4 DA P . A RO AND B

Theory of Choice and Control in American Education, vol. 1 (London: Falmer, 1990)
pp. 47-78. &

9. Anthony Bryk, Valerie E. Lee, and Peter B. Holland, Catholic Schools and the
Common Good (Harvard University Press, 1993). '

10. Jonathan Kozol, Savage Inequalities: Children in America’s Schools (New York
Crown, 1991).

11. Albert Shanker, “Do Private Schools Outperform Public Schools?” American
Educator 15, no. 2 (1991), pp. 8-15, 40-41.

12. Carnegie Foundation for the Advancement of Teaching, School Choice: A
Special Report (Princeton, N.J.: The Carnegie Foundation for the Advancement o
Teaching, 1992); Henry M. Levin, “The Economics of Educational Choice,” Economics
of Education Review 10 (1988), pp. 137-58. b

13. Carnegie Foundation for the Advancement of Teaching, Scheol Choice: A
Special Report. 3

14. Carnegie Foundation for the Advancement of Teaching, School Choice: A
Special Report, p. 1.

15. Actually, the analysis includes results from two different control groups, both
defined in the same way but at different points in time. The first control group completed
surveys in the fall of 1994, describing their characteristics and reasons for joining the
program; these results are discussed later in this chapter. We were unable, however, to
obtain test scores for this group of students; therefore, a second control group was
established in the spring of 1995. This second control group was used in the com-
parisons of standardized test scores presented in the section on student achievement.

16. Our measure of income is static. It might be that persons reporting financial
considerations as the reasons for withdrawing experienced a reduction in their incomes.
This change could have been the operational factor leading to a decision to leave
regardless of the average level of income.

17. Percentile rankings and grade equivalents suffer from a mathematical problem;
They do not represent an “equal interval” scale. Simply put, this means that a 5 percent
gain in the middle of the distribution represents a different interval of growth from those
in outer portions of the distribution. Therefore, it is not possible to “add up” gains from
students at different points in the distribution to obtain an overall average.

THIRTEEN

School Choice in Milwaukee:
A Randomized Experiment

Jay P. Greene, Paul E. Peterson, and Jiangtao Du

SCHOOL CHOICE OR VOUCHER plans in which parents could use public funds
to select the public or private schools that their children would attend have
been receiving serious consideration as a means of improving the quality
and efficiency of educational services. Although there are theoretical
reasons to believe that choice and competition in schooling might be
beneficial, evidence from a randomized experiment has not been available
to substantiate or refute those theories. The evidence presented in this
chapter from the school choice program in Milwaukee provides an oppor-
tunity to learn more about the effects of voucher programs from experimen-
tal data.

The Milwaukee experiment is unique in that it is the first publicly funded
voucher program in the country and the only one with several years of
results. The Milwaukee experiment is also unique in that vouchers were
assigned by lottery when classes were oversubscribed. Analysis of data
from a randomized experiment avoids the selection bias of comparing
choosers to nonchoosers that has plagued other studies of choice in educa-
tion. The Milwaukee experiment is of further interest in that it offers a hard
test of choice theories because of the numerous constraints under which the
program has operated.
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Scholars have suggested that privatization may enhance efficiency
education in three different ways. First, competition among providers may.
reduce the cost and improve the quality of services.' Second, governments:
financed services may more closely match consumer preferences if th
latter are given opportunities to sort themselves among an array of options
Third, private producers may more easily enlist the participation of con
sumers in the co-production of the services, thereby enhancing servic
quality and effectiveness.’

If school choice could significantly improve the quality of education, thé‘
political and social benefits would be more than trivial. Apart from cash« -
transfer services, education is the largest part of the gross national produc
(GNP) of any publicly provided service.* In 1990 the cost of publicly
financed education services constituted $305.6 billion, or 5.6 percent of th
GNP Yet public confidence in public schools remains very low. In 1993
only 19 percent of the population was willing to give schools a grade of A
or B, a fall of 8 percentage points since a decade earlier.®

Weak confidence in our public schools may be due to their failure to
keep pace with rising public expectations. Estimated real costs within the ;
educational sector, adjusted for inflation, rose by 29 percent or at an annug :
rate of 1.5 percent between 1974 and 1991.” Meanwhile, students’ perfor
mance as measured by test scores, an important educational outcome,
remained fairly constant.® Between 1970 and 1992 elementary and secon=
dary students averaged no more than a gain of .1 of a standard deviation in
mathematics and reading on the National Assessment of Educational Pro=
gress, generally thought to be the best available measure of student achieve=
ment. Meanwhile, their scores in science fell by .24 of standard deviation.”
Increasing costs with at best slight gains in student achievement suggest
that the public school system has become less efficient.

Opportunities for efficiency gains are particularly large in central cities.
Whereas competition among small school districts exists in suburban part
of many metropolitan areas,' most city schools are governed by a single
school board that does not ordinarily allow schools to compete for stus
dents." Schools in rural areas often function as community institutions,
facilitating co-production of educational services, but city schools have
more limited ties to their immediate neighborhoods. Perhaps for these
reasons, educational outcomes in the city lag those outside the central city."*

It has been argued that any efficiency gains are unlikely to result in
higher levels of student achievement, because cognitive skills are either
inherited or set in place at an early age, making them hardly susceptible to
manipulation by educational processes."” But the weight of the evidence is
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in the opposite direction; numerous studies have found that school charac-
teristics affect student achievement.' If these findings are correct, it may be
hypothesized that if government grants are made available to familics so
they can purchase educational services for their children, efficiency gains
accompanying privatization will result in enhanced student achievement."”
Under such arrangements, competition among producers increases. Inas-
much as consumers’ educational preferences vary and entry into the educa-
tional market is not prohibitively large, many producers will attempt to
meet a demand for a range and variety of services. Co-production by
consumers and providers (families and the schools) is more likely if
families have a choice of schools."

Yet efficiency gains that facilitate academic achievement may not be as
great as these considerations suggest. Consumers may not have the infor-
mation necessary to discern schools” academic quality."” Or consumers may
choose schools on the basis of the schools’ nonacademic characteristics,
such as proximity, religiosity, sports facilities, or social segregation.'®

Potential gains in student achievement as a result of privatization are
much disputed, in part because empirical research has left the issue un-
resolved. Although two different research traditions have sought to estimate
the comparative efficiency of private and public schools, neither has pro-
vided a definitive answer. The first research tradition has relied on data
from national samples (High School and Beyond, the National Longi-
tudinal Study of Youth, and the National Education Longitudinal Study) to
estimate the achievement effects of attending public and private schools.
Most of these studies have found that students who attend private schools
score higher on achievement tests or are more likely to attend college than
those who attend public schools."

Because private schools are generally less expensive than public
schools, these studies suggest greater efficiency in the private sector. But
these findings may be contaminated by selection bias: Students in private
schools, who come from tuition-paying families, may have unobserved
characteristics that increase the likelihood of their scoring higher on
achievement tests, regardless of the schools they attend.*

The second research tradition consists of studies that evaluate the test
performance of students from low-income or at-risk backgrounds who have
received scholarships that give them the opportunity to move from public to
private schools.?! Although these evaluations also have reported that private
schools produce higher levels of student achievement with less expenditure
per pupil, their findings may also be contaminated by unobserved back
ground characteristics of scholarship recipients. In almost all the programs
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studied, scholarships have been distributed on a first-come, first-served
basis. They also require additional tuition payments by families, increasing
the likelihood that scholarship recipients have unobserved characteristics
(such as motivation) correlated with higher test scores.

A previous evaluation of the Milwaukee choice program reports no
systematic achievement effects of enrollment in private schools.?? But this
evaluation compared students from low-income families with public school
students from more advantaged backgrounds, leaving open the possibility
that unobserved background characteristics could account for the lack of
positive findings.” In sum, with the exception of the Milwaukee evaluation,
most studies have found efficiency gains from the privatization of educa-
tional services. Yet all studies have suffered from potential selection bias,
because they have relied on nonexperimental data that have included un-
observed but possibly relevant background characteristics that could ac-
count for reported findings.

One way to improve on previous research is to conduct an experiment
that avoids selection bias by randomly assigning students to treatment and
control groups. With random assignment the members of the two groups
can be assumed to be similar, on average, in all respects other than the
treatment they receive. Differences in average outcomes can be reasonably
attributed to the experimental condition. Only a few studies of school
effectiveness have been able to draw upon data from randomized experi-
ments, probably because it 1s difficult to justify random denial of access to
apparently desirable educational conditions.” The results from the Mil-
waukee choice program reported here are, to the best of our knowledge, the
first to estimate from a randomized experiment the comparative achieve-
ment effects of public and private schools.

Some results from the randomized experiment in Milwaukee were
reported by Witte and associates in 1994,% but that study concentrated on a
comparison of students in choice schools with a cross-section of students
attending public schools. Data from the randomized experiment were un-
deranalyzed and discussed only in passing.”® In addition to our initial
report,”’” two other studies have reported results from the randomized ex-
periment in Milwaukee,? but all three studies relied on inaccurate test score
data.

Subsequent to issuing our report in 1996, we discovered that the Mil-
waukee test score data available on the world wide web did not adjust for
the fact that some students were not promoted from one grade to the next.
For example, students in both test and control groups who were held back
for a year at the end of third grade were scored as third graders when they
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otherwise would have been scored as fourth graders. When this happens, a
student can receive a much higher percentile score than is appropriate.
Other students are allowed to skip a grade, and if this promotion is not taken
into account, it produces an error of the opposite kind. We were able to
eliminate both types of error by adjusting test scores to the correct grade
level by means of conversion tables.”

A Hard Case

The Milwaukee choice program, initiated in 1990, provided vouchers to
a limited number of students from low-income families to be used to pay
tuition at their choice of secular private schools in Milwaukee. The
program was a hard case for testing the hypothesis that efficiency gains
can be achieved through privatization, because it allowed only a very
limited amount of competition among producers and choice among
consumers.*

The number of producers was restricted by the requirement that no more
than half of a school’s enrollment could receive vouchers. Because this rule
discouraged the formation of new schools, no new elementary school came
into being in response to the establishment of the voucher program. Con-
sumer choice was further limited by excluding the participation of religious
schools (thereby precluding use of approximately 90 percent of the private
school capacity within the city of Milwaukee). Co-production was also
discouraged by prohibiting families from supplementing the vouchers with
tuition payments of their own. (But schools did ask families to pay school
fees and make voluntary contributions.) Other restrictions also limited
program size. Only 1 percent of the Milwaukee public schools could
participate, and students could not receive a voucher unless they had been
attending public schools or were not of school age at the time of application.

These restrictions significantly limited the amount of school choice that
was made available. Most choice students attended fiscally constrained
institutions with limited facilities and poorly paid teachers.”’ One school,
Juanita Virgil Academy, closed a few months after the program began.”
Although the school had existed as a private school for a number of years,
it was eager to admit sixty-three choice students in order to alleviate its
enrollment and financial difficulties. Even with the addition of the choice
students, the school’s problems persisted. To comply with the requirement
that schools offer secular curricula, the school had to drop its Bible classes.
Parents complained about the food service, overcrowded classrooms, a
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shortage of books and materials, and a lack of cleanliness and discipline.
The executive director had hired a new principal away from the public

schools, but she had to be relieved of her responsibilities two months into =

the school year. The school withdrew from the choice program the next
semester, giving as its reason the desire to “reinstate religious training in the
school.” A few weeks later the school closed altogether.™

Given the design of the Milwaukee choice program, more school failures =
might have been expected. The three schools that together with Juanita =
Virgil Academy admitted 84 percent of the choice students in 1990 had E

modest facilities and low teacher salaries. Bruce Guadalupe Community

School was in particular difficulty. Established in 1969, it sought to =
preserve Latino culture and teach children respect for both English and ,
Spanish. Many teachers had once taught in Central American schools. =
Instruction was bilingual, often more in Spanish than English. Despite its

distinctive educational mission, the school had difficulty making ends meet.
Even finding an adequate school building seemed a never-ending problem;

the school moved from one location to another on several occasions during =

its first two decades. By January 1990 things had become so desperate that
the school was on “the verge of closing.” But enactment of the choice
program gave the school “new hope for the future,” a hope that “otherwise
had been snuffed out.”* A tuition voucher of more than $2,500 per student

was a boon to a school that had had trouble collecting $650 from each ’i

participating family.

Despite the arrival of choice students in the fall of 1990, the school, still
in financial distress, was forced to cut its teaching staff by a third. The
school’s difficulties were fully reported in the Milwaukee Journal: “Two
staff aides were fired, the seventh and eighth grades were combined, the
second grade was eliminated with children put into the first or third grade,
and the bilingual Spanish program was cut. . . . Two teachers were trans-
ferred. . . . The former eighth grade teacher [was] teaching fourth grade. . ..
Overall, the teaching staff was reduced from 14 to 9.3 The school’s
principal described staff morale as “low.”

The two other community schools with large choice enrollments,
Harambee Community School and Urban Day School, had better reputa-
tions, but still suffered from serious financial difficulties.”® Like Bruce
Guadalupe, they catered almost exclusively to a low-income minority pop-
ulation. Established in the 1960s in former Catholic parish schools, they
tried to survive as secular institutions after the archdiocese closed the
parochial schools. Named for the Swahili word meaning “pulling together,”
Harambee presented itself as “an African American—owned school em-
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phasizing the basics through creative instructional programs, coupled with
a strong cultural foundation.” Urban Day was said to place “a heavy
emphasis on African history and culture.”

Like Bruce Guadalupe, these schools could ask families to pay only a
very modest tuition. Though they set their annual rates at somewhere
between $650 and $800, only a few families whose children were attending
the schools actually paid full tuition. Tuition scholarships were the norm,
not an exceptional privilege. But parents were expected to participate in
fund-raising activities. Teacher salaries were much lower than those paid by
the Milwaukee public schools. As one principal observed, “The teachers
who stay here for a long time are either very dedicated or can afford to stay
on what we pay.”™

The quality of the physical plant provided a visible sign of the school’s
modest financial resources: “Recess and physical education facilities were
relatively poor in the schools. One school had easy access to a city park for
recess, one relied on a blocked off street, two others asphalt playgrounds with
some wood chips and playground equipment. All the schools had some indoor
space for physical education, but it often served multiple purposes.”™ One of
its hardest-working supporters was asked what she would most wish for the
school. She said, “I’d like to see the school financially self-sufficient.”"

To repeat, the Milwaukee choice program is a hard case to test the
hypothesis that privatization can result in efficiency gains. If one finds
efficiency gains under considerably less than ideal circumstances, one is
likely to find gains under more opportune conditions.

School Costs

The relative costs of the public and private schools in Milwaukee
remained approximately the same throughout the four years of the experi-
ment. In the 1991-92 school year payments per pupil to schools partici-
pating in the choice program schools were $2,729. Based on interviews
with school administrators, it is estimated that schools received an addition-
al $500 per student through fees and fund-raising activities. Therefore, the
total costs per pupil are estimated to have been $3,229. Per-pupil costs for
the Milwaukee public schools at this time averaged $6,656, somewhat
higher than the $5,748 cost of educating the average public school student
in the United States as a whole.*

Although it appears that the cost of educating a pupil in a choice school
was only 48 percent of the cost of educating a student in the Milwaukee
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public schools, the actual difference was not this large. Choicg school
students were provided transportation by the Milwaukee pubh-c school
system if they needed it. In addition, the reported per-pupil ex‘pendltures for
the Milwaukee public schools included the costs of educating seconc‘iary
school students (which may be more expensive than elementary education)
as well as students receiving special services. But even after taking these
considerations into account, the per-pupil costs of the private schools were

lower.

The Milwaukee Randomized Experiment

The Milwaukee school choice program was a randomized experiment.
To ensure equal access to the choice program among eligible épplic§nts, the
legislature required choice schools, if oversubscribed, to admit applicants at
random. In the words of the original evaluation team, “Students not selected
into the Choice Program in the random selection process represent 2'1 upique
research opportunity. . . . If there are any unmeasured charactf.:rlstlcs of
families seeking private education, they should on average be similar be-
tween those in and not in the program.”™* The legislature asked the state"s
Department of Public Instruction to evaluate the Milwaukee ch01.ce.exper1-
ment. Data were collected on family background characteristics and
student performance on the Iowa Test of Basic Skills in re.ading aqd
mathematics. These data were made available on the world wide web in
February 1996. .

Students did not apply to the choice program as a whole; instead, they
applied each year for a seat in a specific grade in a particular school. They
were selected or not selected randomly by school and by grade. Becau§e the
random assignment policy was implemented in this way, in our analys¥s we
used a fixed effects model that took into account the grade to which a
student applied and the year of application.* Our analysis was unable t‘o
ascertain the particular school to which a student applised,45 but it tool.< this
factor partially into account by adjusting for the ethnicity of the applicant.
More than 80 percent of the choice students attended one of three schools,
and of these three schools virtually all students applying to one school v.vere
Hispanic, and almost all students applying to the two othgrs were Af.rlcan
American. Though the analysis took the two predominantly African-
American schools as a block, it otherwise distinguished among school.s by
adjusting for whether the applicant was Hispanic or'Afr.ican American.
Because the number of white students and other minority students for
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whom information was available was so sparse that no reliable results could
be obtained, these students were removed from the analysis.

By using a fixed effects model that took into account each point at which
randomization occurred, together with a control for gender, it was possible
to estimate the effects of enrollment on test scores in choice schools.“ This
procedure treated each point at which randomization occurred as a dummy
variable. The measures of test score performance were the students’ normal
curve equivalent (NCE) scores for math and reading on the Iowa Test of
Basic Skills. The NCE is a transformation of the national percentile rankings
that arranges the scores around the fiftieth percentile in a manner that can
be described by a normal curve. A standard deviation for NCE is 21
percentile points.

Separate ordinary least squares regressions produced an estimate of the
effect of one, two, three, and four years of treatment on math and reading
scores. The analysis of the Milwaukee randomized experiment conducted
by Rouse constrained the effects of treatment to be linear in order to
estimate the effect of each year in a single regression for math and reading,
respectively.”” Because the effects of treatment do not seem to have been
linear, our approach of estimating each amount of treatment separately
avoided this source of potential bias.

Coefficients for each dummy representing the points of randomization
and the constant are too cumbersome to present in a book of this nature, but
are available from the authors upon request, as are the coefficients for all
substantive variables employed in the models. We controlled for gender in
every regression, because it was available for virtually all students and
produced a more precise estimate of the effect of treatment.

Our data are limited by the fact that test data were available for only 78
percent of those assigned to the treatment group and 72 percent assigned to
the control group. The percentage of test scores available decreased to 40
percent of the treatment group and 48 percent of the control group by the
third or fourth year following application to the program (see table 13-1).

Our results depend on the assumption that the missing cases did not
differ appreciably from those remaining in the sample.** One way of es-
timating whether this assumption is reasonable is to examine the observed
characteristics of students in the treatment and control groups. As can be
seen in table 13-2, the background characteristics of the two groups do not
differ in important respects. In the words of the original evaluation team,
“In terms of demographic characteristics, non-selected . . . students came
from very similar homes as choice [students did]. They were also similar in
terms of prior achievement scores and parental involvement.*
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Table 13-1. Students for Whom Data Are Available 4 Results
Choice Control ;
Student category . students students Using the analytical procedures discussed above, we estimated the ef-
Percent with test scores available (table 13-3, columns 1-4) 79 7 fects of choice schools on students’ performance after one, two, three, and
Total number who applied, 1990-93 908 363 four years of attending choice schools.® Table 13-3 reports the results of
PCLCCT th}h te(it ;coie; ;hrec or four years after 40 48 our main analysis, in which we estimated the difference in test scores
1catuon - 5 . "
Tolflpnun]ber wio prliezici()llllgl)nos ) VO, e between students attending choice schools and those in the control group
: n or , making it 592 166 . . . - .
possible to have scores three or four years after after controlling for gender using a fixed effects model that takes into “\‘

account the points of randomization in the experiment. U“‘

The estimated effects of choice schools on mathematics achievement Il
were slight for the first two years students were in the program. But after
three years of enrollment students scored 5 percentile points higher than the I
control group; after four years they scored 10.7 points higher. These dif- I
ferences between the two groups three and four years after their application I
to choice schools are .24 and .51 standard deviation of the national distribu- I
tion of math test scores, respectively. They are statistically significant at |
accepted confidence levels.” Differences on the reading test were between |
2 and 3 percentile points for the first three years and increased to 5.8

application

Table 13-2. Background Characteristics of Students in Treatment and
Control Groups
If)tg}inumbers of cases in parentheses

All students with scores
three or four years after

A i studﬁnts in the study application "
Choice Control  p  Choice Control  p percentile points in the fourth. The results for the third and fourth years are [
. ’ - - oo i - i
Characteristic students  students  value' students students  value" statistically significant when the two are jointly estimated.™ I
Math scores before 397 39.3 81 400 406 86 i
application 264)  (173) 6l)  (33) |
Reading scores befo 38. i
appligcation re (262 394 74 42.1 392 35 Table 13-3. The Effect of Attending a Choice School on Test Scores, i
)y (176) 60)  (33) Controlling for Gender, Using Fixed Effects Model
Family income 10,860 12,010 .14 10,850 11170 .84 Ng'g;o e .{Or it i Hects Modet |
. _ @23) (127 a43) (25 NCE Percentile points* \;
Mothers’ education 42 39 04 41 38 IS Jord |
3 = some college 423)  (127) (144) (29) years ‘
4= Colleget degree Effect and 1 year of 2 years of 3 years of 4 years of Jointly \
Percent married 24 30 17 23 38 A1 subject treatment  treatment  treatment  treatment estimated
parents (424)  (132) (145) (29) s and control gi e
P 4 . Differences in mathematics scores between choice students and control group
arents’ time with 1.9 1.8 37 1.9 1.7 26 Effect th 1.31 1.89 5:02%%* 10.65%* 6.81%*
T T @0)  (130) (140) @7 ect on ma x : 5.02 ; .
- scores
= 1-2 hours/week 5
2 = 34 hours/week Standard error 1.98 2.05 3.07 4.92 2.97
3 = 5 or more N 772 584 300 112 316
Parents’ education 42 4.2 85 4.2 3.7 01 Differences in reading scores
expectations of 422) (129 (142) @7 Effect on 2.22% 2.26 2.73 5.84% 4.85%
children reading scores
4 = college Standard error 1.74 178 2.63 4.22 2.57
5 = graduate school N 734 604 301 112 318

) af The tests of significance are sl}ggestive of the equivalence of the two groups. Technicaliy, tests of o =7p<:.5i-nﬁone—mrilc;j t-test
significance should be done at each point of random assignment, but the number of cases at each point is too

few for such tests to be meaningful. #% = p <05 in one-tailed t-test

a. Normal curve equivalent
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Controlling for Family Background

The results in the main analysis in table 13-3 provide the best estimate of
the achievement effects of attendance in private schools, because this
analysis had the fewest missing cases. But because these results do not take
into account family background characteristics, they depend on the assump-
tion that students were assigned at random to the test and control groups.
Inasmuch as even the main analysis had many missing cases, it was pos-
sible that the two groups were no longer similar in relevant respects, despite
their similar demographics (see table 13-2). To explore whether this pos-
sibility contaminated our results, We performed a fixed effects analysis that
took into account gender, mother’s education, and parents’ marital status,
income, education expectations, and time spent with the child. Table 13-4
reports the results.

This analysis depended on information provided in response to a
written questionnaire which, unfortunately, many parents did not com-
plete. Background information was available for only 47 percent of the
selected students and 36 percent of the control group. The number of
cases available for analysis was therefore considerably reduced, and the
point estimates are less reliable. Nevertheless, all point estimates are
positive, and six of the eight are actually larger than those reported in the
main analysis.

Table 13-4. The Effect of Attending a Choice School on Test Scores,
Controlling for Gender, Education Expectations, Income, Marital Status,
Mother's Education, and Time Spent with Child, Using Fixed Effects Model
NCE percentile points®

1 year of 2 years of 3 years of 4 years of
Effect and subject treatment treatment treatment treatment
Differences in mathematics scores between choice students and control group
Effect on math scores 6.01%+* 5.36* 8.16% 7.97
Standard error 3.39 3.39 5.82 9.85
N 378 289 149 57
Differences in reading scores
Effect on reading 4.72%* 1.17 8.87%* 15.00%
scores
Standard error 2.88 2.99 5.27 9.45
N 358 293 150 55

a. Normal curve equivalent.
*=p <.10 in one-tailed t-test
** = p < .05 in one-tailed t-test
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Controlling for Prior Test Scores

The main analysis did not control for students’ test scores before enter-
ing into the choice program. It is not necessary to control for pre-ex-
perimental test scores when comparing a treatment group and a control
group in an experimental situation, because the two groups, if randomly
assigned to each category, can be assumed to be similar. But because of the
sizable number of missing cases it is possible that the two groups we
compared had different pretest scores before the experiment began. This
potential source of bias did not appear, however. The average pretest scores
at the time of application for the two groups were essentially the same. The
average math and reading pretest scores for those selected choice for the
program were the NCE equivalents of 39 and 38 percentile rankings,
respectively; for those not selected they were the NCE equivalents of a 39
percentile ranking for reading and a 40 percentile ranking for math (see
table 13-2).

Inasmuch as the students’ pretest scores at the time of application were
essentially the same, it is unlikely that controls for this variable would alter
the result. We nonetheless tested for the possibility, and the results are
reported in table 13-5. Because pretest scores at the time of application
were available for only 29 percent of the selected students and 49 percent of
the control group, the sample size for this analysis is smaller and the results
are generally not statistically significant. Yet five of the eight point es-

Table 13-5. The Effect of Attending a Choice School on Test Scores,
Controlling for Gender and Test Score before Application, Using Fixed
Effects Model

NCE percentile points®

I year of 2 years of 3 vears of 4 years of
Effect and subject treatment treatment treatment treatment

Differences in mathematics scores between choice students and control group

Effect on math scores 2.34 3.46* 7.40%* 4.98
Standard error 2.32 2.71 4.08 9.16
N 286 185 83 31
Differences in reading scores

Effect on reading 1.50 3.24%* 5.28* -3.29

scores

Standard error 2.07 2.46 3.74 7.46
N 303

189 84 31

a. Normal curve equivalent.
*=p<.10in one-tailed t-test
#* =p <.05 in one-tailed t-test
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timates are larger than those in the main analysis, and all but one have 4

positive signs.

Effects on All Students Accepted into the Choice Program

The results reported so far compare students who attended private
schools with students who had applied for choice but were assigned to the
control group. Some students, however, were accepted into the program but
chose not to participate for the full four years. Some students immediately
turned down the opportunity, but others left sometime during the four-year
period.

To see the effect of the choice program on all those admitted, regardless
of their subsequent enrollment decisions, we conducted an analysis identi-
cal to the main analysis, except that analysis compared all students initially
assigned to treatment and control groups, regardless of the schools they
chose to attend. This type of analysis is known in medical research as an
intention-to-treat analysis. In many medical experiments subjects may be
more or less faithful in complying with the treatment. For example, some
forget to take their pills three times a day as instructed. An intention-to-treat
analysis answers this question: Is the treatment effective even when com-
pliance is less than 100 percent? Those who refused enrollment in the
private schools or left before the end of the experiment can be thought of as
not having complied with the treatment.

This approach had the important disadvantage of including in the treat-
ment group many students who either did not attend the private schools or
attended the private schools for less than the full period under study. But it
had two advantages. First, departure from an ideal randomized experiment
was less in this case than in the main analysis. All cases were preserved
except instances in which test data were not collected. The percentage of
intention-to-treat cases in the analysis was 89 percent; sixty-three percent of
the intention-to-treat cases three or four years after application remained in
this analysis (see table 13-6).% (There were fewer missing cases because the
students who left private schools but were tested in the Milwaukee public
schools were not excluded from the intention-to-treat analysis.) Second,
this analysis may have better captured what might happen if choice between
public and private schools were generalized; students can be expected to
migrate back and forth between the two systems.

Are there efficiency gains when comparisons are made between all those
randomly assigned to the intention-to-treat group and the control group?
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Table 13-6. Percentage of Students in Intention-to-Treat Analysis for Whom
Data Are Available

Selected Control

Student category students students
Percent with test scores available (table 13-7, columns 1-4) 89 72
Total number who applied, 1990-93 908 363
Percent with test scores three or four years after 63 48
application
Total number who applied in 1990 or 1991, making it 592 166

possible to have scores three or four years after
application

The answer to this question is given in table 13-7. The effects do not differ
in any significant way from those reported in the main analysis. Slight
positive effects are found for the first three years after application to the
program, and moderately large effects are found after four years. Students
who were given a choice of schools performed better than did the control
group, regardless of the public or private schools they attended. All results
but one are statistically significant at the .1 level; fourth-year results are
significant at the .05 level.

Table 13-7. The Effect of Being Selected for a Choice School (Intention to
Treat) on Test Scores, Controlling for Gender, Using Fixed Effects Model
NCE percentile points®

Effect and 1 year of 2 years of 3 years of 4 years of
subject treatment treatment treatment treatment

Differences in mathematics scores between choice students and control group

Effect on 2.68* 2.59* 3.83* 11.00%*
math scores

Standard error 1.89 1.94 2.87 4.14

N 854 728 435 175

Differences in reading scores

Effect on 2.46%* 2.57* 2.10 6.26%*
reading
scores

Standard error 1.71 1.68 248 3.65

N 816 738 441 175

a. Normal curve equivalent.
* =p <.10 in one-tailed t-test
** = p <.05 in one-tailed t-test
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These results suggest that some of the achievement effects produced by
choice may be due to a closer match between school qualities and student
needs. When families are given a choice between public and private schools,
they may be choosing the options best suited to their children. It is possible that
public schools induced some families with students in the treatment group to
return to the public schools by providing them with better public school
alternatives. The Milwuakee public school system had the ability to respond in
this manner because it had a number of magnet schools. It also had the
incentive to react, because the system could regain funds equivalent to the size
of the voucher if a student returned to the public school system.

Conclusions

The Milwaukee choice experiment suggests that privatization in educa-
tion may result in efficiency gains. This finding emerges from a randomized
experiment less likely to suffer from selection bias than studies dependent
on nonrandomized data. The consistency of the results is noteworthy. Posi-
tive results were found for all years and for all comparisons except one. The
results reported in the main analysis for both math and reading are statisti-
cally significant for students remaining in the program for three to four
years when these are jointly estimated.

These results after three and four years are moderately large, ranging
from .1 of a standard deviation to as much as .5 of a standard deviation.
Studies of educational effects interpret effects of .1 standard deviation as
slight, effects of .2 and .3 standard deviation as moderate, and effects of .5
standard deviation as large.* Even effects of .1 standard deviation are
potentially large if they accumulate over time.”” The average difference in
test performances of whites and minorities in the United States is one
standard deviation.’® If the results from Milwaukee can be generalized and
extrapolated to twelve years, a large part of between-group reading dif-
ferences and all of between-group math differences could be erased.

Without data beyond the Milwaukee program’s first four years, one can
only speculate as to whether such generalization and extrapolation are
warranted. But if they are, the effectiveness of govemment—ﬁnanced educa-
tion could be greatly enhanced. These moderately large effects on student
achievement were observed even though the Milwaukee plan offered stu-
dents and families only a slightly enlarged set of educational choices. These
achievement effects were produced at lower per-pupil cost than that of a
Milwaukee public school education.
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One must be cautious concerning the universe o which these results are
generalized. Efficiency gains may be greater in Milwaukee and other
central cities than in suburban areas where competition among school
districts is greater. They may also be greater in cities than in rural com-
munities where opportunities for co-production in public education may be
more prevalent. The magnitude of the gains reported here may not be
generalizable beyond central cities.

In addition, the study was limited to students from low-income families.
Other studies suggest that private schools have a larger positive effect on
the achievement of disadvantaged students.”” Perhaps the results found in
Milwaukee are restricted to low-income minority populations. Finally, the
results are for families who applied for vouchers. It may be that the benefits
of privatization are greater for those families who desire alternatives to the
public schools serving them. Their children may have been particularly at
risk in public schools, and they may be more willing to engage in co-
production than all other families.

The conclusions that can be drawn from our study are further restricted
by limitations of the data made available on the world wide web. Many
cases are missing from this data set. The percentage of missing cases 18
especially large when one introduces controls for background charac-
teristics and preexperimental test scores. But given the consistency and
magnitude of the findings as well as their compelling policy implications,
they suggest the desirability of further randomized experiments capable of
reaching more precise estimates of efficiency gains through privatization.

Randomized experiment are under way in New York City, Dayton, and
Washington, D.C.** If the evaluations of these randomized experiments
minimize the number of missing cases and collect preexperimental data for
all subjects in both treatment and control groups, they could, ina few years’
time, provide more precise estimates of potential efficiency gains from
privatizing the delivery of educational services to low-income students.
Similar experiments should be conducted in a variety of contexts, but
especially in large central cities, where potential efficiency gains seem
particularly likely.
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FOURTEEN

Lessons from the Cleveland
Scholarship Program

Jay P. Greene, William G. Howell, and Paul E. Peterson

DOES SCHOOL CHOICE WORK? If so, who benefits? Choice critics say private
schools do not appear to serve students’ academic needs any better than
public schools. They further argue that the few detectable benefits of school
choice accrue mainly to students who need the least assistance. Parents who
are already involved with their children’s education will capitalize on
choice. What is more, private schools are disinclined to accept students
with special needs. And after choice students gain admission to private
schools, the argument goes, the weakest will be weeded out.
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