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Background/Context: Nationally, almost a quarter of charter school students attend a
school managed by a for-profit education management organization (EMO). EMOs have
full executive authority over the operation and management of schools, including
curriculum and instruction decisions. Because charter schools are funded with public
dollars, critics have raised ethical issues associated with operating them for-profit.

Purpose/Objective/Research Question/Focus of Study: This study compares the
academic achievement of EMO-managed charter schools with other charter schools and
traditional public schools in Arizona. Whereas prior EMO research has focused on total
scores in mathematics and reading as the academic achievement variables, this study
delves further by analyzing subtest scores that distinguish between basic and complex
thinking skills. We use more sensitive test data in an effort to examine the differential
impact of the educational practices of EMO-managed charter schools on academic
achievement.

Research Design: Student-level longitudinal test data are used for Arizona students who
were enrolled in Grades 2–6 in 2001 and who remained in the same sector (EMO, non-EMO
charter, or traditional public school) for the next 3 years. The test data include total
scores for reading and mathematics, as well as subtest scores divided into basic and
complex thinking skills. The analyses are based on a model that estimates the level of
academic achievement in Year 3 using the sector of attendance as predictors and a twice-
lagged achievement variable along with the other student-level covariates.

Findings/Results: For students who remained in the same sector for 3 consecutive years,
attendance in non-EMO-managed charter schools had a positive effect on achievement
results in total mathematics. The outcome was driven by higher scores in mathematics
procedures, the basic skills subtest. For students who remained in the same sector and
same school for 3 consecutive years, EMO-managed charter schools exhibited a positive
effect in reading vocabulary, a basic skills subtest, and a negative effect in reading
comprehension, the complex thinking subtest.

Conclusions/Recommendations: Previous research has illuminated many common
teaching and learning characteristics of EMO-managed charter schools, such as drill and
practice and standardized curricula that can be delivered by less experienced teaching
staffs. Our results are the first empirical indication that the academic environments of

EMO-managed charter schools may be associated with higher levels of academic



EMO-managed charter schools may be associated with higher levels of academic
achievement in basic skills at the expense of achievement in complex thinking skills, at
least in reading. In all, the results are modest, but they deepen the available evidence
about the academic impact of EMO-managed charter schools.

INTRODUCTION

Education management organizations (EMOs) are for-profit companies that provide
“whole-school operation” services to schools (Hentschke, Oschman, & Snell, 2002).
Although public schools have outsourced or contracted with private providers for some
time, EMOs are distinct because they have executive authority over the operation and
management of schools (Miron, 2007), including decisions about curriculum and
instruction.1 In recent years, EMOs have proliferated in large part because of the increase
in the number of charter schools. Charter schools are funded with public dollars, so
ethical issues of running schools for-profit (e.g., the potential conflict of interest built
into the arrangement) have been raised (Conn, 2002). Supporters argue that the profit
motive will encourage innovation, efficiency, and programmatic diversity as schools
distinguish themselves to maintain student enrollment (Hentschke et al.). Opponents see
profits as money diverted from the classroom that could be better spent enhancing the
educational experience of students. They argue that the profit motive may divert funds
away from academics and have a negative impact on student achievement (Conn;
Loschert, O’Neil, & Winans, 2004; Molnar, 2001).

This study compares the academic achievement of EMO-managed charter schools with
other charter schools and traditional public schools in Arizona. In previous charter school
research, reading and mathematics total scores are used as the academic achievement
outcomes or dependent variables (Bifulco & Ladd, 2006; Booker, Gilpatric, Gronberg, &
Jansen, 2004; Buddin & Zimmer, 2005; Hanushek, Kain, Rivkin, & Branch 2005; Sass,
2006; Solmon, Paark, & Garcia 2001). In addition to evaluating total achievement scores,
we use student-level test scores to conduct separate analyses of subtest results for basic
skills and complex thinking skills in reading and mathematics.

This more in-depth assessment of academic achievement illuminates contradictory
subtrends within total scores. In cases in which either charter or EMO-managed charter
schools outperformed traditional public schools, the advantages were due largely to
increases in the basic skills subtests, and in one case (reading comprehension), the effect
of attendance in an EMO-managed charter school was negative in the complex thinking
subtest. These results enable us to glimpse inside the “black box” of EMOs to provide
insight into the relationship between the curricular and instructional practices of EMOs
and student academic achievement.

The article begins with an introduction to EMOs, including a discussion of EMO growth
over the past 7 years. We then review the research on EMOs and discuss the literature on



over the past 7 years. We then review the research on EMOs and discuss the literature on
charter school academic achievement germane to our work, and present the national
implications of studying Arizona’s EMO-managed charter schools.

AN INTRODUCTION TO EDUCATION MANAGEMENT ORGANIZATIONS

An education management organization, or EMO, is a for-profit firm that manages a
school receiving public funds, including conventional district public schools or publicly
funded charter schools . EMO-managed charter schools operate under the same admissions
requirements as regular public schools, meaning that they are prohibited from using
selective admission policies. EMOs typically manage two types of public schools: district
public schools, which EMOs may manage under a contract with a local school district, and
charter schools. Depending on state law, charter holders may include academic
institutions, nonprofit foundations, parents, or teachers. Charter holders frequently
contract with for-profit EMOs to manage charter schools on their behalf. Less often, EMOs
hold charters directly (Molnar, Wilson, & Allen, 2004). This study does not cover for-profit
private schools, including those that may receive public funds under tuition voucher
programs, such as those that operate in Milwaukee or Cleveland. In addition, the study
does not cover charter schools run by nonprofit organizations such as the Knowledge Is
Power Program (KIPP).

According to the Profiles of For-Profit Education Management Organizations (Profiles), an
annual report that compiles information on for-profit EMOs that manage traditional
and/or charter schools, the number of EMOs and the number of EMO-managed charter
schools have nearly quadrupled over the past 7 years. In 1998–1999, the first year of the
report, 13 EMOs operated 135 schools in 15 states. In 2005–2006, 51 EMOs managed 521
schools, with a total enrollment of 237,179 students across 29 states and the District of
Columbia (Table 1).

Table 1. Growth of EMOs and EMO-Managed Charter Schools, 1998–1999 to 2005–
2006

School year EMOs
EMO-managed   charter

schools
States in which EMOs operate

1998–1999 13 135 15

2005–2006 51 521 29a

Note: From Profiles of For-Profit Education Management Organizations, 2004–
2005 by A. Molnar, D. Garcia, C. Sullivan, B. McEvoy, and J. Joanou, 2005,
Tempe: Arizona State University, Education Policy Studies Laboratory,
Commercialism in Education Research Unit.
aIncludes the District of Columbia.



Charter schools account for a large and growing percentage of EMO contracts; in fact,
84% of the privately managed schools covered in the 2005–2006 Profiles report are charter
schools. Nationally, EMOs enroll a large percentage of the total charter school student
population nationwide. In 2005–2006, the 51 EMOs in the Profiles report account for 25%
of all students enrolled in charter schools. A closer look at EMO enrollment counts reveals
that EMO-managed charter schools represent an even larger share of elementary (K–8)
charter school students; 36% of all charter elementary school students are enrolled in
EMO-managed charter schools (Molnar et al., 2006). These data suggest that for-profit
firms have concentrated expansion efforts on elementary schools.

CHARACTERISTICS OF EMO-MANAGED CHARTER SCHOOLS

In general, for-profit EMOs operate according to a business model that includes
characteristics such as larger schools, standardized curricula, inexperienced teaching
staffs, and an underrepresentation of students who are “more expensive” to educate. On
average, charter schools are smaller than traditional public schools, but EMO-managed
charter schools are generally larger than other charter schools. Among the charter
schools managed by large EMOs, 66% have enrollments exceeding the average U.S. charter
school enrollment (Molnar et al., 2006).

EMOs tend to emphasize standardized curriculum across campuses in an effort to
differentiate their schools from others through “branding.” Similar to branding in other
corporate contexts, the primary motive of such efforts is to draw more students by
providing an identifiable product. Proponents argue that the ability to differentiate
schools “is very attractive to parents who are tired of seeing large school districts trying
to pound square pegs through round holes” (Hentschke et al., 2002, p. 6). Commonly,
EMO-managed charter schools emphasize a traditional or back-to-basics curricular
program (Hentschke et al.; Levin, 2002). Over half of the EMOs studied by Bulkley (2002)
indicated that they used structured, standardized curricula, with several citing Success
for All or Direct Instruction specifically. Anderson (2005) studied a single EMO that
operates more than 50 charter schools in multiple states and noted that the majority of
the instruction is based on the Hirsch Core Knowledge Sequence.

At the elementary level, achievement outcomes are most readily influenced by
standardized curriculum using drill-and-practice-oriented instruction (Nichols, Glass, &
Berliner, 2006), leading to concerns that although these practices may improve students’
abilities on more basic skills, they could have a negative effect on the development of the
complex thinking skills needed in the higher grades. For example, Success for All and
Direct Instruction rely heavily on scripted teaching and drills to teach reading at the K–6
level (Association for Direct Instruction, 2003; Success for All Foundation, 2005). The Core
Knowledge curriculum provides less scripting than the mentioned programs but does
include a rigid grade-based structure that dictates what students learn and when (Core
Knowledge Foundation, 2007).2

Standardized curricula tend to require less experienced staff with lower levels of



Standardized curricula tend to require less experienced staff with lower levels of
training, which could be an explanation for the relative inexperience of charter school
teaching staffs. Harris (2006) found that teachers in Michigan’s charter schools earned
approximately 33% less than teachers in traditional public schools, with two thirds of this
difference attributable to lower levels of experience and education, and fewer certified
teachers. Miron and Nelson (2002) found that the teachers in Michigan’s charter schools
were substantially younger than the teachers in traditional public schools, with over 67%
of the teachers at National Heritage Academy schools being under 30 years of age. Hess,
Maranto, Milliman, and Grammatico Ferraiolo (2002) found that, on average, Arizona
charter school teachers had 12 years of experience, compared with nearly 20 years of
experience for traditional public school teachers.

Others have suggested that EMOs prefer to run elementary schools that are, in general,
less costly, by shying away from serving the more expensive-to-educate populations such
as special education students (Horn & Miron, 2000; Miron & Nelson, 2002; F. H. Nelson,
Drown, Muir, & Van Meter, 2001). Henig, Holyoke, Brown, and Lacireno-Paquet (2005)
found that EMOs were almost three times as likely not to offer high school grades, which
they suggest is due in part to the additional expenses in terms of sports, labs, advanced
placement classes, and so on. Although Lacireno-Paquet (2004) found no significant
difference in the attendance of low-income or minority students in EMOs, she did note
that the lack of a transportation requirement had a significantly negative effect on these
subgroups attending EMO-managed charter schools. Schools that are not required by their
state to provide transportation enrolled 22% fewer low-income students (as measured by
free and reduced lunch eligibility) and 20% fewer minority students compared with schools
in states where transportation was required.

RESEARCH ON ACADEMIC SCHIEVEMENT IN EMO-MANAGED AND OTHER CHARTER SCHOOLS

Much of the available research on academic achievement in EMO-managed charter schools
has been produced by EMOs themselves. For example, Edison Schools (2006), in their most
recent annual report (2005–2006) claimed, “Edison schools are improving at rates well
above local norms” (p. 8). National Heritage Academies (NHA; 2007) consistently reports
above-average results for their students. NHA has hired outside organizations to conduct
evaluations of their schools, but the results have never been published (Hess & Leal, 2003;
Wolfram, 2002). The Leona Group (2006) claims improved academic performance in
Arizona, where 9 of 17 schools accomplish the federal benchmarks for Adequate Yearly
Progress, and the state has classified all 17 schools as “performing.”  

The self-produced results have not been confirmed by outside evaluations of EMO-
managed schools. For example, Edison schools have been found to have either the same or
slightly lower academic achievement gains compared with schools with similar student
populations (Dryden, 2004; Gomez & Shay, 2000; Minneapolis Public Schools, 2000; Miron
& Applegate, 2000; F. H. Nelson & Van Meter, 2003; Shay, 2000). A study commissioned by
Edison found positive results after several years and fidelity to the Edison model (Gill et
al., 2005).

In Michigan, the state with the highest percentage of EMO-managed charter schools, Horn



In Michigan, the state with the highest percentage of EMO-managed charter schools, Horn
and Miron (2000) found that NHA schools had smaller gains on state assessments
compared with surrounding district schools. Whereas the percentage of students passing
the Michigan Educational Assessment Program (MEAP) increased in host district schools,
the results for EMO-managed charter schools were either stagnant or, in some cases,
exhibited a downward trend. The Leona Group schools had one of the poorest
performance records in Michigan (Miron & Nelson, 2002), and Mosaica schools ranked
below average when compared with demographically similar districts at 9 out of 11 sites
reviewed (F. H. Nelson & Van Meter, 2003).

Few studies have taken a macro perspective to examine the academic achievement of the
EMO-managed charter school sector by analyzing results across companies. In a study of
Michigan EMOs, Miron and Nelson (2002) reported fewer gains over time in EMO-managed
charter schools than in other charter schools. In contrast, Loveless (2003) found that
despite low starting points, EMO-managed charter schools were making larger gains than
non-EMO schools. The U.S. Government Accountability Office (GAO; 2003) analyzed the
test scores of EMO-managed charter schools in six cities and concluded that the majority
of schools had negative results, but the findings overall were mixed.

The Comprehensive School Reform Quality Center (CSRQC; 2006) and the GAO (2002) have
both reviewed the evidence on the academic achievement of EMO-managed charter
schools using stringent selection standards and concluded that there is insufficient
evidence to evaluate the effectiveness of EMOs. In the CSRQC study, only 9 of the
approximately 900 studies and documents reviewed met the center’s standards (CSRQC,
2006). The GAO, researching EMOs in the District of Columbia, identified only one study
that met their approval.

There is a growing body of research on charter school academic achievement (Charter
School Achievement Consensus Panel, 2006). The research that uses student-level
longitudinal data is most germane to our work. These studies include student-level
covariates and/or individual fixed effects and have incorporated key organizational
characteristics of charter schools to improve the estimation of charter school effects.
Thus far, results are mixed.

In Texas, two separate studies using individual fixed effects models arrive at different
conclusions regarding charter school performance. Hanushek, Kain, and Rivkin  examined
test scores from 1996 to 2001 for Texas elementary students and found that new charter
schools perform significantly worse than traditional public school students, but the
achievement of charter schools that are at least 2 years old is on par with traditional
public schools. Gronberg and Jansen (2001) found that charter schools tailored toward
“at-risk” students gained slightly more than traditional public schools, whereas not-at-
risk charter schools performed slightly worse than traditional public school students.
There is a positive charter school effect in the second year due to a drop in test scores in
the first year that students enter charter schools. Bifulco and Ladd (2006) found that the
academic achievement levels of North Carolina charter schools were lower relative to
traditional public schools for all charter schools regardless of vintage. The North Carolina
authors attribute approximately 30% of the negative charter school effect to the



authors attribute approximately 30% of the negative charter school effect to the
deleterious effect of student mobility, or students transferring between schools.

Buddin and Zimmer (2005) used student-level data to examine California charter schools,
with a focus on differential academic achievement results by key charter school
characteristics. At the elementary level, new charter schools underperformed relative to
established charter schools. This trend is reversed at the high school level, at which new
charter schools generally outperformed established charter schools. Buddin and Zimmer
also reviewed characteristics such as whether the charter is a start-up or conversion
school, and whether it is classroom or non-classroom based. They found that non-
classroom-based charters perform substantially worse regardless of whether the school is
new or a conversion.

Sass (2006) is an exception in the literature because it includes for-profit status as an
explanatory variable, which allows one to compare the differences in academic
achievement between charter schools operated by for-profit and nonprofit entities. He
found that profit status had no statistically significant effect on academic achievement,
leading to the conclusion that “charters managed by for-profit firms perform the same as
those operated by nonprofit entities” (p. 119).

Our research builds on the existing literature by examining academic achievement at a
more granular level using the reading and mathematics subtests to examine differences in
basic and complex thinking skills within total scores. In all the aforementioned studies of
charter school achievement, total subject scores in reading and mathematics are the
measure of academic achievement. These aggregated measures may be too gross to
detect the relationship between the curricular and instructional practices of EMO-
managed charter schools and academic achievement. We use the more sensitive test data
to examine the extent to which the educational practices of EMO-managed charter
schools have a differential impact on student academic achievement compared with other
charter schools.

EMO-MANAGED CHARTER SCHOOLS IN ARIZONA

Arizona, the state with the second largest number of charter schools, is an informative
locale to study EMOs because the state has the largest number of EMO-managed charter
schools of any state. Of the 51 EMO companies profiled in the 2005–2006 Profiles of For-
Profit Management Organizations, 30 operate in Arizona (Molnar et al., 2006), and most
(21) of the Arizona EMOs are categorized as small, operating three or fewer schools.
Arizona’s diverse range of EMOs distinguishes it from other states. In Michigan, for
example, a few large EMOs dominate the charter school offerings. In 2003, approximately
23% of Arizona charter schools were managed by for-profit companies (Molnar et al.,
2004), and 25% of the charter school students in the state attended an EMO-managed
charter school.

The Arizona charter school movement is of national significance because charter schools
have flourished on a large scale, and policy makers have positioned charter schools as
competitors to traditional public schools (Medler, 2004). The Center for Education Reform



competitors to traditional public schools (Medler, 2004). The Center for Education Reform
(2006) ranks Arizona’s charter school law as the fourth “strongest” in the nation based on
factors such as the unlimited number of schools, the wide range of charter applicants,
and fiscal autonomy. As a result, Arizona is home to more charter schools than any other
state, with the exception of California (Lake, & Hill, 2005). Arizona can be seen as a test
case for the outcomes of other large-scale school choice experiments, such as vouchers
(McEwan, 2000), and has been called “first statewide free market in education”
(Gresham, Hess, Maranto, & Milliman, 2000, p. 751).

Arizona policy makers have encouraged the creation of charter schools with legislation
and administrative procedures highly favorable to the growth of the charter school sector
(Garn, 1999; Hassel, 1999). In Arizona, charter schools are considered “alternatives to
traditional public schools” for the purpose of providing “additional academic choices for
parents and pupils” and to “improve pupil achievement” (Charter schools; purpose, 1994).
Arizona charter schools are independent public schools funded by public dollars and
operate under a 15-year contract, or charter, with a governmental sponsoring entity to
provide educational services to students. Arizona’s market-based education system is
governed by parental choice, and Arizona statutes do not require charter schools to serve
a particular student population or to achieve a racial balance. Taken together, these
factors make Arizona a laboratory of sorts for examining the academic achievement of
EMO-managed charter schools and charter schools more generally.

METHODS

DATA

This study makes use of a longitudinal data set containing nearly all Arizona students in
elementary Grades 2–8 from 2001 to 2003. The database was created using student
records from the Stanford Achievement Test, Ninth Edition (SAT9). According to Arizona
law, all districts and charter schools are required to test all eligible students annually
with the SAT9 (Charter schools; requirements, 1994). The legal obligation to test
students creates a near census of Arizona students accounted for in the database. On
average, 87.4% of all eligible student records, which includes students in Grades 2–6 in
2001, are linked from 2001 to 2003. In total, the database includes 221,837 linked
student test records.

The study focuses on five separate cohorts of elementary students enrolled in Grades 2–6
in 2001 who attended schools in the same sector all 3 years. The sectors include
traditional public schools, EMO-managed charter schools, and other charter schools.
Between 2001 and 2003, students took the SAT9 three times, with two opportunities to
transfer schools. The school transfer opportunities occur between adjacent school years
(2001–2001and 2002–2003).3 The SAT9 is administered annually in April. Therefore, the
test records capture the school of attendance during the spring of each academic year.4

The selection of test score metric is important because the metric can influence the

conclusions drawn (Seltzer, Frank, & Bryk, 1994). Scale scores are in our analyses because



conclusions drawn (Seltzer, Frank, & Bryk, 1994). Scale scores are in our analyses because
they are linear, span all grade levels of the SAT9, and are trait referenced rather than
norm referenced.

In addition to total reading and mathematics, individual analyses are conducted for basic
skills and complex thinking skills. The SAT9 reading and mathematics assessments each
are divided into two separate subtests; reading includes vocabulary and comprehension,
and mathematics includes procedures and problem solving. Every SAT9 item is placed into
one of two cognitive classification categories, basic understanding and complex thinking
skills. “The basic understanding, or basic skills, measure the students’ ability to recall or
recognize factual information, to identify something that is explicitly stated and to
associate relevant aspects of specific content” (Harcourt Assessment, 1996, p. 5). The
complex thinking skills measure the “students’ ability to analyze and synthesize
information; to classify and sequence information; to compare and contrast information;
to evaluate information in order to determine cause and effect, fact and opinion, relevant
and irrelevant; and to interpolate and/or extrapolate beyond information in order to
draw conclusions, make predictions and hypothesize” (p. 5). The reading vocabulary and
mathematics procedures subtests contain mostly items that measure basic skills, and the
reading comprehension and mathematics problem-solving subtests contain mostly items
that measure complex thinking skills (see Tables 2 and 3 for a description of the
subtests).

Table 2. Paraphrased Descriptions of the SAT9 Reading Test Objectives by Subtests

Objective Description

Reading Vocabulary
Synonyms Demonstrate the ability to recognize a synonym for a

printed word.
Multiple meanings Demonstrate the ability to use context to determine the

meaning of a known word with multiple meanings.
Context Demonstrate the ability to use context clues to assign

meaning to an unknown word

Reading Comprehension
Content Demonstrate the ability to construct meaning with

material typically read for enjoyment, found in grade-
appropriate textbooks and encountered in everyday life
situations

Critical analysis Demonstrate the ability to synthesize and evaluate explicit
and implicit information in a variety of reading selections

Strategies Demonstrate the ability to recognize and apply text
factors and reading strategies in a variety of reading
selections

Note. From Stanford Achievement Test Series (1997) Compendium of Instructional
Objectives.



Objectives.

Table 3. Paraphrased Descriptions of the SAT9 Mathematics Test Objectives by
Subtests

Objective Description

Mathematics Procedures
Number facts (up to Grade 4 only) Solve multiplication and division problems with

quotients and divisors less than 10
Computation using symbolic notation Demonstrate the ability to solve everyday

addition, subtraction, multiplication, and/or
division problems represented by the symbols
and notation of arithmetic

Computation in context Demonstrate the ability to solve everyday
addition, subtraction, multiplication, and/or
division problems

Rounding Apply rounding algorithms

Mathematics Problem Solving
Estimation Determine the reasonableness of results and

apply estimation in problem solving
Patterns and functions Identify numerical and geometric patterns and

functions and use them to solve problems
Probability Demonstrate an understanding of the laws

governing chance
Note. From Stanford Achievement Test Series (1997) Compendium of Instructional
Objectives.

The student demographic covariates, gender, grade, race/ethnicity, English language
learner (ELL) status and special education (SPED) status were obtained from the test
records. Either students self-reported the information on the test answer sheet according
to a standardized set of instructions, or the district office coded the appropriate
information.

Schools were identified by unique identification numbers provided by the state and
verified by the research team. EMO-managed status was established by comparing each
charter school in the database with the 2001, 2002, and 2003 versions of the Profiles

annual reports. Schools that appeared in the report were coded as EMO-managed charter
schools.5  

School mobility, defined as student transfers between schools, was coded using a unique

school identification number. If a student attended a school with a different school



school identification number. If a student attended a school with a different school
identification number in adjacent years, the student was coded as having transferred or
moved schools. In addition, a flag was created to identify students who remained in the
same sector for all 3 years.6

ANALYSIS

The following analyses are based on a model that estimates the level of academic
achievement in Year 3 using the sector of attendance as predictors, and a twice-lagged
achievement variable along with the other student demographic variables as covariates.

 Yit = !Dit + "Yi, t-2 + #Xit + $S + eit

where Yit is a test score for student i in year t. Yitj-2 is the twice-lagged test score for
student i in year t-2. Dit is a set of dummy variables indicating sector of attendance
(charter, EMO-managed charter, with traditional public schools as the excluded group) for
student i at time t. Xit is a vector of all other covariates, including student demographics
and mobility. S is select interactions between school mobility variables if such
interactions improve the model and estimation of sector of attendance.7

The first analysis includes students who remained in the same sector all 3 years but not
necessarily in the same school. The second analysis uses the same covariates but added
the limitation that the student must have remained in the same school all 3 years.
Although this restriction reduces the overall number of students in the second analysis, it
also provides two chief benefits. The second analysis isolates the effects of school
practices on student academic achievement by including only those students who were
exposed to school practices for the longest period of time. In addition, the second
analysis is limited to schools in operation for at least 3 years, effectively precluding the
negative effect associated with new charter schools that has been found in other studies
(Hanushek et al., 2002; Sass, 2006).

A student fixed-effects model was considered based on previous literature (Bifulco &
Ladd, 2006; Hanushek et al., 2005; Sass, 2006; Solmon et al., 2001; Zimmer & Buddin,
2005) and recommendations from organizations that review and evaluate research
(Charter School Achievement Consensus Panel, 2006). Student fixed-effects models are
used to control for the selection bias implicit in charter school attendance. Although
Ballou, Teasley, and Zeidner (2006) noted that a student fixed-effects model is viable to
control for those unobservable differences between charter school students and
traditional public school students, they made the case that students who move across
sectors may also not be truly representative of all charter school students. They find that
student movers are different from the overall population of charter school students with
regard to their school choices. Most striking was that the charter school effects were
negative at the elementary level in the models without student fixed effects but positive
with those with fixed effects.



The standard rationale for using a student fixed-effects model is to control for the
selection bias that potentially exists between students who choose to enter a charter
school and those who remain in a traditional public school. The source of the bias stems
from the likelihood that charter school choosers are likely different from those students
who remain in the traditional public school sector in ways that impact academic
achievement outcomes. According to this logic, a selection bias should not interfere with
our comparison of other charter schools with EMO-managed charter schools because in
both instances, the students are choosers and should share similar characteristics,
meaning that any unobservable qualities of choosers that can influence academic
achievement is effectively held constant when comparing these two student groups
relative to traditional public school students.

FINDINGS

Three percent of Arizona students in Grades 2–6 in 2001 attended a charter school for 3
consecutive years, and 23% of these charter school students attended an EMO-managed
charter school. The subgroup of charter school students who remained in the charter
sector for 3 consecutive years represents approximately half of the statewide elementary
charter school population in 2001–2002 .

Charter schools in general, and EMO-managed charter schools in particular, enroll a
higher percentage of White students and a lower percentage of non-White students than
traditional public schools. Traditional public schools enrolled 55% White students, and
charter schools and EMO-managed charters enrolled 65% White students. Hispanic
students, Arizona’s largest student minority group, were underrepresented in charter and
EMO-managed charter schools. Only 22% of students in EMO-managed charters and 15% of
students in other charter schools were Hispanic, compared with 31% of students in
traditional public schools. EMO-managed charter schools reported that 1.2% of their
students were classified as ELL in 2001, whereas 4.1% of students in other charter schools
and 14% of students in traditional public schools were classified as ELL. There were
minimal differences between sectors in the percentage of special education students and
students taking the test with accommodations (Table 4).

Table 4. Student Demographic and Academic Characteristics for Students in the

Same Sector for the Years 2001–2003, by Sector of Attendance, 2001

 Traditional Public Charter
EMO-managed

Charter
(Number of students) (209,187) (4,364) (1,284)
Race/ethnicity    

White 0.55 0.65 0.66
Hispanic 0.31 0.15 0.22
Black 0.04 0.04 0.05

Native American 0.06 0.08 0.01



Native American 0.06 0.08 0.01
Asian 0.02 0.02 0.02
Other 0.01 0.04 0.03
Missing 0.01 0.02 0.02

Gender    
    Male 0.50 0.48 0.51
Academic characteristics    
    ELL 0.14 0.04 0.01

    Accommodations a 0.06 0.03 0.03

    Special education a 0.04 0.04 0.02
Grade enrolled (2001)    

2 0.19 0.26 0.27
3 0.20 0.21 0.30
4 0.21 0.21 0.20
5 0.20 0.16 0.13
6 0.20 0.16 0.11

Number of school moves    
0 0.54 0.76 0.79
1 0.43 0.23 0.20
2 0.03 0.01 <.01

Mean Unadjusted 2001 Scale Score
Total reading 636.41 637.27 633.00

Vocabulary 636.56 640.37 635.29
Comprehension 636.44 635.69 632.29

Total math 631.46 626.00 625.80
Problem solving 632.08 631.20 628.31
Procedures 629.09 621.61 626.62

aAccommodations and special education are not mutually exclusive. Students can be
coded as taking the test with accommodations and coded as special education.

Charter schools enrolled a younger student body than traditional public schools. More
than half (57%) of students in EMO-managed charter schools were in second or third grade
in 2001, compared with 47% for other charters and 39% for traditional public schools. By
comparison, the percentage of students attending traditional public schools is evenly
distributed across grades. The overrepresentation of students in the lowest grades
supports the assertion in previous research that EMO-managed charter schools target the
lower grades (Molnar et al., 2006; Molnar, Garcia, Sullivan, McEvoy, & Joanou, 2005).

Students attending both EMO-managed and other charter schools are less mobile than
traditional public school students. Whereas 76% of charter school students and 79% of
EMO-managed charter students remained in the same school from 2001 to 2003, only 54%

of traditional public school students remained in the same school for the 3 years under



of traditional public school students remained in the same school for the 3 years under
study.

ANALYSIS 1—SAME SECTOR  

Table 5 contains the results of separate analyses for total reading and total math scores,
the basic skills subtests (reading vocabulary and mathematics procedures) and the
complex thinking skills subtests (reading comprehension and mathematics problem
solving). For ease of presentation, Table 5 includes only the coefficients of interest; the
full results are available in Appendix Table A1.

Table 5. Select Regression Coefficients, Students in Same Sector from 2001 to 2003

 
Reading

 
Mathematics

 Total Vocabulary
Compre-
hension

Total Procedures
Problem
Solving

Scale score (2001) 0.681** 0.578** 0.638** 0.743** 0.625** 0.679**
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
Charter -0.292 0.654 -0.661 0.884* 1.506** 0.095
 (0.336) (0.440) (0.391) (0.373) (0.551) (0.389)
EMO-managed
charter

0.150 2.257** -0.594 0.543 0.637 1.044

 (0.614) (0.803) (0.715) (0.682) (1.005) (0.709)
School moves -6.362** -4.880** -6.805** -1.208** -3.850** 0.085
 (0.287) (0.374) (0.332) (0.318) (0.467) (0.330)
Grade x moves 1.167** 0.915** 1.182** -0.134 0.220* 0.251**
 (0.065) (0.085) (0.076) (0.073) (0.107) (0.076)
Note. Dependent variable: respective scale score 2003. Values represent unstandardized
coefficients, and values in parentheses represent standard errors. Coefficients presented
controlling for all covariates. The full results are available in Appendix Table A1.
** p < = .01.  *p < = .05.

In total reading, the effect of attending a charter school or EMO-managed charter school
was statistically insignificant for the total score and most subtests. Students in EMO-
managed charter schools however, had a statistically significant 2.3 scale score
advantage, on average, in reading vocabulary compared with traditional public schools.

In total mathematics, effect of charter school attendance was positive and statistically
significant in total mathematics and the more basic-skills oriented mathematics
procedures subtest. On average, charter school students scored 0.9 and 1.5 scale score
points higher on the 2003 test than did traditional public students after accounting for
student demographic covariates. The results for EMO-managed charter schools were
statistically insignificant.



On nearly every scale and subscale analyzed, moving schools has a detrimental effect on
academic achievement. In particular, moving schools has a substantially larger impact in
reading, with the effect of a single school move ranging from - 6.8 to - 4.9 scale score
points. The negative impact of a single school move was sufficient to eclipse the sector
effects.

Finally, it mattered when students moved schools. In most cases, test scores were
particularly affected by moves in the earlier grades, with a positive coefficient indicating
that later school moves had a more positive impact than earlier moves.

ANALYSIS 2—SAME SECTOR AND SAME SCHOOL

This analysis is limited to those students who remained in the same school from 2001 to
2003. Approximately 54% (113,143) of the traditional public school students, 76% of
nonprofit charter students, and 79% EMO-managed charter students remained in the same
sector and school for all 3 years, reflecting the increased prevalence of the K–8 model in
the charter and EMO sectors. As expected, fewer students were eligible for this analysis,
but the student demographic and academic characteristics across the sectors remained
similar to the previous analysis. The descriptive statistics table is available in Appendix
Table A3.8  

Table 6 contains the results of separate analyses for total scores in reading and
mathematics, the basic skills subtests (reading vocabulary and mathematics procedures)
and the complex thinking skills subtests (reading comprehension and mathematics
problem solving). For ease of presentation, Table 6 includes only the coefficients of
interest, and the full results are available in Appendix Table A2.

Table 6. Select Regression Coefficients, Students in Same Sector and Same School

from 2001 to 2003

 
Reading

 
Mathematics

 Total Vocabulary Compre-
hension

Total Procedures Problem
Solving

Scale score 0.677** 0.578** 0.636** 0.727** 0.609** 0.660**
 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Charter -0.268 0.743 -0.680 0.738 1.182 0.361
 (0.396) (0.515) (0.456) (0.437) (0.648) (0.451)
EMO-managed
charter

-0.322 2.891** -1.573* -0.017 0.096 0.686

 (0.701) (0.909) (0.808) (0.773) (1.148) (0.797)
Note. Dependent variable: respective scale score 2003. Values represent unstandardized
coefficients, and values in parentheses represent standard errors. Coefficients presented
controlling for all covariates. The full results are available in Appendix Table A2.

**p <= .01. *p < = .05 .



In reading, the effect of attendance at an EMO-managed charter school on total scores
was statistically insignificant. The nonsignificant results in the total score, however,
mask admonitory trends in the subtest scores. The EMO-managed charter school effect
was positive and statistically significant in the basic skills area of reading vocabulary (2.9
scale score points). Simultaneously, the EMO-managed charter school effect was negative
and statistically insignificant in the complex thinking skills area of reading comprehension
(- 1.6 scale score points). The effect of attendance in another charter school exhibited a
similar pattern to the EMO-managed charter schools—positive effects in basic skills and
negative effects in complex thinking skills—but the results were not statistically
significant.

Attending either type of charter school had a nonsignificant effect on mathematics total
scores and the subtests.

DISCUSSION

Much of the existing literature on charter school academic achievement has come to
mixed conclusions (Bifulco & Ladd, 2006; Buddin & Zimmer, 2005; Gronberg & Jansen,
2001; Hanushek et al., 2002; Sass, 2006). Overwhelmingly, this research has used total
test score as the measure of academic achievement. In an effort to better understand the
mixed conclusions, researchers have turned to other organizational characteristics, such
as the age of the charter school, chartering agency, conversion status, and whether the
school targets a particular student population, to provide further insight.

This study examines differences in academic achievement among schools that are defined
by another organization characteristic, management by an educational management
organization, or EMO. We approached this inquiry, however, using subtest scores as the
measure of academic achievement. The subtest scores allowed us to differentiate the
academic achievement results by basic versus complex thinking skills. We found
admonitory subtrends within total scores in which charter and EMO-managed charter
schools exhibited higher achievement results in basic skills areas and, in some cases,
negative effects in complex thinking skills. Our results have implications for policy
considerations on the operation of schools by EMOs and for future charter school research.

The first analysis consisted of students who remained in the same sector for 3 consecutive
years. Neither charter schools nor EMO-managed charter schools exhibited a consistent
advantage in academic achievement relative to traditional public schools in total scores,
with the lone exception of non-EMO-managed charter schools that exhibited higher
achievement levels in total mathematics relative to traditional public schools. The total
score results are consistent with previous research that has found no statistically
significant differences in the academic achievement based on for-profit status alone
(Sass, 2006). Within total scores, however, charter schools had small positive and
statistically significant results in mathematics procedures, and EMO-managed charter
schools had a modest statistically significant advantage in reading vocabulary. Both

mathematics procedures and reading vocabulary are categorized as basic skills subtests.



mathematics procedures and reading vocabulary are categorized as basic skills subtests.

In the second analysis, we focused on students who remained in the same sector and same
school for 3 consecutive years. This analysis is concentrated on those students exposed to
EMO-managed charter schools for a substantial amount of time and eliminates the effect
of test score dips associated with moving schools. Under these conditions, EMO-managed
charter schools exhibited a modest positive and statistically significant effect in reading
vocabulary, a basic skills subtest. Simultaneously, the effect of attendance in an EMO-
managed charter school was small and negative in reading comprehension, the more
complex thinking subtest.

Previous research has illuminated many common teaching and learning characteristics of
EMO-managed charter schools. Others have observed that EMOs prefer drill and practice,
and standardized curricula that can be delivered by less experienced teaching staffs
(Anderson, 2005; Bulkley, 2002). Our results are the first empirical indication that the
academic environments of EMO-managed charter schools may be associated with higher
levels of academic achievement in basic skills at the expense of achievement in complex
thinking skills, at least in reading.

As profit-seeking enterprises, EMOs respond to the incentives provided by the legal and
financial systems in which they operate. The bottom line is that for-profit schools must
spend less than they collect. In so doing, EMO-managed charter schools face an internal
conflict between cost savings and quality of education. As for-profit ventures with an
incentive to lower costs, EMOs make choices that have “immediate and special education
significance, such as choices related to . . . the quality and quantity of educational
resources available to students” (Conn, 2002, p. 144). EMOs weigh such decisions in light
of the inherent contradictions of raising educational productivity. Education is labor
intensive, with “limited ability to change production through investments that reduce the
need for skilled labor” (Levin, 2006, p. 171). Furthermore, other strategies, such as
taking advantage of economies of scale or implementing new practices, have proved
discouraging.

In all, the results are modest, but they deepen our understanding of the available
evidence about the academic impact of EMO-managed charter schools. Much of the
previous research has found mixed evidence of differences between the academic
achievement of EMO-managed charter schools and other charter schools. Detailed
analyses of student-level academic achievement data, like the ones provided here, may be
necessary to fully capture the impact of the educational choices made by EMOs. Our work
establishes a link between the common educational strategies of EMOs, such as
standardized curricula and less experienced teachers, and increased performance on basic
skills.

Under No Child Left Behind (NCLB) and in most other research, total scores are the
chosen metric of academic achievement; the analysis of total scores alone conceals
differences by type of skill. Our research demonstrates the advantage of using subtest
scores in addition to total scores when conducting research on schools generally, and on
charter schools in particular. Total scores can show in significant results, whereas



charter schools in particular. Total scores can show in significant results, whereas
troubling differences between traditional public schools and charter schools can be hidden
below the surface. Linn (2000) noted that subtests can provide a glimpse into how schools
interpret content standards and the curricular choices that they then make. Given the
findings reported here, we advocate for the increased use of subtest scores in addition to
differences in academic achievement by schools’ organizational characteristics as a
fruitful approach in future research.

Future research on EMOs could delve more deeply into organizational characteristics to
further explain differences in academic achievement. For example, Bulkley (2002) defined
three levels of control, both of administration and curriculum, exerted by EMOs over the
charter schools with which they are affiliated and found considerable differences in the
approach to curriculum, assessment, and instruction between EMOs in the three levels.
High-influence EMOs preferred a standardized curriculum, centrally prescribed
assessments, and a specific instructional approach. In contrast, all-purpose and mixed-
autonomy EMOs allowed the school to influence the specific curriculum and assessments
used, with varying degrees of control over instructional methods. Differentiating EMOs
based on the level of control they exert over the schools they manage might be a way to
tease apart the impact of the for-profit business model itself from the curricular
approach that the business chooses.  

CONCLUSION

Maranto and Maranto (2006) argued that the corporate delivery model of education can
have the greatest impact on public education in part because “corporations accept the
legitimacy of standardized testing” (p. 163). The acceptance of test scores as a means of
evaluating school performance should be balanced with a commitment to transparency.
Parents and policy makers need more than the total scores now reported to the general
public to get a comprehensive picture of academic performance. The reporting and
analysis of subtest scores should be considered in order to safeguard against the
possibility of raising student achievement on the more basic skills items, which in turn
can boost total scores, with the possible contrary result of impeding the development of
more complex-thinking skills.

Notes

1 Our focus on EMOs as for-profit companies is not intended to overlook the fact that
public school districts routinely enter into contracts for goods and services that bring a
profit for the private companies that enter into such contracts. EMOs are a distinct class,
however, because for-profit companies are contracted to operate or manage the core
teaching and leaning activities of a school.
2 Some researchers have found that drill-and-practice, also referred to as teacher-
centered instructional techniques, can be effective for disadvantaged children. See Chall
(2000) or Matczynski, Rogus, Lasley, and Joseph (2000) for further information
3 In addition, individual student records may be broken because student scores were

missing in any year of the study.



missing in any year of the study.
4 This method underestimates the degree of student mobility because students may move
more than one time between test administrations.
5 There were a small number of cases in which a school converted from for-profit to not-
for-profit status during the years 2001–2003. In those cases, the school was coded as a
not-for-profit school. This coding change affected fewer than 30 students.
6 Based upon the suggestion by C. Nelson and Hollenbeck (2001), we searched for
available data on teacher experience and education, as well as other school-level
variables. It was found that the data quality for these variables was poor because of
missing or improperly coded data, so these data were not included in the analyses.
7 A gain model, with the difference between 2003 and 2001 scale scores as the dependent
variable, also was estimated. There were no significant findings in this model, and it is
not reported.
8 The key difference was in the public school sector, where the number of fifth-grade
students who stayed in the same school all 3 years dropped to a small fraction of those
eligible because of the transition to middle school. In the initial data set of students who
remained in the same sector all 3 years but who could have changed schools within that
sector, we found approximately equal percentages of students in each grade of the
traditional public schools (~ 20%). In contrast, the percentage of traditional public school
students in fifth grade who stayed in the same sector and same school all 3 years was only
6%. The number of students dropped as a result of the structural transition from
elementary to middle school that occurs after either fifth or sixth grade in most public
school systems. In contrast, a large percentage of charter schools are K–8, meaning that
fifth-grade students can remain in the schools for another 3 years.
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APPENDIX

Table A1. Regression Coefficients, Achievement Model, Same Sector All 3 Years

 
Reading

 
Mathematics

 
Total Vocabulary Compre-

hension
Total Procedures Problem

Solving
Scale score 0.681** 0.578** 0.638** 0.743** 0.625** 0.679**
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
Charter -0.292 0.654 -0.661 0.884* 1.506** 0.095

 (0.336) (0.440) (0.391) (0.373) (0.551) (0.389)
EMO-managed 0.150 2.257** -0.594 0.543 0.637 1.044



EMO-managed
charter

0.150 2.257** -0.594 0.543 0.637 1.044

 (0.614) (0.803) (0.715) (0.682) (1.005) (0.709)
Black -5.584** -7.768** -7.268** -6.633** -11.589** -7.677**
 (0.254) (0.330) (0.295) (0.283) (0.414) (0.293)
Hispanic -5.051** -8.030** -6.285** -4.670** -8.440** -5.621**
 (0.122) (0.159) (0.142) (0.135) (0.197) (0.141)
Native American -8.995** -14.034** -10.423** -7.519** -13.325** -8.720**
 (0.222) (0.291) (0.255) (0.244) (0.357) (0.253)
Asian 2.284** 2.662** 2.445** 5.788** 8.673** 5.839**
 (0.318) (0.417) (0.375) (0.359) (0.529) (0.374)
Other -2.155** -2.623** -3.080** -3.110** -5.821** -3.287**
 (0.372) (0.487) (0.436) (0.416) (0.612) (0.433)
Male -1.266** 0.128 -2.094** 0.409** -0.320* 1.161**
 (0.095) (0.124) (0.111) (0.106) (0.156) (0.110)
Grade 2001 -1.087** -1.268** 1.285** -3.348** -2.589** -0.453**
 (0.052) (0.067) (0.059) (0.060) (0.089) (0.059)
SPED -7.962** -10.091** -9.632** -6.648** -9.565** -8.896**
 (0.309) (0.402) (0.357) (0.334) (0.490) (0.345)
ELL -2.993** -5.900** -3.802** -0.999** -3.519** -1.546**
 (0.167) (0.219) (0.193) (0.184) (0.269) (0.191)
Accommodations -3.407** -3.558** -4.438** -2.194** -5.182** -1.988**
 (0.262) (0.341) (0.302) (0.286) (0.420) (0.297)
School moves -6.362** -4.880** -6.805** -1.208** -3.850** 0.085
 (0.287) (0.374) (0.332) (0.318) (0.467) (0.330)
Grade x moves 1.167** 0.915** 1.182** -0.134 0.220* 0.251**
 (0.065) (0.085) (0.076) (0.073) (0.107) (0.076)
(Constant) 248.545** 318.478** 266.264** 219.814** 303.505** 242.791**
 (0.792) (0.877) (0.890) (0.833) (0.934) (0.907)
Number of cases (n) 208,221 209,162 210,882 210,711 211,627 211,525
F statistic 34,826.83 20,683.66 26,078.16 32,498.65 24,960.61 18,254.37
Adj. R-square 0.721 0.603 0.652 0.701 0.641 0.566
Note. Dependent variable (scale score 2003). The reference group is a White female
second grader in a traditional public school who did not change schools during this 3-year
period and who received no special services. Values represent unstandardized
coefficients, and values in parentheses represent standard errors.
**p < = .01.  *p < = .05.

Table A2. Regression Coefficients, Achievement Model, Same School All 3 Years

 

Reading

 

Mathematics
 



 
Total Vocabulary Compre-

hension
Total Procedures Problem

Solving
Scale score 0.677** 0.578** 0.636** 0.727** 0.609** 0.660**
 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Charter -0.268 0.743 -0.680 0.738 1.182 0.361
 (0.396) (0.515) (0.456) (0.437) (0.648) (0.451)
EMO -0.322 2.891** -1.573* -0.017 0.096 0.686
 (0.701) (0.909) (0.808) (0.773) (1.148) (0.797)
Black -5.639** -7.440** -7.553** -7.453** -13.295** -7.903**
 (0.358) (0.463) (0.411) (0.395) (0.583) (0.407)
Hispanic -5.316** -7.600** -6.895** -5.291** -10.032** -5.743**
 (0.169) (0.219) (0.194) (0.186) (0.272) (0.192)
Native American -9.835** -14.607** -11.483** -7.519** -13.954** -8.643**
 (0.314) (0.408) (0.356) (0.342) (0.504) (0.352)
Asian 1.988** 2.058** 2.244** 4.972** 7.860** 5.049**
 (0.433) (0.563) (0.505) (0.485) (0.720) (0.500)
Other -1.073 -0.865 -2.054** -2.556** -4.937* -2.956**
 (0.566) (0.735) (0.565) (0.627) (0.930) (0.646)
Male -1.517** -0.218 -2.216** 0.269 -0.225 0.900**
 (0.131) (0.171) (0.152) (0.146) (0.216) (0.150)
Grade 2001 -1.069** -1.363** 1.266** -2.982** -2.096** -0.155*
 (0.059) (0.075) (0.065) (0.069) (0.103) (0.066)
SPED -6.592** -8.940** -7.796** -6.490** -9.700** -8.532**
 (0.427) (0.550) (0.488) (0.456) (0.674) (0.467)
ELL -2.379** -4.396** -3.534** -1.186** -4.040** -1.589**
 (0.236) (0.306) (0.269) (0.257) (0.379) (0.264)
Accommodations -4.290** -4.424** -5.186** -2.592** -5.923** -2.074**
 (0.347) (0.450) (0.396) (0.377) (0.558) (0.387)
(Constant) 251.173** 318.115** 268.04** 228.987** 312.277** 253.480**
 (1.059) (1.154) (1.180) (1.119) (1.250) (1.202)
Number of cases
(n)

110,576 111,691 114,558 114,236 115,057 115,214

F statistic 20,572.44 12,592.37 15,683.55 18,954.50 10,481.84 14,825.74
Adj. R-square 0.707 0.594 0.640 0.683 0.542 0.626
Note. Dependent variable (scale score 2003). The reference group is a White female
second grader in a traditional public school who did not change schools during this 3-year
period and who received no special services. Values represent unstandardized
coefficients, and values in parentheses represent standard errors.
**p < = .01.  *p < = .05.

Table A3. Student Demographic and Academic Characteristics, by Sector of

Attendance, For Those Who Stayed in the Same School All 3 Years, 2001



Attendance, For Those Who Stayed in the Same School All 3 Years, 2001

 Traditional public Charter
EMO-managed

charter

(Number of students) (113,143)a (3,320)a (1,029)a

Race/ethnicity    
White 0.55 0.65 0.64
Hispanic 0.32 0.14 0.24
Black 0.04 0.04 0.05
Native American 0.06 0.09 0.01
Asian 0.02 0.02 0.03
Other 0.01 0.04 0.02

Gender    
    Male 0.50 0.48 0.53
Academic characteristics    
    ELL 0.14 0.04 0.01
    Accommodations b 0.06 0.03 0.02
    Special education b 0.04 0.04 0.02
Grade enrolled (2001)    

2 0.27 0.28 0.27
3 0.29 0.23 0.32
4 0.21 0.20 0.21
5 0.06 0.14 0.11
6 0.17 0.15 0.09

Mean Unadjusted 2001 Scale Score
Reading overall 627.89 635.51 633.23

Vocabulary 626.97 638.01 634.99
Comprehension 628.61 634.32 632.83

Math overall 621.16 624.72 626.25
Problem solving 627.27 630.22 628.83
Procedures 615.34 620.00 627.38

a Number of students. All other figures are percentages of students in that
category.
b Accommodations and special education are not mutually exclusive. A student
can receive accommodations on the test without being classified as special
education.
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