Grade), although the magnitudes differ somewhat.

Table 2: Simple Regressions 8th Grade

Variable Name Mean Coefficient R2
Dependent variable in each case:

Composite Performance Index ELA:89.5, MATH: 64.7
Independent variables: District level
EQV per capita 0.142 60.4563 0.132
Student/Teacher Ratio 13.3 0.0132 0.001
Total" UUUI OUw. x1 UEUz Ows$ | 12372 -0.0003 0.002
(OUOUUEUDPOOEOwWSRxI OED 7661 -0.0005 0.002
3OUEOw" UUUI O0wsRx1 OED 12372 -0.0000 0.0001
General EODPODPUUUEUDPOOWS R 208 0.0133 0.007
School Administration Expenditurey U O w3 566 -0.0047 0.002
Average Teacher SalaryOw3 z Y Y Y 57.8 0.0145 0.000
Independent variables: School level
Total students in school 619 0.003 0.003
Total students in grade 8 166 0.050 0.001
% students getting subsidized lunch 33.7 -37.007 0.337
% of students who are male 50.8 15.516 0.038
% of students who are Native American 0.3 -125.428 0.003
% of students of Asian origin 4.7 -2.688 ns 0.000
% of students who are African American 10.8 -43.733 0.136
% of students who are Hispanic 15.1 -40.410 0.195
Notes: The Coefficient column shows the coefficient of a simple regression of the ComPerl (for
MATH and ELA) on the variable, and the R? column measures the fit of this equation. Only items
marked ns are not statistically significant at the 1% level. /s means per student.
UMean for Composite Performance Index for all years.
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Table 3: Simple Regressions 10th Grade

Variable Name Mean Coefficient R2
Dependent variable in each case:
Composite Performance Index ELA:80.1, MATH: 73.4

Independent variables: District level
EQV per capita 0.141 64.300 0.117
Student/Teacher Ratio 134 0.016 0.000
3OUEOQw" UUUI O0w. xI UEUZ 12114 -0.001 0.027
(OUOUUEUDPOOEOwWSRxI OED 7517 -0.002 0.036
Total” OUUT OUws$Bx1 OEDPUUUI 13442 -0.000 0.007
&1 Ol UEOw EODPODPUUUEUDO 229 -0.010 0.009
2ET 600w EOPOPUUUEUDOOS 545 -0.001 0.0000

YI UET |l w3l EET 1 Uw2EOEU 57.2 -0.223 0.007
Independent variables: School level
Total students in school 929 0.001 0.001
Total students in grade 10 225 0.003 ns 0.000
% students getting subsidized lunch 249 -37.625 0.204
% of students who are male 49.6 28.994 0.160
% of students who are Native American 0.3 -140.897 0.003
% of students of Asian origin 3.8 15.008 0.002
% of students who are African American 10.2 -43.401 0.127
% of students who are Hispanic 10.9 -52.922 0.186
Notes: The Coefficient column shows the coefficient of a simple regression of the
ComPerl (for MATH and ELA) on the variable, and the R2 column measures the fit of
this equation. Only items marked nsare not statistically significant at the 1% level. /s
means per student.
UMean for Composite Performance Index for all years.

Interesting as the results of the simple regression might be, they do not allow us to isolate the effects of

spending from the effects of other variables. For this, a more complete econometric model is required.

Previous Studies

Eric Hanushek has reviewed the research on the effects of school expenditure on performance.'” Table 3
in his study is interesting since it presents the variables used to represent school expenditures in 187
studies; the number of studies they were used in; and the number of cases in which they were statistically
significant by sign, or statistically insignificant.’® We recreate his table in Table 4 below.

The table shows how analyses at higher levels of aggregation (especially at a state level) are noticeably
more likely to conclude that added resources (teacher-pupil ratios or overall spending) improve student

performance. He emphasizes that aggregation changes the degree of omitted variable bias.

17 Eric. Hanushek, "Assessing the Effects of School Resources on Student Performance: An Update,” Educational
Evaluation and PolicyAnalysis19, No. 2 (Summer 1997): 141-164.
18 Tbid.
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Table 4: The Estimated Effect of Input Variables on Student Performance

Number of Significant, Insignificant,

Input estimates percent percent
+ -

Real classroom resources
Teacher/pupil ratio 276 14 14 72
Teacher Education 170 9 5 86
Teacher Experience 206 29 5 66
Financial aggregates
Teacher Salary 118 20 7 73
Expenditures/Pupil 163 27 7 66
Other
Facilities 91 9 5 86
Administration 75 12 5 83
Teacher test scores 41 37 10 53

Source:Hanushek 1997, Table 3.

The results of previous studies show that 27 percent of them found a positive effect of spending on

student performance, while 7 percent found a negative effect, and the remaining 66 percent found no

2UUEDI UwOOUUOwi Ul gUI 6U0UO0awi OUOEwWUT EVw? 01 EET T Uwl BRx1 UDI

student performance.

MassINC commissioned a study that assessed the success of MERA in reducing the spending disparity
between districts, boosting aggregate student achievement and closing the achievement gap between
high- and low-spending districts. The authors divided district level data into spending quartiles and use

four model specifications to measure the relative performance between the quartiles over time.

They find that there has been a convergence in spending between the lowest three quartiles. Increases in
state aid played a crucial role in bringing the average spending level of the lowest quartile up to those of
the middle two quartiles, but the gap between the average of the highest spending quartile and the lowest

three quartiles has remained unchanged since 1992.

The study does not addUT UUwUT I w@Ul U0UPOO WOl w, $1 zUwWEI T T E0wOOwWU
provides comparisons of Massachusetts student achievement relative to other states and countries.
Furthermore, the study finds that MERA has reduced the achievement gap between high and low

spending districts, but that a large gap nevertheless persists.

BHI has published two previous education studies that utilize an ordered logit model, which lets us make

use of the categorical data on student scores and allows for nonlinearities. The authors found that
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worsens school performance. Socioeconomic factors and prior performance on standardized tests, along
PPUT wYEUPOUUwW?DOUEDT PEOI 2 wi EEUOUUOWEUI wi EUwWwOOUI wbOo
performance. Additionally, smaller classes are found to lead to better achievement, but only in the early

grades. Higher levels of school spending are not associated with gains in achievement.

Specifying models of performance

The central purpose of this study is to determine whether more spending on education leads to an
improvement in educational performance in Massachusetts. At first sight, the answer seems to be in the
affirmative; since 1999, educational spending in the Commonwealth has risen by over 60% in real terms,

and over the same period the pass rates at the MCAS examinations have steadily risen.

But this story is incomplete. First, it is possible that other factors are associated with the secular
improvement in exam performance: perhaps the grading has become easier, or attitudes toward schooling
have changed, or teachers have learned how to prepare students for the tests. If explanations such as
these are plausible, then the link between more spending and better performance is only a correlation, and

does not imply causality.

In order to explore the link between educational spending and academic performance, we need another
strategy. The essential idea that we use is this: If spending in some school districts rose faster than in
others, then improvements in academic performance in the former will be more rapid than in the latter, if
indeed spending buys exam results. We are able to test for such an effect because we have a panel of data

on exam results for several hundred schools for nine years (from 1999 through 2007).

We employ essentially the same approach as that used by Papke and Wooldridge (2008), who examined
the role of spending on performance in fourth-grade mathematics examinations in Michigan using data
from 1992 through 2001. By following their methodology we are also able to compare our results directly

with theirs.

Model 1: Linear Pooled

Our most basic model may be written as
QW ORR 10 T 4Ol Qo AN @O @ T 1 T QQET § & 6 fn

Here, s refers to the subject (MTH, ELA, or SCI), g to the grade (4, 8, or 10), i to the school, t to the year,
and j to the school district (which may cover several schools). The variable grademeasures the MCAS
Composite Performance Index (discussed above) for pupils at a given school; dis_curexpppras a two-year
moving average (which smoothes out idiosyncratic year-to-year variations) of current spending per pupil
in the school district, deflated using the Boston region consumer price index; lunch measures the
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proportion of pupils in the school who are eligible for subsidized or free lunches, and is a measure of the
socio-economic status of those who attend the school; and sch_enrollmeasures total school enrolment,

which might be relevant if there are economies of scale.

This might seem like an overly straightforward model, given that we have other variables (e.g. ethnic
composition of students) available. However, the model would not necessarily be improved by including
more variables; for instance, among eighth-graders, the correlation between the proportion of students
who get subsidized lunches, and the proportion who are African-American, is 0.55; the correlation with
the proportion who are Hispanic is 0.80. Thus we are already picking up the bulk of the ethnicity effects
by including the lunchvariable.

Model 2: Fixed Effects

While model 1 does try to take the characteristics of pupils and schools into account, it is likely that there
PUwi EUwWOOUI wYEUDI UDawp?i 1 U1 UOT1 Ol PUa» AWEOOOT wUET 060U
One way to deal with this is to allow for school-level fixed effects, which amounts to allowing separate
intercepts for each school (and remembering that we have nine observations per school, or eight once the

two-year moving averages of spending are taken into account). This generates the following model:
O ORR 10 T adQOT QN NI WO T ol QQET g ad 6

The only difference between this and the previous equation is that here we have added intercepts (the G1

terms) for each school.

Model 3: Instrumental VVariables

Suppose, for the sake of argument, that higher spending does lead to better exam performance; but that in
addition, legislatures channel more spending into lagging schools, in an effort to bring them up to par. In
the first case causality runs from spending to performance; in the second case it goes from performance to

spending.

The standard solution to this endogeneity problem ¢ formally, In(dis_curexpppriiis correlated with the
error term, WOW EOE wUOw UT | uate Bikb&0O EsUd ddeulrStrumedntal Variables (IV). Following
Papke and Wooldridge (2008), we use as instruments the value (in 2007 dollars) of foundation budget
spending per pupil (interacted with dummy variables for the years). The idea is that the foundation
budget is determined mechanistically, and does not take into account exam performance, so should be
correlated with observed In(dis_curexpppra (for instrument relevance) but uncorrelated with the error

term u (for instrument exogeneity).
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We may think of the IV estimator as consisting of two parts: first we have an equation for spending of the
form:

QEQIQDOT | QORNMI GIEQE 64 Q ° A tQIQD6T | QORAART & C A6 R

RO 8 QQE1 g adp lunch  * jin(enroll), O g

where the terms with the bars are time averages. There are separate intercepts for each year, but now the
foundation spending, and initial spending, are each interacted with year dmmies so that their slopes vary

annually.

We use the predicted values of In(dis_curexpppra) from this first stage, rather than the actual values, in
the core equation ¢ hence the hat over the term ¢ so that our third model is:

gradesgit & wedi 1 1A 300 O A @ B B @Achi: Huwlh(sch_enrolli)
Huwt dn(dis_curexppprl19994 w elitith ¢Udin(enroll), + vie

This is equivalent to an instrumental variables version of the fixed-effects model, but is a convenient form
for estimation purposes. Papke and Wooldridge found that their IV model gave results that were larger

in magnitude than the basic fixed-effects model; this is what we expect based on our a priori reasoning.
Model 4

The dependent variable ¢ the MCAS Composite Performance Index ¢ is constructed so that it varies from
0 to 1. Itis thus bounded, which means that Models 1 through 3 are not strictly correct, and an argument
can be made for using a logit model instead.” This is not without costs, however, as it is particularly
difficult to estimate logit models with fixed effects. We did estimate a logit model using the pooled data,
which can be compared to Model 1; the results (not shown here) were sufficiently similar that in what

follows we have chosen to work with Models 1-3, which are more readily presented and interpreted.

The Results

Table 5 shows the results of our regressions for Models 1-3 for the 4 grade in both English and Math.
The proportion of students enrolled in the free and reduced lunch program has a negative effect that is
statistically significant (at the 10 percent level) in most models. Higher total enrolment has a very modest

positive effect on performance.

19 Leslie E. Papke and Jeffrey M. WoolEUPDET 1 Ow? $EOOOOI UUPEw, I UT OEUwWi OUWWUEEUDC
Application to 401 (K) Plan Participation Rates,” Journal of Applied Econometrit$, no. 6 (1996): 619 $632.
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Our variable of interest, total current expenditures per pupil, has a positive statistically-significant effect
on performance in two cases. The effect on performance in mathematics is quite small, where a 10% rise
in spending is associated with a 0.49 percentage increase in the Composite Performance Index (using the

fixed effects model).

Table 5: Model Results for 4t Grade Math and English
Math English
Modell Model2 Model3 Modell Model2 Model3

Pooled Fixed ( 60U Pooled Fixed (60U

Variable OLS Effects Var. OLS Effects Var.
In(dis_curexpppra  coeff 0.043 0.071 0.120 0.018 0.028 -0.012
se 0.020 0.021 0.369 0.017 0.023 0.307
p-value 0.035 0.001 0.745 0.304 0.209 0.970
lunch coeff -0.355 -0.018 -0.074 -0.355 -0.018 -0.090
se 0.015 0.016 0.021 0.015 0.016 0.018
p-value 0.000 0.278 0.000 0.000 0.278 0.000
sch_enroll coeff -0.008 -0.026 -0.017 -0.008 -0.026 -0.023
se 0.005 0.007 0.028 0.005 0.007 0.023
p-value 0.137 0.000 0.534 0.137 0.000 0.333
condant coeff 0.532 0.260 0.822 -0.004
se 0.197 0.301 0.172 0.003
p-value 0.007 0.388 0.000 0.277
Observations 7,702 7,702 7,357 7,698 7,698 7,353
R2 0.571 0.124 0.587 0.686 0.590 0.697

Table 6 displays the results for the 8" graders in Math. Here, all three estimates show significant positive

effects of spending on performance. Model three shows a larger effect than the other two.

The estimates for the effects of spending on MCAS performance in the 10* grade are shown in Table 7 and
are striking: additional spending has a significantly negative effect on performance across all three models
and both subjects. It is not clear why this occurs, although perhaps higher spending widens the menu of
options available to students, and leads to a loss of focus on core skills. It may also be that policymakers,
under MERA, have increased spending in performing schools that has failed lift performance.
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Table 6: Model Results for 8th Grade Math
Model 1 Model 2 Model 3

Pooled Fixed (600l

Variable OLS Effects Var.
In(dis_curexpppra  Coeff 0.153 0.068 0.600

Se 0.035 0.037 0.262

p-value 0.000 0.065 0.022
lunch Coeff -0.509 0.016 -0.176

Se 0.022 0.030 0.042

p-value 0.000 0.595 0.000
sch_enroll Coeff 0.028 -0.043 0.005

Se 0.009 0.012 0.022

p-value 0.004 0.000 0.821
constant Coeff -0.757 0.330

Se 0.035 0.374

p-value 0.033 0.378
Observations 3,102 3,102 2,664
R 0.682 0.247 na

Table 7: Model Results for 10t Grade Math and English

Math English
Model1 Model 2 Model 3 Modell Model2 Model 3
Pooled Fixed ( OUU Pooled Fixed (OuU
OLS Effects Var. OLS Effects Var.
In(dis_curexpppra coeff -0.0604 -0.0937 -9.9598 -0.0779 -0.1026 -8.6937
se 0.0352 0.0352 3.4194 0.0276 0.0279 2.9503
p-value 0.0871 0.0139 0.0036 0.0051 0.0002 0.0032
lunch coeff -0.4328 0.0850 0.267 -0.4328 0.0850 0.2285
se 0.0326 0.0230 0.318 0.0326 0.0230 0.2733
p-value 0.0000 0.0002 0.401 0.0000 0.0002 0.4031
sch_enroll coeff 0.0133 -0.0517 -1.219 0.0133 -0.0517 -1.0512
se 0.0072 0.0129 0.439 0.0072 0.0129 0.3841
p-value 0.0671 0.0001 0.005 0.0671 0.0001 0.0062
constant coeff 1.6396 2.1840 1.6396 2.1840
se 0.2713 0.5720 0.2713 0.5720
p-value 0.0000 0.0002 0.0000 0.0002
Observations 2,421 2,421 2,323 2,414 2,414 2,319
R2 0.6602 0.7297 na 0.6638 0.7208 na
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Implications for Spending and Performance

One way to gauge the strength of these results is to ask what effect there would be if spending per pupil
were to drop by $1,000 (in 2007 prices). The results are shown in Table 8. With the exception of the
instrumental variables models, the effects are generally weak for the fourth and eighth grade. Again, for
the tenth grade $1,000 per student of less spending improvesstudent performance.

Table 8: Effect on the CPI of Spending an Additional $1,000 per pupil (in 2007 prices)

Grade OLS model Fixed effects Instrumental Composite
(1) model (2) variables model Performance
(3) Score
4: MATH -0.26 -0.43 n.s. 76.9
8: MATH -0.86 -0.37 -4.28 69.7
10: ELA 0.49 0.64 6.56 88.3
10: MATH 0.32 0.48 5.42. 72.9
Notes: n.s. denotes not statistically significant at the 10% level. Based on estimates shown in Tables 5-7.

It appears that even if more spending boosts performance in the early years and in mathematics, the
effects are not lasting. At this point, it is worth reiterating that what is driving these results is variation in

spending across school districts, which raises the question of whether there is any appreciable benefit

from spending, above some baseline level ¢ the foundation budget, perhaps.

Table 9 contains total current expenditures per pupil for selected quantiles from 1999 to 2007. In 1999,

districts in the 90t percentile spent 79 percent more than districts in the 10t percentile. By 2007 the

difference between the 90t and 10t percentile had grown to 84 percent.

Table 9: Percentile of Total Current Expenditures Per Pupil by Year (current $)

10th 25th 50th 75th 90th |
1999 6,608 7,038 7,308 9,448 11,793
2000 7,111 7,688 8,607 10,354 12,896
2001 7,824 8,356 9,746 12,374 14,755
2002 8,236 8,939 10,446 13,515 16,888
2003 8,616 9,182 10,240 12,451 15,711
2004 8,908 9,657 11,139 13,396 16,303
2005 9,464 10,175 11,780 14,097 16,824
2006 10,008 10,763 12,491 15,443 18,283
2007 10,525 11,422 13,217 15,989 19,390

Over the period, all spending in districts in all quintiles has grown by 60 percent or more. What has been

the experience of performance over the same period?
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Table 10 displays the mean CPI test scores for the 4™, 8" and 10™ grades over the same period. The
increase in test scores is not nearly as impressive as the increases in spending. For the 4* grade, ELA rose
by 30 percent while MATH scores rose by just 11 percent; 8" grade Math scores increased by 22 percent.
Tenth grade saw the most improvement in the test scores over the period: ELA scores rose by 41%, while
MATH scores rose by an impressive 68 percent. Interestingly, it is at the 10™ grade level that our

estimates show the smallest bang from cross-district variations in spending.

Table 10: Mean Scores by Year and Subject
4th Grade 8th Grade 10th Grade

year English Math English Math English Math

1999  62.29 69.05 na 57.41 62.62 50.90
2000  61.47 70.95 na 59.02 64.01 58.40
2001  77.28 68.63 na 62.70 75.04 69.01
2002  79.26 70.81 na 61.99 80.09 68.55
2003  80.66 72.42 na 63.78 82.15 74.47
2004 81.15 74.19 na 66.03 84.06 79.47
2005  78.37 73.44 na 65.12 85.46 81.02
2006  78.47 7319  88.30 65.98 86.95 83.43
2007  80.76 76.85  89.55 69.99 88.24 85.43

Our results have dramatic implications for levels of public school spending in Massachusetts. Using the
difference between actual current expenditures and the foundation budget level of expenditures, we

demonstrate the weak link between expenditures and school performance. Table 11 displays our results.?’

Table 11: Student Improvement Due to Expenditures above Foundation Budget

Mean Mean MCAS
Foundation Current Improvement
Budget Per Expenditures due to Extra
Pupil Per Pupil Difference  Difference Spending
Year $) (%) (%) (%) (%)
2002 7,030 8,190 1,161 16.5 0.01
2003 7,201 8,452 1,251 174 0.01
2004 7,332 8,563 1,231 16.8 0.01
2005 7,585 8,952 1,367 18.0 0.01
2006 7,904 9,452 1,548 19.6 0.01
2007 8,425 10,005 1,580 18.8 0.01
2008 8,852 10,508 1,656 18.7 0.01
2009 9,332 10,657 1,325 14.2 0.01
2010 9,659 11,068 1,410 14.6 0.01

X EUUEET UUI O0Uw#1 xEUOUOT O0wOi w$EVEEUROOYNOS WExUT UwAYw3Ul OF
hitp://financel.doe.mass.edu/schfin/Chapter70/profile.aspx
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Massachusetts school districts have been spending well above the foundation budget for the past decade.
On a per pupil basis, the gap between the foundation budget and actual expenditures had been widening
until the financial crisis hit, growing from 16.5 percent in FY 2002 to 19.6 percent in FY 2006, before falling
to 14.2 percent and 14.6 percent in FY 2009 and FY 2010 respectively. However, this additional spending
above the foundation threshold has not produced the kind of improvement in student achievement that is
often exhorted by proponents of educational funding.

In 2006, the $1,548 difference per pupil, or 19.6 percent, improved MCAS scores by only 0.01 percent. In
2010, school districts spent on average $11,068 per pupil, or 14.6 percent above the foundation budget
levels, but this additional spending did not meaningfully affect MCAS scores.

We obtained this estimate by calculating an average of our regression coefficients associated with per
pupil expenditure for each grade weighted by the number of students that completed the MCAS tests for
each grade and each subject. We then applied the exponent of the coefficient (currently in its natural
logarithm) to percentage difference in spending between the foundation budget and actual spending. We
multiplied the result by the average mean test score all subjects. In an effort to be conservative, we
exclude the Instrumental Variable model coefficients due to their size relative to the coefficients from the

other models.
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Conclusion

To summarize, the findings of this study are: (1) efforts by the state and local school districts to increase
education spending as a method of improving school performance is essentially ineffective, and (2) school
performance continues to be a function mainly of history, policy requirements (such as having to pass a

test in order to graduate), and socioeconomic factors beyond the control of policy makers.

Conventional wisdom holds that public education is an investment that produces a large, often double-
digit, percentage return to the students and society at large. The long-term gains are large but they are not
the result of recent spending increases. Other factors are clearly at work. The public and policymakers

believe that spending on education should be spared in times of difficult budget choices.

Our results indicate that the relationship between spending and student performance is very weak and
that changes in spending levels, up or down, contribute very little toward student performance. As
Massachusetts state and local governments continue to face tight budgets, leaders should not refrain from
considering cuts to education spending. Despite the longstanding myths, substantial cuts in education

will not significantly impinge upon student performance in any meaningful way.
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Appendix

Measuring the Composite Performance Indicator

We chose to use performance at the school level because the individual data did not include the
POEDYDPEUEOZUw UOEDOI EKOWAID RlleveE hisEtt) Erdckd hitd D1UKeD thidugh time.
Composite Performance Indicator data are available for schools from 2003 onwards. However, prior to

2003, school performance was reported as the number and percentage of students falling into four

Table 12: Regression Results for Estimating the CPI for1998 - 2002

ELA MTH
Variable Coeff. Std. Error Coeff. Std. Error

4th Grade
perf_abprofperc 0.05 0.00 *** 0.04 0.00 ***
perf_profperc 0.04 0.00 = 0.04 0.00 *=
perf_improvperc 0.01 0.00 *** 0.02 0.00 ***
Intercept -1.21 0.05 *** -1.22 0.03 ***
Num Observations 1,028 1,028
Log PseudoLikelihood -318.32 -379.12
AIC 0.6271 0.7454
BIC -7,097.36 -7,098.80

8th Grade
perf_abprofperc 0.04 0.00 ***
perf_profperc 0.04 0.00 *=
perf_improvperc 0.02 0.00 ***
Intercept -1.24 0.04 =
Num Observations 444
Log PseudoLikelihood -174.88
AIC 0.8058
BIC -2,681.25

10th Grade
perf_abprofperc 0.05 0.00 *** 0.05 0.00 ***
perf_profperc 0.04 0.00 *** 0.03 0.00 ***
perf_improvperc 0.01 0.00 *** 0.01 0.00 ***
(continued) ELA MTH ELA MTH
Variable Coeff.  Std. Error Variable Coeff. Std. Error Variable
Intercept -1.16 0.07 *** -1.20 0.04 ***
Num Observations 322 322
Log PseudoLikelihood -92.55 -110.54
AIC 0.5997 0.7114
BIC -1,835.00 -1,835.09
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categories: Warning, Needs Improvement, Proficient and Advanced. For the years before 2003 the Beacon
Hill Institute estimated five Generalized Linear Model (GLM) estimation logit models for the ELA and
MTH tests in grades 4 and 10 and only MTH for grade 8, using 2003 data and the proportion of students
at above proficient/advanced, proficient and needs-improvement levels as explanatory variables. The
warning/failing level was omitted to avoid proportions from summing to one. The thresholds to obtain
each scoring level varied from over time for each test. The ELA results for the 8th grade were omitted due
to the absence of performance data for the eighth grade ELA for several years, including 2003. This table

contains the regression results for estimating the CPI data prior to 2003.

Descriptive Statistics

District Level Variables Min Max Mean Median Std. Dev. Count
Total Enrollment 44 63,043 2,919 2,007 4,436 2,954
Total Staff 0 10,564 397 267 665 2,954
Teachers' FTE 0 5,519 219 148 350 2,912
Student/Teacher Ratio 4 673 13 13 3 2,891
Total Teachers' Salaries 4,724 73,288 46,993 46,436 8,249 2,891
EQV Per Capita 18,700 1,860,556 141,101 108,035 140,662 2,954

Per Pupil Expenditures
Total Current Operational 2,178 20,775 9,289 8,640 2,420 2,954

Instructional Expenditure 498.31 11,729 2,203 2,111 597 2,954
General Administration 0.00 2,901 140 120 103 2,954
School Administration 0.00 1,294 423 398 129 2,954

School Level Statistics Min Max Mean Median Std. Dev. Count

Share of Low Income Students 0 1.00 27 .15 .28 15,853

Enrollment

Total PK-12 0 4,328 529.22 455 363.14 15,911

Total 4th Grade 1 411 100.08 85 60.41 8,873

Total 8th Grade 1 672 241 227 105 3,710

Total 10th Grade 1 1,260 318.81 291 184.09 2,893

percentage of Total Enroliment Min Max Mean Median Std. Dev. Count

4th Grade Native American 0.00 0.14 0.00 0.00 0.01 8,873

4th Grade Asian 0.00 0.77 0.05 0.02 0.08 8,873

4th Grade African American 0.00 1.00 0.08 0.03 0.15 8,873

4th Grade Hispanic 0.00 1.00 0.12 0.03 0.19 8,873

4th Grade White 0.00 1.00 0.75 0.89 0.29 8,873

8th Grade Native American 0.00 0.13 0.00 0.00 0.01 3,710

8th Grade Asian 0.00 1.00 0.04 0.02 0.07 3,710

8th Grade African American 0.00 1.00 0.08 0.03 0.14 3,710

8th Grade Hispanic 0.00 1.00 0.11 0.03 0.17 3,710

8th Grade White 0.00 1.00 0.77 0.89 0.27 3,710

10th Grade Native American 0.00 0.13 0.00 0.00 0.01 2,893

10th Grade Asian 0.00 1.00 0.04 0.02 0.07 2,893

10th Grade African American 0.00 1.00 0.08 0.03 0.14 2,893

10th Grade Hispanic 0.00 1.00 0.10 0.03 0.16 2,893

10th Grade White 0.00 1.00 0.77 0.89 0.26 2,893
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Performance Statistics for English

All Grades Min  Max Mean  Median Std. Dev.  Count

percentage of students above proficient advanced 0 74 11 7 12 17,837
percentage of students at proficient 0 97 44 47 19 17,837
percentage of students who need improvement 0 100 33 31 18 17,837
percentage of students at warning failing level 0 100 11 6 13 17,837
Composite Index 17 100 85 88 11 9,404
Total number of participants 10 989 193 164 135 17,837
CPI (estimated before 2003 and Actual after 2003) 17 100 79 83 15 16,179
4th Grade Min  Max Mean  Median Std. Dev.  Count

percentage of students above proficient advanced 0 71 7 4 9 11,205
percentage of students at proficient 0 95 37 40 18 11,205
percentage of students who need improvement 0 100 45 44 19 11,205
percentage of students at warning failing level 0 92 11 7 11 11,205
Composite Index 30 100 81 83 11 6,008
Total number of participants 10 402 96 82 59 11,205
CPI (estimated before 2003 and Actual after 2003) 25 100 75 78 14 11,202
8th Grade Min  Max Mean Median  Std. Dev.  Count

percentage of students above proficient advanced 0 59 9 5 9 3,039
percentage of students at proficient 0 97 59 64 15 3,039
percentage of students who need improvement 0 80 23 22 13 3,039
percentage of students at warning failing level 0 100 9 5 10 3,039
Composite Index 17 100 91 93 8 1,384
Total number of participants 10 681 223 210 104 3,039
CPI (estimated before 2003 and Actual after 2003) 17 100 91 93 8 1,384
10th Grade Min  Max Mean Median  Std. Dev.  Count

percentage of students above proficient advanced 0 74 17 14 15 3,593
percentage of students at proficient 0 81 42 44 15 3,593
percentage of students who need improvement 0 82 27 27 13 3,593
percentage of students at warning failing level 0 100 14 8 17 3,593
Composite Index 25 100 87 90 10 2,012
Total number of participants 10 989 278 258 147 3,593
CPI (estimated before 2003 and Actual after 2003) 24 100 80 85 16 3,593
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Performance Statistics for Math

All Grades Min  Max Mean Median  Std. Dev. Count

percentage of students above proficient advanced 0 100 16 12 15 21416
percentage of students at proficient 0 80 26 27 12 21416
percentage of students who need improvement 0 94 37 37 14 21416
percentage of students at warning failing level 0 100 21 15 20 21416
Composite Index 9 100 75 77 15 12531
Total number of participants 10 997 117 83 98 21416
CPI (estimated before 2003 and Actual after 2003) 9 100 71 74 16 21413
4th Grade Min  Max Mean Median  Std. Dev. Count

percentage of students above proficient advanced 0 82 14 12 11 12196
percentage of students at proficient 0 80 27 29 11 12196
percentage of students who need improvement 0 94 43 44 12 12196
percentage of students at warning failing level 0 100 16 11 15 12196
Composite Index 23 100 76 78 12 6991
Total number of participants 10 403 97 82 59 12196
CPI (estimated before 2003 and Actual after 2003) 23 100 73 76 14 12193
8th Grade Min  Max Mean  Median Std. Dev.  Count

percentage of students above proficient advanced 0 68 13 10 12 5275
percentage of students at proficient 0 72 26 27 12 5275
percentage of students who need improvement 0 75 30 31 10 5275
percentage of students at warning failing level 0 100 31 26 22 5275
Composite Index 9 99 68 70 16 3182
Total number of participants 10 682 163 155 102 5275
CPI (estimated before 2003 and Actual after 2003) 9 99 65 67 17 5275
10th Grade Min  Max Mean  Median Std. Dev.  Count

percentage of students above proficient advanced 0 100 27 23 21 3945
percentage of students at proficient 0 65 25 27 10 3945
percentage of students who need improvement 0 73 25 25 12 3945
percentage of students at warning failing level 0 100 23 13 24 3945
Composite Index 15 100 83 86 13 2358
Total number of participants 10 997 199 182 127 3945
CPI (estimated before 2003 and Actual after 2003) 15 100 73 79 20 3945
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The Beacon Hill Institute at Suffolk University in Boston focuses on federal, state and local

economic policies as they affect citizens and businesses. The Institute conducts research and

educational programs to provide timely, concise and readable analyses that help voters,
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