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ABSTRACT Much attention has focused recently on using student test scores to evaluate
public schools. The No Child Left Behind Act of 2002 requires states to test students and
evaluate each school’s progress toward having all students meet or exceed state standards.
Under the law, however, schools only need to test 95% of their students. When some
students do not take the test, variability arises in a school’s evaluation as the score of each
student who did not take the test remains unknown. Using a statewide assessment admin-
istered to 11th graders in Illinois, we investigate this source of variation. In our data, 8%
of students do not take the test. By applying a bounding technique to the unknown scores
of the non-test-takers, we show that classifying schools as failing or passing against some
fixed threshold frequently can be misleading. We also provide evidence that some schools
may be strategically selecting some students to not take the test and, by so doing, increas-
ing the school’s test scores.
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Introduction

Much attention has focused recently on using student test scores to evaluate
public schools. Test scores, it has been argued, can be used by parents, taxpayers,
legislators, and educators to hold schools accountable by requiring ‘corrective
actions’ to be taken when ‘failing’ schools are identified in order to improve
public education and make better use of public funds. Corrective actions may
include laying-off staff, turning the school over to private or state control, provid-
ing vouchers to students, or even shutting down the school. Much hinges, there-
fore, on the relationship between test scores and the (perceived) quality of
schools.

Public Law 107-110, more commonly known as the No Child Left Behind
(NCLB) Act of 2002, requires states to test students in the third through eighth
grades and once in high school (p. 1450). Although individual test results are
intended to help families evaluate their child’s progress, the law also evaluates
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schools. NCLB requires districts to produce annual local report cards for each
school, specifying average student performance on state assessments. Under
NCLB, by the 2013–14 academic year ‘all students … will meet or exceed the
state’s proficient level of academic achievement’ (pp. 1447–1448). Moreover, not
only must schools demonstrate substantial improvement each year, but progress
must be demonstrated separately for ‘economically disadvantaged students,
students from major racial and ethnic groups, students with disabilities, and
students with limited English proficiency’ (pp. 1446–1447).

As is common with federal mandates aimed at accountability, there are some
caveats.1 Not only do states set their own standards (subject to a federal approval
process),2 but schools can also administer different tests to different groups of
students (e.g., to the disabled). Moreover, NCLB does not, in fact, require schools
to test all of their students: ‘… for a school to make adequate yearly progress, …
not less than 95 percent of each group of students … who are enrolled in the
school are required to take the assessments’ (p. 1448).

Under NCLB, whether a school is deemed to be making adequate yearly
progress depends on the percentage of its students who meet or exceed state stan-
dards of proficiency. When some students do not take the test, however, variabil-
ity arises in each school’s evaluation as the scores of those students remain
unknown.3 As NCLB ties substantial rewards and severe punishments to test
outcomes, this variability in test scores may lead to an unequal treatment of
schools. Moreover, because of the overwhelming importance of test scores, teach-
ers and school administrators may be tempted to ‘game the system’ in order to
increase the scores of their students. There are many ways to game this system.
Students could be held back a grade to postpone testing. Rules could be relaxed to
encourage the weakest students to drop out of school. Borderline students could
be reassigned to be tested with the learning disabled or with those students classi-
fied as having limited English proficiency. A well-rounded curriculum could be
substituted for a narrow curriculum that teaches to the test. Or teachers and
administrators may simply provide the answers to the students.4

The purpose of this paper is to determine the ability of test scores to accurately
classify and compare schools when not all students are tested with the primary
assessment. We also investigate whether schools appear to be gaming the system
by allowing their worst students to not be tested or to be tested using a modified
assessment.

We use school-level data from May 2002 in Illinois. A particularly attractive
feature of the data is that each school reports in May the number of its students
who are subject to state testing and the number who were actually tested. This
allows for an accurate measure of the number of students who were not tested.
Comparatively, other data sets typically provide fall enrollments and spring test
numbers.

In May 2002, 8% of 11th graders in Illinois did not take the state’s primary high
school assessment. By applying a bounding technique to the unknown scores of
the non-test-takers, we show that classifying schools as ‘failing’ or ‘passing’
against some fixed threshold can frequently be misleading. For example, if the
standard for a school to pass is that at least 60% of its students meet or exceed Illi-
nois standards, then 194 of our 573 schools would pass if non-test-takers are
ignored, as is standard procedure under NCLB. On the other hand, 36 of these 194
schools—almost one in five—would have failed if their non-test-takers had all
taken and failed the test, while 41 failing schools would have passed the standard
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if all of their non-test-takers had taken and passed the test. We also use school
level regressions to demonstrate that schools may be selecting some of their
students to not take the state’s primary assessment in order to increase their pass
rates.

In the next section we discuss some of the institutional features of NCLB and
testing in Illinois high schools. The data are introduced in the third section, while
the results concerning the classification of schools as passing versus failing
depending on the treatment of those students who do not take the primary assess-
ment are presented in the following section. Regression analysis is used in the
fifth section to provide evidence that schools might be gaming the system in order
to increase test scores. A discussion of the results and policy implications is
offered in the final section.

NCLB and the Prairie State Achievement Examination

NCLB was signed into law by President Bush on 8 January 2002. This action was a
continued response to the 1983 A Nation at Risk report, which documented large
gaps in the academic achievement levels of students across socio-economic and
racial/ethnic backgrounds. A cornerstone of NCLB requires all students by the
2013–14 academic year to meet or exceed state proficiency standards approved by
the US Department of Education. In theory, once all students meet or exceed the
standards, the gaps in minimum acceptable achievement standards across differ-
ent groups of students will be eliminated. Under NCLB, all states were also
required to submit a proposal to the US Department of Education specifying their
plans for testing students and documenting their standards, annual improvement
goals, and plans for spending federal funds on improving overall student achieve-
ment. Similar to 1996 welfare reform, NCLB increased funding to states in
exchange for accountability. In order for a school to demonstrate adequate yearly
progress, it must demonstrate overall improvement as well as yearly improvement
separately by student race, ethnicity, disability, English ability, and economic
status. Each state plan must also include a series of corrective actions to be under-
taken when a school or district fails to meet its annual improvement goals.

At the time NCLB became law, many of its goals and requirements were
already present in Illinois. The state of Illinois has been measuring student
progress with standardized tests since the early 1980s, and continues to do so in
Grades 3–8 with the Illinois Standards Achievement Test (ISAT) and in Grade 11
with the Prairie State Achievement Examination (PSAE). Also in accordance with
NCLB, each public school district in Illinois uses its ISAT and PSAE scores to
publish annual school report cards. Illinois also has in place a detailed six-year
plan for improving under-performing schools, which, among other things,
includes provisions for ‘deferring programmatic funds or reducing administra-
tive funds, implementing a new curriculum (with professional development),
replacing personnel, establishing alternative governance arrangements, appoint-
ing a receiver or trustee to administer the district in place of the superintendent
and school board, or abolishing or restructuring the school district. The state may
also authorize students to transfer to higher performing public schools operated
by another school district … [or create] a charter school’ (Illinois State Board of
Education [ISBE], pp. 6–7, 2002).

Illinois makes special provisions for students with disabilities and for
students with limited English proficiency. Each disabled student is enrolled in
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an Individualized Education Program (IEP) and taught according to Illinois
learning standards but possibly without a grade level, depending on the sever-
ity of the disability. Because such a student is not associated with a grade level,
the student’s IEP team (education experts, teachers, administrators, and
parents) decides at what level the student will be tested and whether the
student will take the standard assessment (ISAT or PSAE) or a modified assess-
ment, namely the Illinois Alternate Assessment (IAA). Similarly, the language
and academic skills of students with limited English proficiency are measured
not with the ISAT or the PSAE, but with another modified assessment called
the Illinois Measure of Annual Growth in English Examination (IMAGE).5

The Data

Every school district in Illinois must provide the ISBE with its underlying data
from which annual local area report cards are generated. Some variation of these
data is then made available to the public. In addition to student demographics and
school and staffing characteristics, the 2001–02 school-level data reports May 2002
test scores along with some information about the number of students who were
tested.6 It is the only year for which the ISBE reports the necessary detailed infor-
mation on the number of test-takers. As we are interested in studying the effect that
not taking the primary state assessment has on the evaluation of schools, we must
know the number of students who are designated by the state to take the test and
the actual number of test-takers. A particularly attractive feature of these data is
that schools are asked in May to report both enrollment and test data. This is far
superior to using a data set that contains fall enrollments and May tests as it avoids
needing to make heroic assumptions concerning student mobility during the
school year. Specifically, every school reports its May 2002 Grade 11 enrollment,
PSAE scores, the percentage of students who were not tested with any state assess-
ment (including the IAA and IMAGE), and the total number of PSAE tests that
were scored.7 Thus, each school’s May Grade 11 enrollment reflects the number of
students designated by the state to take the PSAE, and the number of PSAE tests
scored reflects the actual number of students tested. Unfortunately, the number of
scored PSAE tests is not reported for other years. This prevents us from carrying
out time series analysis or including school fixed-effects.

As the PSAE is given only to 11th graders, our unit of analysis is a high school.
Table 1 provides the descriptive statistics for our final set of 573 high schools.8

The mean and standard deviation of each variable are reported twice, first when
the school is the unit of observation and again when the data are weighted by the
number of students. For example, the average school had about 52.5% of its tested
11th graders pass the PSAE, whereas about 53.6% of all 11th graders who took the
PSAE in May 2002 actually passed it.9 Pass rates from May 2001 were about the
same.

The next four rows of Table 1 report descriptive statistics concerning test-takers
versus non-test-takers. Almost 92% of all 11th graders took the PSAE, leaving
about 8% of such students who did not take the state’s primary assessment. Of the
roughly 8% of students who failed to take the PSAE, some avoided all state
assessments (5.9 of the 8 percentage points) while the remainder were tested with
an alternative state assessment (2.1 of the 8 percentage points).

A brief comment on how the percentage of test-takers was calculated is
warranted. Each school reported how many students were subject to standardized
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testing in May 2002, the percentage of such students who failed to be tested, and
the number of students who took the PSAE.10 Using the percentage of students not
tested and the total number who were subject to state testing allows for the number
of students who were not tested with any assessment to be calculated. The number
of students who were tested by an alternative assessment is then simply the

Table 1. Descriptive statistics: Illinois High Schools 2001–02 school year

Weighted by
school

Weighted by 
student

Mean
Standard 
deviation Mean

Standard 
deviation Minimum Maximum

Percentage who passed the PSAE 
in May 2002

52.513 16.798 53.557 19.803 4.3 90

Percentage who passed the PSAE 
in May 2001

52.440 17.083 53.252 19.823 3.1 89.5

Percentage of 11th graders who 
took the PSAE in May 2002

94.164 7.542 91.957 8.171 45.0 100

Percentage of 11th graders who 
did not take the PSAE in May 2002

5.836 7.542 8.043 8.171 0 55.0

Percentage who were not tested in 
May 2002

4.493 6.592 5.913 6.890 0 46.8

Percentage who took an 
alternative assessment in May 
2002

1.343 2.562 2.131 3.284 0 24.1

Percentage of students who are 
white

79.030 31.019 66.649 32.761 0 100

Percentage of students who are 
black

12.039 25.511 16.582 27.078 0 100

Percentage of students who are 
Hispanic

6.922 15.046 12.815 20.150 0 97.5

Percentage of students from low 
income households

24.592 24.135 26.327 27.594 0.3 100

School enrollment 916.0 837.5 1 680.4 909.3 19 4 235

Annual mobility rate 30.055 24.027 30.559 28.126 0.7 96.5

Chronic truancy rate 3.497 5.881 3.572 5.820 0 62.3

Inner-city school 0.208 0.406 0.322 0.468 0 1

Suburban school 0.611 0.488 0.623 0.485 0 1

Rural school 0.182 0.386 0.056 0.230 0 1

Years of experience for the average 
teacher (district)

15.075 2.175 14.759 2.204 6.6 21.6

Percentage of teachers with at least 
a Masters degree (district)

40.939 18.061 52.419 16.525 4.9 82.9

Number of high schools in the 
district

6.913 16.686 9.940 19.606 1 57

School is in a High School district 0.244 0.430 0.419 0.494 0 1

Average teacher salary (district) 47 388 11 717 55 212 12 239 28 689 87 677

Average administrator salary 
(district)

82 541 15 970 92 463 16 307 46 575 133 609

Source: Illinois State Board of Education. Number of observations = 573. With reference to standard-
ized tests, a student is defined as passing the test if he/she meets or exceeds the state standards for the
test. Schools not in a high school district are in unit districts that encompass K–12 grade levels.
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difference between the total number of students subject to testing and the number
of students who took the PSAE or did not take any test. Of the 573 schools, 153
report all of their students took the PSAE. In another 164 schools, the percentage
of students who were not tested by any assessment explained the entire gap
between the number of students subject to testing and the number of PSAE test-
takers. Thus, 153 schools (26.7% of the sample) are associated with 100% of its 11th
graders taking the PSAE, and 317 schools (55.3% of the sample) are associated with
no students taking an alternative assessment.

The remaining rows of Table 1 present school characteristics. The variables
listed in the last six rows of Table 1 are reported by the ISBE at the district level
rather than the school level.11

The Effect of Non-test-takers on School Pass Rates

As mentioned in the previous section, the number of 11th graders who did not
take the PSAE in May 2002 is not trivial. On average, 80 out of every 1000 11th
graders did not take the test. This statistic, however, masks a great disparity
across schools. All 11th graders took the PSAE in 153 of our 573 high schools,
while over 9% of 11th graders did not take the test in the remaining 420 schools.12

In order to examine whether students who do not take the primary assessment
(those we call non-test-takers) have a substantial effect on the classification of
schools as passing or failing, we undertake a bounds analysis.13 We start by
considering the number of schools that would be reclassified under the most
extreme assumptions possible—namely, assuming that all non-test-takers would
have failed had they taken the test versus assuming that all non-test-takers would
have passed had they taken the test. Table 2 presents these results.14

The first column of Table 2 gives the classification requirement so that in the
third row a school passes the state standard if at least 60% of its students pass the
PSAE. The third column in Table 2 reports the number of schools that pass when,
as is standard practice, non-test-takers are ignored from the calculation of a
school’s pass rate. In row three, for example, only 194 of the 573 schools (33.9%)
would pass a state bar set at 60% assuming there is no self-selection among the
non-test-takers.

Table 2. Passing versus failing schools: accounting for the non-test-takers

School passes if at 
least this percentage 
of students passes 
the PSAE

Number of schools 
that would pass if 
all non-test-takers 
are assumed to not 

pass the PSAE

Number of passing 
schools when non-

test-takers are 
ignored

Number of schools 
that would pass if 
all non-test-takers 

are assumed to 
pass the PSAE

Fraction of all 
schools for which 
assumptions on 
non-test-takers 

matter

40% 467 479 505 0.0663 (0.0104)

50% 349 385 418 0.1204 (0.0136)

60% 158 194 235 0.1344 (0.0142)

70% 34 58 75 0.0716 (0.0108)

Note: The May 2002 PSAE test scores from 573 high schools are considered. Of these, 153 (26.7%) report
that all of their 11th graders took the test, and therefore cannot be reclassified as passing or failing
depending on the treatment of non-test-takers. The fraction of schools for which the assumptions
matter is statistically significant at all conventional significance levels. (The appropriate standard error
is reported in parentheses in the fifth column.)
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The second and fourth columns of Table 2, in contrast, show the worst and best
classification of schools given the unknown scores of the non-test-takers. Assume,
for example, that everyone who did not take the PSAE would have failed had
they taken it. These hypothetical failing scores can then be used to recalculate
each school’s pass rate, which necessarily (weakly) reduces the number of passing
schools. At the other extreme, assume everyone who did not take the PSAE
would have passed had they taken it. These hypothetical passing scores can then
be used to recalculate each school’s pass rate, which necessarily (weakly)
increases the number of passing schools.15

When the state bar for passing is set at 60%, 194 schools pass by having at
least 60% of their students who take the PSAE pass it. If, however, non-test-
takers are assumed to fail, then only 158 schools pass. Thus, the worst possible
assumption reclassifies almost one in every five previously passing schools as
now failing. At the other extreme, 235 schools pass if non-test-takers are
assumed to pass. In total, 77 schools, or 13.4% of the entire sample, are affected
by the assumptions of the abilities of the non-test-takers. Recall, however, that
153 schools reported 100% testing and therefore cannot be affected (in either
direction) by the assumptions concerning non-test-takers. In this light, the 77
affected schools represent over 18% of the possibly affected 420 schools. Simi-
larly, 69 schools are affected when the bar for passing is set at 50%. In this case,
385 schools pass when non-test-takers are ignored, but only 351 pass if non-test-
takers are assumed to fail while 418 schools pass if non-test-takers are assumed
to pass. Although the percentage of schools affected by the treatment of non-
test-takers is greatest when the bar is set at 50–60%, many schools are also
affected at a bar of 40% or 70%. If, as required by NCLB, the classification of
schools by test scores is used for policy prescriptions such as funding, invoking
a voucher system, laying-off staff, and so on, the existence and potentially
unequal treatment of non-test-takers might lead to an unequal treatment of
schools based not on successful teaching (or even testing ability) but on possibly
manipulable student behavior towards test taking.

According to Table 2, the classification of about 7–13% of the schools is sensi-
tive to the assumptions on non-test-takers when the bar for passing is set
anywhere between 40% and 70%. It is important to note, however, that this is not
the result of 7–13% of the population of schools having extremely high rates of
not taking the test (and therefore being sensitive to the assumptions at all thresh-
olds), but rather it comes about because many schools are sensitive to the assump-
tions at some threshold. In fact, almost 82% of the schools have fewer than 10% of
their 11th graders not take the PSAE.

It is also of interest to know how susceptible school classifications would be to
administrators gaming the system by encouraging up to 5% of its worst students
to not take the test. Suppose every school that does not currently have at least 5%
of its 11th graders not take the PSAE starts to encourage 5% of its worst students
to not take the test. This will falsely increase the school’s reported pass rate.
Under this hypothetical change, and assuming the bar is set at 60%, 228 schools
pass as compared with 194 passing schools in Table 2. Thus, 34 schools could
increase their pass rate from somewhere less than 60% to somewhere more than
60% simply by having a small portion of its ‘bad’ students not take the PSAE. In
this case, almost 22% of schools would be sensitive to the treatment of non-test-
takers, which is almost 65% more than the 13.4% of schools that were sensitive to
the treatment of non-test-takers at the same bar in Table 2.



242 R. J. Lemke et al.

Gaming the System

In the previous section, we showed that the classification of schools as passing
versus failing is sensitive to the treatment of those students who do not take the
primary assessment. In this section, we further investigate whether schools might
be gaming the system by having their weakest students not take the PSAE. There
are two ways in which our data could reveal gaming. First, we would expect
schools with the most to gain to be the most willing to game the system. There-
fore, we investigate whether schools with lower pass rates in May 2001 have a
greater fraction of its 11th graders not take the PSAE in the following year.
Second, if a school is successful in having some of its worst students not take the
PSAE, this should reveal itself in a higher pass rate. Thus, we investigate whether
schools with higher rates of not taking the test achieve higher pass rates than
comparable schools. Moreover, we are also in a position to further dissect the
means by which schools might be gaming—namely, by not having some students
tested versus reclassifying some students so they take an alternative assessment.

Although we find support for both relationships, and in particular the relation-
ship is most evident by schools simply not testing some students rather than by
reclassifying students to take the IAA or IMAGE, it should be noted that schools
might actively game the system in such a way that does not involve reassigning
test takers in this way. Chicago Public Schools, for example, have relaxed the
requirements for dropping out of high school. By reducing the barriers to drop-
ping out for students aged 16 or older, Chicago will probably experience more
drop-outs, which leaves them with fewer 11th graders they are required to test.
Assuming that high school drop-out are less likely to pass the PSAE than non-
drop-outs and would have been more likely to not take the PSAE had they been
enrolled, such a policy will have two effects. Chicago schools will have higher
rates of test taking and higher than expected pass rates. Thus, finding evidence of
gaming the system using rates of test taking is, a priori, a difficult task.

In a regression of the percentage of students not taking the PSAE on the previ-
ous year’s pass rate, evidence of gaming will be revealed in a negative relation-
ship. That is, schools with lower pass rates last year are assumed to have a greater
incentive to game the system and, therefore, to test fewer of its students
currently.16

In column (1) of Table 3, we report ordinary least squares (OLS) estimates and
standard errors from regressing the percent of 11th graders not taking the PSAE in
May 2002 on the school’s pass rate from the previous year (and its square) plus a
variety of school characteristics.17 We include the square of previous test scores to
allow for a non-linear relationship. In particular, the schools with the lowest pass
rates are the ones that potentially benefit the most by gaming. Thus, the marginal
effect of increased pass rates on rates of non-test-taking will probably be different
across schools.18 The model also includes the percentage of students who are
black and Hispanic to capture racial and ethnic effects, school enrollment (and its
square) to capture size effects, the percentage of students from low-income house-
holds, the mobility rate, and the truancy rate to capture household differences and
student attachment to the school, and dummy variables indicating if the school is
in a primary city or a suburban county of a metropolitan statistical area (MSA) to
capture location effects.

In model 1, the dependent variable is the percent of 11th graders who do not
take the PSAE for any reason. The coefficient on the linear term of May 2001 pass
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rates is strongly negative, but the coefficient on the squared term suggests that
predicted pass rates do eventually increase with May 2001 pass rates. In particu-
lar, the relation is negative for schools with May 2001 pass rates below 62%.

The remaining two models in Table 3 repeat the analysis by altering the depen-
dent variable. In column (2), the dependent variable is the percentage of 11th
graders who do not take any state assessment (i.e., they do not take the PSAE,
IAA, or IMAGE). Again, a very strong negative relationship is found between
previous pass rates and current rates of not being tested. In this case, the negative
relationship persists for schools with May 2001 pass rates of 59% or less. In
column (3), the dependent variable is the percent of 11th graders who took an
alternative assessment (i.e., the IAA or IMAGE) in place of the PSAE. In this case,
there is no statistical relationship between previous pass rates and current rates of
taking an alternative assessment.19 Consistent with these results, therefore, is that
the worst performing schools simply tend to test fewer of their students rather

Table 3. OLS regressions: predicting the percentage of test-takers from the 
previous year’s test results

Percentage of 11th graders in May 2002 
who:

did not take the 
PSAE [Column 

(1)]

did not take 
any test 

[Column (2)]

took an alternative 
assessment to the 

PSAE [Column (3)]

PSAE pass rate in May 2001 −0.3733* −0.3553* −0.0180

0.0774 0.0694 0.0325

PSAE pass rate in May 2001 squared 0.0030* 0.0030* −0.00002

0.0006 0.0006 0.0003

Percentage of students black −0.0228 0.0003 −0.0225*

0.0187 0.0168 0.0078

Percentage of students Hispanic 0.0839* −0.0086 0.0925*

0.0229 0.0206 0.0096

School enrollment 0.0045* 0.0030* 0.0015*

0.0010 0.0009 0.0004

School enrollment squared −0.0010* −0.0006* −0.0003*

0.0002 0.0002 0.0001

Percentage of students from low-income 
households

0.0943* 0.0321 0.0654*

0.0364 0.0326 0.0153

2001-02 Mobility rate −0.0128 0.0410 −0.0538*

0.0300 0.0265 0.0124

2001-02 Chronic truancy rate 0.1848* 0.2276* −0.0428*

0.0485 0.0434 0.0203

School is in an inner-city of an MSA 0.2274 0.8537 −0.6264

1.1893 1.0656 0.4992

School is in a suburban county of an MSA 0.2525 0.4784 −0.2260

1.1028 0.9881 0.4629

Constant 10.6912 9.3095 1.3817

2.8965 2.5953 1.2157

R-squared 0.5432 0.4801 0.5009

Number of observations 573 573 573

Note: Standard errors are reported beneath the coefficient estimates. All regressions are weighted by
the number of test-takers in each school to correct for heteroskedasticity.
*Statistically significant at the 1% level.
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than actively reassigning students as being disabled or having limited English
proficiency.

These results are best interpreted as measuring steady-state relationships. An
alternative specification would be to consider the effect changes in pass rates have
on the change in the percent of students not taking the test. The 2000–01 data
available from the ISBE, however, do not report the same information on the
percentage of test takers and the number of students who took the PSAE. At best
a rough calculation can be made using sparse data on students taking the IAA or
IMAGE. Estimating the same models, except using the change in pass rates and
change in rates of not taking the PSAE, reveal the same general patterns but with
weaker statistical significance.

We now turn to the question of whether schools with more students not taking
the test experience pass rates higher than expected. We investigate this relation-
ship by regressing pass rates on the fraction of students not taking the test,
whereby a positive coefficient on the percentage of students not taking the test
would be consistent with gaming.

There are two major differences between the framework for this question and
the previous one. First, as we are now predicting pass rates, we want to include
teacher inputs into the production function. We do this by including average
teacher experience and the percent of teachers with a Masters degree, both
measured at the district level. Second, as Hoxby (2000) noted, using school-level
data to identify cross-district output effects can produce biased estimates as
parents do not randomly distribute themselves across school districts, and thus
school inputs are not likely to be exogenous to the education process. We address
this endogeneity problem with instrumental variables. In particular, we are
concerned with the three variables most in the school’s control—rates of not
taking the test, teacher experience, and teacher education. We instrument for
these three variables with the number of high schools in each school district,
whether the school is in a high school district (9–12) versus being in a unit district
(K–12), average teacher salary, and average administrator salary.

The endogeneity problem arises because parents may make housing decisions
based on school inputs. If so, then school inputs are not exogenous to the educa-
tion process. Even in this case, however, location decisions should be made taking
into account school, not district, inputs/quality. The number of high schools in a
district, therefore, should be of little importance to parents compared with the
actual inputs that different schools offer. Likewise, whether a particular school is
administered as part of a high school district or as a unit district should be of little
importance to the location decision as the per-student funding process is the
same. Consequently, the number of high schools and district type should be
uncorrelated with location decisions, and thus lend themselves as instruments.

We use average teacher salary and average administrator salary as instruments
as well, although for a different reason. There is a large literature concerning
whether higher teacher salaries actually purchase higher quality teachers.20 If
money matters in terms of which resources additional finances can purchase
(such as more experienced teachers) but does not matter directly in terms of
salaries, then average teacher and administrator salaries are valid instruments for
education inputs.

The regression results using these instruments are presented in Table 4.21 In
column (1) of Table 4, the percentage of students who passed the PSAE in May
2002 is regressed on the percentage of 11th graders who did not take the PSAE in
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Table 4. IV regressions: predicting pass rates on the May 2002 PSAE from the 
percentage of test-takers

Column (1) Column (2) Column (3)

Percentage of 11th graders who did not take the 
PSAE in May 2002

2.8192**
1.2290

Percentage of 11th graders who did not take any test 
in May 2002

1.6085*
 0.5206

Percentage of 11th graders who took an alternative 
assessment in May 2002

−2.3083**
 0.9971

Average years experience by teachers (district) 0.6626 −0.0146 −1.0431**

1.2474 0.7289 0.5151

Percentage of teachers with at least a Masters degree 
(district)

−0.0360 0.2117** 0.4800*

0.2289 0.1064 0.0867

Percentage of students black −0.5670* −0.3306* −0.1617

0.1114 0.0581 0.1105

Percentage of students Hispanic −0.2687* −0.3118* −0.3652*

0.0645 0.0396 0.0379

School enrollment −0.0085** −0.0071* −0.0055**

0.0042 0.0027 0.0022

School enrollment squared 0.0033* 0.0026* 0.0019*

0.0010 0.0006 0.0005

Percentage of students from low-income 
households

−0.7996* −0.5303* −0.2514*

0.2116 0.0848 0.0793

2001–02 mobility rate 0.1358 0.1140 0.1352†

0.1262 0.0862 0.0748

2001–02 chronic truancy rate −0.9251* −0.6849* −0.3322*

0.3238 0.1681 0.0900

School is in an inner-city of an MSA 5.8762 3.5815 1.3479

4.3863 2.7462 2.3415

School is in a suburban county of an MSA 1.5507 0.9350 0.3470

3.5331 2.3096 1.9281

Constant 55.3680 56.7030 61.9272

12.5004 8.2195 6.6425

Baseman statistic (p value) 0.8819 0.1927 0.0013

R-squared 0.1609 0.6379 0.7492

Number of observations 573 573 573

Note: The dependent variable is the percentage of students who passed the test in May 2002. Standard
errors are reported beneath the coefficient estimates. All regressions are weighted by the number of
students who took the PSAE to correct for heteroskedasticity. For each regression, the percentage of
students taking (or not taking a test), average teacher experience, and percentage of teachers with at
least a Masters degree are instrumented with the number of high schools in the district, whether the
school is in a High School district, average teacher salary, and average administrator salary.
*Statistically significant at the 1% level.
**Statistically significant at the 5% level.
†Statistically significant at the 10% level.
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May 2002.22 A statistically positive relationship between test-takers and test
results is found, suggesting that schools with a smaller fraction of students taking
the test are associated with higher pass rates. In terms of the point estimate, a
school’s pass rate is expected to increase by over 2 percentage points for every
additional 1% of students who do not take the PSAE. It should be noted that not
only is the direction of the impact consistent with gaming, but moreover the
magnitude of the effect is statistically no different from unity. That is, if every
student who does not take the PSAE would have failed it, then the coefficient on
the percentage of students not taking the PSAE should be one, and this cannot be
rejected at any standard significance level.

In column (2) of Table 4, pass rates are regressed on the percentage of students
who are not tested at all. Again, a statistically positive relationship that is not
statistically different from one is found. Only in column (3), when the explanatory
variable is the percentage of students who take an alternative assessment, is the
relationship negative.23 This pattern is consistent with some schools strategically
choosing certain students to not be tested, possibly by encouraging absences on
the test day or by not requiring their worst students who were absent on the test
day to take the make-up test. However, there is no evidence that schools success-
fully increase their pass rates by reassigning students to take alternative assess-
ments.

Discussion

Students in public schools have been subject to standardized testing for decades.
With the passage of NCLB, however, teachers, schools, and administrators will
also be held accountable for the results of those tests. Yet, the ability of standard-
ized tests to accurately reflect school performance remains in doubt (Haney, 1993,
2000; Hillocks, 2002). Some argue standardized tests have a cultural bias, while
others question the accuracy of such tests when students have very little, if any,
incentive to do well on the tests.

The most egregious problems with standardized testing, however, may
concern the incentives faced by school staff and administrators. In order to keep
test scores high, there is an incentive for schools to classify students as learning
disabled if doing so allows the student to take a modified (easier) test or not be
tested at all (Figlio and Getzler, 2002; Jacob, 2002). Districts may relax their drop-
out procedures. Teachers may find themselves teaching to the test in place of
developing deeper analytical skills or creativity (Hillocks, 2002; Kane and Staiger,
2002). Students who are thought to be unlikely to score well on the test and who
were absent on the testing day may not be actively pursued by the school to take
the test during the make-up period. If only certain grade levels are tested, schools
may choose to hold back students to postpone their being tested for a year
(Haney, 2000; Lewin and Medina, 2000).24 And there have been allegations that
teachers game the system by providing questions or answers to students before
the test or by altering student test forms (Archibold, 1999; Goodnough, 1999;
Jacob, 2002; Jacob and Levitt, 2003a, 2003b; Wilgoren, 2001).

The central focus of this paper concerns one way in which schools can game the
system and will be able to continue to do so under NCLB—namely, by having a
substantial portion of students not take the primary test. In Illinois, 8% of all 11th
graders failed to take the PSAE, Illinois’ primary assessment for 11th graders, in
May 2002. Some of these students took other tests designed for students with
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disabilities or limited English proficiency, while others simply were not tested.
Under NCLB, schools can continue to administer different tests to different
groups of students and test only 95% of their students.

We have shown that when a substantial number of students fail to take the test,
accurate comparisons across schools cannot be made. If schools are classified as
passing if at least 60% of their students meet or exceed state standards, for exam-
ple, then over 13% of the schools in our sample could be classified as both passing
and failing, depending on what one assumes about the abilities of the students
who did not take the test. Furthermore, if schools would decide to take full
advantage of the 95% rule under NCLB, almost 22% of all schools could be
mistakenly labeled as passing state standards. This is particularly troublesome as
NCLB ties substantial rewards and harsh punishments to test scores.

Finally, regression results are consistent with schools strategically choosing
some students to not take the test in order to increase their pass rates. First,
schools with low pass rates allow more of their students to not take the PSAE
the following year. Second, there is strong statistical evidence that having fewer
students take the PSAE is associated with higher pass rates. Both of these results
hold when considering students who did not take any state assessment;
however, there is little evidence that either relationship is fostered by schools
purposely reassigning marginal students as being disabled or as having limited
English proficiency in order for these students to qualify for a modified
assessment.

These results highlight several policy implications if public sentiment requires
using annual average test scores to evaluate schools. One possibility is to require
all students to take an identical test. Schools can then be held up to the same stan-
dard as they are all measured against the same test. The evaluation of individual
students could, of course, take into account disabilities or English proficiency.
Although we find little evidence that schools gamed the system in May 2002 by
reclassifying students in this way, the possibility exists and will probably be more
enticing when the 95% testing rule of NCLB is enforced.

A more feasible policy change, however, would be to make it standard prac-
tice to assume that non-test-takers would have failed the test. Under this prac-
tice, schools would always have an incentive to test as many students as
possible. Legislation such as NCLB could then require schools to attain a 95%
pass rate instead of imposing a 95% testing requirement. This would continue to
allow schools to not test some of their students for legitimate reasons, but
removes negative incentives to have their worst students not take the test. Even
this policy, however, is manipulable as schools may try to adjust who is test
eligible by relaxing drop-out rates, increasing expulsions, or holding students
back a grade.
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Notes

1. For example, the Personal Responsibility and Work Opportunity Reconciliation Act of 1996
mandated time limits and work requirements on recipients of temporary aid for needy families.
The legislation, however, also allowed each state to exempt up to 20% of its average monthly
enrollment for personal hardship considerations (Public Law 104-193 , p. 2138).

2. Recently, Texas lowered its standards in order to meet the NCLB requirements (Dillon, 2003).
3. We are not in a position to discuss the ability/accuracy of standardized tests to measure student

achievement or to facilitate comparisons across schools or districts. Rather, we take as given the
accuracy of the test and, instead, focus exclusively on the statistical effect non-test-takers have
when comparing average test scores across schools. For a broader discussion of accountability
systems and their potentially perverse incentive structures, see Kane and Staiger (2002). For a
discussion of the effectiveness of standardized testing, see Dylan (2001).

4. Each of these forms of gaming has been exposed in various schools. For some particular examples
and a more in-depth discussion of gaming the system under high-stakes testing, see Archibold
(1999), Figlio and Getzler (2002), Goodnough (1999), Jacob (2002), Jacob and Levitt (2003a, 2003b),
and Wilgoren (2001).

5. A high school can satisfy the NCLB requirement of testing at least 95% of its students by having
students take either modified assessment. Thus, even under NCLB, it will be common to have fewer
than 95% of 11th graders in a high school take the standard assessment (i.e., the PSAE in Illinois).

6. Links to the data files can be found online (http://www.isbe.net/research/reports.htm#Statistics).
7. Although test scores are also reported for the ISAT, the number of ISAT test-takers is not reported.

Thus, we cannot execute a similar analysis for the ISAT. We also do not have IAA or IMAGE
scores for all schools as schools only report these scores if more than 5% of its students take either
assessment.

8. Twenty high schools are dropped for not reporting PSAE scores for 2000–01 or 2001–02, and the 48
high schools that report ISAT scores are also omitted from the analysis. Most of these 48 schools
are combination Junior/Senior High schools. Nine schools were also dropped for having incom-
plete school characteristic data or having more than 250% annual growth in the number of eligible
test takers from 2000–01 to 2001–02.

9. A student passes the PSAE if he/she meets or exceeds the state standards. Likewise, the percent-
age of students in a school that meet or exceed state standards is said to be the school’s pass rate.

10. Schools actually report the percentage of students who were not tested in reading and the percent-
age who were not tested in mathematics. In most cases these percentages were identical or nearly
identical. They differed by at most 8.7 percentage points. We always took the smaller of the two
percentages. In this regard, our procedure offers a conservative estimate on the number of
students who were not tested at all and, by default, liberally classifies some students as having
taken an alternative assessment.

11. The mobility rate is the percentage of students who moved into or out of the school at any time
during the school year. With few exceptions, Illinois arranges school districts into three types—
unit (K–12), elementary (K–8), and high school (9–12). Just less than 25% of our schools are in high
school districts.

12. Having all 11th graders take the PSAE is somewhat suspicious given that modified tests are avail-
able and that the daily attendance rate is below 100% for every public high school. Schools,
however, are allowed and encouraged to administer make-up tests. In any case, schools that
report having tested all of their 11th graders will bias the data in favor of accepting the results
from standardized testing at face value.

13. Manski (1995) provides a thorough treatment of this kind of bounds analysis.
14. There is a recent literature on policy evaluation when this type of (unobserved) counterfactual

problem exists. See, for example, Heckman et al. (2002), Manski et al. (2002), and Pepper (2003).
15. For example, consider a school with 200 students, 40 of whom did not take the PSAE. Of the 160

students who took the test, 104 students passed. Under the assumption of no self-selection, this
school’s pass rate is 65%. If all 40 non-test-takers are assumed to fail the test, the school’s pass rate
is 52% (104 out of 200). If all 40 non-test-takers are assumed to pass the test, the school’s pass rate
is 72% (144 out of 200).

16. The regression is weighted by (the inverse of) the number of 11th graders to account for the
heteroskedasticity inherent in school-level data.

17. The outcome variable is the percentage of students who did not take the PSAE, which can (and
does) equal zero (for 153 of our 573 schools). Thus, we also estimate the relationship between
previous test scores and current rates of not taking the test with a Tobit regression. The results are
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qualitatively identical. The results from these regressions and for all robustness checks mentioned
in footnotes are available from the corresponding author upon request.

18. Including more power terms or dummy variables for the distribution of pass rates yields similar
results.

19. The results are essentially unchanged when separate models are estimated for inner-city, subur-
ban, and rural schools, with the exception that the relationship in column (2) is statistically insig-
nificant in suburban schools.

20. See Burtless (1996) for a recent volume discussing education financing.
21. For each model in Table 4, OLS results (not reported) can be used with the IV results to conduct a

Hausman test for the consistency of OLS. For each model, the Hausman test rejects the OLS model
with a p value under 0.001. A Baseman (1960) test, which assumes at least one of the instruments is
valid, is performed to test the validity of the entire set of instruments. These results are included
toward the bottom of the table.

22. The Baseman test fails to reject the alternative hypothesis that the set of instruments is invalid.
23. The Baseman test fails to reject the alternative hypothesis that the set of instruments is invalid in

the second model. In the third model, however, the Baseman test rejects the set of instruments as
being valid.

24. In addition to schools possibly manipulating their scores by influencing who takes the test or by
dictating curriculum (i.e., teaching to the test or repetitively requiring practice tests), states have
an incentive and opportunity to manipulate the system. One potential pitfall with NCLB is that
states, by and large, set their own standards and improvement goals. The standards are subject to
the US Department of Education, but the incentive and possibility exists for states to respond to
NCLB by lowering standards, not by raising student achievement.
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