
APPENDIX A:
COMPLETE METHODOLOGY

The purpose of this study was to explore how key
elements of NCLB, in this case proficiency cut
scores, proficiency rate targets, subgroup sizes,

and confidence intervals, interact to affect the AYP status
of schools. We hoped to shed light on such questions as
“Would a school with a population and performance
mix that makes AYP in California also be likely to make
AYP in New Hampshire, Washington, or South Car-
olina?” We pursued this by applying each state’s profi-
ciency cut scores and several key rules related to AYP to
achievement data from a multistate sample of schools
that were chosen to reflect a broad range of student per-
formance, income, and growth in student achievement.

Sample

We started by creating two samples. The first was a sam-
ple of states for which we could compare cut scores and
AYP rules. The second was a sample of schools for which
we could use achievement data to evaluate the impact of
the various cut scores and rules on their possible AYP
status.

States Sample

In all, we included 28 states in our study (see Table A-1).
States were included in the study if sufficient student
records from state and NWEA testing were available to
permit a robust estimate of the state’s proficiency cut
scores in both reading and math for grades three through
eight.2 Twenty-six of these cut score estimates were orig-
inally reported in The Proficiency Illusion (Cronin et al.
2007a). To estimate the majority of cut scores used in
this study, we used achievement data from the 2005–
2006 school year. Since The Proficiency Illusion was pub-
lished, cut scores for 3 additional states were estimated
using achievement data from the 2006–2007 school
year. Cut scores were estimated for grades three through
eight, and these were used to determine the proficiency
rates of the sample schools. There were some exceptions,
as follows:
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State Term Grades †

Arizona Spring 2005 3,4,5,6,7,8

California Spring 2006 3,4,5,6,7,8

Colorado Spring 2005 3,4,5,6,7,8

Delaware Spring 2006 3,4,5,6,7,8

Florida Spring 2007 3,4,5,6,7,8

Georgia Spring 2007 3,4,5,6,7,8

Idaho Spring 2006 3,4,5,6,7,8

Illinois Spring 2006 3,4,5,6,7,8

Indiana Fall 2006 3,4,5,6,7,8

Kansas Fall 2006 3,4,5,6,7,8

Maine Spring 2006 3,4,5,6,7,8

Massachuse's Spring 2006 3,4,5,6,7,8

Michigan Fall 2005 3,4,5,6,7,8

Minnesota Spring 2006 3,4,5,6,7,8

Montana Spring 2006 3,4,5,6,7,8

Nevada Spring 2006 3,4,5,6,7,8

New Hampshire Fall 2005 3,4,5,6,7,8

New Jersey†† Spring 2006 3,4,5,6,7

New Mexico Spring 2006 3,4,5,6,7,8

North Dakota Fall 2006 3,4,5,6,7,8

Ohio Spring 2007 3,4,5,6,7,8

Rhode Island** Fall 2005

South Carolina Spring 2006 3,4,5,6,7,8

Texas†† Spring 2006 3,4,5,6,7

Vermont Fall 2005

Washington Spring 2006 3,4,5,6,7,8

Wisconsin Fall 2005 3,4,5,6,7,8

Wyoming Spring 2007 3,4,5,6,7,8

Table A-1. States and grades included in the study sample and
terms used for alignment estimate*

*The table shows that a number of states administer their state assessment in the
fall. For these states we estimate the cut score using fall data and convert that
estimate to the equivalent spring score, using percentile ranks. This permits us to
evaluate each state’s results using NWEA data from a single term.

** Rhode Island, Vermont, and New Hampshire use the New England Common
Assessment Program Tests. Cut score estimates for these states are based on the
estimates for New Hampshire.

†The same grades were included for both math and reading.

††Because eighth-grade cut scores for New Jersey and Texas couldn’t be
estimated, we didn’t include these states in the middle school portion of the study.

2 We require a sample of 700 or more students at each grade to generate a cut score estimate.



� New Hampshire, Rhode Island, and Vermont report
on AYP using a common, jointly developed state test
called the New England Common Assessment Pro-
gram (or NECAP), and all three states use the same
proficiency cut scores on that test to evaluate student
performance. The rules used to evaluate school AYP,
though, including annual targets, differ across the
three states. Our estimated cut scores on NECAP
were derived from a sample of New Hampshire stu-
dents, but our AYP analyses consider each state’s rules
separately.

� No school districts within Maryland use NWEA tests
for math, so cut score estimates were available only for
reading. Consequently, although Maryland reading
cut scores were reported in The Proficiency Illusion,
Maryland is not included in the current study.

� Sample sizes were inadequate to produce eighth grade
cut score estimates in Texas and New Jersey. In these
cases, we analyzed only elementary schools under the
AYP rules in these two states.

Example Schools

We chose 36 schools to serve as example schools in the
study, treating the data from students in these schools as
if the school existed in each of the 28 sample states (26
for middle schools). We designed the school selection
process to produce a group of schools that reflected
breadth in student achievement, school size, diversity,
and student growth. The selected schools do not neces-
sarily reflect the demographics of the nation as a whole,
nor was that our intention. To create the sample, we con-
tacted 20 school systems to request their participation
in the study. Eight school systems that included 153 dis-
trict and charter schools in the states of Arizona, Califor-
nia, Illinois, Kansas, South Carolina, Washington, and
Wisconsin agreed to participate. These school systems
supplied student demographic data and state test results
to supplement NWEA achievement data that were al-
ready stored. Of these schools, 103 were elementary
schools and 50 were middle schools. Before we selected
the schools, we compiled data on each, relative to the
following variables:

� Student performance (net student achievement in
reading and math): The average raw scale score differ-
ence between the students’ performance and the me-
dian performance (based on NWEA [2005]) for their
grade in this subject. As a rule of thumb, a difference
of six scale score points is roughly equivalent to a dif-
ference of one school year in median achievement.

� Income level (proportion of school population eligi-
ble for free or reduced-price lunch): This was the only
available variable that is a surrogate for family income.

� Student grade (elementary and middle school group-
ings): One finding from The Proficiency Illusion
(Cronin et al. 2007a) was that middle schools tended
to have more difficult standards than elementary
schools relative to the NWEA norms. In addition,
some states set different AMOs (percentages of stu-
dents required to meet standards) for elementary and
middle school grades. Finally, middle schools, on av-
erage, enroll more students than elementary schools.
As a result, we created two study groups one composed
entirely of middle schools, the other comprising only
elementary schools.

� Student growth (net student growth in reading and
math): This is the average scale score difference on
NWEA's assessment, the Measures of Academic
Progress (MAP) between student scores in fall to
spring terms relative to the NWEA RIT Point Norms
(NWEA 2005). This metric compares the average
growth of students to the growth of students who
started with the same scale score in that grade.

Within the elementary and middle school groups, we
ranked and classified schools relative to their peers on
the achievement, income, and growth variables. Three
categories (high, middle, low) were created for the stu-
dent achievement and student growth variables, with
the upper third of schools assigned a classification of
high, the middle third assigned average, and the bottom
third assigned low. For the income classification, we cre-
ated two categories. The fifty percent of schools with
the highest free or reduced-price lunch population were
classified as low income, the other half as high income.
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Next, we compiled these classifications into a code that
described the achievement, income, and growth status
of each school. Thus, a school classified as high, high,
low (HHL) would be classified as high-achieving, high-
income, and low-growth. Eighteen codes were possible
(3 achievement × 3 growth × 2 income).

In addition to selecting schools that reflected diversity
on these three criteria, we also attempted to select
schools in which student performance on their respective
state tests was closely predicted by the NWEA assess-
ment. Accordingly, we tried to find schools in which the
estimated proficiency rate of students in both reading
and math on the NWEA test was within 5% of their ac-
tual proficiency rate on their particular state’s test.

Here are details of the process we used to select schools:

1. For each cell (e.g., high-achievement, high-income,
high-growth), we attempted to find one or more
schools with that cell assignment. If there was no
school with that cell assignment, we attempted to as-
sign a school with an adjacent assignment, proceeding
in the following order (growth → achievement → in-
come). Tables A-2 and A-3 present the results of the
sample schools relative to these criteria.

2. Once one or more schools were identified, we selected
schools whose predicted proficiency rate on both the
NWEA reading and math assessment was within 5%
of the actual proficiency rate attained by the school
on their own state test. If more than one school met
this criterion, we randomly selected a school. If no
school met this criterion, we attempted to find a
school that met the criterion from an adjacent cell.
Tables A-4 and A-5 report the performance of the
sample schools on these criteria.

3. In circumstances in which no school met the require-
ment for predicted proficiency, we selected the school

whose actual state test performance was most closely
predicted by the NWEA assessment.

The names of the schools selected were changed to pro-
tect their anonymity. We also altered the state and school
type for Barringer School, whose identity might be dis-
cerned from the school’s size and unusual configuration
if its state and school type were known.

The data indicate that the elementary schools as a group
showed slightly higher than average student performance
and slightly higher than average growth when compared
with students in NWEA’s norming group as a whole
(NWEA 2005). The average performance of the middle
school group was also higher than the norming group,
although the growth of these students was slightly below
average. Because the study group had slightly higher than
average performance, this group might achieve higher
rates of proficiency than a group of schools randomly se-
lected from NWEA’s 2005 norming population.

In constructing our sample, we didn’t aggregate any infor-
mation that would communicate the projected profi-
ciency rate of students (on the NWEA test) or the actual
size of any subgroup within a school, with the exception
of the free and reduced-price lunch rate. We did this in-
tentionally to ensure that the selection process was as free
as possible from bias that might derive from having direct
knowledge of how the school might fare under the AYP
rules of any given state. For example, if we had known
that one of the selected schools had 41 Hispanic/Latino
students, we would also know that this particular sub-
group would be large enough to require AYP considera-
tion in some states but not others. Not compiling this
kind of information in advance helped to ensure that the
schools—although selected purposefully—were not cho-
sen with knowledge that a school’s selection would pro-
duce a predetermined result in the various states.
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Estimating Proficiency Rates

Because each state implements its own tests and sets its
own cut scores, we can’t directly compare a Wisconsin
test result to one in North Dakota. Several previous stud-
ies, however, have made comparisons among state tests
by aligning their cut scores to a common instrument.
Most of these aligned proficiency cut scores to the scale
used for the National Assessment for Educational
Progress (McGlaughlin et al. 2008; NCES 2007; Qian
and Braun 2005; McGlaughlin and Bandeira de Mello
2002, 2003; McGlaughlin 1998a,1998b). NWEA’s
MAPs were used to estimate state cut scores for The Pro-
ficiency Illusion and other studies (Cronin et al. 2007a;
Kingsbury et al. 2003). Results on the MAP assessment
were combined with the estimated cut scores for this test
to estimate proficiency rates for the sample.

MAP tests are computer-adaptive assessments in the
basic skills. Starting in grade two and continuing
through high school, these tests are taken by students in
more than 3,000 school systems in 49 states and several
foreign countries. The MAP tests were developed in ac-
cordance with the test design and development princi-
ples outlined in Standards for Educational and
Psychological Testing (American Educational Research As-
sociation, American Psychological Association, and Na-
tional Council on Measurement in Education 1999).
The Computer-Based Testing Guidelines (2000) of the As-
sociation of Test Publishers and the Guidelines for Com-
puterized-Adaptive Test Development and Use in Education
(American Council on Education 1995) are used to
guide test development and practices related to NWEA’s
use of computer-adaptive testing. Content on the MAP
assessments is aligned to the curriculum standards for
each state in which it is used, so that the test is a reason-
able reflection of the content that students are expected
to learn in each state. Because evidence related to the
general content validity of MAP assessments is available
in Appendix 1 of The Proficiency Illusion, we refer inter-
ested readers to that document for a more complete dis-
cussion of the assessment, its measurement
characteristics, and the associated scale.

To estimate proficiency cut scores for The Proficiency Il-
lusion, we created a sample population of students who

took both MAP tests and their respective state assess-
ment. Next we calculated the proportion of students in
this sample population who performed at a proficient or
above level on the state test. Once this was known, we
found the score on the MAP scale that would produce an
equivalent proportion of students. For example, assume
that students must achieve a score of 300 on their state
test and that 75% of our sample population achieved
that score. If 75% of that sample performed at a scale
score of 200 on the MAP assessment, a score of 200 on
the MAP score would be equivalent to the state passing
score of 300. This is a common method for estimating
cut scores across tests and is known as the equipercentile
or distributional method.

To evaluate the efficacy of this method, a pilot study of
five states was conducted in which the distributional
method was used to evaluate how accurately cut scores
from one sample predicted the proficiency status of in-
dividual students in a second sample in each state
(Cronin, Kingsbury, Bowe, & Adkins, 2007b). The re-
sults indicated that the cut scores estimated from MAP
testing with the first sample accurately predicted the pro-
ficiency status of 84% of the students in the second sam-
ple in reading and 86% of the students in math. In
addition, when applied to the entire sample, the pre-
dicted proficiency rate for the sample in each state fell
within an average of 3 percentage points of the actual re-
sults for the group in reading, and within an average of
2.1 percentage points of the actual results in math.

The latter finding is particularly important for purposes
of this study, because it demonstrated that when the es-
timated MAP cut scores are used, a school’s projected
proficiency results on the MAP assessment consistently
came within 3 points of duplicating its actual results on
its state assessment. This means that these methods for
estimating cut scores can also be applied to make a rea-
sonable prediction of a school’s approximate proficiency
rate on its state test.

The cut scores reported in The Proficiency Illusion were
used for 25 of the states in the sample. These cut scores
were estimated from data collected during the spring
2005, fall 2005, or spring 2006 testing terms. An addi-
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tional 3 states were included in this study and data for
these estimates came from spring 2007 testing data.
Sampling data associated with the 25 states studied can
be found in Appendix 3 of The Proficiency Illusion. The
projected MAP percentile ranks associated with profi-
ciency in the 28 states in this study are reported in Ap-
pendix B and Appendix C of this document.

The estimated cut scores for each of the states were ap-
plied to the 36 sample schools’ spring 2006 MAP results
in reading and math in order to determine the projected
proficiency status of each student relative to each state’s
standard. Accordingly, students whose MAP scores were
equal to or greater than the projected cut score for a state
were identified as proficient in that state. From this in-
formation, we calculated an estimate of the overall pro-
ficiency rate that represented the proportion of students
who scored proficient at each school, and derived an es-
timate of the proficiency rate for the subgroup popula-
tions within each school.

Estimating the AYP Status of Schools

The intent of NCLB is to ensure that 100% of each
school’s students achieve proficient performance in read-
ing and math by the year 2014. To hold schools account-
able for progress toward this goal, states set gradually
escalating benchmark rates for proficiency that must be
achieved by schools each year. These benchmarks, called
AMOs, must not only be achieved by the student pop-
ulation as a whole, but also by ethnic subgroup mem-
bers, low-income students, SWDs and LEP students
whose group size exceeds the minimum count required
by the state. NCLB also requires at least 95% of the
school’s enrolled students to take the standard version of
the state test, and directs states to identify another indi-
cator of school performance beyond test scores. States
generally use attendance as the indicator for elementary
and middle schools.

In order to make AYP, schools must meet all the criteria
with each and every subgroup. Failing to make AYP for
two consecutive years leads to the imposition of sanc-
tions that escalate if the school fails to meet AYP in suc-
cessive years. Sanctions range from requiring that schools
offer students an opportunity to transfer after their

school fails to make AYP for two consecutive years, to
eventually closing or reconstituting the school after it
fails for six years in a row.

For schools that do not meet the proficiency requirement
for any subgroup, many states employ a confidence interval
as a safety net. The confidence interval is a statistical meas-
ure that provides a margin of error, much like that reported
as part of public opinion polls. If the observed proficiency
rating for a failing subgroup, plus the estimated margin of
error, meets the required proficiency rating, that subgroup
is still considered to have met that AMO.

For example, assume that Washington Elementary
School (a hypothetical school) tests 100 students from
Subgroup E in reading, and assume that a 50% profi-
ciency rate is required to meet the AMO for that group.
But only 49 students (49%) pass the reading test. If a
95% confidence interval around the observed pass rate
were applied, it might yield a margin of error of approx-
imately ±4 points, depending on the variability within
the sample. Consequently, the confidence interval
around the observed pass rate would be 49% plus or
minus 4 points, or 45% to 53%. Because the upper
range of this interval (53%) exceeds the pass rate of 50%
required to meet the AMO in this example, that sub-
group would have passed.

Schools that fail to meet the proficiency testing require-
ments required by NCLB in any given year may also
meet an AMO if they meet the criteria necessary to qual-
ify for the act’s safe harbor provision. To do this, a school
must reduce the number of nonproficient students
within a failing subgroup(s) by at least 10% relative to
the previous year. If that is accomplished, the school will
meet the AMO for that subgroup if at least one addi-
tional academic criterion is met. The additional aca-
demic criterion varies across states and school levels (e.g.,
elementary versus high school), but may include atten-
dance rates, graduation rates, percentages of students
performing above proficient, or other such indicators.
In our study, only a single year’s performance data were
available at the subgroup level, so it wasn’t possible for us
to evaluate whether a school might have achieved safe
harbor status.
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The entire set of rules governing AYP is extraordinarily
complex. In addition, based on the data available to us,
it wasn’t possible to estimate the actual status of the
schools in our sample against all the rules. For purposes
of this study, then, we limited our evaluation of AYP sta-
tus to the following rules:

� We evaluated whether the overall performance of stu-
dents, as estimated by spring 2006 results on the
NWEA assessment, would have been sufficient to
meet the AYP proficiency target that the state had set
for the 2007–2008 academic year.

� For all ethnic subgroups with counts that exceeded the
minimum subgroup size for evaluation, we determined
whether their performance, as estimated on the spring
2006 NWEA assessment, was sufficient to meet the
proficiency target set by the state for the same school
year. We used ethnic identifiers supplied by the school
to assign students to a subgroup. Because these iden-
tifiers are not always consistent across school systems,
each student had to be reclassified into one of five eth-
nic subgroups: White, African American,
Hispanic/Latino, Asian/Pacific Islander, or American
Indian/Alaska Native. Students who were identified as
mixed-race, such as White and Native American, were
classified with the respective nonwhite subgroup. Stu-
dents of unknown or unspecified race were removed
from the analysis.

� All SWDs in a given school were included in the
school’s sample if they also took some form of their
state’s assessment. If the count for this subgroup ex-
ceeded the minimum subgroup size for evaluation, we
determined whether its performance met the AMO
for this subgroup.

� All LEP students in a given school were included in
the school’s sample if they also took their state’s assess-
ment. Once again, they were evaluated against the
AMO if the count exceeded the minimum size.

� All low-income students in a given school were in-
cluded in the sample if they also took their state’s as-

sessment. This subgroup was evaluated against the
AMO when its count exceeded the minimum size.

� Students were evaluated in each subgroup for which
they qualified. Consequently, the test result of an Asian
student who had been classified as LEP would be con-
sidered three times, once when determining whether
the school as a whole met its AMO, once when con-
sidering whether the Asian/Pacific Islander subgroup
met its AMO, and once when considering whether the
LEP group met that AMO. This application is consis-
tent with the current NCLB rules (Sunderman 2006).

� For states that used confidence intervals as part of their
AYP calculation, we applied the calculation in circum-
stances when a subgroup’s performance fell short of
meeting the required proficiency rate. Some states
apply confidence intervals to the proficiency rate; oth-
ers apply confidence intervals to student scores. Some
use two-tailed tests; others use one-tailed. In each case,
we applied the method the state reported using for cal-
culating the confidence interval.

States have some leeway to make changes in their plans,
subject to approval by the U.S. Department of Educa-
tion. These changes may include the setting the trajectory
for proficiency improvement rates, defining minimum
subgroup sizes, and employing confidence intervals. We
used the state accountability plans that were in place as of
February 2008 (U.S. Department of Education 2008) as
the primary form of documentation and applied the rules
in place at that time to conduct the analysis.

Because schools report much of the information about
subgroups to NWEA separately from their reports to the
state, the subgroup identifiers supplied to us for this study
are not always identical to those supplied to the state, par-
ticularly in terms of student ethnicity. This is one reason
we caution that this study does not attempt a formal repli-
cation of any particular school’s state test results and AYP
status. Instead, we aim to illustrate how a school with the
particular data supplied to us might perform relative to
some of the various states’ standards and AYP rules.

For this analysis, then, we attempted to determine the
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AYP status of a fixed group of students at a single point
in time against the AYP targets for 2008. We included all
subgroups that exceeded the minimum size in the analy-
sis and applied confidence intervals for those states in
which it was appropriate. We didn’t evaluate safe harbor

status, participation rates in state testing, growth models,
or average daily attendance in this study, nor did we at-
tempt to evaluate whether a school had met NCLB re-
quirements for bringing adequate numbers of highly
qualified teachers on board.
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APPENDIX B
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Table B-1. Estimated state test pro@ciency cut scores in reading using MAP*

*In percentile ranks; n/a = not available

State 3rd grade 4th grade 5th grade 6th grade 7th grade 8th grade

Arizona 23 25 25 32 30 36

California 61 43 53 56 52 56

Colorado 7 11 11 13 17 14

Delaware 28 32 23 27 23 20

Florida 33 40 53 34 37 50

Georgia 16 16 12 7 12 8

Idaho 33 32 32 34 37 36

Illinois 35 27 32 25 32 22

Indiana 27 27 29 32 34 33

Kansas 35 29 40 32 32 33

Maine 37 43 44 46 43 44

Massachuse's 55 65 50 43 46 31

Michigan 16 20 23 21 25 28

Minnesota 26 34 32 37 43 44

Montana 26 25 27 30 32 36

Nevada 46 40 53 34 40 39

New Hampshire 33 34 34 43 40 48

New Jersey 15 25 16 27 23 n/a

New Mexico 33 32 30 43 32 33

North Dakota 22 29 34 37 30 33

Ohio 21 21 21 25 23 22

Rhode Island 33 34 34 43 40 48

South Carolina 43 58 64 62 69 71

Texas 12 23 30 21 32 n/a

Vermont 33 34 34 43 40 48

Washington 37 23 27 40 49 36

Wisconsin 14 16 16 16 17 14

Wyoming 49 49 44 52 43 44

28-state median 33 29 32 34 32 36
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Table C-1. Estimated state test pro@ciency cut scores in math using MAP*

*In percentile ranks; n/a = not available

State 3rd grade 4th grade 5th grade 6th grade 7th grade 8th grade

Arizona 30 28 33 40 36 42

California 46 55 57 62 59 64

Colorado 6 8 9 16 19 25

Delaware 25 26 24 29 36 36

Florida 30 40 46 52 43 32

Georgia 8 23 10 33 22 15

Idaho 30 34 35 38 41 47

Illinois 20 15 20 20 19 20

Indiana 35 32 31 27 26 34

Kansas 30 34 35 33 45 38

Maine 43 46 46 52 54 53

Massachuse's 68 77 70 67 70 67

Michigan 6 13 21 27 35 32

Minnesota 30 43 54 52 52 51

Montana 43 43 40 45 43 60

Nevada 50 46 46 35 36 38

New Hampshire 41 35 34 44 44 53

New Jersey 13 23 26 40 43 n/a

New Mexico 46 49 54 60 61 56

North Dakota 20 27 23 32 39 41

Ohio 20 31 40 33 32 31

Rhode Island 41 35 34 44 44 53

South Carolina 71 64 72 65 68 75

Texas 30 34 24 35 41 n/a

Vermont 41 35 34 44 44 53

Washington 36 46 48 57 59 56

Wisconsin 29 29 26 21 21 23

Wyoming 36 43 43 42 45 51

28-state median 32.5 34.5 34.5 40 43 42




