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Summary

This study explores whether, for students with similar prior achievement, the type of high
school attended (magnet or comprehensive) is related to the likelihood of having com-
pleted an advanced course. In addition, the study examines the relationship between prior
achievement and the likelihood of completing an advanced course and whether the rela-
tionship differs between the two types of high schools. Completion was considered for four
advanced courses: honors English language arts, honors math, Advanced Placement (AP)
English language arts, and AP math. Prior achievement was measured using scores on
Nevada’s standardized assessment. The study was undertaken in partnership with Nevada’s
Clark County School District, which—Ilike a number of districts—assumes that exposure

to rigorous advanced coursework benefits all students and leads to greater college success
(U.S. Department of Education, 2004).

In Clark County School District the probability of completing at least one advanced
course is greater for graduates of magnet high schools than for graduates of comprehen-
sive high schools (Rice, Huang, Lash, & Peterson, 2012). Although this may be because
graduates of magnet schools have a higher overall achievement level than graduates of
comprehensive schools (see, for example, Ballou, Goldring, & Liu, 2006), district staff have
speculated that other factors might also contribute to the disparity, such as greater resourc-
es and support available to students in magnet schools.

The study found that graduates of magnet high schools are more likely than graduates of
comprehensive high schools to complete an honors English language arts course, after stu-
dents’ prior academic achievement is accounted for. However, graduates of magnet schools
are no more likely than graduates of comprehensive schools to complete an honors math
course. The type of high school attended contributed to the likelihood of completing an
AP English language arts or AP math course, but the likelihood also depended on stu-
dents’ prior achievement. The relationship between prior achievement and likelihood of
completing an AP English language arts or AP math course was stronger for graduates of
comprehensive high schools than for graduates of magnet schools.

The study was not designed to determine the causes of differences in the likelihood of
completing an advanced course. However, the findings raise the possibility that some
aspect of magnet schools, other than the achievement levels of students who attend them,
increases the likelihood that students will complete an advanced course.

A reasonable next step for the district would be to examine factors that could explain
these differences. One possibility is to examine whether magnet high schools in Clark
County School District use specific strategies to recruit students into advanced courses
and to support students who enroll in them.
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Why this study?

Because an academically rigorous high school experience strongly predicts success in
college, including graduation with a bachelor’s degree (Adelman, 2006; Klepfer & Hull,
2012; Long, latarola, & Conger, 2009; box 1), Nevada’s Clark County School District
wants more of its high school students to complete advanced coursework (Clark County
School District, 2014a). Only about 75 percent of its 2011 and 2012 high school graduates
completed at least one honors course in any subject, and 32 percent completed at least one
Advanced Placement (AP) course, though rates varied widely across the district’s 57 high
schools. The share of students at each of the 57 high schools in the district completing at
least one honors course ranged from 55 percent to 100 percent, and the share completing
at least one AP course ranged from 2 percent to 70 percent (Rice, 2012).

In Clark County School District, graduates of magnet schools have a higher probabili-
ty of completing at least one advanced course than graduates of comprehensive high
schools (see box 2 for definitions of key terms in this report). Among 2011 and 2012 grad-
uates, 69 percent of graduates of magnet schools completed an honors English language

Box 1. Clark County School District’s desire to increase students’ completion of
advanced courses

An academically rigorous high school experience is a strong predictor of success in college,
including graduating with a bachelor’s degree (Adelman, 2006; Klepfer & Hull, 2012; Long et al.,
2009). Research on the relationship between having a rigorous high school experience and grad-
uating from college has focused on Advanced Placement (AP) courses. Some studies have found
that students who completed AP courses, irrespective of performance, had better postsecondary
outcomes (Dougherty, Mellor, & Jian, 2005; Geiser & Santelices, 2004; Jackson, 2010), while
other studies did not find those results (Klopfenstein & Thomas, 2005, 2009).

Many districts have aimed to increase the number of students who participate in advanced
courses as part of a larger strategy to increase education equity for traditionally underserved
students and to better prepare all students for college (College Board, 2000; Lichten, 2010;
U.S. Department of Education, 2000). These efforts include placing students in advanced
courses even if they are not among the highest achieving students (U.S. Department of Educa-
tion, 2004). Some argue that this strategy will dilute course quality (Lichten, 2010) or that not
all students are prepared for the rigor of these courses (Dougherty & Mellor, 2009), particular-
ly courses with more demanding math and science content (Wainer, 2011).

Clark County School District—which is the nation’s fifth largest district and serves more
than 300,000 students in the Las Vegas, Nevada, area (U.S. Department of Education, 2013)—
has made it a priority to increase both its high school graduation rates and the college readiness
of its graduates (Clark County School District, 2014a). As part of its effort to ensure college
readiness, the district is trying to increase the proportion of high school students who complete
an honors or AP course, especially in English language arts and math, by the time they graduate.

To increase the number of AP courses offered in several schools with large proportions
of low-income or racial/ethnic minority students, Clark County School District has acquired
funding from the National Governors Association and the federal Advanced Placement Incen-
tive Program. During the past several summers, the district sent a group of high school teach-
ers to Nevada'’s Silver Star Institute, where they received professional development training for
instructing AP courses (Clark County School District, 2014a).




Box 2. Key terms

Advanced courses. In Clark County School District, Advanced Placement, honors, or Interna-
tional Baccalaureate courses. Four advanced courses were considered in this study: honors
English language arts, honors math, Advanced Placement English language arts, and Advanced
Placement math. The International Baccalaureate program was found in only one high school,
so International Baccalaureate courses were not a suitable outcome to include in the study

Advanced Placement course. A college-level course in high school. Students who perform well
on the course examination often receive college course credit.

Comprehensive high schools. High schools that do not have a specialized magnet program
and do not specialize in serving students who have special needs or who otherwise require an
alternative educational setting.

Honors course. A course in high school that is considered more academically challenging than
a typical course in a given topic and that is intended to assist students in preparation for
college entrance exams.

Magnet high schools. High schools in which all students participate in a magnet program
(also called full magnet schools). Magnet schools originated in the late 1960s as a strategy to
racially integrate school districts by offering special instruction at certain schools that would
draw students from throughout the district and create relatively diverse student bodies (U.S.
Department of Education, 2008). The federal government still views magnet schools as an
important means of diversifying schools (Elementary and Secondary Education Act, Section
5301(a)(1)-(4)(C)). In Clark County School District, magnet schools exist to “improve student
achievement, promote diversity, and create an awareness of career opportunities relative to
the fields of study in which students may be interested” (Clark County School District, 2014b,
p. 1). Both nationally (U.S. Department of Education, 2000) and in Clark County School Dis-
trict, magnet school admission policies vary, with some allowing open admissions and others
setting skills-based criteria. The skills-based admissions criteria for Clark County School Dis-
trict magnet schools vary considerably, with some schools using English language arts and
math achievement, some (such as art-focused magnet schools) using fine arts skills, and
others using some combination of other criteria.

arts course, compared with 51 percent of graduates of comprehensive high schools, and
60 percent of graduates of magnet schools completed an honors math course, compared
with 44 percent of graduates of comprehensive high schools (Rice et al., 2012).

These disparities may be partly explained by differences in students’ prior academic
achievement (for example, Ballou et al., 2006). However, Clark County School District
educators speculated that other factors might contribute as well, namely, differences in
the resources and supports available to students in the different types of high schools. For
example, students in magnet schools might have more resources to support them in their
coursework, including resources from the school, community, or family, or even personal
resources (for example, motivation or persistence). Course completion could place greater
demands on the individual student’s background knowledge and academic skills in schools
with fewer resources than in magnet schools.

If a difference in available resources between the two school types contributes to the dis-
parities in advanced course completion, the type of school (magnet or comprehensive)



attended would help predict the likelihood of a student’s completing advanced courses.
The district might then explore whether that school type has practices or policies to help
students take and complete advanced coursework that could be adopted by other schools
to support their own students in advanced coursework.

No known published research has addressed whether the relationship between students’
prior achievement and students’ likelihood of completing an advanced course differs by
type of high school. Wainer (2011) discussed how policymakers can make better informed
decisions about who will likely benefit the most from AP courses by exploring the relation-
ship of students’ prior achievement to the likelihood of passing AP exams. However, that
study did not examine whether the relationship differed by school type.

What the study examined

This study examined the relationship between the type of high school attended and
advanced course completion using data from the two most recent cohorts of Clark County
School District high school graduates for which advanced course completion information
was available (2011 and 2012). The study does not attempt to discover the causes of any
relationships.

The study addresses two research questions:!

e [s there a relationship between the type of high school (magnet or comprehensive)
attended and the likelihood of having completed an advanced course, after stu-
dents’ prior achievement is accounted for??

® Does the strength of the relationship between the type of high school (magnet
or comprehensive) attended and the likelihood of having completed an advanced
course differ by students’ prior achievement?

To answer the research questions, the study team conducted a series of logistic regressions
estimating the relationship between the type of high school attended and the probabil-
ity of completing an advanced course during high school, after students’ prior academ-
ic achievement was accounted for. Differences in the relationship between magnet and
comprehensive high schools were also calculated. The analyses used student records for
26,529 Clark County School District students graduating from 43 high schools (7 magnet
and 36 comprehensive) in 2011 and 2012 (see box 3 for more on sample selection). For
each student, the data included the entire course-taking record for each semester that
the student was enrolled in a Clark County School District high school, from grade 9
through grade 12, which enabled the study team to examine which students completed
(passed with a grade of D or better) at least one course in honors English language arts,
honors math, AP English language arts, or AP math. The data also indicated the high
school from which each student graduated, so the type of high school attended could be
identified. Student achievement prior to entering high school was measured using each
student’s grade 8 reading and math scores from Nevada’s statewide student assessments,
the Criterion-Referenced Test (CRT). Technical details of the analyses are in appendix A.

Two supplemental analyses were also conducted: one examined the likelihood of complet-
ing either an honors or AP English language arts course, and the other examined the like-
lihood of completing either an honors or AP math course. The findings for the combined
outcomes replicated the findings for honors courses alone and are discussed in appendix B.

If a difference in
available resources
between magnet
and comprehensive
schools contributes
to the disparities
in advanced course
completion, the
type of school
attended would
help predict

the likelihood

of a student’s
completing
advanced courses



Box 3. The study sample

Clark County School District had 57 high schools with a total of 33,412 graduates in 2011 and
2012, the two most recent cohorts for whom data were available. The analyses included only
students who graduated with standard, advanced, honors, or adjusted diplomas and excluded
graduates with adult diplomas or certificates of attendance.l This standard eliminated 2,218
graduates from the pool. In addition, 675 graduates were not included because they graduated
from one of the district’'s seven alternative schools or one of its two schools that served only
students in special education. Graduates from these nine schools were excluded because their
schools typically do not offer advanced courses. In addition, 3,990 graduates from the five com-
prehensive high schools that host separate magnet programs were excluded because the study
team was unable to identify whether the students had attended the magnet or comprehensive
program. Because the district was interested in the college preparedness of graduates, the study
did not include students who left high school without a diploma, graduates who had repeated any
grade, or students who did not graduate on time. The final study sample included data on 26,529
students who graduated in 2011 or 2012 from 43 high schools (36 comprehensive schools and
7 magnet schools), which constituted 85 percent of the students from the graduating classes.

Note

1. Adult diplomas are awarded to individuals who are older than the compulsory age for attending high school,
who previously withdrew from high school, and who were ineligible to graduate on time with their cohort. They
later receive a diploma from a separate adult education program. Certificates of attendance are awarded to
students in special education who fulfill all their individualized education program requirements but not all the
high school graduation requirements.

What the study found

Graduates of magnet schools are more likely than graduates of comprehensive schools to com-
plete an honors English language arts course, after prior academic achievement is accounted
for. However, graduates of magnet schools are no more likely than graduates of comprehensive
high schools to complete an honors math course. In addition, graduates of magnet and com-
prehensive schools differ in their likelihood of completing an AP English language arts course
or an AP math course based on their prior achievement. Specifically, the relationship between
prior achievement and completing an AP English language arts or AP math course was stron-
ger for graduates of comprehensive schools than for graduates of magnet high schools.

Among students with similar prior achievement, graduates of magnet high schools are more likely
than graduates of comprehensive high schools to complete an honors English language arts course;
the strength of the relationship between school type and likelihood of completing an honors English
language arts course did not differ by students’ prior reading achievement

After students’ prior achievement is accounted for, graduates of magnet schools have a
statistically significantly higher likelihood of completing an honors English language arts
course than graduates of comprehensive schools (figure 1). This indicates that school type
helps predict the likelihood of completing an honors English language arts course. In
other words, students in magnet schools with a certain prior achievement score are more
likely to complete an honors English language arts course than students in comprehen-
sive schools with the same prior achievement score. For example, the estimated probabil-
ity of completing an honors English language arts course is .52 for graduates of magnet
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Figure 1. After students’ prior achievement on the grade 8 Criterion-Referenced
Test in reading is accounted for, graduates of magnet high schools have a
statistically significant higher likelihood of completing an honors English language
arts course than graduates of comprehensive high schools, 2011 and 2012

Probability of completing at least one honors English language arts course
== Magnhet school == Comprehensive school ‘- Meets standard — Exceeds standard
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Scale score on the grade 8 Criterion-Referenced Test in reading

Note: The blue curve shows the relationship between scale scores on the grade 8 Criterion-Referenced

Test (CRT) in reading and the probability of completing at least one honors English language arts course for
graduates of magnet high schools. The black curve shows the same relationship for graduates of comprehen-
sive high schools. “Meets standard” indicates the lowest scale score (300) on the CRT in reading whereby
students meet the proficiency standard. “Exceeds standard” indicates the lowest scale score (373) on the
CRT in reading whereby students exceed the proficiency standard. Although scale scores on the grade 8 CRT
in reading were centered for purposes of the logistic regression analysis, they were not centered in this figure
so the findings could be more easily interpreted. The figure is based on table B1 in appendix B, which did not
include the interaction term in the statistical model.

Source: Authors’ analysis of data from Clark County School District.

schools with a scale score of 300 (the threshold for “meets standards”) on the grade 8
CRT in reading, compared with .40 for graduates of comprehensive schools with the same
score. The fact that the two curves do not cross indicates that the relationship between
school type and the likelihood of completing an honors English language arts course
does not differ with students’ prior achievement (see appendix B for detailed results of the
analyses).

Among students with similar prior achievement, graduates of magnet high schools are no more
likely than graduates of comprehensive high schools to complete an honors math course; the
strength of the relationship between school type and likelihood of completing an honors math
course did not vary based on students’ prior achievement

There is no statistical difference in the likelihood of completing an honors math course
for graduates of magnet and comprehensive high schools. The curve depicting the rela-
tionship between prior achievement and likelihood of completing an honors math course
for graduates of magnet schools is above the curve for graduates of comprehensive schools
(figure 2). This finding is similar to that for honors English language arts, except that the
difference between the curves is not statistically significant for honors math. This means
that school type does not help predict the likelihood of completing an honors math course



Figure 2. After students’ prior achievement on the grade 8 Criterion-Referenced
Test in math is accounted for, graduates of magnet schools do not have a
statistically significantly higher likelihood of completing an honors math course
than graduates of comprehensive schools, 2011 and 2012

Probability of completing at least one honors math course
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Scale score on the grade 8 Criterion-Referenced Test in math

Note: The blue curve shows the relationship between scale scores on the grade 8 Criterion-Referenced Test
(CRT) in math and the probability of completing at least one honors math course for graduates of magnet high
schools. The black curve shows the same relationship for graduates of comprehensive high schools. “Meets
standard” indicates the lowest scale score (300) on the CRT in math whereby students meet the proficiency
standard. “Exceeds standard” indicates the lowest scale score (419) on the CRT in math whereby students ex-
ceed the proficiency standard. Although scale scores on the grade 8 CRT in math were centered for purposes
of the logistic regression analysis, they were not centered in this figure so the findings could be more easily
interpreted. The figure is based on table B2 in appendix B, which did not include the interaction term in the
statistical model.

Source: Authors’ analysis of data from Clark County School District.

beyond what students’ achievement levels already contribute to the prediction. In addition,
the fact that the two curves do not cross indicates that the relationship between school
type and the likelihood of completing an honors math course does not differ depending on
students’ prior achievement.

School type contributes to the likelihood of completing an Advanced Placement English language
arts course, but the degree of its contribution depends on students’ prior achievement

School type contributes significantly to the likelihood of completing an AP English lan-
guage arts course, but completing the course also depends on students’ prior achievement,
as can be seen from the fact that the two curves intersect in figure 3. The interaction of
school type and prior achievement can be seen in the fact that the black curve for com-
prehensive schools rises more steeply than the blue curve for magnet schools, such that
the two curves cross at a scale score of approximately 450.> This finding indicates that,
beyond the contribution of student achievement, school type also contributes to the like-
lihood of completing an AP English language arts course, with its contribution varying
depending on students’ prior achievement.



Figure 3. School type contributes significantly to the likelihood of completing an
Advanced Placement English language arts course, but completing the course also
depends on students’ prior achievement on the grade 8 Criterion-Referenced Test
in reading, 2011 and 2012

Probability of completing at least one Advanced Placement English language arts course
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Note: The blue curve shows the relationship between scale scores on the grade 8 Criterion-Referenced Test
(CRT) in reading and the probability of completing at least one Advanced Placement English language arts
course for graduates of magnet high schools. The black curve shows the same relationship for graduates of
comprehensive high schools. “Meets standard” indicates the lowest scale score (300) on the CRT in reading
whereby students meet the proficiency standard. “Exceeds standard” indicates the lowest scale score (373)
on the CRT in reading whereby students exceed the proficiency standard. Although scale scores on the grade
8 CRT in reading were centered for purposes of the logistic regression analysis, they were not centered in this
figure so the findings could be more easily interpreted. The figure is based on table B3 in appendix B, which
included the interaction term in the statistical model.

Source: Authors’ analysis of data from Clark County School District.

School type contributes to the likelihood of completing an Advanced Placement math course, but
the degree of its contribution depends on students’ prior achievement

School type contributes significantly to the likelihood of completing an AP math course,
but completing the course also depends on students’ prior achievement, as can be seen in
the fact that the two curves intersect in figure 4. This is shown by the fact that the curve
for graduates of comprehensive schools rises more steeply than the curve for graduates
of magnet schools, such that the two curves cross at a grade 8 CRT math scale score of
approximately 420, which is one point above the cutoff for exceeding standards. Graduates
of comprehensive schools who score above 420 are more likely than graduates of magnet
schools with the same score to complete an AP math course. This finding indicates that,
beyond the contribution of student achievement, school type also contributes to the like-
lihood of completing an AP math course, with its contribution varying depending on stu-
dents’ prior achievement.

Findings were not influenced by student demographic characteristics

The study team conducted a supplemental analysis to explore whether student demo-
graphic characteristics helped account for the differences in the relationship between prior



Figure 4. School type contributes significantly to the likelihood of completing an
Advanced Placement math course, but completing the course also depends on
students’ prior achievement on the grade 8 Criterion-Referenced Test in math,
2011 and 2012

Probability of completing at least one Advanced Placement math course
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Note: The blue curve shows the relationship between scale scores on the grade 8 Criterion-Referenced Test
(CRT) in math and the probability of completing at least one Advanced Placement math course for graduates
of magnet high schools. The black curve shows the same relationship for graduates of comprehensive high
schools. “Meets standard” indicates the lowest scale score (300) on the CRT in math whereby students

meet the proficiency standard. “Exceeds standard” indicates the lowest scale score (419) on the CRT in math
whereby students exceed the proficiency standard. Although scale scores on the grade 8 CRT in math were
centered for purposes of the logistic regression analysis, they were not centered in this figure so the findings
could be more easily interpreted. The figure is based on table B4 in appendix B, which included the interaction
term in the statistical model.

Source: Authors’ analysis of data from Clark County School District.

achievement and completion of advanced courses for graduates of different school types.
Neither the direction nor the statistical significance of the findings changed for any of the
analyses when the following factors were added to the model: racefethnicity, whether a
student had ever been classified as an English learner student, whether a student had ever
been eligible for a federal school lunch program, whether a student was in special educa-
tion, and prior achievement in English language arts (when examining math outcomes) or
in math (when examining English language arts outcomes). Details of this supplementary
analysis are presented in appendix D.

Implications of the study findings

This study was performed because Clark County School District educators speculated
that factors other than prior student achievement might contribute to the differences in
advanced course completion between graduates of magnet and comprehensive schools.
The findings may also be of interest to other districts that aim to have all students, regard-
less of prior academic success, complete advanced courses.

This study was not meant to identify the factors that underlie the findings. However, there
are several possible explanations for the findings that could be explored in future research

8



by the district. One could investigate whether characteristics unique to magnet schools
contribute to the likelihood of completing an honors English language arts course but not
an honors math course. It is also possible that something about magnet schools decreases
the contribution of their students’ prior achievement to the likelihood of completing an
AP course. For example, compared with comprehensive schools, magnet schools might
have policies or practices that better support students enrolled in honors and AP courses.
If these associations exist due to certain characteristics of magnet schools, they are rele-
vant to Clark County School District because the district is interested in ensuring that
students with similar achievement levels complete advanced coursework irrespective of the
type of high school they attend.

It is also possible that the findings can be explained by unobserved, pre-existing differ-
ences between students who attend the two types of schools. For example, students who
attend magnet versus comprehensive high schools might differ in terms of motivation,
persistence, or academic self-efficacy. Alternatively, families of students in magnet schools
could be providing more academic resources and supports.

Clark County School District might follow up on these findings by exploring whether
magnet school practices or policies help students take and complete advanced coursework.
A follow-up study could collect data on the availability of advanced courses at magnet
and comprehensive high schools. In addition, a follow-up study could investigate possi-
ble explanations for the differences in the likelihood of advanced course completion. The
findings for such a study might also be of interest to other districts seeking to increase their
students’ exposure to advanced courses.

Another follow-up study could examine how middle school course-taking patterns are
associated with advanced course-taking in high school. Such a study could examine the
extent to which students’ opportunities to enroll in advanced high school courses are
determined by their course choices in middle school. If this were the case, Clark County
School District might explore or expand policies or practices that that make students’ like-
lihood of completing advanced courses less dependent on type of school attended.

Limitations of the study

The findings from this study may not be representative of all Clark County School District
graduates for two reasons. First, students who entered the district after grade 8 were not
included because their grade 8 CRT data were unavailable. Second, the study examined
data from only two cohorts of graduates, so the results cannot be generalized beyond them.
The study may have also under- or overestimated the strength of the relationship between
prior achievement and the probability of completing advanced courses in the two types of
high school. This is because students were grouped by the type of high school from which
they graduated (that is, magnet or comprehensive), but a student may have attended a
different type of high school at some time before graduation or may have switched schools
repeatedly.

In addition, the analyses excluded graduates of five comprehensive high schools that house
separate magnet programs within their schools because, in these cases, it was impossi-
ble to identify whether individual students attended the magnet or comprehensive pro-
grams. Also, the findings on the relationship between prior achievement and completion
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of advanced courses examined only whether students had ever completed an advanced
course, because this was the outcome of interest to the district. However, it is possible that
the relationship between prior achievement and advanced course completion would be
different if the number of advanced courses completed by graduation had been examined.

Finally, because the study design was such that only relationships could be examined, no
causal attributions can be made based on these findings. In other words, the study find-
ings cannot be used to determine whether the relationships between school type and the
likelihood of completing an advanced course are due to practices and policies of the high
schools themselves as opposed to other factors, including characteristics of the students
that existed before entry into high school.
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Appendix A. Analytic methods

To answer the research questions, the study team examined the relationship between high
school type (magnet versus comprehensive) and the predicted likelihood of completing an
advanced course, after students’ prior achievement was accounted for. The study team also
examined the interaction between school type and students’ prior achievement on the like-
lihood of completing an advanced course. Five logistic regression analyses were performed.
The first examined students’ likelihood of completing at least one honors English language
arts course. The second examined their likelihood of completing at least one honors math
course. The third examined their likelihood of completing at least one Advanced Place-
ment (AP) English language arts course. The fourth examined the likelihood of complet-
ing one AP math course. And the fifth examined the likelihood of completing at least one
honors or AP course in either subject. To maximize statistical power, the analyses used
pooled samples of students from both cohorts. However, separate analyses were conducted
for each cohort to determine whether something specific to one cohort drove results.

The logistic regression used a random intercept model with a cross-level interaction term:
school type by student grade 8 Criterion-Referenced Test (CRT) scale score. A multilevel
model was used to account for the nested structure of the data; that is, students nested
within schools. For each logistic regression, the study team first examined the full model,
which included the interaction term.

Because CRT scale scores range from 100 to 500 and do not include zero, they were cen-
tered on the grand mean (that is, subtracting the grand mean from each of the raw CRT
scale scores) prior to running the logistic regression analyses. This did not affect the coef-
ficient and standard error for either CRT scale score or the interaction between school
type and CRT scale score. But it did change the coefficient and standard error for both
school type and the intercept. Without centering, the coefficient for school type represents
the difference in the likelihood of completing an advanced course between graduates of
magnet and comprehensive high schools when their CRT scale scores are zero, which is
not possible. When the CRT scale scores are centered, the coefficient and standard error
for school type represent the average difference between a student in a magnet high school
and a student in a comprehensive high school, each with average CRT scale scores. Simi-
larly, without centering, the intercept is the log-odds ratio of a student in a comprehensive
school with a CRT scale score of zero. When CRT scale scores are centered, the intercept
is the log-odds ratio of a graduate of a comprehensive school with an average scale score on

the CRT in math (Enders & Tofighi, 2007).

For the AP math outcome, the analytic model used was:
logit(r,) = a + vz, + y, + Bx; + 6z, (A1)

where subscript i denotes student and subscript j denotes school, and T, represents the
odds of a student completing at least one AP math course as a function of grade 8 math
performance x of student i in school j, school type z, and the interaction of grade 8 math
performance with school type zx. In the model, « is the grand mean for comprehensive
schools (that is, when school type is zero), y is the parameter for school type, p is the
school random effect, B is the average slope relating a unit change in the grade 8 CRT in
math to the odds of completing at least one AP math course, and 6 is the parameter of the
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interaction term. To address the first research question on the main effect of school type,
v is the parameter of interest. Its statistical significance indicates a main effect for school
type. Also, 6 is the parameter of interest for addressing the second research question regard-
ing the interaction. Its statistical significance indicates an interaction between school type
and achievement level; that is, whether the relationship between prior achievement and
completing an advanced course differs for graduates of magnet schools and comprehensive
schools. The log-odds ratios derived from the model were used to calculate the likelihoods
depicted in the figures in the main report.

The same analytic model was used to examine the honors math outcomes, except T, Tep-
resented the odds of a student completing at least one honors math course. This analytic
model was also used to examine AP and honors English language arts outcomes with
representing the probability of a student completing at least one AP English language arts
or honors English language arts course, and x of student i in school j representing grade 8
English language arts performance.

For each logistic regression, if the interaction term was statistically significant, a second
logistic regression was conducted examining only the relationship between school type
and the odds of completing an advanced course. In this study the interaction term was
statistically significant for the logistic regression examining the likelihood of completing
an AP course in English language arts (see figure 3 in the main report) and for the logistic
regression examining the likelihood of completing an AP course in math (see figure 4 in
the main report). If the interaction term was not statistically significant, analytic model
(A1) was used, but the interaction term was excluded. The interaction terms were not
statistically significant for the logistic regressions examining the likelihood of completing
an honors course in English language arts (see figure 1 in the main report) or the logistic
regression examining the likelihood of completing an honors course in math (see figure 2
in the main report). For these two outcomes, the reported coefficients are for the relation-
ship between school type and the odds of completing an advanced course from the model
that excluded the interaction term.
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Appendix B. Logistic regression solutions for fixed effects

This appendix includes the results from the logistic regressions used to address the study’s
research questions. Specifically, the research question regarding differences in completion
rates for advanced courses for graduates of Clark County School District magnet and com-
prehensive schools was addressed by examining the coefficient estimates on school type in
the model without the interaction term (tables Bl and B2). The research question regard-
ing differences in completion rates for advanced courses for graduates of Clark County
School District magnet and comprehensive high schools and its variation by students’
prior achievement was addressed by the coefficient estimates of the model that included
the interaction term (tables B3 and B4).

Results of the logistic regression that examined the likelihood of completing at least
one honors English language arts course, at least one honors math course, at least one
Advanced Placement (AP) English language arts course, or at least one AP math course
are shown in tables B1-B4. These tables include the results for an additional logistic regres-
sion that examined the likelihood of completing either at least one advanced English lan-
guage arts course (honors or AP) or at least one advanced math course (honors or AP).
The direction of beta, or whether beta met the threshold for statistical significance, did
not change when the data for each cohort of graduates were examined separately using the
same three outcomes and predictor variables.

Table B1. Logistic regression predicting the likelihood (log-odds ratio) of completing at least one
advanced English language arts course as a function of achievement on the grade 8 Criterion-

Referenced Test in reading and type of school

Honors or Advanced

Honors English Advanced Placement Placement English
language arts English language arts language arts
Degrees of Standard Standard Standard
Predictor variable freedom Beta error Beta error Beta error
Constant 41 0.154 0.090 -2.64* 0.195 0.187 0.093
Graduate’s grand mean-centered
score on the grade 8 Criterion-
Referenced Test in reading 22,753 0.027* 0.000 0.027* 0.000 0.028* 0.000
Whether student graduated
from a magnet high school 41 0.481* 0.223 0.444 0.468 0.482* 0.229

* is significant at p < .05.

Note: Data cover 22,797 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-

mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.
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Table B2. Logistic regression predicting the likelihood (log-odds ratio) of completing at least one
advanced math course as a function of achievement on the grade 8 Criterion-Referenced Test in math
and school type

Advanced Honors or Advanced
Honors math Placement math Placement math

Degrees of Standard Standard Standard
Predictor variable freedom Beta error Beta error Beta error

Constant 41 -0.257* 0.104 -3.66* 0.180 -0.239% 0.103

Graduate’s grand mean—centered
score on the grade 8 Criterion-

Referenced Test in math 22,749 0.025* 0.000 0.026* 0.000 0.025% 0.000
Whether student graduated
from a magnet high school 41 0.290 0.255 0.063 0.425 0.316 0.254

* is significant at p < .05.

Note: Data cover 22,802 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-
mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.

Table B3. Logistic regression predicting the likelihood (log-odds ratio) of completing at least one
advanced English language arts course as a function of achievement on the grade 8 Criterion-
Referenced Test in reading, school type, and the interaction of grade 8 reading achievement and
school type

Honors or Advanced

Honors English Advanced Placement Placement English
language arts English language arts language arts

Degrees of Standard Standard Standard
Predictor variable freedom Beta error Beta error Beta error

Constant 41 0.155 0.092 -2.68* 0.200 0.187 0.093

Graduate’s grand mean-centered
scale score on the grade 8

Criterion-Referenced Test in reading 22,744 0.028* 0.000 0.028* 0.001 0.028* 0.000
Whether student graduated from a
magnet high school 41 0.493* 0.223 0.643 0.490 0.229* 0.235

Graduate’s grand mean-centered

scale score on the grade 8

Criterion-Referenced Test in reading

X whether student graduated

from a magnet high school 22,744 -0.002 0.001 —-0.005* 0.001 -0.001 0.001

* is significant at p < .05.

Note: Data cover 22,797 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-
mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.
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Table B4. Logistic regression predicting the likelihood (log-odds ratio) of completing at least one
advanced math course as a function of achievement on the grade 8 Criterion-Referenced Test in math,
school type, and the interaction of grade 8 math achievement and school type

Advanced Honors or Advanced
Honors math Placement math Placement math

Degrees of Standard Standard Standard
Predictor variable freedom Beta error Beta error Beta error

Constant 41 —-0.259* 0.104 -3.80* 0.188 —-0.241* 0.103

Graduate’s grand mean—centered
scale score on the grade 8

Criterion-Referenced Test in math 22,749 0.025* 0.000 0.028* 0.001 0.025% 0.000
Whether student graduated from a
magnet high school 41 0.315 0.256 0.790 0.450 0.342 0.255

Graduate’s grand mean—centered

scale score on the grade 8

Criterion-Referenced Test math

X whether student graduated

from a magnet high school 22,749 -0.001 0.001 -0.009* 0.001 -0.002 0.001

* is significant at p < .05.

Note: Data cover 22,802 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-
mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.
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Appendix C. Distribution of graduates from
magnet and comprehensive high schools

The study team examined the distribution of prior achievement scores on the grade 8
Criterion-Referenced Test (CRT) in reading (figure C1) and in math (figure C2) for all
2011 and 2012 graduates of magnet and comprehensive schools. The study team found that
students had scale scores across the full range of possible scores in both subject areas. The
mean scale score on the CRT in reading was 340.88 for graduates of magnet schools and
317.15 for graduates of comprehensive schools. The mean scale score on the CRT in math
score was 355.76 for graduates of magnet schools and 322.73 for graduates of comprehensive
schools.

Figure C1. Distribution of graduates from magnet and comprehensive high schools
by scale score on the grade 8 Criterion-Referenced Test in reading, 2011 and 2012

Percent of graduates
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Source: Authors’ analysis of data from Clark County School District.
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Figure C2. Distribution of graduates from magnet and comprehensive high schools
by scale score on the grade 8 Criterion-Referenced Test in math, 2011 and 2012
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Appendix D. Supplemental analyses: Analytic methods
and logistic regression solutions for fixed effects

In addition to the main analyses that addressed the research questions, the study team
also conducted a series of cross-tabulations and logistic regressions to determine whether
observed student characteristics could explain the difference in the relationship between
students’ prior achievement and completing an advanced course for graduates of magnet
and comprehensive schools.

First, the differences in student characteristics between the two types of schools were
examined. Significant differences were found in each observable student characteristic:
racefethnicity, English learner status, and special education status (table D1). Specifically,
compared with comprehensive schools, magnet schools had a lower percentage of White
and Black students and a higher percentage of Hispanic and Asian students, a smaller
percentage of English learner students, and a smaller percentage of students in special edu-
cation. Finally, graduates of magnet schools had higher grade 8 Criterion-Referenced Test
(CRT) reading and math scores than graduates of comprehensive schools.

The logistic regressions used to determine whether observed student characteristics could
explain the difference in the relationship between students’ prior achievement and com-
pleting an advanced course for magnet and comprehensive schools mirrored those dis-
cussed in appendix B. However, in this case the outcome in the analytic model was also

Table D1. Differences in student demographic characteristics and prior
achievement by type of high school, 2011 and 2012

Comprehensive Magnet high

Student characteristic high schools schools

Race/ethnicity (percent) <.0001
White 42.85 33.04

Black 11.86 8.00

Asian 8.06 11.40

Hispanic 28.96 38.56

Native American 0.56 0.71

Pacific Islander 1.72 1.79

Multiracial/other race 5.99 6.61

English learner status (percent)
Ever classified as English learner

student in high school 5.64 3.67 <.0001
Special education status (percent)
Ever in special education in high school 9.21 3.43 <.0001

Prior achievement

Average grand mean—centered score on the

grade 8 Criterion-Referenced Test in reading? 317.2 340.9 <.0001
Average grand mean—centered score on the

grade 8 Criterion-Referenced Test in math? 322.7 355.8 <.0001
Number of observations 22,852 3,677

a. Approximately 14 percent of students in the analytic sample were excluded because of missing values:
22,797 students had nonmissing values for reading, and 22,802 had nonmissing values for math.

Source: Authors’ analysis of data from Clark County School District.
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conditioned on a series of studentlevel dummy variables: race/ethnicity (with separate
parameters for Black, Asian, Hispanic, Native American, Pacific Islander, and multiracial/
other race using White as the reference group), English learner student status (ever cate-
gorized as an English learner student during high school = 1), and special education status
(ever categorized as a special education student during high school = 1).

As with the main analysis, the logistic regression used a random intercept model with a
cross-level interaction term (that is, school type by student scale score on the grade 8 CRT
in math). A multilevel model was used to account for the nested structure of the data; that
is, students nested within schools. The analytic model used was:

logit(,) = a + vz, + u, + B,x; + [B,BLK; + B,AS, + B,HIS, +
BNAT, + BPL, + B;MULT, + B,ELL, + BIEP ] + 6z, (D1)

In addition to replicating the main analyses using observed student characteristics as
covariates, the likelihood of completing at least one advanced English language arts course
(honors or AP) was also examined. Separate analyses were also conducted for each cohort
to determine whether something specific to one cohort drove results.

Results of the logistic regression that examined the likelihood of completing at least one
honors English language arts course, one AP English language arts course, or one advanced
English language arts course are shown in table D2. The only statistically significant inter-
action was for the likelihood of completing at least one AP English language arts course.
Whether beta met the threshold for statistical significance did not change when the data
for each cohort of graduates were examined separately using the same three outcomes and
predictor variables.

Results of the logistic regression that examined the likelihood of completing at least one
honors math course, one AP math course, or one advanced math course are shown in
table D3. The table includes the results for an additional logistic regression that exam-
ined the likelihood of completing at least one advanced math course (honors or AP). The
only statistically significant interaction was for the likelihood of completing at least one
AP math course. The direction of beta, or whether beta met the threshold for statistical
significance, did not change when the data for each cohort of graduates were examined
separately using the same three outcomes and predictor variables.
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Table D2. Logistic regression (log-odds ratios) predicting the likelihood of completing at least one
advanced English language arts course, with covariates, 2011 and 2012

Honors or Advanced

Honors English Advanced Placement Placement English
language arts English language arts language arts
Degrees of Standard Standard Standard

Predictor variable freedom Beta error Beta error Beta error
Constant 41 0.271* 0.094 -2.75% 0.199 0.318%* 0.096
Black 22,738 0.060 0.061 -0.074 0.090 0.057 0.061
Asian 22,738 0.406* 0.069 0.528* 0.071 0.399* 0.070
Hispanic 22,738 -0.366* 0.043 -0.203* 0.057 -0.389* 0.043
Native American 22,738 -0.296 0.221 -0.102 0.292 -0.228 0.221
Pacific Islander 22,738 0.255 0.132 0.587* 0.149 0.247 0.132
Multiracial/other race 22,738 -0.069 0.073 0.138 0.088 -0.079 0.073
Ever classified as English
learner student in high school 22,738 0.121 0.099 -0.03 0.180 0.133 0.098
Ever in special education
in high school 22,738 -1.648%* 0.126 -1.31* 0.309 -1.674* 0.127

Grand mean-centered score on the
grade 8 Criterion-Referenced Test

in reading 22,738 0.018* 0.001 0.019* 0.001 0.018%* 0.001
Graduated from a magnet high
school 41 0.475* 0.226 0.414 0.475 0.488* 0.231

Grand mean-centered score on

the grade 8 Criterion-Referenced

Test in reading X graduated

from a magnet high school 22,738 -0.002 0.001 —-0.004* 0.001 -0.001 0.001
Grand mean—centered score

on the grade 8 Criterion-
Referenced Test in math 22,738 0.009* 0.000 0.009* .000 0.009* 0.000

* is significant at p < .05.

Note: Data cover 22,792 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-
mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.
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Table D3. Logistic regression (log-odds ratios) predicting the likelihood of completing at least one
advanced math course, with covariates, 2011 and 2012

Advanced Honors or Advanced
Honors math Placement math Placement math
Degrees of Standard Standard Standard

Predictor variable freedom Beta error Beta error Beta error
Constant 41 —-0.319* 0.116 -3.861* 0.188 -0.298* 0.116
Black 22,738 -0.002 0.065 -0.173 0.124 0.008 0.065
Asian 22,738 0.592* 0.071 0.803* 0.079 0.612* 0.071
Hispanic 22,738 -0.128* 0.045 -0.156* 0.071 -0.121* 0.045
Native American 22,738 0.060 0.227 -0.024 0.356 0.138 0.227
Pacific Islander 22,738 0.562* 0.136 0.544* 0.174 0.577* 0.137
Multiracial/other race 22,738 0.064 0.075 0.073 0.105 0.070 0.075
Ever classified as English
learner student in high school 22,738 0.357* 0.106 0.511* 0.201 0.348* 0.106
Ever in special education
in high school 22,738 -1.048* 0.134 -0.715* 0.350 -1.06* 0.134

Grand mean—centered score on the
grade 8 Criterion-Referenced Test

in math 22,738 0.020* 0.000 0.024* 0.001 0.020* 0.000
Graduated from a magnet high
school 41 0.206 0.279 0.441 0.450 0.220 0.278

Grand mean—centered score on

the grade 8 Criterion-Referenced

Test in math X graduated

from a magnet school 22,738 -0.001 0.001 -0.009% 0.001 -0.001 0.001
Grand mean-centered score

on the grade 8 Criterion-
Referenced Test in reading 22,738 0.009* 0.001 0.008* 0.001 0.009* 0.001

* is significant at p < .05.

Note: Data cover 22,792 students in 43 schools from the 2011 and 2012 graduation cohorts who met all graduation requirements,
completed grade 12 on time, and graduated from either a full magnet or a comprehensive high school. Odds ratio is the odds a student
will complete an advanced course under a given condition (such as graduating from a magnet high school) compared with the odds of
completing an advanced course not under that condition (such as graduating from a comprehensive high school). Odds ratios are esti-
mated using the exponent of estimated regression coefficient (that is, beta).

Source: Authors’ analysis of data from Clark County School District.
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Notes

The study intended to address a third research question: “Does the availability of
advanced courses differ between magnet and comprehensive high schools?” However,
Clark County School District was unable to provide the data needed to address this
question.

Because the district was interested in whether a student had ever completed an
advanced course, the outcome variable of interest for this study was whether the
student completed at least one advanced course as opposed to the number of advanced
courses completed.

See appendix C for more information about the distribution of graduates from magnet
and comprehensive schools based on their grade 8 CRT scale scores. The mean grade
8 CRT scale scores differ by school type, but there is a great deal of overlap in the
distributions.
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