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Background/Context: There is broad agreement about the benefits of taking AP and/or IB
courses in high school. Nonetheless, student access to such courses remains uneven and in-
equitable, due largely to the practice of tracking students by perceived “ability.” These track-
ing practices are often defended based on the contention that detracking and mixed-ability
classes are impractical or unworkable. This study’s conclusions inform the policy debate on
the efficacy of detracking as an instructional strategy and add to the emerging literature
concerning the potential of providing a school’s most challenging, highest quality curriculum
to all students.

Research Questions: We study a reform that combines two basic elements: detracking in Grades
6 through 10 plus open IB enrollment in Grades 11 and 12. We answer four questions: (a)
Did greater numbers (and proportions) of students enroll in IB courses as the district progres-
swely detracked its math and ELA courses? (b) As detracking took place over time, did IB
courses become accessible to a broader range of students with respect to prior achievement? (c)
How did students who enrolled in IB courses after detracking perform on their end-of-course
IB assessments, conditional on prior achievement? Here we particularly focus on whether
high-performing students appeared to perform worse on the IB assessments as the IB classes
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were composed of higher numbers of students with lower prior achievement. (d) Conditional
on taking a math IB course, did students become less likely to take the more challenging Math
SL IB course (relative to the less challenging Math Studies IB course)?

Intervention/Program/Practice: Policy to detrack access to high school IB courses.

Research Design: We use an interrupted time series approach to examine whether the onset of
detracking coincided with (a) increased IB participation or (b) decreased IB scores. We also
document whether low-, middle-, or high-prior skill groups of students perform less well during
detracking. Finally, we explore whether racial achievement gaps on statewide assessments were
exacerbated by detracking.

Recommendations: The results associated with this detracking reform challenged two wide-
spread beliefs. First, the school’s highest achievers continued to succeed in the more heteroge-
neous IB classes. Second, the average IB scores for the school’s lower achievers were the same
or higher afler detracking began, even though many more such students enrolled in those
courses. In short, this case study documents the potential for not rationing the enriched,
world-class curriculum of the International Baccalaureate.

Recognizing the farreaching advantages of studying in challenging high
school classes, increasing numbers of students seek out the most rigorous
college-preparatory courses available to them, most notably International
Baccalaureate (IB) and Advanced Placement (AP) courses (Clemmitt,
2006; Sadler, Sonnert, Tai, & Klopfenstein, 2010). This corresponds with
the demands of policymakers for greater academic outcomes and for
schools to expect their students to take more demanding courses (Obama,
2012). Yet, despite broad agreement about the benefits of taking such
courses in high school (e.g., Kyburg, Hertberg-Davis, & Callahan, 2007),
student access remains uneven and inequitable (Mathews, 1998; Oakes
et al., 2000; Schmidt, Burroughs, Zoido, & Houang, 2015; Sol6rzano &
Ornealas, 2004; Tyson, 2013).

Most schools that offer AP or IB! courses offer them only on a limited
basis due to factors such as a perceived lack of student interest, low enroll-
ment, inadequate funding, or insufficiently trained teachers (Clemmitt,
2006; Santoli, 2002). Students are also often denied access to these classes
through school selection policies and practices. These selection policies
limiting course access are generally based on a combination of the fol-
lowing three beliefs: (a) that curriculum should be stratified to meet the
needs of students of differing achievement; (b) that schools have both the
right and the obligation to decide student placement; and (c) that the
placement of lower achieving students in high-track classes, such as IB and
AP classes, will result in their own frustration and will, in addition, harm
the learning of their higher achieving classmates (Klopfenstein, 2003).

Educators and others who advocate for maintaining selective access
to IB and AP classes point to a subset of studies finding that detracked,
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heterogeneous classes are associated with decreases in the learning of
higher achievers (Brewer, Rees, & Argys, 1995; Kulik, 1992). Pursuant to
this line of reasoning, they believe that if schools were to open the re-
strictive gates and allow all students access to advanced curricula, the re-
sults would be watered-down content and a decline in the achievement of
the highest achieving students (see Attewell, 2001; Oakes, Wells, Jones, &
Datnow, 1997). However, there are other studies that report no such de-
cline in the learning of high achievers in heterogeneously grouped classes
(Burris, Heubert & Levin, 2006; Figlio & Page, 2002; Figlio & Page, 2002;
Mosteller, Light, & Sachs, 1996; Rui, 2009).2 Moreover, even in those stud-
ies that do show a tracking benefit for high achievers, researchers can-
not disentangle the effects of tracking from the effects of curriculum and
other factors associated with high-track classes, such as better instruction
and more qualified teachers (Kerckhoff, 1986; Oakes, 1986; Slavin &
Braddock, 1993).

Yet the rationale for locking the gates to IB and AP classes extends be-
yond such arguments commonly heard from supporters of tracking. In his
study of “star” public high schools, Attewell (2001) describes how some
schools limit access to classes like IB and AP in order to enhance the
chances of their most competitive students gaining entry to Ivy League
colleges. He asserts that schools use sorting and stratification to help
some students “stand out from the rest” in the college admission process
(p. 268). His study also suggests that these schools limit access in an at-
tempt to increase average scores on external exams, thus presenting an
image of school excellence. This is an example of what has been referred
to as “opportunity hoarding,” where parents with advantages work to
maintain those advantages for their children without regard to the conse-
quences for other children (Lewis & Diamond, 2015).

Over the past couple of decades, however, new perspectives on who
should have access to IB and AP courses have emerged (Clemmitt, 2006).
Concerned with unequal access to IB and AP courses, the National
Research Council now recommends that schools develop a “coherent
plan” to increase the numbers of students who are prepared to take such
courses and that schools treat “all students as potential” AP and IB partici-
pants when they are in Grades 6 through 10 (National Research Council
[NRC], 2002, p. 198). The NRC thus advises that if we are to prepare
more students to take IB and AP courses, that path must begin with an ear-
lier set of enriched, challenging courses for all. Middle- and high-school
course offerings should not be designed to “weed out” those students not
expected to succeed. As explained later in this article, this is precisely the
approach taken in the district under study—an approach that links de-
tracking in Grades 6 through 10 to later IB success.



Teachers College Record, 121, 090308 (2019)

The NRC advice is echoed by the Association of American Universities
(AAU) and the Pew Charitable Trusts, which recommend that key IB
principles be extended and applied school-wide (Conley, 2005). Indeed,
pointing to the key role of high expectations and a challenging curricu-
lum, educators and researchers have argued that treating all students as
potential participants in IB and AP courses is one key way of improving
the achievement of struggling, atrisk students (see Hoffman, 2003) and
that the combination of heterogeneous grouping with enriched, acceler-
ated curriculum will not diminish the learning of higher achievers (Burris,
Heubert & Levin, 2006).

Recent studies have described successful implementation of detracking
reforms that expand the heterogeneity of the most challenging classes
without adversely affecting learning, thus allowing more students to enjoy
the opportunity of studying the best curriculum that schools have to offer
(Alvarez & Meehan, 2006; Boaler, 2006; Burris, Welner, Wiley & Murphy,
2007). This detracking research follows decades of work documenting the
harms of tracking for students placed in lower tracks (Oakes, 2005; see
also Schofield, 2010, describing international research on this issue).

In this article we describe how a diverse suburban high school imple-
mented a policy of unrestricted access to, and universal preparation for,
its IB program by creating a common ninth- and tenth-grade accelerated
program for all students. That is, we are studying a reform that combines
two basic elements: detracking in Grades 6 through 10 plus open IB en-
rollment in Grades 11 and 12. In fact, during the later years of the study,
the reform included IB as the only course option in English. The treat-
ment accordingly combines pre-high-school preparation with high-school
access. We analyze data from an 18-year period during which the IB pro-
gram expanded from serving a few, elite students to serving a majority of
the school’s students. Using an interrupted time series approach, we find
that overall achievement on the IB exams did not decline as the gates were
opened. To the contrary, for IB math, the detracking initiative led to an
increase in the number of students taking IB classes, as well as the same
or higher performance on math IB tests across the full range of the prior
achievement distribution. For the English IB test, participation increased
dramatically for all students, and while there are no clear improvements
in mean IB scores, there is also no evidence that top-performing students
were harmed by the increasing heterogeneity of these classes.

The current study utilizes a broad policy lens through which to exam-
ine the effects of this detracking initiative. It reports on one piece of a
set of long-term studies of this district and its high school. In other work,
we also give voice to the more qualitative dimensions of the rollout and
experiences of this reform (Welner, 2001; Burris et al., 2006; Burris et al.,
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2007; Burris, Welner, & Bezoza, 2009). This study’s conclusions inform
the policy debate on the efficacy of detracking as an instructional strategy
and add to the emerging literature concerning the potential of providing
a school’s most challenging, highest quality curriculum to all students.
Further, given that tracking practices are often defended based on the
contention that detracking and mixed-ability classes are impractical or
unworkable (Loveless, 1998), this study provides an important existence
proof. It provides solid evidence that a well-executed detracking reform
can substantially improve both equity and excellence.

RESEARCH QUESTIONS

Using data provided by the Rockville Centre School District, combined
with publicly available data from Common Core of Data (CCD) and in-
formation from IB Statistical Bulletin documents, we analyze IB trends
associated with this district’s reform effort. In particular, we first confirm
that the reform was in fact associated, for the IB courses, with greater over-
all enrollment as well as the increased enrollment of students with lower
prior achievement (as measured by the PSAT). We then examine IB test
score trends before, during, and after the reform was instituted, and also
as a function of students’ prior PSAT scores. In order to disentangle these
outcome trends from demographic trends, we control for any time-vary-
ing cohort composition trends using cohortlevel demographic control
variables from CCD. Finally, since there are two options for IB math—a
more challenging “Math SL” (Standard Level) course, formerly known as
Math Methods, versus the IB “Math Studies” course—we also examine the
changing probability of enrolling in the more advanced of the two math
IB courses. We do so to speak to a concern that tracking took place even
within IB offerings. Formally stated, our research questions are as follows:

1. Did greater numbers (and proportions) of students enroll in IB
courses as the district progressively detracked its mathematics and
English language arts (ELA) courses?

2. Asdetracking took place over time, did IB courses become accessible
to a broader range of students with respect to prior achievement?

3. How did students who enrolled in IB courses after detracking per-
form on their end-of-course IB assessments, conditional on prior
achievement? Here we particularly focus on whether high-perform-
ing students appeared to perform worse on the IB assessments as
the IB classes were composed of higher numbers of students with
lower prior achievement.
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4. Conditional on taking a math IB course, did students become less
likely to take the more challenging Math SL IB course (relative to
the less challenging Math Studies IB course)?

THE CONTEXT OF THE STUDY

THE DISTRICT OF STUDY

The study site is a suburban community of 28,000 in Nassau County, on
Long Island, New York. The Rockville Centre School District’s student
population is approximately 3,500. Nearly three quarters of students at
the school are white, approximately 10% are African American, around
12% are Latino, and roughly 3% are Asian. Most of the district’s African
American students are eligible for free or reduced-price lunch and live
in a HUD (Department of Housing and Urban Development) housing
project; the majority of Latino families reside in Section 8 subsidized
housing in the downtown area of the larger village (see Burris, 2014).
By contrast, most of the district’s white families earn upper-middle-class
incomes. During the period covered by this study, approximately 14% of
all high school students were eligible for free or reduced-price lunch. In
Appendix A, we present demographic trend data for the study popula-
tion across the 18 study cohorts in order to demonstrate that the demo-
graphics are relatively stable over the study period. This is important be-
cause it addresses any concerns that changes in overall IB performance
might be due to a changing student composition. If, for example, the
school had seen a decrease in the proportion of students on free or re-
duced priced lunch—a student demographic that has historically strug-
gled on IB tests—then one might think that such a change was the driv-
ing force behind any positive changes in student performance. However,
the absence of clear demographic shifts in the available data serves to
negate such a concern.

THE INTERNATIONAL BACCALAUREATE DIPLOMA PROGRAM

The IB program began in 1967 in order to serve the educational needs of
geographically mobile students, such as the children of military person-
nel, diplomats, and international executives. These students needed high-
quality academic education in order to meet university entrance require-
ments in any of 119 different countries (Duevel, 1999).

Participating schools must be accredited by the International
Baccalaureate Organization (IBO) and must make a substantial commit-
ment to teacher training and development.? Due to the demanding na-
ture of the IB curriculum and the assessments, colleges around the globe
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recognize the challenging curriculum of the program, and thus students
may earn college credit for IB coursework in a manner consistent with
the earning of AP credit. Students may elect either of two IB options. The
first option is to take individual courses and earn an IB course certificate.
The second is to declare an intention to take the courses and complete
the other requirements for a full IB diploma.* (This study focuses only on
IB courses, not the diploma.) Student learning is measured by criterion-
referenced assessments, which are designed to be consistent from year
to year and applied equally across schools (International Baccalaureate
Organization [IBO], 2005). International senior examiners grade student
work and assign scores that are in accordance with sound psychometric
practices. (For an extensive discussion of the grading practices of the IB
program see IBO, 2004.)

The district’s International Baccalaureate program, introduced in 1981,
was originally intended to serve high school students identified as “gifted
and talented.” Thus, it began as a highly exclusive program serving only
a handful of students, and it stayed small and selective for over a decade.
Although over 90% of students graduating from the district’s only high
school, South Side High School (SSHS), went on to attend college, only
20% took one or more IB or AP courses, the most challenging courses
that the school had to offer in any given subject area. After reviewing these
data, the district concluded that the primary reason for the static size of
the IB program was its selectivity—school requirements preventing or dis-
couraging students from participating. The district focused its attention
on identifying the gates that closed off access: teacher recommendations,
grades, and prerequisite courses.

DETRACKING THE HIGH SCHOOL

The primary focus of reform soon became South Side, the district’s only
high school. Encouraged by the success of its earlier detracking efforts
(for a complete history of earlier efforts to detrack middle school, see
Appendix B), the high school began in 1999 to introduce heterogeneous
grouping in the ninth grade. English and social studies classes were de-
tracked first, followed by science in 2000 and mathematics in 2001. Since
foreign language was detracked in the 1980s, the ninth-grade class that
entered the high school in 2001—which we refer to as Cohort 2001—was
the first class to be heterogeneously grouped in all subjects.
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The ultimate target for detracking, however, eventually became the prep-
aration of greater numbers of students for the IB program.® Accordingly,
the tenth grade was detracked over time while the curriculum was trans-
formed to become more enriched and challenging.” The school’s revised
curriculum was designed to be taught to all students in heterogeneously
grouped classes.

English IB Coursework

Beginning with Cohort 2009, it became district policy that IB English
was the only option for students in Grade 11. Likewise, beginning with
Cohort 2011, IB English was the only option in Grade 12. Given this
policy, one might expect to see in our results that 100% of students
in the final cohorts participate in English IB. However, to foreshad-
ow our findings, the highest observed participation rate we report for
any given cohort is 82%. There are two explanations for this. First, a
small number of students were not eligible to participate in English IB
coursework even in these latter years (e.g., students in out-of-district
placements, developmentally delayed students in a life-skills program,
students in the district alternative school [fewer than 15], and students
temporarily learning at home). All remaining students did participate
in English IB coursework. However, the second reason that the partici-
pation rate appears lower than 100% is that a small group of students
who enrolled in the course did not participate in the assessments, and
we only observe students with IB scores. Together, these factors ac-
count for the discrepancy between a 100% participation policy and our
reported 82% participation rate in the final cohorts. Our results are
therefore an underestimate of actual participation.

Math IB Coursework

Members of Cohorts 1994 through 2000 experienced tracking in both
ninth and tenth grade math courses. During this time, only students in up-
per tracks were prepared for IB coursework starting in Grade 11. Cohorts
2001 through 2003 experienced a detracked ninth grade, but a tracked
tenth grade. Cohort 2004 was the first to experience fully detracked math
curricula in ninth and tenth grade, which gave all students access to an
enriched curriculum designed to prepare them for open enrollment IB
math classes in Grade 11.

The International Baccalaureate Organization offers four options for
high school math courses: Math Studies, Mathematics Standard Level
(SL), Mathematics Higher Level (HL), and Further Mathematics HL.
At SSHS, only the first two courses—Math Studies and Math SL—are
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offered (typically taken in eleventh grade). Students can take either the
less intensive Math Studies course or the more intensive Math SL course
in Grade 11 (the latter of which includes an introduction to calculus),
but not both. In lieu of IB Math HL for grade 12, SSHS instead offers AP
Calculus AB, AP Calculus BC, and AP Statistics.® Typically students who
take IB Math Studies in Grade 11 can go on to take AP Calculus AB or AP
Statistics in Grade 12. Students who opt for the more rigorous IB Math
SL course in Grade 11 are prepared to take AP Calculus BC in Grade 12.
There could therefore be some concern that students are tracked even
within the eleventh grade IB course offerings—a hypothesis we investi-
gate below.

In summary, the detracking of South Side High School took place in
three distinct phases: In Phase I, students were members of cohorts? that
experienced tracking in both ninth and tenth grade—that is, before high
school was detracked at all. In Phase II, cohorts experienced a detracked
ninth grade, but a tracked tenth grade. In Phase III, cohorts experienced
fully detracked math and ELA curricula in both ninth and tenth grade,
which gave all students access to an enriched curriculum designed to
prepare them for open enrollment, and in the last years, mandatory en-
rollment in IB classes in the final two years of high school." A summary
of the sequence of detracking is shown in Table 1.

Table 1 makes it clearer that detracking was complete in all grades
leading up to IB course-taking (i.e., through grade 10) in South Side
High School at different times for different subjects. Students enrolled
in ninth grade in 2002-03—that is, Cohort 2002—were the first to expe-
rience a fully detracked English and social studies curriculum (through
grade 10). Cohort 2004 was the first to experience a fully detracked
math curriculum. Finally, Cohort 2006 was the first to experience a fully
detracked science curriculum.
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Table 1. District’s Annual Progress Detracking its Middle School and
High School

Subjects That Were Detracked, by Grade Level

Experience in Experience in Experience in Experience in Experience in

Cohort Grades 6-8 Grade 9 Grade 10 Grade 11 Grade 12
Cohort 1994 FL,ELA,SS  FL FL
Cohort 1995 FL,ELA,SS  FL FL
Cohort 1996 FL, ELA,SS  FL FL
Cohort 1997 FL,ELA,SS  FL FL
Cohort 1998 11 FL, ELA, SS* FL
~ohor ELA, SS, Mth ~ = =
FL, ELA,
Cohort 1999 ibe o FLELA,SS  FL
FL, ELA, FL,
Cohort2000 oo '\ ih Sei ELA, S, Sci ¢
) FL, ELA, FL, ELA,
Cohort 2001 o'\ iih 'Sei S, Sci, Mth ¢
FL, ELA, FL, ELA,
Cohort 2002 oo "Mk Sci SS, Sci, Mth T FLASSS
FL, ELA, FL, ELA,
Cohort2003 oo 'Mih, Sci - SS, Sci, Mt | FLASS
FL, ELA, FL, ELA, FL,
Cohort 2004 g '\ ih Sci SS, Sci, Mth ~ ELA, SS, Mth
) FL, ELA, FL, ELA, FL,
Cohort 2005 g "Mk Sci - SS, Sci, Mth  ELA, SS, Mth
FL, ELA, FL, ELA, FL, ELA,
Cohort 2006 oo\ ih 'Sci SS. Sci, Mth S, Mth, Sci
FL, ELA, FL, ELA, FL, ELA,
Cohort 2007 ¢’ \ith Sci SS, Sci, Mt SS, Mth, Sci
FL, ELA, FL, ELA, FL, ELA,
Cohort 2008 g "Mih, Sci SS, Sci, Mth  SS, Mih, Sci
. ) FL, ELA, FL, ELA, FL, ELA,
Cohort2009 oo \ih Sci S, Sci, Mth S, Mth, Sci A
FL, ELA, FL, ELA, FL, ELA,
Cohort 2010 oo "Mk Sci S, Sci, Mth S, Mth, Sci
Cohort 2011 11> ELA, FL, ELA, FL, ELA, ELA ELA

SS, Mth, Sci  SS, Sci, Mth SS, Mth, Sci

Note. Cohorts defined by Fall of 9th grade year (e.g., Cohort 1994 were in 9th
grade in the 1994-95 school year). ELA = English, Mth= Math, Sci=Science, SS=
Social Studies, FL = Foreign Language. *SS with honors by application.
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DATA

The data for the current study come from two sources. First, information
about each student’s tenth grade PSAT score and IB exam score(s) is pro-
vided by the district itself. We identify each student as a member of one of
18 cohorts (1994 through 2011)." Each cohort is defined by the fall of its
ninth-grade year (e.g., Cohort 1994 entered high school in the 1994-1995
academic year). On average, cohorts comprised approximately 270 stu-
dents. Each student has one data record, including his or her verbal and
math PSAT scores, as well as scores on any of the three IB tests taken. One
limitation of the district data is that we only have records for students who
ultimately took an IB exam.'? We therefore cannot conduct a student-level
analysis on the probability of taking IB courses over time. We therefore
supplement the district data with information from the Common Core of
Data (CCD) providing the overall size of each cohort and its demograph-
ics. This allows us to explore descriptively both the number and percent-
age of students who take IB exams over time, despite only having student
records for IB takers. Below we discuss two variables of particular inter-
est—tenth grade PSAT scores as a measure of prior achievement, and IB
scores as the primary outcome.

To measure achievement or preparedness prior to IB enrollment, we use
students’ tenth-grade scores on the verbal and mathematics batteries of the
PSAT"*—a shortened version of the Scholastic Assessment Test (SAT)—to
characterize students as initially low-, middle-, and high-performing as
they enter into IB grades. Because the school district pays for all of its
students to take the PSAT in the tenth grade, all students who take the IB
have a PSAT score that precedes their enrollment in eleventh grade, as
long as they were enrolled in the district in grade 10. In our analyses, we
will use PSAT verbal scores when considering IB English test scores, and
we will use PSAT math scores when examining IB Math test scores.

Our primary analyses in this study focuses on achievement on the
International Baccalaureate subject-area assessments (a series of assess-
ments taken during and at the end of IB courses, resulting in a single
score). These are, we contend, outcomes that matter to the students and
the school; the assessments are well constructed and measure important
knowledge and skills (see IBO, 2004, for descriptions of the assessments).
Moreover, almost all students in this school who are in IB courses take the
assessments.'* The IB assessments are scored on a scale of 1 to 7, wherein a
score of ‘1’ signifies work of the poorest quality; a ‘7’ is considered exem-
plary.’® Additional information about the IB English, IB Math Studies, and
IB Math SL courses can be found in Appendix C.

11
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METHODS AND ANALYSIS

We explore our four research questions by examining whether the rel-
evant outcomes (IB participation, prior achievement score distributions
of participants, IB scores, and IB Math test choice) change over time in
a manner that corresponds to the three phases of detracking. We use an
approach akin to an interrupted time series (“ITS”) method. Due to data
limitations (described above), we answer Research Questions 1 and 2 de-
scriptively through data visualizations, while for Research Questions 3 and
4 we supplement visualizations with formal interrupted time series models
that estimate changes in outcomes across the phases of detracking, sepa-
rately for low-, middle-, and high-achieving students.

Given its centrality to this methodological approach, it is worth revisit-
ing and formally defining our Phase I, Phase II, and Phase III indicator
variables. Phase I occurs before the high school had begun the detracking
reform, and members of these cohorts experienced tracking in both ninth
and tenth grade. Eleventh- and twelfth-grade IB courses were therefore
only open to students who had completed upper track coursework in the
first two years of high school. In Phase II, cohorts experienced a detracked
ninth grade, but a tracked tenth grade. In Phase III, cohorts experienced
fully detracked math and ELA curricula in ninth and tenth grade, which
gave all students access to an enriched curriculum designed to prepare
them for open enrollment IB classes in the final two years of high school.
Note that English courses were detracked earlier than math courses, and
therefore the “phase” variables depend on subject. For English, Phase I in-
cludes Cohort 1994 to Cohort 1997, Phase II includes Cohort 1998-2001,
and Phase III includes Cohort 2002-2011. For math, Phase I lasted longer
(Cohort 1994-2000), Phase II includes Cohorts 2001-2003, and Phase III
includes Cohorts 2004-2011.

For Research Question 1, which explores whether participation in IB
courses increased as detracking occurred, we produce descriptive figures
showing the percent of each cohort that participates over time. We look
for evidence that relative to Phase I during which the high school was
fully tracked, a greater proportion of students participate in IB courses in
Phase II and Phase III. For Research Question 2, we produce histograms
and descriptive statistics for the distribution of prior achievement (PSAT)
scores among IB participants over time. Here, we are particularly inter-
ested in whether the average PSAT score of IB participants has decreased
(which we would expect to happen as the access gates were opened), and
thus whether the range of prior achievement is wider in the post-detrack-
ing phases. In this and subsequent analyses that look at subject-specific
outcomes, we use matched subject prior achievement as a predictor (e.g.,

12
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we use PSAT math scores to predict IB math outcomes and PSAT verbal
scores to predict IB ELA outcomes).

For Research Questions 3 and 4, we use student-level data to estimate
the impact of detracking on IB outcomes via an interrupted time series
model. We compare outcomes across the three detracking phases, and
we separately run these analyses for three groups of students classified as
low-, middle-, or high-achieving (based on their performance on the tenth
grade PSAT).'® By conducting the analysis separately by prior achievement
group, we can address what has arguably been the most contentious aspect
of open-door policies to IB and AP classes: Does the inclusion of students
with lower incoming achievement in IB classes attenuate the learning—
and ultimately the IB exam scores—of students with higher incoming
achievement? Below we present the basic interrupted time series model in
Equation (1) estimated via ordinary least squares (however see Appendix
D for all analyses with IB score outcomes also rerun using instead an or-
dered probit model'”). The model below is run separately by prior achieve-
ment group and by IB subject (English, Math SL, and Math Studies):

IBScoreic = fo + p1(Cohortic) + P2(Ph2ic) + p3(Ph3ic) + fa(Cohortic x Ph2;.)
+ Bs(Cohortic X Ph3ic) + fe(UnderPic) + (Ce)y +ei (1)

In Equation (1) we model IB scores for student i in cohort ¢ ( /BScoreic)
as a linear function of his/her ninth-grade cohort Cohort;c, subject-specific
detracking phase indicators, Ph2;cand Ph3;c, interactions between cohort
and phases, and a set of controls described below. In essence, this model
allows us to estimate the mean level of IB scores and trends (increasing
or decreasing) in IB scores in each of the three phases, and to do so sepa-
rately for three categories of pre-achievement. If detracking led to low-
ered performance, then we would expect to see decreased means and/
or downward trends in IB score performance across phases, particularly
among the group with higher prior scores.

The coefficient on the variable, Cohort;., which is centered so that zero
equals the last cohort that was part of Phase I, captures the linear trend in
IB scores over time in Phase I. Due to the centering, the estimated coef-
ficients on Ph2;c and Ph3;c provide us with an estimate of the difference in
outcomes at the start of each period, relative to the end of Phase I. Thus,
if high-achieving students did worse in Phase III than they did when the
IB courses were more selective, we would anticipate a negative coefficient
on Ph3jc when this model is run on the group of high achievers. We in-
teract Cohort;c with subject-specific detracking phase indicators, Ph2;. and
Ph3;.. The coefficients on these interaction terms tell us how the linear
trends over time changed across phases. Here, the concern is that the
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students in the highest group on prior achievement would have negative
slope in Phase III; that is, as IB classes are open to all students, that top
students would see a decline in IB scores over time. We also control for a
vector of grand-mean-centered cohort demographic characteristics (Ce)
thatinclude percentage Black, Latino/a, Asian, “Other or Unknown,” and
percentage female for each of Grades 9 through 12. We also include the
only available student-level demographics, (UnderPic), a dummy variable
indicating underprivileged status (also grand-mean centered).

For Research Question 4, we explore whether, conditional on partici-
pating in a math IB course, students are more likely to enroll in the Math
SL or Math Studies course. As noted above, Math SL is a more advanced
course than is Math Studies. Because the increased enrollment in IB
courses likely draws disproportionately from the lowest group on prior
achievement, we were curious to see whether these students were taking
the more or less challenging of the math options. There was also some
concern that in preparing all students for IB course work, even students
from the highest group on prior achievement might become increasingly
likely to take the less demanding of the courses, with their new colleagues.
To examine this, we slightly modify Equation (1) to have a binary outcome
(where 1 indicates Math SL rather than Studies (MLS;;) for students who
took one of the two math courses) and to use a logistic regression ap-
proach, while the right-hand side of the model remains the same. Here,
again, the coefficients on Ph2;c and Ph3;c indicate the change in probabil-
ity of taking the more strenuous course at the beginning of these phases,
relative to the end of Phase 1. The coefficients on the interacted variables
indicate changes in the trend between phases.

While this time series approach provides us with information about
trends over time for students in each of three groups based on prior
achievement, we were also concerned that this obscured something im-
portant about the composition within those three broad groups and what
might be happening in different phases to students with the same prior
achievement. We thus took a second approach to answering Questions 3
and 4, looking specifically at how students with the same prior achieve-
ment (PSAT score) performed on each of the IB exams in each of the
three phases.

IBScoreic = Po + B1(PSATi) + P2(Ph2ic) + B3(Ph3ic) + fa(PSAT;c *x Ph2;.) +
P5(PSAT; x Ph3ic) + Pe(UnderPic) + (Ce)y +ei @)

In Equation (2) we model IB scores for student ¢ in cohort ¢ (IBScorec)

as a function of prior achievement as measured by PSAT;—a continu-
ous PSAT test score that has been centered at the middle of the range of
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scores for a given achievement group.'® We interact PSAT;. with subject-
specific detracking phase indicators, Ph2;c and Ph3;., and we control for
the same vector of demographics. Now, the coefficients on Ph2;.and Ph3;.
represent the difference in IB scores for a student at the middle of each
prior achievement group relative to Phase I. Whereas the ITS approach in
Equation (1) follows a more traditional approach of looking for evidence
that levels of, and trends in, IB scores change as the detracking policy
changed, it is not entirely clear that we should expect jumps in IB scores
or strong increases in IB score trends in later phases. The approach in
Equation (2) instead highlights whether students across the distribution
of prior achievement appear to be doing better, worse, or the same in later
phases of the detracking policy.

RESULTS

Before addressing each of our four research questions in turn, we begin
by examining how IB scores in this district compare to world mean scores
over time. Figure 1 shows mean IB performance for each of the three ex-
ams in question for SSHS (solid line) and the world (dashed line). These
graphs indicate that the mean SSHS performance on each test fared no
worse—relative to the international average—following detracking than
before the detracking reforms were implemented (where the dashed ver-
tical line indicates when the content area was fully detracked). In fact,
the trends in SSHS mean annual scores seem relatively flat, suggesting
that fluctuations in class mean scores appear to be independent of the in-
creases in IB enrollment and the broader range of incoming achievement.
This provides some first-order evidence that the detracking initiative was
not a driver of lowered overall IB performance; however, we explore this
more concretely below.

RQ 1: IB PARTICIPATION RATES

As the high school progressively detracked Grades 9 and 10, enrollment
in eleventh and twelfth-grade IB courses grew for the detracked cohorts.
In Figure 2, we see that overall participation in both subject areas in-
creased from a starting point of only about 20 to 30% of students taking
the course and having an IB score to recent numbers in the 70 to 80%
range." Detracking, by providing all with a pre-IB curriculum, is associ-
ated with a dramatic increase in the numbers and proportions of students
taking IB courses. Next, we consider whether the increased participation
coincided with increased heterogeneity among participants with respect
to prior achievement.
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Figure 1. Study school (SSHS) and world mean IB scores over time in
standard level (SL) and higher level (HL) courses
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Figure 2. SSHS IB participation rates across cohorts, by subject

RQ 2: PRIOR ACHIEVEMENT DISTRIBUTION OF IB PARTICIPANTS

The increased participation in IB classes following detracking appears to
have drawn from students with lower PSAT scores, those who generally
have been denied access to IB credit. In Figure 3, the histograms depict
the distribution of prior PSAT achievement for each of the three phases
of detracking. For all three IB subjects, these distributions shift to the
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left, suggesting that, as expected and intended, students with lower prior
achievement in the same subject have greater access to IB courses in the
later phases of detracking.

Although the distributions shift left, it is somewhat surprising that they
do not systematically become wider over time (as documented by nondi-
minishing standard deviations across the phases). This means that while
detracking attracted students from the lower groups on prior achieve-
ment, a lower number of participating students had PSAT scores at the
very high level in Phase IT and IIL.%

Assuming that this lower number did not occur by chance, there are at
least two possible explanations why one might observe a decreased pres-
ence, in IB courses, of students who scored at the highest percentiles on the
PSAT. One possible explanation is that because of changes in curriculum
and/or tracking in lower grades, the highest achieving students no longer
score as well on the PSAT. We considered this even though the SAT and
PSAT are not achievement tests in the same sense as the standardized tests
used by states to measure classroom learning—and are therefore less likely
to reflect curricular changes.? This explanation runs counter to this school
district’s documented success with detracking, which earlier research has
shown to be either beneficial or neutral (Burris, Heubert, & Levin, 2006;
Burris, Wiley, Welner, & Murphy, 2008) for the district’s high achievers.?

A second possibility, which we consider to be more likely, is that a small
number of highly advantaged families left this district during the early
years of the study (the difference between cohorts in the three phases is
just a few students per year in these high percentile ranges). PSAT and
SAT scores are correlated with wealth, so very high scorers would likely
disappear if there were fewer families in the highest income brackets liv-
ing in the district. With the available data, we cannot observe this latter
phenomenon of wealthy migration, but we do know anecdotally that dur-
ing this time period wealthy families from this and other districts moved
to Long Island’s “Gold Coast” on the north shore.

RQ 3: IB SCORES OVER TIME, BY PRIOR ACHIEVEMENT

In Tables 2—4, we examine the temporal relationship between cohort and
IB score in Math Studies, Math SL, and English IB courses, respectively
(see also visualizations of Tables 2—4 in Appendix C). These correspond to
Equation (1). If detracking had the sort of negative consequences some-
times feared, then we should expect to see lower IB scores for high-PSAT
students in Phases II and III than in Phase 1.
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For both of the math tests, we find that student performance, across
achievement groups, was increasing modestly in Phases I and II, but ap-
peared to even out in Phase III (although for Math SL, in Phase III the
slopes for the highest and middle achievement groups appear slightly
positive while the slope of the lowest group is slightly negative). The aver-
age IB score, nonetheless, does not appear to be significantly changed
from the end of Phase I to the beginning of either Phase II or III. In cor-
responding regression models that include covariates (right-hand side of
Tables 2 and 3), there are no statistically significant increases in mean IB
scores from the end of Phase I to the start of Phase II or III, and no statisti-
cally significant differences in trends across the phases (recall that the co-
efficients on the interaction terms (Cohortic X Ph2;c) and (Cohortic x Ph3;.)
capture how the linear trends over time changed across phases). In other
words, detracking (along with the corresponding increase in participation
in IB courses) is not associated with lower mean math IB performance for
any group.

For English IB scores (Table 4), the story is slightly different. In Phase
I and II, trends in IB scores are more varied across prior achievement
groups. However during Phase III, the trends for all groups appear mostly
flat. Overall, the findings for English IB scores support the assertion that
students in Phase III perform similarly, on average, to their Phase I coun-
terparts, when far fewer students were taking the challenging courses.
Results in Table 4 generally exhibit no statistically significant differenc-
es in mean IB scores or trends in IB scores across the phases. When we
control for student- and cohortlevel covariates, the positive difference in
IB scores in Phase III, relative to Phase I, is statistically significant for all
three achievement groups. Taken as a whole, these results tend to support
the idea that detracking does not harm students in the highest achieve-
ment groups. Still, we look next at IB achievement as a function of PSAT
achievement (rather than a function of time).

We now revisit Research Question 3 by examining whether students with
the same PSAT scores appear to perform better if they were in Phase I,
II, or III of detracking—a slightly different lens on the same question.
Tables 5-7 contain the estimated coefficients that capture the relationship
between PSAT achievement and IB score for Math Studies, Math SL, and
English across different phases. Figures 4 through 6 represent correspond
to these three tables.
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If students of the same prior achievement are doing better in later phas-
es of detracking, we should expect to see that the lines (representing phas-
es) are higher for the dashed (Phase II) and solid (Phase III) lines than
for the dotted (Phase I) line. In Figures 4 and 5—Math Studies and Math
SL—we see that across the distribution of prior achievement, students are
obtaining higher scores on the IB exam in Phase II and III than were simi-
lar students in Phase I. Importantly, this means that students in the top
tier of PSAT takers perform slightly better in the final phase of detracking
than they did prior to detracking. We note that these improvements are
statistically significant for both the middle and top tiers of students when
estimated without covariates. However, when we control for cohort racial/
ethnic demographics, the estimated coefficients on phase are no longer
statistically significant.

For English IB scores, shown in Figure 6 (and Table 7), patterns are
less distinct across the phases. While there appear to be no differences in
the IB score performance of students with low PSAT scores, there is some
evidence that students at the very highest end of the PSAT score distribu-
tion obtain slightly lower mean IB scores in Phase III. We note, however,
that these differences are not statistically significant and largely reflect
the noise associated with having so few students who fall into this highest
category of prior achievement.

Many of the estimated differences in outcomes across phases are not
statistically significant, and in the current study that null finding is of great
interest. It suggests that during a time when participation in IB cours-
es among students with low PSAT scores increased substantially, perfor-
mance on IB assessments did not change. Indeed, when it comes to math
IB scores, there is even some evidence that students with the highest PSAT
scores performed slightly better in Phase III. In Appendix D, we present
nonparametric versions of Figures 4, 5, and 6, which provide some assur-
ance that our findings are not driven by our choice of functional form or
cut scores for low, middle, and high PSAT scores.

RQ 4: CHALLENGE OF SELECTED COURSE

In response to our final research question, we find that the students
were not substituting the less challenging Math Studies course for the
more challenging Math SL course during the final phase of detrack-
ing (Table 8). The likelihood of choosing Math SL rather than Math
Studies appears higher, on average, in the third phase for students from
all three categories of prior achievement, although it appeared to de-
crease somewhat over time for those students in the highest achievement
group during Phase II. As we have done for all analyses, we also model
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this outcome as a function of prior PSAT scores, separately by phase (see
Figure 7 and Table 9). Here we can more clearly see that though the
probability of taking the more difficult Math SL course is much lower
among students with low prior PSAT scores, the propensity to take the
harder course does not decrease across the distribution of prior achieve-
ment. This suggests to us that students in all achievement groups were
equally confident in their preparation to meet the challenges of the
harder course and assessment in every phase of detracking.

In sum, the district’s detracking reform is associated with three key
findings: First, detracking opened IB coursework to students who were
historically denied access based on lower achievement. Moreover, these
newly incorporated students succeeded in the more challenging cur-
riculum without lowering the average school scores on IB assessments.
Second, the onset of the reform is associated with higher scores on
the math IB exams across all three levels of prior achievement. Third,
detracking was not associated with a decreased likelihood of taking
the more challenging mathematics IB course, across all levels of prior
achievement.

LIMITATIONS

The study described here documents a dramatic increase across 18 cohorts
in IB participation alongside sustained IB test score performance across
the distribution of prior achievement. Yet it is important to acknowledge
that the aggregated, quantitative data used herein offers only a certain
kind of insight into the detracking experience. In other work, we rely on
more qualitative evidence to illuminate the individual experiences of de-
tracking in Rockville Centre School District (see Burris & Welner, 2007;
Burris, 2014). As discussed in the data section, our quantitative analysis is
limited somewhat by the fact that we only have records for students who
ultimately completed an IB assessment, rather than the full population of
SSHS students in every cohort. This dataset allows us to examine changes
among IB test-takers but does not allow us to compare them to students in
those cohorts who opted not to take IB assessments.
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We examine PSAT scores of participants, participation rates, and IB
scores across three distinct phases of detracking in this school district. The
modified interrupted time series approach we use is relatively straightfor-
ward, with the main counterfactual being the same district prior to the on-
set of detracking. The change in IB participation rates corresponds to the
phases of detracking that occurred in this district. Nationwide IB trends
did not change in ways that mirror the changes observed in SSHS, making
it unlikely that our results merely reflect secular trends in IB participation
and performance. From an internal validity perspective, it seems likely
that the changes in participation rates we estimate are caused by the de-
tracking initiative. That said, we do not have data on how IB participation
or scores in other districts were or were not correlated with tracking or
detracking policies—including any changes in nearby districts that contin-
ued to track during the same period.

From an external validity perspective, it is important to keep in mind
that these results pertain to one relatively well-resourced school district in
New York and may not generalize to other contexts. There may be char-
acteristics of SSHS in terms of its student population, families, culture,
teacher workforce, leadership, or resources that may have enabled a suc-
cessful detracking reform. Nonetheless we think our findings offer an im-
portant proof of concept: The apparent success of this detracking initiative
refutes claims by skeptics of detracking who argue that higher achieving
students will be harmed by mixed-ability classes, or that lower achieving
students cannot be successful with a more accelerated curriculum.

Finally, the current study focuses on a particular curricular experience—
the IB Programme—which is less common in the U.S. than the Advanced
Placement program. Both IB and AP courses are designed to correspond
to college-level courses, are externally prepared and scored, and result
in the awarding of college credit if the score is deemed to be passing or
above by most universities. However, since the particulars of AP and IB
curriculum and assessments substantially differ, findings in an IB program
context may not generalize to findings in an AP program context.

SUMMARY OF FINDINGS

By any criterion, the results associated with the SSHS detracking reform
are desirable. Instead of the world-class IB curriculum being reserved for
arelatively small number of elite students, the gates were opened and 82%
of the school’s students ended up completing an IB English assessment,
while 72% completed an IB math assessment. Recall that it was district
policy in the final cohorts that all students take IB English courses in elev-
enth and twelfth grade, and though we report that 82% of the final cohort
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possess IB scores, the district reports that an even greater percentage of
students participated in the course—although a subgroup did not com-
plete the assessment.” As more students took these challenging courses,
they correspondingly challenged two widespread beliefs. First, the school’s
highest achievers continued to succeed in the more heterogeneous 1B
classes. Second, the average IB scores for the school’s lower achievers were
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the same or higher after detracking began, even though many more such
students enrolled in those courses. In short, this case study documents the
potential for not rationing the enriched, world-class curriculum of the
International Baccalaureate.

One may well ask whether the greater participation in IB courses ul-
timately narrowed racial and/or socioeconomic achievement gaps in
SSHS. In particular, since we find that students with lower prior achieve-
ment are now exposed to the more rigorous IB curriculum and also that
high-achieving students were not harmed by the broader inclusion, one
might expect to see a narrowing of racial and socioeconomic outcome
gaps on statewide assessments as a result of detracking. We cannot explore
this directly with the current data because we lack student-level informa-
tion on race, socioeconomic status, or other statewide assessment scores.
However, we can look to aggregated school-level data to see if there is any
evidence that achievement gaps closed during the detracking initiative. In
Figure 8, we present SSHS’s Regents Exam passing rate gaps along race
and class dimensions, by cohort. It is clear that the Black-White gap, the
Hispanic-White gap, and the gap among economically advantaged and
disadvantaged students (as defined by the New York State Department of
Education) have all closed from cohort 1998 to 2012 in SSHS. This is par-
ticularly compelling given that this district has remained relatively stable in
terms of SES over this period and, if anything, was becoming more racially
diverse. While we cannot definitively link individual students’ exposure
to IB courses to patterns in achievement, we think this finding is sugges-
tive that detracking may have narrowed—and perhaps even closed—high
school exam achievement gaps in this district.

DISCUSSION

Some past studies of tracking have found that the learning of high achiev-
ers can decrease in heterogeneous classes, but these studies fail to control
for the effects of varying curricula as well as other factors associated with
high-track classes. Kerckhoff (1986), reflecting on the results of his own
study, states: “While the evidence presented here does strongly support
the divergence hypothesis that tracking differentially effects [sic] perfor-
mances of high and low ability groups, it does not provide an explanation
of that effect” (p. 856). He goes on to suggest that the high-track advan-
tage he saw may be the result of differentiated curriculum, better teachers
in high-track classes, or classroom culture.

What sets this case study of Rockville Centre apart is the continuity of
the IB curriculum, along with its external assessments of student learn-
ing. As the number of students taking IB courses in the school of study
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increased, as students enrolled in the more challenging courses and as
the program became more inclusive, the assessments of the IB program
provided an objective, external, summative assessment of student learn-
ing that prevented the “watering down” of standards and instruction.
The assessments of the IB gave teachers an external standard by which
to monitor their own instruction as well as student learning. As described
in Burris and Welner (2007) and Burris et al. (2008), traditional formal
assessments, which are graded by trained IB examiners, when combined
with internal assessments graded by the classroom teacher, were powerful
tools available to the school as it maintained those standards even as the
program expanded. As a result, standards were in fact maintained from
year to year through the feedback teachers received from the externally
assessed and moderated components, while differentiated instruction was
implemented through personalized, internally assessed work.

Governors from across the nation met a dozen years ago at the National
Education Summit on High Schools. Their concluding report, entitled
“An Action Agenda for Improving America’s High Schools,” states the
following:

American high schools typically track some students into a rig-
orous college-preparatory program, others into vocational pro-
grams with less-rigorous curriculum and still others into a gen-
eral track. Today, all students need to learn the rigorous content
usually reserved for college-bound students, particularly in math
and English. (National Education Summit on High Schools,
2005, p. 11)

Tracking, or as it is sometimes called, ability grouping, prevents some
students from gaining access to the very curriculum that the governors
recommend. What we as a research community are now learning is that
well-executed detracking reforms can have remarkably positive results.
Our study of a diverse suburban high school that has combined detrack-
ing with rigorous curricula for all students demonstrates that it is possible
to meet the goal established by the National Educational Summit on High
Schools. In this school, students of all levels of achievement and all so-
cioeconomic backgrounds study an enriched, pre-IB curriculum together.
Despite program growth that resulted from greater numbers of previously
low-achieving students in IB classes, student performance on the assess-
ments remained strong and competitive in the English and mathematics
courses studied. When all students were provided by the school with IB ac-
cess and preparation, the vast majority were found to be ready and willing
to embark on college-level studies before high school graduation, even
choosing the more difficult choice from among these rigorous options.
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Is this research relevant to high schools that do not have an IB program?
We believe that it is. The key instructional principles that are embedded
in the IB program include the development of the following skills: critical
thinking, oral and written communication, research, and problem-solving.
These are the very skills that are needed for later college success (Conley,
2005). The underlying strategy was heterogeneous grouping combined
with accelerated curriculum, support for struggling learners, and high ex-
pectations for all students. This strategy successfully prepared students in
their middle- and high-school years for the rigors of IB classes in the elev-
enth and twelfth grades (see also Burris & Welner, 2005; Burris & Welner,
2007; Burris et al. (2008). There is every reason to believe that this strategy
would prepare more students in other schools for Advanced Placement or
other classes intended to prepare students for success in college.

To which schools, then, would the results of this case study be most gen-
eralizable? Prior research on this topic indicates that the key components
of an extensive detracking reform are stability, values, and commitment
(see Burris, Welner, & Bezoza, 2009). Stability of district leadership is
needed because the careful dismantling of a tracking system takes time.
Those who take on such a reform will likely meet with stiff resistance,
especially from the parents of high-track students (Oakes, Quartz, Ryan,
& Lipton, 2000; Oakes et al., 1997). Detracking is far more than a techni-
cal reform. Some obstacles are political and normative, while others are
structural and curricular (Welner, 2001). Teacher support and training,
student support, and community outreach are critical. As described in the
beginning of this article, the forces that sustain elite programs in public
high schools are strong and embedded in school culture.

Accordingly, a successful reform such as the one in Rockville Centre re-
quires school leaders to take on longstanding practices and assumptions.
These leaders should be guided by the belief, supported by this research,
that all students deserve to study the best curriculum that a school has
to offer, and that students will meet with success if they have the proper
curriculum, teaching, and support. The results of this study will thus be
most generalizable to districts that can muster the sort of sustained and
complete effort that generated the reform we report on here. They must
share a commitment to the belief that equity and excellence are not mutu-
ally exclusive. School leaders must have the stamina and tolerance needed
to work through opposition. Finally, schools must be ready to back up that
commitment with support classes and resources for struggling students, as
well as supports for teachers (Burris, 2014).

Current policies that combine high standards, testing, and sanctions
attempt to pressure schools to transform and improve, thereby creating
high schools that prepare all students for college-level work. Faced with
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this pressure, however, schools often turn to policies like grade reten-
tion and tracking that research has shown to be harmful (Oakes, 1985,
Watanabe, 2008). This study demonstrates that high schools have another
option. They can become places that provide all students access to pro-
grams based on world-class standards if they are willing to abandon sorting
practices and instead provide all students with the opportunity and sup-
port needed to excel.

NOTES

1. The combined discussion here of IB and AP programs focuses on some-
thing they share in common: challenging, college-preparatory curriculum and
instruction. However, they are fundamentally different programs, with different
strengths and weaknesses and different admirers and critics. The empirical study
discussed here concerns only an IB program, and readers should recognize that
the outcomes may have been different had the school’s advanced courses used the
AP program.

2. The studies discussed here compare heterogeneous classes to tracked class-
es. A separate set of research compares higher and lower track placement within
tracked systems (see, e.g., Card & Giuliano, 2016).

3. The IBO, which was established in 1968, is a nonprofit foundation that serves
the needs of 1,468 member schools who offer one or more of its three courses of
study known as the primary years, middle years, and diploma program (IBO, 2005).

4. The IB Diploma Program, which is offered in the final two years of second-
ary school, is a rigorous course of study that encompasses six areas of curriculum:
(1) language Al (the student’s first language), (2) second languages,
(3) individuals and society, (4) experimental sciences, (5) mathematics and com-
puter science, and (6) the arts.

5. These descriptions of the school district are based on Burris & Weiner (2005),
Burris et al. (2006), Burris & Weiner (2007), Burris et al. (2008), and Burris (2014).

6. Schools with IB need not be detracked. However, the structure and phi-
losophy underlying the IB Diploma Program was an ideal fit for this school dis-
trict’s detracking reform initiatives. Both the school district and the International
Baccalaureate Program profess a belief that “student capability ... is not a static,
invariant quality, such as a student’s height would be, but is something more dy-
namic and variable in nature” (IBO, 2004). The educational practices of both
institutions therefore presume that given the opportunity to study enriched, chal-
lenging curriculum that develops higher order thinking skills, student capacity to
learn and think can grow and expand.

7. In addition to providing instructional supports, there has been a strong fo-
cus on ensuring that the curriculum and instruction put in place were demand-
ing, engaging and linked to the later IB classes. In tenth-grade English classes,
teachers integrated the use of the “IB Commentary” (a detailed, coherent literary
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interpretation of a brief passage or poem), and in the social studies classes, they
integrated the beginnings of the “IB Historical Investigation” (an internally as-
sessed component of the course whereby students create an annotated bibliogra-
phy based on a research question of their own making).

Teachers also developed process and product rubrics to assess individual stu-
dent growth. Writing portfolios, combined with individual conferences, became
part of practice in both English and social studies. Tenth-grade English support
classes were transformed from a remedial model into classes focused on the ac-
celerated content learned by all students, using pre-teaching, focused teaching,
alternative teaching, and targeted review. Any student who wanted to take this
every-other-day support class was encouraged to do so, and approximately 15% of
all students requested it.

8. When the IB program was established at SSHS, the math department felt that
the IB Math HL courses did not contain sufficient calculus, which they viewed as
problematic given that many American universities favor calculus in the admis-
sions process and prefer students to have a full year of calculus in high school.

9. Each cohort is defined by the fall of their ninth-grade year (e.g., Cohort 1994
entered high school in the 1994-95 academic year).

10. Note that English courses were detracked earlier than math courses, and
therefore the timing of each phase depends on subject: For English, Phase I
includes Cohort 1994—Cohort 1997, Phase II includes Cohort 1998-2001, and
Phase III includes Cohort 2002-2011. For math, Phase I lasted longer (Cohort
1994-2000). Phase II includes Cohorts 2001-2003, and Phase III includes Cohorts
2004-2011.

11. We do not have data for Cohort 2000 due to challenges with data collection.

12. Imagine, for instance, that there is a hypothetical outcome variable coded as
0 or 1 for students who do not and do enroll in an IB course. We only have data for
students who have a “1” on that variable. These leads to an imbalance in the size
of the data panel as greater numbers of students enrolled in IB courses over time.
For instance, in the first cohort (1994) the dataset only contains 26 records, while
in the last cohort, the dataset contains 296 records.

13. Research has established a strong relationship between the PSAT and stu-
dent scores on the Advanced Placement AB Calculus exam and the Advanced
Placement English Literature exam (Camara & Millsap, 1998).

14. This stands in sharp contrast to exam-taking rates among students in AP
courses: Nationally, slightly over half of AP enrolled students sit for the exam
(Jeong, 2009).

15. There is some available evidence about the quality of IB exam scores as a
valid measure of student achievement. All assessments are created with the spe-
cific instructional objectives of the course in mind in order to maintain the con-
struct validity of the course work. The same test is administered across schools
internationally in either English, French, or Spanish. Examinations are sent to
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examiners around the globe for scoring. Each assessment passes through no few-
er than three discrete scoring processes. An assistant examiner is the first scorer
of final examination papers. A team leader then moderates his or her work to
ensure that standards of the first examiner are appropriate. These results are
then sent to a chief examiner for approval. None of the above examiners works
in the students’ schools; they are employees of the International Baccalaureate
Organization (IBO).

16. We chose cut scores that corresponded, roughly, with the 50th and 75th
percentiles of national test-takers. Thus, even if students in the district were im-
proving, on average, over time, student groupings are based on the more stable
national score distribution. In other analyses, we do not rely on these cut scores to
ensure that our results are not driven by these choices.

17. When the IB scores are the outcome of interest in our analyses, it would be
appropriate to use, for instance, an ordered probit model to analyze them instead
of ordinary least squares (OLS), which formally is used for continuous outcome
models. In certain cases, the use of OLS regression modeling on an ordered cat-
egorical outcome is likely to yield quite similar results: When there are more than
five categories and the scores are somewhat normally distributed—both of which
are generally true in the case of IB scores—results will tend to be quite similar. We
certainly find this to be the case in the current analysis in which choice of model-
ing approach does not change the overall takeaways of the paper, which suggests
that those conditions are met. In comparing the results of the two methods, we
note that for more than 95% of coefficients estimated, there was no change in
whether or not the coefficient was statistically significant. For the <5% of cases in
which there was a difference, the results were significant in the ordered probit,
but not in the OLS. For a discussion of the use of OLS for ordered categorical
outcomes see Angrist & Pischke (2009), chapter 3. In Appendix D we present all
analyses in the paper with IB scores as outcomes rerun using an ordered probit
model. Given that the ordered probit and OLS models produce consistent find-
ings, we opt to present the more readily interpretable OLS model results in the
narrative.

18. Thus, for example, where the lower group included those with PSAT scores
from 20-50, we centered the PSAT score on 35.)

19. The quantitative dataset does not include information about IB diploma
candidates; however, district personnel report that the number of diploma candi-
dates also grew over time, which enriches the evidence of increased participation.
The number of students pursuing the full IB diploma increased as well. Only 27%
of students who entered the ninth grade at South Side High School in 1997 (the
year prior to universal acceleration in mathematics) were IB diploma candidates.
In contrast, 44% of students who began South Side in 2003 graduated as IB di-
ploma candidates. In each subsequent year, that proportion has been exceeded or
met. This includes an increased participation by the district’s majority students as
well as its minority students. While student-level demographic information was not
available for our statistical analysis, reports from school personnel indicated that
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13% of the school’s African American or Latino students who began ninth grade
in 2000 were IB diploma candidates—a figure that improved to 38% among the
minority students who entered just two years later, in 2002.

20. There does appear to be a modest decrease over time in the number of IB
takers in each cohort who have very high scores (i.e., above 60, which is about the
93rd percentile of PSAT performance). However, the decrease in the number of
IB takers with PSAT scores above 60 is relatively small from Phase I to Phase II to
Phase III. For instance, among students taking the IB Math Studies test, on aver-
age 6.6 students per cohort scored above a 60 in Phase I, 5.0 students per cohort
in Phase II, and 3.2 students per cohort in Phase III. These differences across
detracking phases at the top end of the PSAT score distribution are not large in
absolute numbers, but it accounts for the slightly smaller standard deviations of
PSAT scores among IB test-takers in Phase III, as reported in Figure 3.

21. Some research suggests that the SAT, used primarily for college admission
purposes, is indicative of academic aptitude commonly referred to as “g” (Frey
& Detterman, 2004), and is therefore a proxy measurement of “ability” or “apti-
tude” as opposed to “achievement.” Our assumption here is that the PSAT scores
are measuring both aptitude and achievement, and are therefore less likely to
be impacted by curricular changes than would be a test designed to measure
achievement.

22. The ELA tracking experience for students in Phase I, where the very high
PSAT scores showed up, was also not much different from that of the later phases.
During Phase I, middle school ELA classes in the district had already been de-
tracked. The students then took tracked ELA classes in their Grade 9 year. During
Phases II and III, the ninth grade ELA classes were also detracked. The PSAT is
taken in October of the students’ tenth grade year.

23. As explained in an earlier section, there are other reasons why participa-
tion rates in the final cohorts do not reach 100% even though the district’s policy
aimed for 100% participation. Our denominators for twelfth-grade enrollment
are provided by the Common Core of Data, and these data are collected at the
start of each school year. Enrollment likely fluctuates down slightly during the
twelfth-grade school year. We also suspect that some members of each cohort are
not eligible for IB course-taking for other reasons, including being in a specialized
program and being educated offsite.
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APPENDIX A

Demographics in All Years

Appendix A provides summary demographic information for the school
for a subset of four of the eighteen study cohorts. We first examine wheth-
er the school has been experiencing notable demographic trends across
the study cohorts. As shown by the table, the demographic composition
of the district’s high school has been relatively stable. For example, ninth
graders in Cohorts 1994, 1999, 2004, and 2009 are between 73.9 to 79.6%
White, a relatively small change in composition. Likewise, percentage
Latino/a, Asian, “Other/Unknown,” and female are consistent across co-
horts, exhibiting only fluctuations within only 1 to 3 percentage points.
The only exception to this stability is the modest increase in percentage
of students who are Black, which has risen between 1 and 6 percentage
points across cohorts, depending on the grade. In addition, we can see
that within any given cohort, there is little fluctuation in demographics
from grade to grade as the cohort moves through school. While CCD does
not provide free and reduced-price lunch (FRPL) eligibility at the grade-
year level, we can examine whether this socioeconomic indicator exhibits
a clear trend at the school level during the study panel. In all years be-
tween 1998 and 2015, the percentage of students who are FRPL eligible
is between 10 and 15%, with the exception of 2008 when it drops down
for one year to 8% (U.S. Department of Education, National Center for
Education Statistics, Common Core of Data [CCD] “Public Elementary/
Secondary School Universe Survey”). While there is some year-to-year fluc-
tuation, there is no evidence of an upward or downward trend in poverty
measures; indeed, the FRPL-eligible percentage is about the same in both
1998 and 2015.

Table Al. Racial/Ethnic and Gender Characteristics across Grades, by
Study Cohort

White Black
Cohort 9th 10th 11th 12th 9th 10th 11th 12th
1994 79.6% 805% 78.7% 83.1% 7.0% 74%  6.2% 3.2%
1995 788% 80.0% 785% 82.4% 6.8% 72%  6.4% 3.6%
1996 792% 798% 783% 82.7% 7.2% 7.4%  6.5% 4.5%
1997 78.7% 795% 781% 76.6% 71% 75% 8.6% 4.0%
1998 79.6% 782% 75.7% 80.1% 7.7% 10.7%  2.9% 8.5%
1999 76.8% 789% 75.8% 75.2% 6.6% 6.7%  9.0% 8.2%
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White Black
Cohort 9th 10th 11th 12th 9th 10th 11th 12th
2000 80.8% 825% 82.0% 825% 6.4% 5.2% 5.5% 6.0%
2001 79.5% 811% 815% 81.5% 6.7% 6.7% 5.9% 5.4%
2002 77.0% 744% 71.9% 70.9% 7.4% 8.4% 9.4% 9.7%
2003 77.5% 774% 784% 77.0% 10.9% 10.2% 9.0% 9.7%
2004 771.3% 713% 187% 75.3% 8.7% 7.9% 7.3% 7.3%
2005 76.1% 75.6% 741% 73.0% 71% 8.0% 8.6% 9.5%
2006 78.7% 71.3% T72% 75.5% 7.3% 7.5% 8.0% 8.3%
2007 789% 787% 79.0% 77.0% 8.3% 9.9% 9.0% 8.9%
2008 74.6% 73.6% 735% 72.0% 8.1% 9.4% 9.0% 9.7%
2009 73.9% 71.4% 71.1% 70.3% 9.5% 10.3% 8.7% 9.1%
2010 717%  T79% 772%  76.2% 8.1% 7.8% 8.5% 7.9%
2011 781% 781% 77.4% 71.4% 6.5% 6.9% 6.7%  10.7%
Latino/a Asian
Cohort 9th 10th 11th 12th 9th 10th 11th 12th
1994 11.6% 10.5% 10.2% 9.3% 2.1% 1.9% 5.2% 4.4%
1995 12.7% 11.3% 10.3% 9.6% 2.0% 1.6% 5.0% 4.3%
1996 11.6% 11.0% 10.5% 9.9% 2.3% 1.9% 4.9% 2.9%
1997 122%  10.9% 9.8% 12.3% 22%  21% 3.5% 6.7%
1998 10.2% 8.0% 10.1% 8.5% 27%  31% 11.2% 3.0%
1999 139% 11.5% 11.9% 13.5% 2.7%  3.0% 3.2% 3.2%
2000 10.2% 9.7% 9.9% 9.0% 2.6% 2.6% 2.6% 2.6%
2001 11.8% 10.2% 9.1% 9.7% 2.0% 2.0% 3.5% 3.5%
2002 124% 14.0% 14.4% 15.4% 32%  32% 4.3% 4.0%
2003 8.7% 8.9% 94% 10.4% 29%  32% 2.9% 2.5%
2004 11.2% 11.3% 11.0% 14.3% 28%  3.4% 3.0% 3.0%
2005 145% 13.7% 13.9% 13.9% 24%  2.7% 3.4% 3.3%
2006 105% 11.2% 10.7% 121% 31%  42% 3.8% 3.8%
2007 10.2% 9.1% 9.4% 10.8% 2.6% 2.3% 2.6% 2.6%
2008 14.2% 14.0% 142% 15.3% 2.7%  2.6% 3.0% 2.6%
2009 126% 13.0% 15.6% 16.3% 3.6% 3.4% 3.4% 2.7%
2010 102% 10.0% 10.3% 10.8% 28%  3.9% 3.6% 3.2%
2011 11.6% 10.8% 11.1% 14.3% 39%  3.9% 4.0% 2.5%
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Other/ Unknown Race Female
Cohort 9th 10th 11th 12th 9th 10th 11th 12th
1994 0.0% 0.0% 0.0% 0.0% 51.6% 51.5%  50.6% 49.7%
1995 0.0% 0.0% 0.0% 0.0% 51.5%  51.3%  50.5%  49.6%
1996 0.0% 0.0% 0.0% 0.0% 51.2% 51.1%  50.4% 46.9%
1997 0.0% 0.0% 0.0% 0.4% 51.0%  509%  49.2% 48.8%
1998 0.0% 0.0% 0.0% 0.0% 50.6%  51.6%  52.5% 52.4%
1999 0.0% 0.0% 0.0% 0.0% 49.0% 478%  48.4% 48.2%
2000 0.0% 0.0% 0.0% 0.0% 52.3%  535%  52.6% 53.7%
2001 0.0% 0.0% 0.0% 0.0% 50.8% 50.8%  48.8% 49.4%
2002 0.0% 0.0% 0.0% 0.0% 521%  51.6%  50.8% 49.8%
2003 0.0% 0.3% 0.3% 0.3% 46.3%  475%  48.1% 47.8%
2004 0.0% 0.0% 0.0% 0.0% 51.4% 49.1%  50.5% 49.7%
2005 0.0% 0.0% 0.0% 0.4% 51.0%  51.5%  53.4% 52.2%
2006 0.3% 0.0% 0.3% 0.3% 47.0% 46.9%  47.4% 46.2%
2007 0.0% 0.0% 0.0% 0.7% 45.7%  45.6%  449% 45.0%
2008 0.4% 0.4% 0.4% 0.4% 50.8%  49.4%  489% 49.6%
2009 0.4% 1.9% 1.1% 1.5% 45.1% 454%  46.0% 45.6%
2010 1.1% 0.4% 0.4% 1.8% 52.3%  52.7%  51.2% 51.3%
2011 0.0% 0.3% 0.7% 1.0% 48.4% 49.3%  49.2%  48.4%

Note: Grades of high school are shown across the columns, while cohorts are
shown down the rows (e.g., 1994 represents the cohort of students who began
high school in fall of 1994). Cells contain the percentage students of each demo-
graphic group in each grade-cohort. “The other/unknown” race group includes
children who indicated they were of two or more races, Hawaiian Native, Pacific
Islander, American Indian, Alaska Native, or unknown race. The “two or more
races” category has only been collected since 1998. Where data is missing, we use
a linear imputation strategy. However, it is clear from the complete, most recent
years that very few students in this school fall into this category.
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APPENDIX B

Detracking Efforts Before High School

EARLY EFFORTS TO DETRACK

In order to prepare more students for the IB program and to increase
the achievement of all students, the district gradually decreased its tracks,
moving from three or more tiers to a two-track system that allowed any
ninth or tenth grade student to opt into honors and then, in eleventh and
twelfth grades, into AP and IB courses (Garrity, 2004). The ninth- and
tenth-grade honors courses were the prerequisite courses for later AP/IB
study. According to district leaders, these initial efforts resulted in a small,
corresponding increase in the proportion of students enrolling in IB
courses as well as the proportion of students pursuing the full IB diploma.

In theory, any student was allowed to enroll in IB courses in Grades 11
and 12. Yet decisions to do so were effectively predetermined very early
in students’ schooling. Teacher and counselor recommendations, for in-
stance, sometimes discouraged students from enrolling in more challeng-
ing courses. Likewise, student choices in the ninth and tenth grade to
study honors-track English, social studies, math, and science courses set
the stage for later IB enrollment. However, pathways toward IB course tak-
ing formed even prior to entering high school.

DETRACKING MIDDLE SCHOOL

Perhaps the most important factor determining future IB access was the
decision made by teachers, students, and their families three years before
high school—in Grade 6—about whether to study accelerated mathemat-
ics. Since the 1980s, the New York State Board of Regents has required
all districts to accelerate some students in math, meaning that the district
would offer these students an algebra-based course (then called Sequential
I Mathematics) prior to the ninth grade. This acceleration mandate was
intended to allow select students either to graduate early or to earn col-
lege math credit while in high school (Maggio, 1988). Thus, accelerated
math refers to a program of math study with two significant characteris-
tics: (1) it teaches the usual sixth-, seventh-, and eighth-grade curricula
in two years rather than three; and (2) it teaches the usual ninth-grade
curriculum, an algebra-based course called Sequential I Mathematics, in
the eighth grade.

District leaders came to understand that unequal access to the acceler-
ated mathematics program might lead to de facto tracking throughout the
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rest of the schooling years. Therefore in the late 1990s, as an early reform
element, the district opened the gates to this accelerated math program,
giving students access regardless of whether they had met the former cri-
teria for entrance. Encouraged by the success of those students who did
choose to accelerate in the early years of the middle-school math reform,
administrators subsequently concluded that it was in the best interest of
all students to eliminate stratified grouping for instruction and to provide
math acceleration for all. The first step of this scaled-up reform was the
development of a multiyear plan to eliminate tracking in middle-school
mathematics. All tracking in mathematics would end with the sixth-grade
class entering in the fall of 1995, and all future sixth-graders would study
accelerated math in heterogeneously grouped classes. In addition, the
school changed teaching and learning conditions in ways that school lead-
ers believed would help all students succeed. Specifically, the superinten-
dent and the middle-school leadership team concluded that a combina-
tion of three elements would enable all learners to be successful without
reducing the achievement of the most proficient math students: (a) het-
erogeneous grouping, (b) high-track curriculum, and (c) pre- and post-
teaching in alternate-day math workshops. In these workshops, students
who needed extra support would receive it through pre-teaching, fo-
cused teaching (the expansion of a difficult concept), alternative teach-
ing (using a different teaching strategy), and targeted review. As a result,
all students who entered sixth grade in or after the 1995-1996 school
year participated in accelerated math in heterogeneously grouped class-
es. This reform was seen by district educators as yielding prompt and
demonstrable successes, which set the stage for the detracking of high
school coursework.
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APPENDIX C
Additional Detail on IB, by Subject
IB ENGLISH

All students who take the IB English HL. (Higher Level) two-part assess-
ment do so after studying the IB English curriculum for two years. 50% of
the final IB score is based on two formal examinations (known as papers)
given during May of the senior year of high school. The other half of the
awarded score is determined by performance on two World Literature
papers (totaling 20% of the score) as well as two oral presentations (to-
taling 30%).

IB MATH SL AND MATH STUDIES

The IB Math SL and IB Math Studies courses are Standard Level courses,
meaning that they are 1-year courses. At this particular high school, they
are usually taken by students in the junior year. The final score in each
course is overwhelmingly (80%) based on a student’s scores on two exami-
nations (also referred to as papers) administered at the end of that course.
Although students may take both courses, only one course is counted to-
ward earning the IB diploma. Therefore, students generally select only
one of these two.

Of the two courses, Math SL is the more difficult and it is usually cho-
sen by more confident students—those who intend to study mathematics
or science in college. Students in this IB Math SL class are required to
study six core topics and one option. The core topics include numbers
and algebra, functions and equations, circular functions and trigonom-
etry, vector geometry, statistics and probability, and calculus. Options
include statistical methods, further calculus, and further geometry. The
remaining 20% of the score (that portion not based on the two papers)
arises from an assessment of a portfolio consisting of three pieces of
work completed by the student during the course. This work must show
mathematical investigation, extended closed problem-solving, and math-
ematical modeling.

Math Studies is designed for those students who do not intend to pur-
sue a math-related course of study in college. Here, the final 20% of the
score is derived from the teacher assessment (reviewed by IB auditors)
of a project requiring students to collect, measure and evaluate math-
ematical data.
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VISUALIZATIONS THAT CORRESPOND TO INTERRUPTED TIME
SERIES ANALYSES RESULTS PRESENTED IN TABLES 2, 3, 4, AND 8

Appendix Figures C1-C3 illustrate the findings in Tables 2—-4 and rep-
resent the temporal relationship between cohort and IB score in Math
Studies, Math SL, and English IB courses, respectively. We designate prior
achievement (PSAT) groups with color. The lowest-performing group is
indicated by the red lines; the middle, the orange lines; the highest, the
green lines. We use line pattern to indicate phase. Phase I is indicated with
a dotted line; Phase II, a dashed line; Phase III, a solid line. If detracking
had the sort of negative consequences sometimes feared, then we should
expect to see lower IB scores for high-PSAT students in Phases II and III
than in Phase I. Likewise, Appendix Figure C4 illustrates the findings in
Table 8, which estimates the probability of taking Math SL rather than
Math Studies, separately by prior math achievement groups.

Math Studies SL IB Exam Scores,
by Detracking Phase and PSAT Group (Low, Middle, High)
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Figure C1. Math Studies: IB scores as a function of cohort and phase,
separately by prior math achievement groups (interrupted time series
analysis)

52



TCR, 121, 090308 Opening the Gates: Detracking and the International Baccalaureate

High-Ph1 —— = High-Ph 2 High-Ph3
Mid-Ph1 —— = Mid-Ph2 Mid- Ph3
Low-Ph1 —— —Low-Ph2 Low- Ph3

o 1!
LN
~ o

121 »

§9,
: Pl
L

Figure C2. Math SL: IB scores as a function of cohort and phase,
separately by prior math achievement groups (interrupted time series
analysis)
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Figure C3. English: IB scores as a function of cohort and phase,
separately by prior verbal achievement groups (interrupted time series
analysis)
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Probability of Taking Math SL Rather Than Math Studies SL,
by Detracking Phase and PSAT Group (Low, Middle, High)
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Figure C4. Probability of taking Math SL rather than Math Studies,
separately by prior math achievement groups (interrupted time series
analysis)
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APPENDIX D

Figures 4, 5, and 6 NONPARAMETRICALLY

We address the possibility that our chosen cut scores for prior achieve-
ment groups may be driving the observed trends with the following local
linear regression results. Although we do plot the results using the color
and line patterns used throughout the article to indicate ability group and
detracking phase, we performed the underlying local linear regression
(nonparametric function) as a single analysis across all ability groups. That
is, we did not force the function to break at our designated ability group
boundaries, but rather permitted it to run uninterrupted across the range
of PSAT scores. As illustrated in the plots, we observe very similar patterns
to those from the analysis in the main article. For example, in the case of
the Math Studies scores, we see that students in the lower range (left side)
of the lowest group of PSAT scores appeared to do better in Phase II than
in Phase III, that students in the highest group of PSAT scores appeared to
do similarly well in Phase II and Phase III, and that across all PSAT scores,
students tended to do better in Phases II and III than in Phase I. Because
these results tell a similar, though nonlinear, story to those of our linear
functions, we find some evidence that our choice of cut scores for ability
groups did not drive our results.

Local Linear Regression - Math Studies SL IB Exam Scores,
by Detracking Phase and Math PSAT Group (Low, Middle, High)
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