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Fiscal constraints make 
it imperative that
Pennsylvania allocate

money to those school reform
initiatives that hold out the
greatest promise of success.
The purpose of this report is 
to help policy makers compare
two current school reform
ideas: private school vouchers
and class size reductions.

• Five legislatively mandated evaluations of
the Milwaukee program found no achieve-
ment gains for voucher students. 

• While two reexaminations of the same
data have found an achievement advan-
tage in math for voucher students, both
have significant flaws that cast doubt on
their findings.  

• The first reexamination compares
voucher students to a small (26 students
in one of the years) and unrepresentative
group of students.   

• The second assumes that voucher
students—despite their having more
educated parents with higher academic
expectations—would not have
achieved more over time wherever
they studied. 

• The Milwaukee program has never
enrolled more than 1,650 students in a
given year. 

• Data limitations and small sample
size plague any attempt to analyze the
Milwaukee experience.

• A December 1997 analysis found that the
best schools in Milwaukee are a group of
14 public schools with small classes that
serve an economically disadvantaged pop-
ulation. 

• Students at these public schools
match voucher students on math
tests and outperform them on reading
tests.

• In sum, no strong evidence exists that
par ticipation in a voucher program
increases student achievement.  

A brief history of vouchers
precedes a review of the
achievement effects of the
Milwaukee and Cleveland
voucher programs. The reported
benefits of these programs are
compared to the benefits of
reducing class size in grades 
K-3. The report concludes with
policy recommendations.

Each of the major sections

of the report is largely self-con-
tained. Readers can therefore
go immediately to the sections
that most interest them. Some
readers, for example, may want
to skip the historical background
on vouchers and jump to the
discussion of their achievement
effects in Milwaukee. Others
may want to begin by reading
about class size. 

EXECUTIVE SUMMARY

VOUCHERS: Nearly all of the achievement evidence that exists on vouchers comes from the
Milwaukee Parental Choice Program.
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The Tennessee Experience: The Tennessee
Student/Teacher Achievement Ratio (STAR) 
project was the single most definitive class
size study. Beginning in 1985, the state
Department of Education randomly assigned
kindergarten and first grade students to small
classes (about 13-17 students), regular classes
(about 22-25 students), and regular classes
with an instructional aide. Once assigned to
small classes, students remained in them.

· On average, students attending small
classes in K–3 achieved scores substan-
tially higher than students in regular classes.

· Increasing the number of teachers’ aides
had only a very small positive impact on
test scores.

· Achievement gains from small size
Tennessee classes have lasted through 
at least 8th grade.  

· Lower achieving, minority, and poor 
students benefited most from small 
classes in Tennessee.

Figures 1 and 2 illustrate how much
Tennessee students in small classes outper-
formed other students in every geographical
setting. Small class students in inner-city areas
enjoyed the biggest achievement gains.
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SMALL CLASS SIZE: Conclusive evidence from multiple sources shows that reducing class
size improves student achievement.  

Small Class Regular Class Regular Class + Aide

Total Reading
Percentile Rank

Total Math
Percentile Rank

Note: For additional discussion of the research from which these results came, see the section of this report on the Tennessee STAR Project.

Source: Elizabeth Word, Charles M. Achilles, Helen Bain, John Folger, John Johnston and Nan Lintz, “Project STAR Final Executive
Summary Report” (Nashville, TN: Tennessee State Department of Education, June 1990).

Figure 1: Third Grade Math Achievement in
Tennessee—the Impact of Small K–3 Classes
and Aides

Figure 2: Third Grade Reading
Achievement in Tennessee—the Impact
of Small K–3 Classes and Aides
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The Wisconsin Experience: In December 
1997, in preliminary findings from Wisconsin’s
Student Achievement Guarantee in Education
(SAGE) class-size initiative, Alex Molnar and 
co-authors reported results consistent with
Tennessee experience. The SAGE initiative is
the largest, most systematic study of class
size since Project STAR. In its first year, SAGE
involved 3600 students and targeted small
classes to low-income areas throughout the
state.

· Between October 1996 and May 1997,
the increase in test scores for first grade
students in SAGE schools exceeded by 
12–14 percent the increase in scores for
students in a comparison group of
schools with regular size classes. 

· In SAGE classrooms, the total scores
achieved by African-American males on
three tests increased by over 40 percent
more than African-American male scores
in a comparison group of schools. (See
Figure 3 below.)

· After controlling for individual differences
among students (e.g., race, subsidized
lunch eligibility, days absent), SAGE 
students enjoyed significantly greater
improvements in test scores in reading,
language arts, and math.

National Evidence: A study by Harold
Wenglinsky (Educational Testing Service) of
math achievement in 203 school districts
across the country gives an indication of the
size of the cumulative benefits of small classes
by fourth grade.

· Fourth graders in smaller-than-average
classes were about four months ahead of
fourth graders in larger-than-average classes.

· In the sub-group of schools that included
mainly large urban areas, fourth graders in
smaller-than-average classes were three-
quarters of a school year ahead of their
counterparts in larger-than-average classes.
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Figure 3: Increase in African–American First Grade Test Scores in
Low–Income Wisconsin Schools, Small vs. Regular Classes
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The evidence indicates that small classes
generate the greatest gains in kindergarten
and first grade. The Keystone Research Center
therefore recommends that Pennsylvania:

· Provide universal, publicly funded full-day
kindergarten with student-teacher ratios of
15:1; and 

· Reduce class size in first grade to 15.

Research suggests that more modest 
gains result from small classes in grades two
and three. In addition, considerable scope for 
innovation exists in exploring how to build on
gains established in small kindergarten and first
grade classes. Therefore, the Keystone Research
Center recommends that Pennsylvania:

· Implement an experimental program of
class size reductions in grades two and
three. This program should evaluate the 
effectiveness of achieving class size
reductions in various ways (e.g., in the
main instructional subjects only), and in
combination with other (e.g., curricular
and teacher training) innovations.

To make for a smooth transition and avoid
teacher and classroom shor tages, these 
recommendations should be phased in, start-
ing with kindergarten in the first year and first
grade in the second. Implementation should be
targeted initially at the schools and communi-
ties most in need—those in the bottom quarter
of schools, measured by income and test
scores.

Small class sizes and all-day kindergarten
should be implemented systematically, with
researchers collaborating with policymakers
and practitioners so that lessons learned in 
the early stages allow for cost-effective 
implementation of small classes for all K-3 
students in the state. 

To implement these recommendations
would cost the state an estimated $100 million
in each of the first two years. This is a small
fraction of Pennsylvania’s projected budget 
surplus for 1997-98. It amounts to an annual
investment of about $8.33 by each for the
state’s 12 million residents.

RECOMMENDATIONS: To improve educational outcomes quickly and across the board, 
Pennsylvania should reduce class size in K–3.

BOX 1: CLASS SIZE IN PENNSYLVANIA TODAY
Research shows that class sizes of under 20 lead to significant improvements in student 

performance. Only 20 percent of classes in Pennsylvania schools with elementary grades only
are this small. Another 19 percent of classes in these schools have 27 or more students, about
twice as big as the 15-student classes achieved in the Wisconsin and Tennessee class-size exper-
iments. Figures 4 and 5 (on the next page) show the number of Pennsylvania school districts with
kindergarten and first grade classes of different sizes in the late 1980s. Kindergarten classes
usually had about 21–22 students and first grade classes about 23–24. 

Average Class Schools with Schools with Schools with
Size in 1995-96 Elementary Secondary Elementary and
(# of Students) Grades Only Grades Only Secondary Grades
1-20 20.5 percent 28.8 percent 11.0 percent
21-23 29.9 20.5 14.4
24-26 30.3 23.1 21.0
27-29 14.4 16.4 30.0
30+ 4.8 11.6 23.7

Source: Pennsylvania Department of Education, Pennsylvania System of School Assessment School Profiles, www.paprofiles.org.

Percent of Classes in Each Size Range
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Source: 1989 survey by office of Representative Ron Cowell

Source: 1989 survey by office of Representative Ron Cowell

Figure 4: Kindergarten Class Sizes in Pennsylvania

Figure 5: First Grade Class Sizes in Pennsylvania
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Fiscal constraints make it
imperative that Pennsylvania
allocate money to those

school reform initiatives that
hold out the greatest promise
of success. The purpose of
this report is to help policy
makers compare two current
school reform ideas, private
school vouchers and class 
size reductions.

A brief history of vouchers
precedes a review of the
achievement effects of the

Milwaukee and Cleveland
voucher programs. The reported
benefits of these programs are
compared to the benefits of
reducing class size in grades
K-3. The report concludes with
policy recommendations.  

Each of the major sections
of the report is largely self-
contained. Readers can there-
fore go immediately to the
sections that most interest
them. Some readers, for example,
may know enough to skip the

historical background on vouchers
and jump to the discussion of
their achievement effects in
Milwaukee. Others may want 
to begin by reading about 
class size.

The research which this
report reviews uses a variety
of technical terms in analyzing
the impact of vouchers and
small classes. To make the
report more comprehensible,
the definitions of the key terms
are listed in Box 2.

CSTP: The Cleveland Scholarship and Tutoring Program,
the official name of the Cleveland voucher program.

Control (as in “control for” and “control group”): To
evaluate the impact of a voucher program or smaller
class size on student achievement, analysts need to
isolate their impact from other variables (such as a
students’ family background). This can be done by
comparing the performance of the students who get
vouchers or attend small classes with the perfor-
mance of another group of students—a “control
group”—that is as similar as possible except for not
having received vouchers or attended a small class.
In addition, in statistical analysis, researchers usual-
ly take explicit account of—or “control for”—family
and individual difference, so that the impact of
vouchers or class size will not be incorrectly estimated.

Effect size: To evaluate the benefits of vouchers or
smaller class sizes, you need to know how big an
impact they have on student achievement. Effect
sizes gauge this impact by looking at the gap in test
scores between students who receive vouchers or
attend small classes and the scores of students who
don’t. This gap is divided by a measure of the overall
spread of student scores. (See standard deviation). 

Meta-analysis: When a large number of studies have
been conducted on a subject—such as the achieve-
ment impact of small class size—a systematic evalua-
tion, or meta-analysis, of these prior studies may be
used as a tool for determining the overall weight of the
evidence. In weighing the importance of each study,
the meta-analysis takes into account such factors as
its sample size and the methodological rigor used.

MPS: Milwaukee Public Schools.

MPCP: Milwaukee Public Choice Program, the offi-
cial name of the Milwaukee voucher program.

Percentile ranks: To evaluate the benefits of vouch-
ers or smaller class sizes, you need to know how
big an impact they have on student achievement.
One way to do this is by considering how much an
improvement in test scores would have moved a
student up in the overall student ranking. If an
improvement would move a student up from, say,
the mid-point of the achievement curve (the 50th
percentile) past another 10 percent of students (to
the 60th percentile), it would be said to have
improved scores by 10 percentile ranks.

Standard deviation is a measure of how spread out
a group of numbers (such as student test scores)
is. It equals the square root of the average squared
difference between test scores and the average
test score.

Statistical significance: In evaluating the impact of
vouchers or class size on test scores (or of any vari-
able on another variable), researchers want to know
whether they can be confident that an observed per-
formance difference is large enough that it could
not have occurred by random chance. If the differ-
ence is so large that it could only have occurred by
chance with a small probability (“small” being
defined customarily as 5 times out of 100), then
the observed change in performance is considered
to be statistically significant.

INTRODUCTION

BOX 2: WHAT ARE THESE RESEARCHERS TALKING ABOUT? A GLOSSARY OF TERMS
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Historical Background

In the early 1870s, demoralized
by their crushing defeat in the
Franco-Prussian War, many

French citizens angrily blamed
the public school system for
their woes. They declared that
it was “the Prussian teacher
[who] has won the war.”1

To improve the schools,
and presumably France’s
prospects in the next war, a
French parliamentary commission
in 1872 recommended a 
religious school voucher plan
remarkably similar to the ones
currently being proposed in the
United States. In 19th century
France, however, hostility to
the idea of providing public
money to church schools was so
widespread that the French
Assembly never took up the plan.

Just over 100 years later,
with the U.S. trade deficit at
record levels, the authors of 
A Nation at Risk declared 
that America was headed for a
disastrous defeat in a global
economic war.2 As in nine-
teenth-century France, the 
public schools were called to
account. A Nation at Risk
helped make the belief that
the U.S. system of public 
education is a catastrophic 
failure an article of faith in 
the nation’s school reform
deliberations. In so doing it
helped set the stage for school
voucher proposals in the late
1980s and 1990s.

Until the 1980s, the con-
stitutional prohibition against
church-state entanglements,
public opposition to the use of
tax funds for religious schools,

and a lack of a generally 
available alternatives to public
schools kept voucher proposals
on the fringes of American
school reform. 

Educational vouchers were
first proposed in the United
States in 1955 by economist
Milton Friedman.3 Friedman
argued for providing parents
with vouchers and allowing
them to choose any school,
public or private, for their 
children to attend. In his view,
an educational market would
be more efficient at allocating
educational resources than a
system of government-run
schools. Friedman’s idea 
initially drew scant attention
and little support.

The private school choice
plans proposed in the United
States in the late 1950s and
early 1960s were not motivated
by a desire to create competition
and an educational market. These
plans grew out of opposition to
court-ordered desegregation in
the wake of the 1954 U.S.
Supreme Court’s Brown v.
Board of Education decision.4
The Virginia legislature in 1956
passed a “tuition-grant” program
and in 1960 a “scholarship”
plan that provided students
with tax dollars to pay the
tuition at any qualified non-sec-
tarian school in their district.
The Virginia laws and other
“freedom of choice” plans
passed by southern legislatures
expressly sought to help maintain
segregated school systems.

Since the late 1950s,
private school choice has
moved into the mainstream
school reform debate. Private

school vouchers have found
support among three groups: 

1) Catholics who see taxpayer-
financed vouchers as a 
fiscal life line for their cash
poor schools (some
Catholics remained opposed
to vouchers because they
feared that public funding
would increase public regu-
lation of religious schools); 

2) Free-market advocates who
regard vouchers as a way 
of increasing efficiency in
the provision of public 
education; 

3) People of all political 
persuasions who, for 
various reasons, are 
dissatisfied with the short-
comings of what David
Tyack, an historian of public
education, has labeled “the
one best system.”5

In the late 1960s, the
Democratic administration of
President Lyndon Johnson
embraced the idea of vouchers.
At the time, the voucher con-
stituency included not only some
political conservatives and 
segments of the business 
community, but also “de-schoolers”
influenced by the writing of Ivan
Illich,6 progressive and black
nationalist “free schoolers,”7

social critics of the public 
education bureaucracy such as
Paul Goodman,8 and liberal
academics like Christopher
Jencks.9 The chance to craft
“regulated” voucher plans—
ensuring that the poorest recip-
ients got the largest vouchers—
appealed to many liberals.

VOUCHERS
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The administration of President Richard
Nixon subsequently advanced the Johnson pro-
posal. However, little local enthusiasm
emerged for the idea. Minneapolis, Rochester,
Kansas City, Milwaukee, Gary, and Seattle all
rejected the opportunity to participate. Only
Alum Rock, California, tried the voucher plan,
implementing it in the public school system
with disappointing results and subsequently
abandoning it.10 

In 1971, the Panel on Non-Public Education
of the Nixon administration’s Presidential
Commission on School Finance proposed
“Parochiaid,” which would have provided public
money to religious schools. In the same year,
the Supreme Court raised the legal barriers to
government support for church schools. It held
8–0 in Lemon v. Kurtzman that distribution of
tax dollars to private schools had to meet all of
the following three tests to be constitutional:
its purpose is secular; its main effect is to 
neither advance nor inhibit religion; and it does
not excessively entangle the state with
religion.11,12 

Although “Parochiaid” died for lack of 
sufficient political support and the threat that 
it would be ruled unconstitutional, the idea 
of spending tax dollars on education at
church–af filiated private schools remained
alive. Indeed, the “Parochiaid” debate
rehearsed many of the current arguments over
private school vouchers and their use to pay
tuition at religious schools.13

In 1983, 1985, and 1986, the Reagan
administration tried unsuccessfully to move
voucher legislation through Congress. By turning
the federal government’s means-tested Chapter
1 program into an individual voucher pro-
gram,14 the 1985 effort sought to re-establish
the link between vouchers and “empowering”
the poor, which had attracted liberals in the
1960s and 1970s. 

Educational Choice Enters The
Mainstream

According to George Washington University
Professor Jeffrey Henig, with free-market arguments
for private school vouchers meeting with no
success, the administration of President

Reagan shifted the discussion to public school
choice.15 This new emphasis broadened support
for school “choice,” which many now saw as a
strategy to reform rather than to dismantle the
public school system. Furthermore, supporters
often associated choice with educational
excellence and racial equity through its link to
the popular magnet school concept. Many school
districts had established magnet schools to 
promote school integration and as an alternative
to court-ordered busing. Magnet schools
offered a diverse array of innovative curricula to
attract voluntary transfers to integrated schools.
By shifting the focus from private school vouchers
to public school choice, President Reagan 
successfully separated educational choice from
its racist and sectarian roots.16

Over the next eight years, beginning with
Minnesota in 1988, 14 states enacted public
school choice laws.17 These laws allowed 
students to choose to attend any public school
in the state that had room for them.

The idea of private school vouchers took
the national stage again during the presidency
of George Bush. Between 1990 and 1992,
President Bush sent Vice President Dan Quayle
to Oregon to speak on behalf of a voucher ballot
initiative there. Bush expressed strong (and 
well-publicized) support for Wisconsin’s 1990
private school voucher law, included “parental
choice” in his 1991 “America 2000” reform 
initiative, and, in 1992, proposed a voucher
plan he called a “G.I. Bill for Children.”18

Bush’s Democratic challenger, Bill Clinton, took
over the Reagan administration’s “public school
choice” position during the 1992 presidential
campaign.

At the state level, private school vouchers
have been vigorously debated for 20 years.
Since 1978, four states have held referenda on
voucher plans: Michigan (1978), Oregon
(1990), Colorado (1992) and California (1993).
Each of these efforts failed by an approximate-
ly 2 to 1 margin. California voters also rejected
“regulated” voucher plans in 1980 and 1982
ballot initiatives.19 

In 1993, Puerto Rico passed legislation that
provided vouchers worth $1,500 per child that
low-income families could use to send their 
children to any school, public or private 
(including religious schools that would accept
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them). The Puerto Rico Supreme Court struck
down the private school portion of the bill in 1994.

In 1995 and 1996, voucher legislation was
introduced in Arizona, California, Colorado,
Connecticut, Delaware, Florida, Illinois, Indiana,
Minnesota, Nor th Carolina, Ohio, Oregon,
Pennsylvania, and Vermont. In addition, 
constitutional amendments were proposed in
Michigan and Missouri to permit the creation of
voucher plans.  

At the federal level, a number of voucher
proposals were recently introduced in
Congress, including, in 1997, S.1 (the Safe
and Affordable Schools Act), HR 1031 (the
American Community Renewal Act), HR 2746
(the HELP Low-income Parents Act), and HR
1797 (the District of Columbia Student
Oppor tunity Scholarships Act; the Senate 
companion bill is S. 847). The Washington D.C.
appropriations bill for fiscal 1998 contained $7
million to establish a voucher experiment in the
nation’s capitol. As part of an agreement that
led to the removal of voucher language from the
D.C. appropriations bill, the Senate voice-voted
its approval of a new voucher bill, S1502.
S1502 would also appropriate $7 million for a
voucher experiment. The House may vote on
this bill as early as February or March 1998.

The Battle Over Vouchers Today

Proponents of vouchers today base their
position on three widely held views about public
education: that educational outcomes have
deteriorated, that American public education
costs have accelerated unreasonably, and that
the public schools cannot reform themselves
because of bureaucratic and political constraints.

Notwithstanding the conventional wisdom,
educational outcomes have actually improved.
Between the 1970s and 1990, according to a
1994 RAND study, reading and math scores
rose significantly for Hispanics and African-
Americans.20 

The best available evidence also shows
that resources for regular classrooms at public
schools have increased only modestly. In a 
survey of nine school districts, Richard
Rothstein found that real spending for regular
education climbed by only 28 percent from
1967 to 1991.21 In Los Angeles, real per-pupil

spending on regular education declined 3.5 
percent over the same period. As Rothstein
points out, if this decline typifies developments
in urban areas generally, that may help explain
frustration with academic outcomes.

Of course, national statistics about gradually
improving performance, and the stagnation of
funds to urban school districts, are of little
comfort to parents convinced that their own
children will not get the lift they need from the
local public school. Parents who want better
schools for their kids now have been a receptive
audience for the third widely held view behind
support for vouchers today: that public schools
are incapable of reforming themselves because
of bureaucratic and political constraints. This
argument gained intellectual legitimacy with the
publication of Politics, Markets, and America’s
Schools by John Chubb and Terry Moe, in
1990.22 In their book, Chubb and Moe argue
that the failure to improve school performance,
despite a series of reforms instituted after the
publication of A Nation at Risk, plus evidence
of the superior performance of private schools,
demonstrate the need for vouchers.23 (For a 
summary of the public vs. private school 
literature, see Box 3).

The steep decline in the wages of male
minority workers since the late 1970s has
increased the urgency of demands to improve
urban school quality and made many African-
Americans receptive to vouchers. In Pennsylvania
since 1979, with manufacturing jobs declining
and non-professional employment stagnating in
high-wage “bureaucratic” service industries (e.g.,
utilities, the telephone industry, the public 
sector), the median wage of African-American
male workers plummeted by $3.59—from
$12.72 in 1979 to $9.13 in 1996 in inflation-
adjusted dollars.24

Many proponents of private school vouchers,
such as Democratic Wisconsin Assembly 
member Annette “Polly” Williams, author of the
Milwaukee Parental Choice Program legislation,
have linked vouchers to their desire to
empower poor families and raise the academic
achievement of poor children. They argue that
vouchers will improve achievement levels by
forcing the public schools to compete in an
educational marketplace in which poor parents
hold the power of the purse.
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Until the Wisconsin state
legislature passed Act 36
in 1990, establishing the

nation’s first private school
voucher program, the debate
over vouchers took place wholly
on the ideological and philo-
sophical plane. Even today, the
Milwaukee Parental Choice
Program (MPCP) is the only
voucher program for which
large amounts of systematic
data are available. For this 
reason, the Milwaukee program
occupies a central place in any
discussion of the merits of private
school vouchers.

The MPCP initially allowed
up to 1 percent (about 1,000)
of low-income Milwaukee Public
School students to attend par-
ticipating private, non-sectarian
schools within the city.  The
program defined “low-income”
as below 175% of the official
U.S. poverty line. Each child
attending a private school in
the program receives a voucher
worth the per-pupil equalized
state aide to the Milwaukee
Public Schools, originally set 
at $2,446.

Participating schools had
to meet only one of four 
educational requirements: 

1) at least 70 percent of pupils
advance one grade level
each year, 

2) attendance averages at
least 90 percent, 

3) at least 80 percent of students
demonstrate significant 
academic progress, or  

4) at least 70 percent of their
families had to meet parental
involvement criteria
established by the private
school. 

Unlike public schools,
teachers at Choice schools
need not be certified, nor does
the curriculum of the schools
have to be reviewed or accredited
by an outside agency. Choice
schools do not have to meet
the financial disclosure or other
record keeping requirements
placed on the public schools.
After a lawsuit, participating
private schools need not serve
children with exceptional edu-
cational needs.

The Wisconsin legislature
created Milwaukee’s Choice 
program as a five-year
experiment and provided for
yearly evaluations of the
academic achievement of
students attending Choice
schools. Governor Thompson
vetoed the five-year time limit 
on the program but left the
requirement of annual program
evaluations intact. The Wisconsin
Supreme Court upheld the con-
stitutionality of the Wisconsin
law in 1992 reasoning that it
affected a small number of
children living in poverty, did
not include religious schools,
and what the state learned
from the experience might
benefit children elsewhere in
Wisconsin.25

In 1993, Act 16 modified
the Milwaukee Parental Choice
Program to raise (effective
1994–95) the number of 

students who could participate
from 1 percent to 1.5 percent
(about 1,500 students) of the
Milwaukee Public School (MPS)
population. The same Act
allowed the maximum number
of Choice students at partici-
pating schools to increase
from 49 percent to 65 percent
of the total student population.  

Since 1990, there have
been five official yearly evalua-
tions of the Milwaukee voucher
experiment (discussed at
length in the next section) 
by University of Wisconsin
political science Professor
John Witte.26 Witte found no
statistically significant differences
between the achievement of
students attending Choice
schools and the achievement
of random samples of students
attending the Milwaukee Public
Schools. He did, however, find
a high degree of parental satis-
faction with Choice schools.

A 1995 report by Harvard
Professor Paul Peterson
sharply criticized Witte and his
statistical methods.27 These
methods, Peterson argued,
understated the positive 
academic impact of the
Milwaukee Parental Choice
Program.  Peterson’s argument
echoed a 1992 critique, “The
Milwaukee Parental Choice
Program,” written by George
Mitchell for the Wisconsin
Policy Research Institute.28

In February 1995, the
Wisconsin Legislative Audit
Bureau, the research arm of
the legislature, released its
own report on the Milwaukee
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program. The report did not find Witte’s
methods inappropriate. However, it contended
that no conclusion—not even Witte’s finding of
no significant difference—could be drawn about
academic performance under the voucher pro-
gram compared to the Milwaukee Public
Schools.29 

During the 1995 legislative debate over
the expansion of the Choice program, the
Peterson critique and Witte annual reviews
enabled both advocates and opponents to
claim that the data supported their position.
Unfortunately, instead of attempting to
strengthen and improve the evaluation 
requirements for the Milwaukee Parental
Choice Program, voucher supporters lobbied
successfully to eliminate the annual program
evaluation requirement. As revised in 1995
(Act 27), the evaluation components of the
MPCP consisted of a requirement that the
Legislative Audit Bureau report on the finances
and performance of the program after five years
(January 15, 2001) and a provision requiring
that each voucher school provide the Wisconsin
Department of Public Instruction with an annual
independent financial audit. The 1995 revision
of the MPCP did not, however, require that the
schools participating in the program gather the
achievement data necessary for a rigorous
evaluation.   

The 1995 legislation allowed religious
schools to participate in the program, and
raised the number of students who could 

participate to 7 percent of the Milwaukee
Public School enrollment in 1995–96 and 15
percent in 1996–97. The new legislation also
allowed up to 100 percent of the students
attending a Choice school to be voucher students.

On August 25, 1995,  the Wisconsin
Supreme Court enjoined all of the 1995 modifi-
cations to the Milwaukee Parental Choice
Program. On March 29, 1996, the supreme
court deadlocked 3–3 on the constitutionality
of 1995 modifications and sent the case back
to circuit court for trial. On August 15, 1996,
the circuit court retained the injunction barring
implementation of religious school participation
in the program but lifted the injunction on other
parts of the 1995 legislation. The Dane County
Circuit Cour t ruled the entire 1995 Act
unconstitutional on Januar y 15, 1997. An
appeal is currently before the Wisconsin
Supreme Cour t. As of the 1997–98 school
year, the 1993 modification to the 1990 law
again governs the MPCP.  

As a result of the changes enacted in 1995
and subsequent court actions, no achievement
data on the MPCP were collected during the
1995–96 or 1996–97 school years. During
1997–98, the evaluation requirements built
into the original law govern the program. This
may change when the Wisconsin Supreme
Court issues its ruling in the spring of 1998.
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Three research teams have
analyzed the data collected dur-
ing the first four years of the
Milwaukee voucher program. 

• University of Wisconsin-
Madison political science
professor John Witte is the
principal author of each of
the first four annual evalua-
tions of the program.30 He
and his team are the only
researchers to have analyzed
fifth-year data on the pro-
gram.31 In a January 1997
paper, Witte summarized the
findings of his first four eval-
uations and presented a
reanalysis of some of his
data in light of criticisms of
his methods and findings.32

• In August 1996 and March
1997, Professors Jay Greene

(University of Houston), Paul
Peterson (Harvard) and
Jiangtao Du (Harvard) issued
two reanalyses of Witte’s
data on the first four years
of the program.33

• In September 1997, Princeton
Professor Cecilia Rouse
released a paper, accepted for
publication in the Quarterly
Journal of Economics, that
analyzes the achievement
data from the Choice pro-
gram’s first four years.34 In
December 1997, Rouse pub-
lished a subsequent paper
comparing performance in
three categories of schools
within the MPS system, both
to each other and to the
Choice schools.

In considering the research
designs and findings of Witte,
Greene, Peterson, and Du, and
Rouse it is useful to under-
stand the Milwaukee Parental
Choice Program’s scope and
character. The program has
never involved a large number
of students and has never
reached the total enrollment
authorized by law. Some 
students have nonetheless
been turned away because the
school they wished to attend
had no space at their grade
level. According to the
Wisconsin Legislative Audit
Bureau’s 1995 report, 30.3
percent of the children enrolled
in the program one year do not
return the next year.35
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The Debate Over The Achievement Effect Of
The Milwaukee Voucher Program

1990-91 7 577 300 $2,446 $0.73 0.46
1991-92 6 689 512 $2,643 $1.35 0.35
1992-93 11 998 594 $2,745 $1.63 0.31
1993-94 12 1049 704 $2,985 $2.10 0.27
1994-95 12 1046 771 $3,209 $2.47 0.28
1995-96 17 1288 $3,667 $4.60
1996-97 20 1616 $4,373 $7.07**
1997-98 23 $4,696

*Includes summer school.
**Unaudited figures.
Sources: State of Wisconsin Department of Public Instruction web page,
http://www.dpi.state.wi.us/dpi/dfm/sfms/histmem.html; and John F. Witte, Troy D. Sterr, and Christopher A.
Thorn, Fifth-Year Report: Milwaukee Parental Choice Program (Madison, WI: and The Robert M. La Follette
Institute of Public Affairs, University of Wisconsin-Madison, December 1995).

Table 1
Milwaukee Parental Choice Program Profile

Number of
Schools

Number of
Applications

Average # of
Voucher

Students*
Voucher 
Amount

Total Cost of
Vouchers (millions)

Annual
Attrition Rate

**
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The MPCP overwhelmingly supports ele-
mentary school students. According to the
1995 Legislative Audit Bureau Report, 23.2
percent of the participants in the Milwaukee
voucher program in 1994–95 enrolled in kinder-
garten, 61.1 percent in kindergarten through
third grade, and 76 percent in kindergarten
through fifth grade.36

For 1997–98, a MPCP voucher equals
$4,696.37 The Milwaukee Public Schools also
provide transportation for those voucher stu-
dents who require it. The voucher compares
with a per-pupil expenditure in the Milwaukee
Public Schools of $7,869 for 1997–98. (As
well as the state support that sets the voucher
amount, MPS total spending per pupil includes
funding from local tax revenues, federal aid,
and private sources.) Of the $7,869 total, on
average, elementary (K-6) schools directly
received $3,875 per-pupil, K-8 schools received
$4,234, middle schools $4,831, and high
schools $4,659 per pupil. Over and above
these amounts, schools also receive money 
for special education. Money not distributed
directly to the schools is used for capital
improvements, the recreation program, 
alternative education programs, food service,
building maintenance, transportation, and other
central support services. Central administration
costs account for approximately 5 percent or
less of the Milwaukee budget.38

In sum, while Brent Staples in The New
York Times claimed on January 4, 1998, that
vouchers are limited to $3,000 and are less
than half what public schools spend per pupil,
neither statement is true.39 Indeed, since
Choice students fall primarily in the relatively
inexpensive primary grades, vouchers usually
exceed what most MPS schools receive directly
for pupils in the same grades. It is impossible
to judge whether voucher or public schools
have more resources in Milwaukee at this 
juncture, because information is lacking on
what participating private schools receive from
private sources, and because the range of 
services offered by private and public schools
differs (private schools, for example, need not
provide special education). 

Three schools, Bruce Guadalupe,
Harambee, and Urban Day, enroll a substantial
majority (over 80 percent according to Greene,
Peterson, and Du 40) of all voucher students.
Each of these schools had a long history and
established reputation prior to the passage of
the Milwaukee voucher program. The fact that
three schools, with unique histories, enroll
such a large proportion of Milwaukee’s voucher
students makes it difficult to generalize to
large-scale voucher programs that would
require many new schools. Finally, none of the
evaluations of the Milwaukee program contain
data on high school students because so few
voucher students attend high school. 

In his evaluations, John Witte found that,
when compared to Milwaukee Public School
parents, parents who send their children to
voucher schools are better educated and more
involved in their children’s education, have
higher academic expectations, and are more
critical of the Milwaukee Public Schools than
are Milwaukee Public School parents.41 These
findings have not been disputed. This suggests
that MPCP parents are so-called high-voice 
parents. Since only a small number of students
apply to Choice schools each year (see Table
1) relative to the number of eligible students
(about 60,000), the program may be attracting
a small subset of low-income parents with dis-
tinct characteristics. This makes it difficult to
use the Milwaukee experience to predict the
effectiveness of large-scale voucher programs.

To determine the academic impact of the
Milwaukee voucher program, all of the
researchers whose work is described here use
test data from the Iowa Test of Basic Skills in
reading and math.
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BOX 3: 
PUBLIC VS. PRIVATE SCHOOLS

Both Rouse and Greene, Peterson, and Du
locate their Milwaukee voucher program
research within the literature on private vs.
public school per formance. Much of this 
literature begins from the premise that private
schools are better at responding to competition
than public schools and are therefore likely to
be more ef ficient at producing desirable
educational outcomes.

Studies both suppor t and refute the
premise that private schools are better at 
producing high achieving students. Evans and
Schwab,42 for example, found overall positive
effects from attending Catholic schools, while
Goldhaber found no advantage of private
school attendance.43 One of the most contentious
issues in this research literature is the issue of
selection bias, i.e., whether differences in
achievement are explained on the basis of who
attends private schools. The unrepresentative set
of private schools in one widely used data base
(High School and Beyond) is also of concern.

In a recent study, David Figlio and Joe
Stone of the University of Oregon drew on the
National Education Longitudinal Survey and a
Dun and Bradstreet directory of private schools
to analyze public and private school performance
in 8th-12th grade math and science.44 Their
research attempts to simulate the placement
of otherwise equivalent students into different
school environments, and thereby to isolate
the achievement effect of attendance at a pub-
lic vs. private school. Figlio and Stone caution
that their results on the performance of low-
income and low-achievement students are
based on very small numbers (47 low-income
students and 39 low-achieving students).

Figlio and Stone’s study reveals the complexity
of the issue of private vs. public school performance
and the danger of drawing simplistic, sweeping 
conclusions about the relative performance of 

public and private schools. Figlio and Stone estimate
either no achievement effect or negative effects
overall for attendance at a religious school.
They find, however, that African-American and
Hispanic students who attend religious schools
outperform their public school counterparts,
especially in urban areas. According to Figlio
and Stone, non-religious private schools have 
a positive ef fect on math and science
achievement primarily for low-income and
initially low-achieving students. High-achieving
students may do less well in science in private
non-religious schools.

Figlio and Stone advise that their findings
should be used very carefully if deployed in the
debate about vouchers. As they explain, their
estimated effects only simulate what would 
happen if a few students moved from private to
public school. In this situation, when low-income
and initially low-achieving students attend private
schools, these students may benefit from
changes in who is in school with them—“peer
group composition.” What Figlio and Stone 
cannot estimate is the effect on achievement
that would occur if larger numbers of students
moved from public to private schools. This would
cause large changes in peer group relationships
at both sending and receiving schools. Large-
scale implementation of vouchers could have
negative achievement effects in both public and
private schools because of the changes in student
body composition it could produce. 

On the whole, the research literature 
gives no clear guidance as to whether or not
private schools are better at producing desired
educational outcomes than public schools.
Since most of the studies use data for 
secondary schools, they are of limited value in
understanding the impact of voucher programs
that involve elementary schools.
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Why Different Researchers Reach
Different Conclusions

When researchers in ideologically polarized
debates disagree, general readers who want to
weigh the “facts” for themselves can end up
confused and not knowing what to think. To
avoid this problem, this section walks the reader
through the findings of the three efforts to 
analyze the Milwaukee experience. It seeks to
explain in everyday language how essentially
the same underlying data can lead different
analysts to different conclusions.45

There is actually less disagreement than
meets the eye between the findings of the
three Milwaukee evaluations. When researchers
of the MPCP program use similar methods, they

Table 2
Findings of Three Studies of the Milwaukee Parental Choice Program 

Witte Greene, Peterson, and Du Rouse

come to the same basic conclusions. 
Researchers of the Milwaukee voucher program

arrive at conflicting results for two basic reasons:
(1) they use different definitions of the reference
or control group to which the performance of
voucher program participants should be compared,
and (2) they use different methods to control
for family background and student ability. All of
the researchers must contend with the relatively
small samples of students in the data bases
analyzed. All must address the shrinkage (or
“attrition”) of their sample due to student
mobility and missing data. All of them also lack
any model of what actually goes on in schools
or of the educational features (such as small
class size or an innovative curriculum) that may
generate good outcomes.

Main
Comparison46

Reading
Findings

Math
Findings

Main
Statistical
Limitations

Compares voucher students’
achievement with that of a 
random sample of Milwaukee
Public School (MPS) students,
controlling for observed individ-
ual and family characteristics.

No significant difference
between voucher students’
achievement and that of the
MPS comparison group.

No significant difference
between Choice students and
MPS sample.

• Does not control for 
unobserved individual 
differences.

• Voucher students who remain
in program may be a non-
random high-scoring group.

• Does not include school 
variables (e.g., class size,
curricula).

Compares voucher students’ achievement
with that of unsuccessful applicants who
returned to the Milwaukee Public
Schools.

In their 1997 “main analysis”: 2–3 
percentile rank advantage for voucher
students’ in year four. Conventional 
levels of statistical significance
approached only when 3rd and 4th years
are jointly estimated. When background
characteristics are controlled for, voucher
students’ advantage in 1st and 3rd years
approaches significance.

5–11 percentile rank advantage for
voucher students over unsuccessful
choice applicants in years 3 and 4. 
Conventional levels of statistical signifi-
cance achieved in 4th year and in joint
estimate of 3rd and 4th years.

• Control group of unsuccessful voucher
applicants who return to MPS is a
small and shrinking sample (26 in
year 4).

• Control group may be a non-random,
low-scoring group. 

• Voucher students who remain in 
program may be a non-random 
high-scoring group.

• Does not include school variables
(e.g., class size, curricula) that may
explain observed differences.

Compares achievement of 
successful applicants for vouchers
with that of a random sample of
Milwaukee Public School students,
controlling for an estimate of innate
ability and family influences. 

Similar to Witte: no statistically
significant difference between
successful voucher applicants’
achievement and that of the
MPS comparison group.

Similar to GPD: statistically
significant advantage in years 3
and 4 for students selected for
Choice schools. Effect size of
0.08–0.12 per year.

• Successful voucher applicants
have more educated parents
with high expectations:
improvement in math scores
over time might take place
without voucher program.

• Does not include school 
variables (e.g., class size, 
curricula) that may explain
observed differences (see text
and Box 11).
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The Witte Evaluations

In his five evaluations of the Milwaukee 
program, Witte compares voucher students’
average test scores and changes in test scores
to the same figures for two other groups: a 
random sample of Milwaukee Public School
students and a random sample of low-income
Milwaukee Public School students. Since neither
of these two groups are genuine “control”

groups for Choice students, Witte also 
combines the Choice and non-Choice 
students into a single sample and uses 
statistical controls to take account of the
impact of family and individual differences
(e.g., prior test performance, family income,
race, and gender) on test scores.  

BOX 4: SORTING THROUGH CONFLICTING VOUCHER RESULTS

To help you avoid getting lost in the technical summary of voucher research on Milwaukee,
the list below summarizes this report’s distillation of what the research tells us.

• Disagreement exists about whether the voucher program generates outcomes compared
to the Milwaukee Public School (MPS) system. Two of three research teams think no 
positive outcomes result in reading. Two of three teams think that positive outcomes
result in math.

• The evaluations all deal with small samples. Many students drop out of the experiment,
possibly on a non-random basis. These data deficiencies should be kept in mind when
interpreting the results.47

• The parents of voucher applicants have more education and higher expectations than 
parents of most Milwaukee Public School students. Wherever they attend school, the 
children of such parents may improve over time compared to other students.

• Students in a group of public schools with small classes outperform Choice students
(according to the only analysis that looks at different groups within the MPS system).

• Lacking the necessary data, the evaluations cannot look at the educational process
inside the Choice schools. They cannot explain what lies behind any differences in 
performance between Choice and MPS schools or among the Choice schools.

• Over 80 percent of Milwaukee voucher students attended three schools with established
reputations. At best, the experiment tells us something about how these particular private
schools compare with Milwaukee public schools, as a group. It indicates nothing about
the impact of larger-scale voucher programs.
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Taking account of these differences requires
including in the analysis only students for
whom there are complete data, which exacer-
bates the problem of sample size.

Witte’s overall conclusion: there is no 

academic advantage for students attending
Choice schools. He finds a small, non-signifi-
cant advantage for Milwaukee Public Schools 
in reading.48 

The Greene, Peterson, and Du
Evaluation

Greene, Peterson, and Du (GPD) argue that,
when Witte compares Choice and MPS students,
his controls for family and individual character-
istics are inadequate.49 Therefore, GPD choose
a method different from Witte’s.50 They compare
Choice students to students who applied to but
did not get into Choice schools. The Milwaukee
voucher law required that each participating
school randomly select its successful voucher
applicants. GPD therefore consider a comparison
of successful and unsuccessful applicants to
be akin to a natural experiment comparing two
otherwise identical groups. In their view,
dif ferences that may exist between students
do not have to be controlled for because ran-
dom assignment assures that differences will
be evenly distributed across the groups being
compared.  

Several factors mar their natural experiment,
however:

• First, no one has examined whether Choice
schools actually selected randomly. (In
response to this point, GPD show the prior
test scores and family characteristics of the
two groups to be similar “in essential
respects.”51) 

• Second, siblings of children already enrolled
in Choice schools were guaranteed places
without going through the lottery. 

• Third, since lotteries took place at the school
level, each school’s group of Choice students
has its own control group of rejected applicants.
The available data, however, does not 
indicate the particular Choice school to which
unsuccessful applicants sought admission. 

To model the lottery process, GPD therefore
assume that Hispanic students applied to the
predominantly Hispanic school and that African-
Americans applied to one of the two other
schools with large numbers of voucher recipients.
This technique leads GPD to leave white students
out of the analysis.

Aside from questions about the randomness
of the original selection process and the difficulties
of modeling it, a number of other problems
result from GPD’s reliance on unsuccessful
Choice applicants as a comparison group. First,
only a relatively small number of applicants
failed to get into the voucher program each year
(see Table 1). Moreover, many of these applicants
dropped out of the Milwaukee Public Schools
by the third or fourth year of the program,
aggravating GPD’s sample size problems. The
largest number of Choice students analyzed by
GPD in the third year is 310, with only 86 in
the control group. By the fourth year, the
largest number of Choice students analyzed by
GPD is 110, with only 26 in the control group.
This makes the estimated effects unusually 
sensitive to a few very high or low scores.

As Witte and Rouse note, moreover, unsuc-
cessful Choice applicants who returned to the
Milwaukee Public Schools are not only a smaller
group over time, they may also be progressively
less representative. In part because of the
availability of a privately funded voucher program
(see the discussion of PAVE below), many
unsuccessful applicants found the resources to
leave MPS. Those remaining in MPS may 
constitute an atypical, low-performance sub-group,
particularly in years three and four. Consistent
with this possibility, after four years, the family
income of unsuccessful Choice applicants
remaining in the MPS system is over $6,500
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complete information on individual characteristics
for all students.

In 1997, following GPD’s analysis, 
Witte himself looked at the performance of
unsuccessful Choice applicants.55 In reading,
he finds, Choice students perform no differently
than unsuccessful applicants. In math, like
GPD, Witte finds that Choice students do better
than unsuccessful applicants, especially in the
third and fourth years in the program. Witte,
however, discounts the value of these results
because 52 percent of unsuccessful applicants
did not return to MPS, so no test scores are
available for them. He argues that the remaining
unsuccessful applicants do not constitute a
random sample of unsuccessful applicants.
Witte also suspects his math results because
his total sample for this comparison includes
only 85 students who had been in the Choice
program four years, and only 27 unsuccessful
applicants. Moreover, the achievement difference
can be accounted for by the scores of only five
unsuccessful applicants who did not appear to
answer any of the test questions. When Witte
eliminates the scores of the lowest scoring
group of students (five unsuccessful applicants
and two Choice students), he finds that the
math effect was no longer statistically signifi-
cant. Moreover, the unsuccessful applicants did
even more poorly against a random group of
MPS students than against Choice students.

Based on their results, Greene, Peterson,
and Du speculate that vouchers, if generalized
and extrapolated to all white and minority students
in the United States, would eliminate most of
the achievement gap between white and minority
students in reading and erase it altogether in
math. It is not clear on what grounds GPD base
this speculation because they exclude all white
students from their analyses. 

Greene, Peterson, and Du’s overall conclusion:
participation in the Milwaukee Parental Choice
Program confers academic achievement advan-
tages in reading and in math that are cumulative
and that first appear after three years in the
program.

below that of unsuccessful applicants who leave
MPS. The parental education of those still in
MPS also falls slightly below that of the group
who left.52  

While unsuccessful applicants may be a
low-performance group, the opposite may be
true of those left in Choice schools in later
years. (This problem plagues Witte’s analysis 
as well as GPD’s.) GPD themselves report 
evidence that voucher students who remain 
in the program are an unrepresentative,
high–performance group (see the last part of
Box 5). University of California-Berkeley
Professor Bruce Fuller suggests that drawing a
conclusion from looking at students left in
Choice schools would be like determining the
effects of smoking by only tracking smokers
who didn’t die.53

Comparing Choice students to unsuccessful
Choice applicants, GPD report that, after three
or four years in the Choice program, students
begin to show higher levels of performance. In
math, GPD report 5 and 11 percentile rank 
differences in the third and fourth years.54

Reading scores of Choice students exceed those
of unsuccessful applicants by 2 to 5 percentile
ranks. GPD say that the delay before math and
reading scores improve may result from the time
it takes students to accustom themselves to a
new school and its academic program.

When GPD take account of students’ individual
characteristics on which they have data, their
results achieve conventional levels of statistical
significance once and approach significance six
other times. GPD maintain, as noted earlier, that
random selection of voucher recipients from
each school’s applicant pool means that there
is no need to control for individual characteris-
tics. While random assignment does mean that 
individual characteristics should not make
much difference, it does not justify excluding
them. GPD counter that the lack of statistical
significance of their results (once they include
background characteristics) results not from
any reduction in the positive impact of Choice
schools, but rather from a reduction in the
sample size because the data do not contain
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BOX 5: WHEN ARE SIGNIFICANT RESULTS NOT SO SIGNIFICANT?

In statistical analysis, social scientists need to know how to distinguish findings that could be
the result of random chance from findings that indicate strong confirmation of a hypothesis—
such as the hypothesis that Choice schools improve student performance. By convention, social
scientists most commonly consider a result “statistically significant” when the probability of it
occurring by chance is .05 (i.e. 5 chances out of a 100) or less. In their March 1997 paper, how-
ever, Greene, Peterson, and Du report a result as significant when there is a 1 in 10 (or .10)
probability or less of it occurring by chance.

GPD further increase the number of “significant” findings that they report by evaluating
results using a “one-tailed” test of significance rather than a more common “two-tailed” test.

One-tailed tests are usually used when there are strong theoretical reasons for believing 
that change in the independent variable (in this case attendance at Choice schools) is likely to
produce a change in the dependent variable (test scores) in only one direction. GPD’s theory is
that Choice students could not perform worse on tests than those who applied to the program
but were rejected. GPD justify this by reference to the literature suggesting that private schools
perform better than public schools. It is a questionable assumption because, as we saw in Box
3, the literature on private vs. public school achievement is drawn primarily from secondary
school data, shows mixed results, and is very controversial. Rouse’s finding that students in a
sub-group of Milwaukee public schools outperform those in Choice schools raises further ques-
tions about the one-tailed assumption.

The important point here is that by using both a .10 standard of significance and a one-tailed
test in their March 1997 paper, GPD are four times more likely to find significant results than if
they had applied a .05 standard using a two-tailed test. This allows them to report almost eight
times as many statistically significant finding in Tables 3, 4, 5, and 7 of their March paper than
they would have been able to report using a .05 level with a two-tailed test. In other words, they
report 23 significant findings instead of 3.

GPD might respond that “statistical significance is not a cliff” and that results slightly below a
customary threshold for significance are still unlikely to occur by chance and are therefore worthy
of note. GPD, however, are not consistent in this view. In one important case, they fail to point
out some significant findings (at the .10 level) that reduce confidence in their main finding about
the performance advantage of voucher students. This case comes up when GPD respond to the
claim that lower-performing students more often leave the voucher program, making their sample
of students still in the Choice schools unrepresentative. In their August 29, 1996 paper, GPD
directly test for such attrition bias by comparing (a) the scores of students who continued in the
voucher program with (b) the scores of students who withdrew from the program (i.e., the last
score of these students before they left the voucher program). GPD summarize their findings 
as follows:

In only two comparisons were differences statistically significant. In one the students 
leaving the study had the higher test scores; in the other, continuing students had higher
test scores. In the other six cases, the two groups did not differ significantly.

When you look in their table reporting these results (Table 7 in their paper), you find that two
of the “insignificant” differences between Choice stayers and leavers are nearly significant (they
could have occurred by chance with only a .06 and a .09 probability). These differences meet 
the .10 standard that GPD earlier used as a threshold for significance. In both these cases, the
math scores of continuing choice students exceed the math scores of those who drop out of the
program. Perhaps adding to the inconsistency, GPD may have used a two-tailed test in their 
examination of Choice student attrition bias. If one accepts the theory that more successful 
students in Choice schools would not leave the voucher program, then a one-tailed test would
be more appropriate. Under a one-tailed test, the math advantage of continuing Choice students
over those who quit in 1993 and 1994 would be significant at a .05 level.



The Rouse Evaluation

The most recent analysis of the Milwaukee
Parental Choice Program data has been done
by Professor Cecilia Rouse of Princeton. Rouse
analyzes the performance of all students
selected to attend Choice schools (including
those who never attended—a small group—and
those who subsequently left). She compares
this group’s performance to that of applicants
not admitted to the Choice program and to a
random sample of MPS students. By compari-
son with GPD’s main method, this approach
has the advantage of avoiding non-random attri-
tion from the Choice sample. It also increases
the number of students in the “Choice” sample.
Rouse sees including all those awarded 
vouchers in the Choice group as a better way
of assessing the overall impact of the MPCP
program than restricting the sample to those
currently receiving vouchers. According to GPD,
who use the same method in part of their
March 1997 paper, Rouse’s approach better
captures what would happen if the Choice
experiment were generalized and students
migrated back and forth between private and
public schools. 

In addition to her analysis of successful
applicants for vouchers, Rouse does a more
familiar comparison between students who
actually attended Choice schools and her MPS
sample. Whichever way she defines program
participants—as those selected or those actu-
ally attending—Rouse’s estimate of their test
scores relative to those of Milwaukee Public
School students turns out to be similar. 

Like Witte, Rouse finds no significant
advantage for the Choice groups in reading.
She describes the Greene, Peterson, and Du
results for reading as “fragile.”56 In math,
Rouse finds that students admitted to the
voucher program, and the sub-sample still 
participating in it, both had faster math gains
than her random sample of MPS students. She
estimates that the math scores of successful
applicants and of program participants rise
each year by 1.5–2.4 percentile points more
than MPS student test scores. This amounts to
an effect size of 0.32–0.48 over four years
(see box 2 for a definition of effect size).

Rouse argues that the difference between
her and Witte’s comparison of the math scores
of MPS and voucher students results from a
highly technical difference in the statistical
models used. (She supports this claim by making
her model similar to Witte’s and showing that
she gets results comparable to his.) While
Witte’s model includes prior test scores (and
other individual characteristics) as controls,
Rouse uses an individual “fixed effects” model
that controls for all student characteristics that
do not change over time (e.g., parental education
and “innate” ability).57 Rouse’s approach
enables her to include in her sample individuals
that Witte excludes because of missing some
prior year test scores.

Rouse cautions that there are several
caveats to bear in mind when considering her
results.58

• First, a large number of students in the data
set do not have total math scores. (This is a
problem for all three research teams.) For
1993, Rouse had to impute the total math
score (from scores on the components of the
test) for 40 percent of the unsuccessful
Choice applicants and 34 percent of the stu-
dents in her Milwaukee Public Schools sam-
ple. For 1994, she had to impute 69 percent
of the total math scores for the unsuccessful
Choice applicants and 67 percent of the
Milwaukee Public School sample. 

• Second, Rouse’s method assumes that, in
the absence of the voucher program, the two
comparison groups would have improved
their scores over time at the same rate. If,
however, the test scores of children with
high-voice parents tend to improve faster than
the test scores of other students—even when
the high-voice offspring start off poorly—then
Rouse’s model would wrongly attribute this
improvement to the voucher program.

• Third, the data sets on the Milwaukee vouch-
er experiment include no school variables,
such as social and economic profile of the
school, class size, school size, or spending
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Rouse’s overall conclusion: allowing low-
income children to attend private schools might
raise the math achievement of those who 
participate. However, the Milwaukee data do
not answer the question of whether vouchers
give public schools an incentive to improve, nor
do these data provide an adequate basis for
making decisions about the widespread 
implementation of voucher programs.

Rouse ends her December 1997 paper by
noting:

If we really want to “fix” our educational system,
then we need a better understanding of
what makes a school successful, and not
simply assume that market forces explain
sectoral differences and are therefore the
magic solution for public education.59
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per student. Therefore, neither Rouse nor the
other analysts have any way of knowing
whether differences between the achieve-
ment of Choice students and that of
Milwaukee Public School students are attrib-
utable to these variables. Since there is clear
evidence that class size, for example, has a
significant effect on student achievement,
Rouse’s results may have nothing to do with
participation in the Choice program per se. In
her most recent paper, analyzed at length in
the class-size section of this report, Rouse
takes a first step towards addressing the
lack of school variables. She presents evi-
dence that class size in public schools
exceeds that in Choice schools. Moreover,
she finds that students in the one sub-group
of the Milwaukee Public Schools that have a
class size comparable to Choice schools
have better overall test scores than Choice
schools. 

• Finally, Rouse points out that the average
effects she reports say nothing about the
performance of individual Choice schools,
i.e., they do not suggest that all Choice
schools are “better” than the Milwaukee
Public Schools.
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Milwaukee’s Private Voucher
Program—PAVE

Voucher programs supported by private
sources provide another potential source of
information on the educational consequences
of vouchers. Perhaps the country’s largest 
private program operates in Milwaukee.
Partners Advancing Values in Education (PAVE),
formerly the Milwaukee Archdiocesan Education
Foundation, was founded in 1992. PAVE provides
low-income families with scholarships worth
half of the tuition charged by a private religious
or non-sectarian school up to a maximum of
$1,000 for elementary and middle school 
students and $1,500 for high school students.
PAVE’s overhead is about 7 percent of its 
annual costs.60

PAVE awards about half of its scholarships
to students who already attended private school.
Approximately 95 percent of PAVE-supported 
students attend religious schools, with more
than half (about 60 percent) enrolled in Catholic
schools. Unlike the Milwaukee Parental Choice
Program, PAVE enrolls a higher percentage of
white students than the Milwaukee Public
Schools. Also, unlike MPCP, schools participat-
ing in PAVE may reject applicants.65 

PAVE has for the most part shied away from
assessing student achievement gains preferring

to focus on other issues such as parental satis-
faction, parents’ reasons for participating in
PAVE, and the extent to which they assist with
their children’s school activities.66 The most
recent (1996) evaluation, for example, examined
discipline in participating schools, the residential
mobility of participating families, and the reasons
eligible families did not participate.67 The eval-
uations commissioned by PAVE have found that
people who participate in the program are well
satisfied and that there are relatively few serious
discipline problems at PAVE schools.

Of the four evaluations of the PAVE program,
only the 1994 report made a serious effort to
determine the program’s effect on student
achievement. The 1994 evaluation suggested
that students who attended private schools for
their entire school career achieved at higher levels
than students who transferred from a public
school into a private school participating in the
PAVE program. Further, the evaluation suggested
that the longer transfer students stayed in 
participating private schools the greater their
achievement. 

Unfortunately, since the data gathered
depended entirely on the voluntary cooperation
of parents, the findings are suspect and no
conclusion can be drawn from the evaluation’s
results.

BOX 6: 
MILWAUKEE – A CASE EXAMPLE OF THE RELATIVE COST AND 

PERFORMANCE OF PUBLIC AND PRIVATE SCHOOLS 

Milwaukee provides a case example on both the relative performance and the relative cost of 
public vs. private schools. In 1991, the Catholic archdiocese of Milwaukee released the test scores of
children in its schools. The results showed that when the performance of children from similar social
and economic backgrounds were compared, the Catholic schools in the Milwaukee archdiocese did no
better and perhaps a bit worse at educating minority children than the Milwaukee Public Schools.61

The picture looks about the same with the issue of cost. In 1994, when the archdiocese
began closing its four central-city elementary schools, the Catholic school system had a per-pupil
cost of approximately $4,000 at the four schools.62 By comparison, in the 1992-93 school year,
when excluding centrally budgeted items such as fringe benefits and transportation, each elementary
school in Milwaukee received, on average, $2,958. Even including all centrally budgeted items the
public schools spent $4,645 per student.63 The Milwaukee public schools also provide many
more services and a more complete educational program than the private Catholic schools,
according to an independent Milwaukee-based research institution.64
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Ohio enacted the
Cleveland Scholarship
and Tutoring Program

(CSTP) legislation into law in
March 1995.68 It allowed the
Ohio Superintendent of Public
Instruction to create a pilot
voucher program in Cleveland.
It was expected that the $6.4
million appropriated for the
program’s first year would be
enough for 1,500 scholarships.
The Cleveland program is largely
suppor ted by $5.25 million
from Ohio’s Disadvantaged
Pupil Impact Aid Program 
previously earmarked for the
Cleveland Public Schools.

For families whose income
is less than double the Federal
poverty level, CSTP provides
vouchers of up to 90 percent
of a private school’s (including
religious schools) tuition, up to
a maximum of $2,250. If a
family’s income is more than
twice the Federal poverty level,
the state pays up to 75 percent
of a par ticipating school’s
tuition to a maximum of $1,875.
Up to 25 percent of the new
scholarships each year may be
awarded to children previously
enrolled in a private school.

Scholarship applicants are
selected by lottery with priority
going to applicants whose
income is less than the
Federal poverty level. Second
priority goes to families whose
income is less than twice the
poverty level. Within these
guidelines there is no income
cap on participation.

The approximately 30,000
K-3 students who reside within
the Cleveland School District
are eligible to apply to the

program. Once admitted to the
program, students may receive
scholarships through 8th
grade. In the first year, 6,246
applications were received for
the 1,500 slots assigned by
lottery in January 1996. Over
the next several months, the
state increased the number of
vouchers that could be awarded
to 1,801 because it more
accurately calculated the actual
tuition amounts involved.
Ultimately, all public school
applicants were of fered a
voucher. However, there was a
waiting list of students
previously enrolled in private
schools. At the start of the
1997–98 school year, the total
number of participants
increased to 3,000.

In 1996–97, about 35 
percent of the participants
were kindergartners with no
previous enrollment history,
another 35 percent were formerly
enrolled in the Cleveland Public
Schools, and about 29 percent
(up from 25 percent because
of lower attrition among students
already in a private school)
were previously enrolled in private
schools. Since some kinder-
garten students would have
enrolled in private school even
without the program, the 29
percent figure is probably a
conservative estimate of the
share of voucher recipients
that would be in private
schools anyway.

In 1996–97, about 77
percent of the scholarship 
students attended one of 46
religious schools, 35 of which
are Catholic. The other 23 percent
attended non-sectarian private

schools, with over three quarters
of them attending two schools.
Although the law allows program
participants to attend suburban
public schools, none did. The
vast majority of participants in
the program are low-income
African-Americans. 

The actual cost of
Cleveland scholarships to 
taxpayers is somewhat contro-
versial. The Ohio Of fice of
Management and Budget sets
the average voucher payment
for 1996–97 at $1,763. An
analysis by the American
Federation of Teachers estimates
the cost of transportation at
$629 per scholarship recipient,
the cost of administering the
program at $257 per student,
and the additional state aid
the program generates for each
scholarship student enrolled in
a private school at $543.
Using these figures, the AFT
estimates the total scholarship
cost at $3,192 per recipient.69 

The Cleveland program is a
scholarship and tutoring
program. By law, the number
of Cleveland public school tuto-
rial-grant recipients may not
exceed the number of students
who receive vouchers. The
value of tutorial grants is
based on an income-related
sliding scale up to a maximum
of 20 percent of the average
scholarship amount (i.e., the
tutorial grant ceiling equals
$450 for families with income
below twice the poverty line
and so on). In 1996–97, 542
students received tutorial
assistance and there was a
waiting list of 201 students
who were unable to find a
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The Cleveland Scholarship And 
Tutoring Program (CSTP)

23



was co-authored by Jay Greene (University of
Texas, Austin), William Howell (Stanford
University), and Paul Peterson (Harvard
University).70 

On December 27, 1997, a front page story
in the New York Times reported that reading
and math scores had improved in both the
Cleveland and Milwaukee voucher programs.
The only available source of information on test
score results in Cleveland was the PEPG
report. The Times story shows the degree to
which the PEPG report is wrongly considered to
be the official evaluation of the Cleveland 
program. In fact, the PEPG report is a 
privately funded effort that was not commis-
sioned by the Ohio Department of Education.

Although it is titled “An Evaluation of 
the Cleveland Scholarship Program,” the PEPG
report describes test score results only from
Hope Central Academy and Hope Ohio City
Academy. The test results reported are
expressed as percentile gains on fall-to-spring
testing. It reports overall K-3 percentile gains
of 5.6 (reading), -4.5 (language), 11.6 (math
total), and 12.8 (math concepts).

The testing regimen whose results are
described in the PEPG report was rejected as
unsound practice years ago for Federal Chapter
I evaluations.71 Most schools gain every spring
and fall back the next autumn. For fall-to-spring
changes in test scores to be meaningful, a
carefully chosen comparison group must also
be tested. The PEPG analysis has no such 
comparison group. Instead, it makes a comparison
to low-income Milwaukee voucher applicants
(whose results are not from the same test
used by the Hope schools). Therefore, the
results reported contribute little to an under-
standing of how voucher programs might affect
student achievement.

Most of the PEPG report details the
results of a telephone survey of program
applicants. The survey results reported are
generally consistent with Witte’s findings in
Milwaukee that voucher program participants
are well satisfied with the program. In the
Cleveland survey, parents listed academic quality
as their most important reason for participating. 

qualified tutor.
Since, unlike the Milwaukee Parental

Choice Program, the Cleveland voucher pro-
gram allows religious schools to participate, its
constitutionality was immediately challenged.
On July 31, 1996, the Franklin County Court of
Common Pleas held the program constitutional
and allowed it to be implemented. On May 1,
1997, an Ohio appeals court ruled the program
unconstitutional. The Ohio Supreme Court
allowed the program to go forward while it 
considers an appeal. Its ruling is expected
early in 1998.

The Cleveland Scholarship and Tutoring
Program legislation requires the state superin-
tendent to contract with an independent
research entity to conduct an evaluation of the
program’s impact on student performance,
parental involvement, public schools, and the
market supply of alternative education. The
contract to evaluate the program was awarded
to an Indiana University research team headed by
Professor Kim Metcalf. An evaluation report on
the program’s first year is expected in early 1998.

There has been some confusion surround-
ing the Cleveland evaluation because of the
publicity associated with the analysis of test
score data from the two largest non-religious
private schools in the program. On June 24,
1997, Professor Paul Peterson of Harvard
issued a press release describing his team’s
analysis of test results from these two schools
and explaining that “a more extensive examina-
tion of the Cleveland School Choice Program is
underway to determine if the gains witnessed
here are being produced by the entire scholar-
ship program. Results from this evaluation
should be available by the fall.” Professor
Peterson’s press release was interpreted by
some to mean that his research team was offi-
cially evaluating the Cleveland program. 

In September 1997, the Harvard Program
on Education Policy and Governance (PEPG)
report, “An Evaluation of the Cleveland
Scholarship Program” was released and drew
wide publicity from a New York Times article
and a Wall Street Journal article under
Professor Peterson’s byline. The report itself
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parents tend to place less pri-
ority on education—would
receive a voucher lower than
the per-student investment
within the public school system.
The parents of these students
would be unlikely to supplement
the voucher amount with their
own money. If money strongly
predicts school quality, these
students would, under a voucher
system, attend schools inferior
to current public schools.

There are two ways to
escape the conclusion that
vouchers will increase the
polarization of educational
opportunity. First, if the total
investment in public schools
increased enough to more than
compensate for the spending
on students who now attend
private school, low-income 
students might benefit. This
seems an unlikely scenario and
no current proposal recommends
vouchers this large. Second,
vouchers might not increase
polarization if private schools
operated more efficiently than
public schools. As we have
seen (Box 3), no clear evidence
exists that private schools
operate more ef ficiently. 

Of course, the current 
public school system stratifies 
students by family income and
educational background. One
of the most important means
by which this stratification
occurs is residential choice.
The more affluent, educated,
and committed to education
seek to live where their children
can attend good schools. The
children of the poor are then
often left behind to struggle in
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Vouchers, Values, and Educational Equity

While no strong evidence
exists that voucher pro-
grams improve student

achievement, all parties to the
voucher debate at least agree
that improving achievement is a
desirable goal. But achievement
is not the only issue in the
debate. People favor or oppose
vouchers in part because they
hold different social and political
values. Professor Peter Cookson
(Teacher’s College, Columbia
University) calls the battle over
school choice a struggle over
the “soul” of American public
education.72 Jeffrey Henig sees
in the struggle a conflict over
the type of society Americans
want to call into being.73

Some observers perceive
public schools to have symbolic
value as a community institution.
In smaller towns, for example,
the public high school’s athletic
teams are community institu-
tions whose support extends
beyond the school’s students
and alumni. In addition, the
public character of the school,
as expressed, for example, in
its availability as a place for
meetings, local theater groups,
or adult-education programs,
contributes to the school’s
value to the broader community.

Private schools may have
considerable symbolic value for
their students, parents, and
alumni, but rarely for others. By
increasing the number and
enrollment of private schools,
while decreasing those of public
schools, large-scale voucher
programs would diminish the
symbolic value of public
schools. In so doing, they could

reinforce social fragmentation
of the American community
along ethnic and racial lines.
(This possibility is hinted at by
the fact that most Hispanics in
Milwaukee went to just one
Choice school.) 

Large-scale voucher programs
may also have the potential to
increase inequality and the
stratification of students by
family income as well as social
background. This concern is
supported both by theoretical
arguments and by empirical 
evidence on large-scale school-
choice programs. (Programs the
size of the one in Milwaukee
are too small to have much
effect on inequality.)

To see how a large-scale
voucher program could make
school quality and student
achievement more unequal,
suppose that public schools
were replaced by a voucher 
program.74 If total spending
remained the same as in the
public school system, the
voucher would be less than the
amount formerly spent per 
student in the public schools
because students in private
schools who formerly received
no public support would now
receive a share of this money.
For the families of students
who previously attended a high-
quality private school, the
voucher would be equivalent to
an increase in income. These
families would be likely to
spend some of that extra
income on better schooling. At
the other extreme, students
with the lowest level of acade-
mic achievement—and whose
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substandard, underfunded schools. In his
1995 book, Private Vouchers, Terry Moe, one
of the most prominent voucher advocates,
argues that vouchers are a force for greater
educational equity because they provide poor
students with a choice of schools.75 In a voucher
system, however, families would sort them-
selves among schools on the basis of income,
educational preferences, and knowledge about
schooling. Under the current system, families
who send their children to public schools
sort themselves among residential locations
(and, therefore, school districts) on the basis
not only of these factors, but also others, such
as the cost and quality of housing, distance to
work, and availability of recreational opportunities.
For this reason, private schools under a large-
scale voucher program are likely to be more
internally homogenous (with respect to students’
socioeconomic background) than are public
schools under the current system. With public
schools, some of the poor get a chance to
attend the same schools as their middle– and
upper–income peers. With large-scale voucher
programs, fewer of the poor are likely to have
this opportunity. Vouchers would then be a
force for educational inequity.

Although not inherent in voucher systems,
there are additional features of most voucher
proposals that would worsen educational inequity.
Most voucher proposals propose considerably
lower levels of funding than would result from
giving students a per capita share of current
spending on education. With this funding, children
of affluent parents already in private schools
could still spend more than they do currently
on education. Children of poor parents would
have an even smaller amount to spend on their
education. Second, most proposals, including the
Milwaukee program, in effect allow private
schools to exclude some special needs students,
because the schools need not provide services
on which those students depend. Some proposals,
unlike Milwaukee, would allow schools complete
authority over who to admit, and who to
exclude. Terry Moe acknowledges the danger
that this poses. He argues that it can be
addressed through careful attention to the
design of voucher programs.76

The available empirical evidence supports

the contention that vouchers may reduce 
educational equity. In 1992, the Carnegie
Foundation released School Choice.77 Carnegie
researchers visited choice programs around the
country, surveyed more than 1,000 parents,
and reviewed other studies of school choice.
Except for Milwaukee’s private voucher program,
all of the programs in the Carnegie study were
public school choice programs. The Carnegie
report concluded that: 

(1) To the extent that choice programs benefit
children at all, they benefit the children of
better educated parents, 

(2) That the choice programs require additional
money to operate, 

(3) That choice programs have the potential to
widen the gap between rich and poor school
districts, and 

(4) That school choice does not necessarily
improve student achievement.

Bruce Fuller, in a 1995 review of the data
available on selected choice programs around
the country for the National Conference of
State Legislatures, drew conclusions similar to
those contained in the Carnegie report.78 

After a review of the research on school
choice in three countries (the U.S., Great
Britain, and New Zealand), Geoff Whitty finds
little evidence to support the contention that
the creation of educational markets increases
student achievement. He does, however, find
that educational markets make existing
inequalities in the provision of education
worse.79 Carnoy draws a similar conclusion
based on an analysis of the effects of school
privatization in Chile and other countries.80

In conclusion, the evidence from Milwaukee
and Cleveland reviewed earlier suggests that
vouchers have, at best, an uncertain upside. 
If vouchers could increase educational inequity
and social fragmentation, they have a potentially
large downside. In this light, Pennsylvania
should turn its attention to ideas that have
more promise and less danger. One such
option, reducing class size, will now be considered.
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BOX 7: DOES MONEY MATTER? 
SCHOOL SPENDING AND SCHOOL OUTCOMES

Debates about vouchers and class size both touch on a controversial recent debate about
whether higher spending improves performance in schools. The holy grail for voucher advocates is
improved performance without spending more money. Evidence that money doesn’t matter points
them to the public education bureaucracy as the problem and to vouchers as a way of achieving
better outcomes without necessarily spending more in the long run. Smaller class size, by contrast,
would cost more money. The question is whether the performance improvement that results is
worth the cost. 

University of Rochester Professor Eric Hanushek launched the debate about whether money
matters by claiming, based on an extensive analysis of the literature, that “there is no strong or
systematic relationship between school expenditures and student performance.”81 The studies
Hanushek analyzed attempt to determine the relationship between resource inputs, especially
money, and school outcomes. Hanushek’s conclusion has been challenged by Hedges, Laine and
Greenwald (University of Chicago) based on a meta-analysis of the same studies as Hanushek.82

Hedges, Laine, and Greenwald find that there is a systematic and educationally important relationship
between resources and student achievement. The studies on which both Hanushek and Hedges,
Laine, and Greenwald rely have been criticized for being poorly designed, based on nonrepresentative
samples, and focused on funding-related characteristics instead of funding as such.83

Two other recent strands of literature shed light on the “money matters” debate. While
Hanushek’s research takes off from the premise that spending on public education has increased
rapidly but test scores have not, as noted above, Richard Rothstein’s work shows that spending 
on public education has increased less quickly than generally believed.84 Moreover, Rothstein 
estimates that special education spending accounted for 38 percent of net new K-12 spending 
from 1967 to 1991. The ability of voucher schools in Milwaukee to reject students with exceptional
educational needs not only enables the private schools to focus on regular education; it also
requires the Milwaukee Public Schools to spend a higher share of funds on special education.

Bruce Biddle (University of Missouri) takes up the question of money in two ways.85 He uses
child poverty data and data on the educational spending of states to study the effects of these two
factors on 8th grade math performance. He finds that school funding and child poverty account for
55 percent of the variation in average math achievement among states.

Biddle’s findings are in line with results of an earlier study by Ronald Ferguson.86 Using data
from 1986–1990 on 90 percent of the school districts in Texas, Ferguson found that average class
size, teacher experience, and the academic ability of teachers accounted for between one quarter
and one third of the variation in the reading achievement levels of Texas school districts. He also
found that smaller class size and more qualified teachers were more likely to be found in districts
that had higher levels of funding. 

In a more recent study of fourth and eighth grade math achievement, Harold Wenglinsky
(Educational Testing Service) considered how money matters when applied to the funding of school
districts.87 He found that school districts with more students from the least affluent backgrounds
have the largest class sizes and are, therefore, least able to raise student achievement. These 
districts also have the least to spend on central administration. In his analysis, under–funded 
central administrations ordinarily spend less money on reducing class size and more money on 
projects with little academic payoff.

Wenglinsky’s conclusion that a low pupil-teacher ratio creates a positive classroom social 
environment and increases math achievement affirms what many parents already appear to know.
According to David Figlio and Joe Stone, the higher the pubic school student–teacher ratio in an
area, the more likely that parents will send their children to private schools (especially private 
non-religious schools). Conversely, the higher the private school student–teacher ratio, the more
likely parents are to send their children to public schools.88 This finding suggests much of the
debate over the relative merits of public vs. private schools per se may be beside the point.
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Historical Background

The impact of class size on
achievement has been studied
for over a century. Glen Robinson
and James Wittebols of the
Educational Research Service
trace the beginning of research
on class size to the work of
J.M. Rice in 1893.1 In a 1902
study, Rice concluded that there
was no relationship between
class size and student achieve-
ment.2 In subsequent decades,
the heyday of the industrial
model of schooling, much
research on class size aimed
at ascer taining how large
classes could be made without
significant reductions in student
learning. 

Howard Blake’s 1954
review of 267 different studies
marks the beginning of modern
class size research. Of the 85
original studies Blake found
that focused on elementary
and secondary education, 22

met his criteria for qualifying as
scientific studies. Of these 22,
16 found that children learned
more in smaller classes, three
favored larger classes, and
three were inconclusive.3

During the 1960s and 1970s,
attention turned to the impact
that small group instruction
might have on children from
low-income families.4 Many
studies in this period statistically
explored whether Chapter 1
funding improved the performance
of low-income students relative
to comparable or more advan-
taged ones who received no
support. This research left the
question of whether low-income
children benefit from smaller
classes unanswered.

In 1978, Professor Eugene
Glass of Arizona State and
Mary Lee Smith published an
influential and controversial
meta-analysis of studies 
conducted in more than a
dozen countries.5 Glass and
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SMALL CLASS SIZES 

BOX 8: 
LOW PUPIL-TEACHER RATIOS DO NOT ALWAYS MEAN SMALL CLASS SIZES

The terms pupil-teacher ratio and class size are often used interchangeably in everyday 
conversation. Most people understand both terms to mean the average number of students in a 
typical classroom with one teacher. This is a false assumption. In 1996, for example, the average
elementary school pupil-teacher ratio in the U.S. was 18.8:1 and the average secondary school
pupil-teacher ratio was 14.7:1.8 In 1993–94, the average class size in “self-contained” public
school classrooms (in which students are taught primarily in one room by one teacher, as in most
elementary schools) was 25.2 students. Classrooms in departmentalized schools (in which students
move from class to class, being taught by different teachers) had enrolled 23.2 students on average.9

One calculates pupil-teacher ratio by dividing the number of students by the number of instructors
holding teaching certificates whose primary responsibility it is to teach. These instructors include
teaching specialists in areas such as physical education, art, reading, and special education, as
well as Chapter I “pull out” teachers (pull-out teachers remove students from the regular classroom
who qualify for means-tested specialized instruction.) One calculates average class size by 
surveying classroom teachers and asking how many students are in their classes. Average 
class size is a better indicator of the overall classroom experience of most teachers and most
students than is the pupil-teacher ratio.

Smith concluded that small
classes produce higher levels of
student achievement than large
classes. For example, they found
that being taught in a one-on-one
tutorial as opposed to a 40–
student class improved student
performance by 30 percentile
ranks. Glass and Smith argued
that to be most effective classes
should have about 15 students.

Robinson and Wittebols
argued that Glass and Smith had
drawn conclusions based on too
few studies and that they relied
too much on research on individual
tutoring.6 Professor Robert Slavin
of Johns Hopkins considered
Glass and Smith’s analysis
flawed because it did not carefully
enough take into account qualitative
distinctions between studies.7 In
Slavin’s view, except for studies
of class sizes of one, Glass and
Smith’s evidence that class size
reductions raised achievement
was weak.
Indiana Prime Time
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produced no achievement advantage.13 They
cautioned that their findings did not necessarily
imply that any class size reduction program
would fail. Prime Time was, in their judgement,
a poorly conceived, hastily implemented program
with inadequate provision for training teachers
and for systematic evaluation.

State-funded evaluations of Prime Time,
conducted in 1987 and 1992, showed positive
but not definitive results.14 The 1992 evaluation
examined the experiences and test scores of
21 schools in 12 districts, but did not include
a control group.15 The evaluation found that,
after two consecutive years in Prime Time, third
grade students outscored the state-wide
average student on the Indiana State Test of
Educational Process (ISTEP), a batter y of
language, math, and reading tests.16 Students
in small classes in grades one and two beat
the state-wide average by more than students
in small classes in grades two and three. Sixth
graders who had Prime Time in first and second
grade did better on the ISTEP than the state-
wide average, but sixth graders who had Prime
Time in grades two and three did not, possibly
because they were drawn mostly from large city
and poor rural districts.17

The Tennessee Star Study
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The Pennsylvania and U.S. pupil-teacher ratios are very similar—17.3:1 for the United States
compared to 17.1:1 for Pennsylvania in fall 1994.10 In 1993, large U.S. central cities had pupil-
teacher ratios of 19.0 compared to the overall U.S. average that year of 17.8. Medium-sized central
cities had pupil-teacher ratios of 17.9:1. Urban fringe areas had pupil-teacher ratios of 18.3:1 to
18.6:1. While urban pupil-teacher ratios are only a little above average, urban class sizes may be
more substantially above average. Indirect evidence for this comes from the research of Professor
Michael Boozer of Yale and Professor Cecilia Rouse of Princeton.11 Boozer and Rouse use four data
sources: responses to a telephone survey of a random sample of 500 New Jersey teachers, informa-
tion on New Jersey schools from the state Department of Education, and two national data bases. In
all four sources, Boozer and Rouse find that pupil-teacher ratios in schools with high percentages of
African-Americans are not significantly different from ratios in mostly white schools. The New Jersey
survey and national data base with information on class size, however, show that heavily black
schools have significantly larger class sizes – there are an estimated three or four children more per
class in a hypothetical all-black as opposed to all-white school. Within each class type—e.g., regular,
gifted, or special needs—blacks also attend larger classes. 

Boozer and Rouse report that smaller eighth grade class sizes lead to larger test score gains by
10th grade. Differences in class size explained about 15 percent of the difference in the black-white
achievement gain between eighth and 10th grade.

Boozer and Rouse’s findings illustrate the importance of targeting reduction at actual class size
for students in regular classes in urban schools.

Against this backdrop of controversy over
the relationship between class size and student
achievement, Indiana launched Project Prime
Time, a state-wide class size reduction effort.12

In 1984, Indiana school corporations (the
Indiana equivalent of school districts) became
eligible to receive state funds to pay the salaries
of additional teachers and teacher-aides that
are necessary to reduce corporation-wide first
grade class size averages to 18, or to 24 if a
teacher-aide was in the room. In 1985, the
state extended this arrangement to second
grade and in 1986 corporations gained the
option of adding either kindergarten or third
grade. Now in its 14th year, Prime Time today
subsidizes the salaries needed to move toward
corporation-wide average class targets of 18
students per teacher in K-1 and 20 in grades
two and three. In recent years, Prime Time
has been accompanied by an extensive effort
to provide professional development and 
disseminate instructional methods that take
full advantage of small class sizes.

Research on Prime Time showed mixed
results. In 1990, David Gilman and Christopher
Tillitski, after reviewing four studies, concluded
that Prime Time class size reductions had 
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The Tennessee STAR
experiment is exactly the kind
of carefully designed approach
to studying the effects of class
size reductions called for by
Gilman and Tillitski. In the mid-
1980s, the Tennessee legislature
became interested in the
possibility that reducing class
size could increase student
achievement. Key legislators
knew of Indiana’s Prime Time
program and a class size study
conducted in Nashville18, as
well as the research literature.
They were particularly influenced
by the meta-analysis done by
Glass and Smith, which suggest-
ed reducing class size to about
15. Mindful of the cost of
reducing class size, the legisla-
ture wanted to study the impact
of reducing class size in the
early grades before adopting a
class-size reduction policy.

In 1985, the Tennessee 

legislature passed, and governor
Lamar Alexander signed into
law, funding for a state-wide
class size experiment. The
Student/Teacher Achievement
Ratio (STAR) study followed a
group of students from kinder-
garten through third grade.
Since Tennessee did not require
kindergar ten, many STAR
students entered the study as
first graders. 

A consortium of researchers
from Memphis State University,
Tennessee State University, the
University of Tennessee at
Knoxville, and Vanderbilt
University carried out the STAR
study. The state appropriated
$9 million over four years to
pay for the additional teachers
and teacher aides necessary to
reduce class sizes in selected
schools, and $3 million to
suppor t the study itself. 

The STAR study began in
the fall of 1985 in 79 schools

within 42 school districts
throughout the state. 

Researchers classified
schools as: 

1) inner-city (metropolitan-area
schools in which more than
half the students received
free or reduced-price lunches); 

2) urban (schools in towns of
more than 2,500 serving an
“urban” population); 

3) suburban (districts located
in a metropolitan area’s
outer fringe), and 

4) rural. 

Within each participating
school, the State Department
of Education randomly assigned
teachers and students to one
of three types of classes: small
(S) classes (13-17 students),
regular (R ) classes (22-25 stu-
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The TThe Tennessee Experienceennessee Experience

BOX 9: KEY FINDINGS FROM ANALYSES OF TENNESSEE CLASS SIZE DATA 
1. Statistically significant differences were found between small classes and the two types of 

regular classes on every achievement measure in every year of the study.

2. The small-class advantage was greatest in the first year that the student entered a small class,
whether kindergarten or first grade, and remained stable through second and third grade.

3. Achievement benefits of small classes in K-3 continued through at least grade eight.

4. In each grade, minorities and students attending inner-city schools enjoyed greater small-class
advantages than whites on some or all measures.

5. In grades one to three, all students benefited significantly when a high proportion of their class-
mates had attended kindergarten.

6. Students in small classes had higher test scores in a wide range of subjects, establishing a
solid foundation for a rich life and a rich variety of future careers.

7. The same benefits from small classes were found for boys and girls alike.

8. Every type of district—inner city, urban, suburban, and rural—enjoyed significant gains from
small classes.
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dents), and regular classes with a full-time
instructional aide (RA) (22-25 students). 

With one important exception, once assigned
to a class type, students stayed in that type of
class as long as they remained in STAR. The
major exception was that students in regular
and regular with aide classes during kindergarten
were randomly reassigned to either R or RA
classes for first grade. (The researchers observed
no significant differences between R and RA
student performance in kindergarten.) While it
complicates analysis of the STAR experiment, the
reassignment does not interfere with the central
findings regarding the performance of students
in small classes versus the other two types.

To insure that curriculum differences, leadership
style, school climate, and other school-specific
factors did not influence the results, all schools
participating in the project had to be large
enough to have all three types of classes at all
four grade levels. The STAR project also dictated
that there be no changes in participating schools
other than the establishment of the three types
of classes.

In sum, STAR was one of the few truly 
randomized experiments ever conducted in 
education. It was also a large and well-designed
study. The project began with about 6,000 students
and by its conclusion had approximately 11,000
pupil records in its data base. In the STAR 
longitudinal data base for K-3 there are 54 schools,
207 classrooms, and 1,842 students. For K-1
there are 74 schools, 307 classrooms, and
2,416 students. For first to third grade there are
60 schools, 236 classrooms, and 2,571 students.

Students in STAR were tested in reading
and math on the (nationally normed) Stanford
Achievement Test (SAT) and the (state criterion-
referenced) Tennessee Basic Skills First (BSF)
test. STAR researchers compared improvements
in achievement each year by each class type.
They also compared the performance of students
in small classes for three consecutive years
with the performance of students in each type
of regular class for three consecutive years.

STAR researchers found that students in
small classes out-performed students in both 
R and RA classes across the board in all 
geographical areas and at all grade levels.
Regular classrooms with a teacher aide did
show a slight but not statistically significant
achievement advantage over regular class-

rooms in first grade. Results for classes with
an aide were otherwise mixed and somewhat
contradictory

Averaged over four years, students in small
classes had an advantage of a bit more than 8
percentile ranks over students in regular classes
in reading and a bit less than 8 percentile
ranks in math (Figures 5 and 6). The effect
size (see Box 2) in reading averaged over four
years is about .26. In math it is .23. Students
who started in small classes in kindergarten
established an achievement advantage in their
first year and then maintained it during the next
three years.19

In a May 1997 reexamination of the STAR
data, economist Alan Krueger of Princeton 
confirmed the original findings of the STAR
investigators.20 Krueger controls for other 
measured factors that might influence performance,
including student characteristics (race, gender,
eligibility for free lunch, whether the student
was new to the school, etc.) and teacher
characteristics (race, gender, experience, and
educational qualifications). Given the original
random allocation of students and teachers,
these characteristics should not influence the
impact of class size on performance. As
expected, Krueger finds that controlling for
these variables has very little effect. Krueger
still finds overall effect sizes that range from
0.19 to 0.28 in the four years—similar to the
range reported in the original STAR analysis.21

In a sample containing students in all
grades, Krueger finds that the achievement of
students in small classes jumps by about 4
percentile ranks in the first year a student attends a
small class and improves by almost an additional
percentile point for each additional year. The 
initial effect is highly significant, while the
incremental improvement in subsequent years
is just on the margin of statistical significance.
Krueger also shows that having a high proportion
of classmates who attended kindergarten has
a large, positive impact on individual achievement. 

The original STAR results may be understated
because some classes labeled as small were
actually larger than some labeled as large.
(Since the number of students in a grade does
not fall into multiples of 15 and 23-24, it is
unavoidable that small and regular classes be
distributed around these targets.) A research
team headed by Professor Barbara Nye and B.
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DeWayne (Tennessee State University) reestimat-
ed the performance difference of small classes
and regular classes after removing all small
classes that did not have 12-14 students and all
regular classes that did not have at least 23
students from the sample. They report effect
size advantages for small classes that average
.56 for reading and .47 for math. Further,
some of the effect sizes increase from first
through third grade.22

The STAR study also found that small classes
especially raised achievement in inner-city
Tennessee classrooms with large concentrations
of minority students.23 (See Figures 1 and 2 in
the Executive Summary.) Jeremy Finn (State
University of New York at Buffalo), and Charles
Achilles (now at Eastern Michigan University)—
both now consultants to Tennessee State
University—report that, for minority students,
an eight-student reduction in class size result-
ed in achievement gains of 0.35 of a standard
deviation (i.e., an effect size of 0.35) in read-
ing and 0.23 in math. This compares with
gains of 0.13 and 0.15 for whites.24

On first grade tests, the gains made by
minority students as a result of attending
kindergarten were twice as large as those
made by white students. Achilles and Finn also
found that, on the Basic Skills First (BSF) reading
test, the difference in the pass rate between
white and minority students was reduced from
14.3 percent in regular classes to 4.1 percent
in small classes. The same pattern was repeated
for word study skills and math, although not at
statistically significant levels. Krueger also finds
that lower achieving, minority, and poor students
benefit the most from attending smaller classes.25

Charles Achilles, Jeremy Finn, and Helen
Bain report that when both white and non-white
Tennessee students began kindergarten in
small classes, 87 percent of white and 86 percent
of non-white first graders passed the Basic
Skills First test. For students who began kinder-
garten in regular classes, the non-white first
grade pass rates trailed white by 12 percent.26

Steven Bingham, after conducting a review
of the research literature on the white-black
test gap and on class size, including the
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Figure 5: Math Achievement Gains for Tennessee
Students in Small vs Regular Classes, by grade

Figure 6: Reading Achievement Gains for Tennessee
Students in Small vs Regular Classes, by grade
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Tennessee experience, concluded that small
class size in the early grades is an effective
achievement gap reduction strategy. He maintains
that minority children should be placed in small
classes early (preferably kindergarten) and remain
in a small class for at least two years.27

The STAR study found that small classes
increased promotion rates from each grade.
Over the four years of the study, 80.2 percent
of students in small classes moved up to the
next grade the following year, compared with
72.6 percent of students in regular classes.
Raising promotion rates for each grade saves
money by reducing the number of students
taught twice at each grade level.28

In addition, when more students are held
back, the R and RA classes at the next grade
level end up with fewer low-scoring students. If
students in R and RA classes had been promoted
at the same rate as in small classes, the relative
test scores of R and RA classes might have
been even lower. The higher-retention-in-grade
rates of R and RA classes may bias downward
the estimate of the additional benefit of several
years in a small class.

Finally, the Tennessee experiment provides
some evidence that small classes mitigate the
negative effect of large schools documented by
William Fowler and Herbert Walberg (University
of Illinois at Chicago).29 According to Achilles,
students in regular classes achieved less well
in large schools than small schools. Students
in small classes did as well or nearly as well in
large schools as they did in small schools.30

Given its scope, its careful randomized
experimental design, and the power of its data,
Harvard Professor Frederick Mosteller, in a
report to the American Academy of Arts and
Sciences, characterized the STAR study as
“one of the great experiments in education in
United States history.”31

The Tennessee Lasting Benefits
(LBS) Study

The STAR experiment was followed in 1989
by the Lasting Benefits Study (LBS), coordinated
by Barbara Nye at Tennessee State University.
The Lasting Benefits Study tracks STAR students
as they continue their school careers. A STAR
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student is defined in the LBS as any student who
spent at least third grade in a STAR classroom.
This means that, in the effect sizes below, students
who only spent grade three or grades two and
three in small classes are included. Including these
students makes the following estimates of the
long-run impact of small K-3 classes conservative.32

At least through eighth grade, students in
small classes during K-3 continue to perform
better academically than graduates of R and RA
classes. This achievement difference is still
statistically significant.33 The achievement
advantage for minority students who participated
in small classes remains larger than that for
white students.34

Results from the Lasting Benefits Study show
eighth-grade effect sizes of 0.04 to 0.08,35

seventh-grade effect sizes that range from .08
to 0.16,36 sixth grade effect sizes that range
from .14 to .26,37 fifth grade results ranging
from .17 to .34,38 and fourth grade effect sizes
of .11 to .16.39 While STAR students from small
classes continue to outperform students in regular
classes, the presence of a teacher-aide continues
to have very little, if any, impact on achievement. 

The LBS reports that lasting benefits from
K-3 small class sizes result for a wide spectrum
of subjects, including reading, language, math,
study skills, science, and social studies.40 

Project Challenge

Beginning in 1989, Project Challenge provided
the money necessary to reduce K-3 class size
in 16 of Tennessee’s poorest school districts.
These districts typically placed low on achievement
rankings of Tennessee’s 138 school districts.
Since the implementation of Project Challenge,
student achievement in math and reading has
improved both in comparison to the performance
of previous students in these districts and in
relation to other schools in the state.41 Between
1989–90 and 1993–94, the average ranking on
grade two test results of Project Challenge school
districts improved from 97 to 78 in reading and
from 90 to 56 in math.42 In other words, student
achievement in these poor districts was only a 
little below the median district in the state in
1993–94 and above the median in math.
Nevada
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Nevada passed its Class
Size Reduction Act in 1989
and implemented it in first
grade and selected, at-risk
kindergartens in the 1990–91
school year. Second grade was
added in 1991–92 and third
grade partially implemented in
1996–97.43 Only 60-70 percent
of the first and second grade
classes in the Nevada program
reduce class size by establishing
a classroom with one teacher
and 15 students. The rest use
flexible groupings, multi-age
grouping, two teachers with 30
students sharing a classroom, etc.

According to Dr. Mary Snow
of the State Department of
Education, Nevada has never
devoted the resources necessary
to conduct a full-scale systematic
evaluation of its class-size
initiative.44 Dr. Snow published
evaluations of the Class Size
Reduction Program in 1993
and 1997. James Pollard and
Kim Yap of the Northwest
Regional Educational Laboratory
prepared an evaluation in 1995. 

Snow’s 1997 evaluation
shows that having attended
small classes in earlier grades
significantly improves mean
test scores in language, math,
and reading for four th
graders.45 Improvements in
scores were generally small,
especially for reading.46 The
1995 evaluation found that, in
parts of the state, students in
larger classes actually scored
better in reading.47

The mean scores for students
with lower socio-economic
status and for minority students
do not show differences based
on participation in the Nevada

Class Size Reduction Program.
Results from Nevada generally
favor teaching in self-contained
classes as opposed to team
teaching in rooms of about 30
students.

In a 1995 Nevada opinion
survey, 61 percent of parents
believed that the benefits war-
ranted paying the estimated
$852 per student for smaller
classes. Less than 10 percent
of parents believed the benefits
were not worth the cost.48

California 

Beginning in the 1996-97
school year, California began
implementing an ambitious
class-size reduction program.49

In the first year, districts that
reduced class sizes to 20 or
below received $650 for each
student enrolled in a class of
no more than 20 students. The
1997 California budget raised
the allotment to $800 per student
and contained almost $1.5 
billion for class size reduction.
Schools must start by reducing
first grade class size, then 
second grade, and then either
kindergarten or third grade. 

In the first year, 18,400
new teachers were hired to
implement class size reduction
in California. Moreover, California
already had the nation’s fastest
growing student enrollment.
One consequence is that 30
percent of newly hired teachers
state wide were uncredentialed
in the first year of the
California class-size reduction
program. Two-thirds of those
hired in Los Angeles do not pos-

sess teaching credentials.50

Despite teacher and facilities
shortages, teacher and parent
response has been overwhelm-
ingly positive. In Stanislaus
County, for example, a survey
conducted with the assistance
of the San Diego County Office
of Education found that 76 percent
of parents and 96 percent of
teachers felt that the reading
skills of students in smaller
classes were much or some-
what improved. Eighty-nine 
percent of parents said the
benefits were worth the $1 
billion-plus that the state and
local schools spent to reduce
class sizes in the first year.51

Asked the same question, 97
percent of parents in Coronado
County said the program was
worth the state’s investment.52

There are several reasons
to question whether the
California initiative will show
the test gains seen in
Tennessee: the selection of
20, not 15 as a target class
size; the inexperience of new
teachers; facilities crowding;
and the limited amount of
training received in how to
make small classes effective.
So far, no performance evaluation
of the California class-size
reduction program has been
put in place.53 California did
not put a systematic evaluation
program in place from the
beginning. No baseline data
were collected prior to small
class size introduction. The
state has not yet funded the
mandated evaluation called for
by the year 2002. A consortium
of research organizations in
concert with school districts
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and associations is planning a multi-year
comprehensive study.54 The aim is to encourage
information-sharing and learning by practitioners
as well as to add to the research literature.

The initial research design will focus on suc-
cessive cohorts of third and fourth graders who
have and have not attended smaller classes. 
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BOX 10: MILWAUKEE’S PUBLIC SCHOOLS WITH SMALL CLASSES 
OUTPERFORM CHOICE SCHOOLS

As Cecilia Rouse noted in her first analysis of the Milwaukee voucher program, the Milwaukee data
set lacks any information on school or class variables. This makes it difficult to explain any difference
between the test scores of comparable students at the “average” Milwaukee Public School and the
“average” Choice school. Do scores differ because of the inherent differences between public and 
private schools, or because of some variable (such as class size) that happens to coincide with private
or public status? 

Having raised the question of what actually takes place inside Milwaukee’s public and private
schools, Rouse, in a subsequent paper, takes a first step toward actually opening the “black box” to
take a look.55 She does this by first observing that at least three distinguishable sub-groups of schools
exist within the 145 schools of the Milwaukee Public School District. The district includes about 30 magnet
schools created in the 1970s to promote desegregation; these draw their students from throughout the
city. Magnet schools enroll about 22 percent of the total MPS enrollment. In addition to magnet and 
regular schools, the Milwaukee district includes 14 schools that were exempted from desegregation in
the 1970s and provided with extra funding from the state. Today, these 14 schools, and 9 others, are
known as P-5 schools. P-5 schools enroll about 15 percent of the total public school students and 25
percent of the elementary school children. To remain eligible for state grants to schools with high 
proportions of economically disadvantaged and low-achieving students, P-5 schools must maintain pupil-
teacher ratios of 25 or less. They must also meet a variety of other conditions—including conducting
annual testing in basic skills, increasing parental involvement, and identifying students needing remedial
education. Rouse, however, regards small classes as the most distinctive feature of P-5 schools. A
state allocation of $6.7 million allows about $500 for each child in P-5 schools.

Rouse examines the test scores of students in regular schools, magnet schools, and P-5 schools.
Results that do not adjust for family background and student ability show that students in the magnet
schools consistently score better than students in the regular public schools. The gap increases the
longer students attend the magnet schools. Students in P-5 schools and voucher recipients have lower
scores than magnet school students, but the difference does not increase over time. Once family and
student characteristics have been accounted for, the gap in math scores between the magnet and 
regular schools disappears. The gap in math scores between lower–achieving magnet and regular
schools, on the one hand, and higher–achieving P-5 and Choice schools, on the other, becomes large
and statistically significant. For reading, controlling for background characteristics, students in the P-5
schools have faster gains than any other group, including voucher students. 

What explains the test scores of these sub-groups, including the high performance of the P-5
schools? Rouse shows that the average pupil-teacher ratio in P-5 schools is 17:1, compared to between
19:1 and 20:1 at magnet schools and at regular MPS schools. Five Choice schools that she contacted
by telephone have a 15.3:1 pupil-teacher ratio—lower even than P-5 schools. The Choice relative class
size might be even smaller than its pupil-teacher ratio because Choice schools have fewer special 
education responsibilities.

Rouse concludes that smaller class size could explain both the Choice and P-5 advantage in math.
Small class size does not explain the advantage in reading that P-5 schools enjoy over Choice schools.
To explain that would require shining more light on the black box, and finding out what other features
make P-5 public schools more effective at teaching reading.

35



Wisconsin implemented
its statewide Student
Achievement Guarantee

in Education (SAGE) program in
1996–97. SAGE seeks to
increase the academic
achievement of children living in
poverty by reducing the student-
teacher ratio in kindergarten
through third grade to 15:1.56

Participation in SAGE requires a
school to implement a rigorous
academic curriculum, provide
before–and–after school activities
for students and community
members, and implement 
professional development and
accountability plans.

Any district with a school
that enrolls 50 percent or more
low-income children in a school
could participate. Within eligi-
ble districts, any school
enrolling 30 percent or more
low-income children could
apply. Each district, except
Milwaukee, could designate
one school as a SAGE school.
Milwaukee was allowed 10
SAGE schools. 

Schools entering the pro-
gram had to agree to remain in
SAGE for its five-year duration
and they also had to submit an
annual “Achievement
Guarantee Contract” to the
Department of Public
Instruction. This contract
explains how the school plans
to implement the SAGE program
requirements. Schools are
allowed wide latitude in developing
their plans. Upon accepting a
school into SAGE, the state
provides up to an additional
$2,000 per low-income student

enrolled in SAGE classrooms.
While the original legislation
specified that no new schools
would be admitted after the
start of the 1996–97 school
year, SAGE proved so popular
that the state legislature
agreed to expand it beginning
with the 1998–99 school year. 

SAGE is designed to be
implemented in stages.
Kindergarten and first grade
classes entered the program in
1996–97, second grade was
added in 1997–98, and third
grade will be added in
1998–99. All classrooms at
the appropriate grade level in
participating schools must
have a pupil-teacher ratio of no
more than 15:1. During the
1996–97 school year, SAGE
was implemented in 30
schools (seven in Milwaukee)
throughout Wisconsin. It
encompassed 84 kindergarten
classrooms, 96 first–grade
classrooms, and 5 mixed–
grade classrooms. SAGE 
classrooms enrolled 1,715
kindergar ten and 1,899
first–grade students.

The legislation creating
SAGE requires an annual 
evaluation of the program and
a fifth–year final report on the
impact of the program on academic
achievement. This legislatively
mandated evaluation is being
conducted by Alex Molnar and
co-authors at the Center for
Urban Initiatives and Research
at the University of Wisconsin-
Milwaukee. SAGE schools are
being compared to a group of
16 non-SAGE schools in SAGE

districts. Comparison schools
were selected for their similarity
to one or more individual SAGE
schools in demographic
composition, school size,
third–grade test scores (initially),
and percentage of low–income
students. In addition to quanti-
tative analysis, the SAGE
research methodology includes
an extensive and systemic 
protocol of qualitative research,
including interviews of teachers
and principals, surveys of
teachers, teacher logs, and
classroom observation. 

In the first annual evaluation
of the SAGE program, released
in December 1997, Molnar and
co-authors compared the acad-
emic performance of students
in SAGE first–grade classrooms
to that of students in compari-
son–school first grade class-
rooms using a “before” test in
October 1996 and an “after”
test in May 1997.57

October 1996 results
showed no statistically significant
differences between SAGE 
and comparison–group student
performance. In May 1997,
SAGE students scored signifi-
cantly higher in reading, language
arts, and math. Overall, the
achievement gain for SAGE 
students equaled 12–14 
percent more than the gain for
the comparison group. (See
Table 3.)

Controlling for pretest
score, subsidized lunch eligibility,
days absent, and race, small
class students scored significantly
above their non-SAGE counter-
parts on every test. 
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Table 3: Change in Mean Test Scores from October 1996 to 
May 1997—First Graders in Small Classes and in Regular Classes

African-American males, in particular,
appear to benefit from participation in the
SAGE program. The total scores of African-
American males on all three tests rose 56
points in SAGE classrooms compared to 39.4
for the matched schools. (See Figure 3 in the
Executive Summary.) As a group, African-
American students scored lower than white 
students on the October test in both SAGE and
comparison–group schools. May results show
that the gap between the achievement of
African-American students, as a group, and
white students, as a group, widened in comparison-
school classrooms. In contrast, in SAGE class-
rooms, African-American students, as a group,
and white students, as a group, increased their
achievement by similar amounts. It should be
borne in mind that these results are for the
first year of the program. Therefore, SAGE
first–graders tested had not attended SAGE
kindergartens. Also, it is possible that a number
of SAGE and comparison school first–graders
did not attend kindergarten at all or attended
half-day programs. 

In their qualitative research, evaluators
found that in SAGE classrooms: 

1) little time is required to manage the class or
to deal with discipline problems; 

2) much time is spent on instruction, actively
teaching; 

3) a large portion of instruction is individual-
ized and spent in diagnosing student needs,
providing help, and in monitoring progress;
and

4) students showed increases in “on task”
and “active learning” behaviors over the
year. These behaviors were also found to be
related to SAGE student performance on
the CTBS.

In general, the first year SAGE results
appear to be tracking the results of the
STAR study.
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Change in Mean Test Score from October 1996 to May 1997

Source: Peter Maier, Alex Molnar, Philip Smith, John Zahorik, First-year Results of the Student Achievement Guaranteee in Education
Program (Milwaukee: Center for Urban Initiatives and Research, University of Wisconsin–Milwaukee, December 1997), Table 23.

Test SAGE Schools: Comparison SAGE % Difference
Small Classes Schools: Advantage in SAGE 

Regular Classes Increase in Score

Language Arts 53.8 46.2 7.6 14%
Reading 51.3 45.0 6.3 12%
Mathematics 55.4 48.5 6.9 12%
Total 53.4 46.5 6.9 13%
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There is no longer any 
argument about whether or
not reducing class size in

the primary grades increases
student achievement. The
research evidence is quite
clear: it does. 

One of the most powerful
illustrations of the impact of
smaller class sizes comes from
research by Harold Wenglinsky
on 203 school districts.1 On
the 1992 National Assessment
of Educational Progress
Mathematics test, Wenglinsky
found that fourth graders in
smaller-than-average classes
were about four months ahead
of fourth graders in larger-than-
average classes. In a sub-group
of primarily large, urban
schools, four th graders in
smaller-than-average classes
were three-quarters of a school
year ahead of their counterparts
in larger-than-average classes. 

In contrast, the claim that
participation in a voucher program
increases student achievement
is weak. It rests almost entirely
on analyses of data from the
Milwaukee Parental Choice 
program. The number of students
is small and the data sets
often fragmentary. Using a variety
of statistical techniques, two of
the three analyses (Witte and
Rouse) find no achievement
advantage for Choice students
in reading. Two analyses (Greene,
Peterson, and Du, and Rouse)
find a modest achievement
advantage in math for choice
students. However, these
results are derived by applying
a variety of complex and some-
times controversial analytic
methods to weak data. As
Cecilia Rouse cautions, data
limitations threaten the validity
of any evaluation of the
Milwaukee Parental Choice

Program. As she points out, the
econometric techniques she
deployed in her analysis of the
Milwaukee program can not
substitute for better data.

Some may suggest that 
the inconclusiveness of the
Milwaukee results argues in
favor of further voucher experi-
ments to be implemented so
the idea can be tested further.
Such a suggestion might have
merit if there were no clearly
superior strategies for promoting
the academic achievement of
low-income students. As it
stands, there is strong, clear,
and consistent evidence that
reducing class size to 15 in
kindergarten and first grade
significantly improves academic
achievement. Moreover, the
results of additional voucher
experiments on a small scale
cannot be generalized to 
produce conclusions about the

RECOMMENDATIONS

BOX 11: WHY ARE SMALL CLASS SIZES SO EFFECTIVE?

The SAGE, STAR, and other studies reviewed in this report suggest that small classes promote
higher achievement for a range of mutually reinforcing reasons.

• Children receive more individualized instruction.

• Teachers can focus more on direct instruction and less on classroom management.

• Students become more actively engaged in learning than peers in large classes.

• Teachers identify learning disabilities sooner, but fewer children end up going into special
education classes because teachers can support them within small classes.

• Teachers are more able to give children from low-income families and communities a critical,
supportive adult influence.

• Teachers are better able to engage family members and to work with parents to further a
child’s education.

• Teachers of small classes less often burn out.
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likely impact of a large–scale municipal or state
voucher program. Small scale class-size reduc-
tion experiments, in contrast, do tell us what to
expect from across-the-board class-size reduction.

Policy makers considering education reforms
to improve the achievement of low-income children
should carefully consider the strength of the
evidence and the quality of the research on
smaller class sizes. In policy making there is
sometimes a tendency to regard all studies
and research reports as being created equal.
They are not. As Princeton economist Alan
Krueger put it, referring to the STAR study, “One
well designed experiment should trump a phalanx
of poorly controlled, imprecise observational studies
based on uncertain statistical specifications.”2

The scholarly discussion about the academic
impact of class size reductions is settled as far
as whether they generate benefits. What remains
is a discussion about: 1) whether the achievement
gained is worth the cost; 2) whether the class
size reductions should be general or targeted;
and 3) how class size reductions should be used
in conjunction with other academic strategies.3

Despite some disagreement, there is a
strong consensus that targeting class size
reductions on kindergarten and first grade will
provide the greatest academic gains for the
money invested. It is also widely agreed that
reducing class size is a preventive strategy, not a
remedial strategy. In other words, children should be
taught in small classes at the earliest possible
point in their school careers and reductions in
class size should be used as a base upon
which additional educational strategies are built.
Thus, small classes in kindergarten and first
grade should be seen as a strong foundation
for other strategies such as “Success for All”
and “Reading Recovery” which have had good
results increasing the reading achievement of
low-income children.

Since the evidence indicates that small
classes generate the greatest gains in kinder-
garten and first grade, this report recommends
that Pennsylvania:

1) Provide universal, publicly funded full-day
kindergarten with student-teacher ratios of
15:1; and

2) Reduce class size in first grade to 15.

Research suggests that more modest gains
result from small classes in grades two and
three. In addition, considerable scope for inno-
vation exists in exploring how to build on gains
established in small kindergarten and first
grade classes. Therefore, this report recom-
mends that Pennsylvania:

3) Implement an experimental program in
which class size reductions for grades
two and three are achieved in a variety
of ways.

To make for a smooth transition and avoid
teacher and classroom shortages of the kind
observed in California, these recommendations
should be phased in over time. Implementation
should be targeted initially at the schools and
communities most in need—those in the bot-
tom quarter of schools, measured by family
income and test scores. Implementation in
these schools should begin with kindergarten
in the first year and first grade in the second
year. The experimental program of class-size
reductions in grades 2 and 3 should begin in
the third year. Scaling up class-size reduction in
grades 2 and 3 can be done once we know the
best ways to add to the gains achieved in
grades K-1.

Small class sizes and all-day kindergarten
should be implemented systematically.
Researchers should collaborate with policymak-
ers and practitioners so that lessons learned in
the early stages allow for cost-effective imple-
mentation of small classes for all K-3 students
in the state. For grades 2–3 and in schools
that miss the initial implementation cut-offs,
the research design could include some con-
trolled within-school experiments along the lines
of the Tenneessee STAR experiment. 

Pennsylvania could implement these recom-
mendations by making an investment of roughly
$100 million in each of the first two years.4
This is a small fraction of Pennsylvania’s projected
budget surplus for 1997-98. This amounts to
an investment of about $8.33 each for the
state’s 12 million residents. Pennsylvania’s
children are worth this investment.
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