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Abstract

In 2018, over 13 million American high school students attended high schools with some sort of
honors program or ability tracking. However, to date, there is no consensus in the literature on the
e�ects these programs have on academic performance. I show the relative size of honors programs
can explain the papers' varied �ndings. Using data from North Carolina public high schools, I
identify the e�ect of di�erent honors program sizes on test score performance by using variation
across schools, within schools across courses, and within schools across time. To address concerns
that the gains from honors programs are at the expense of disadvantaged students, I estimate
di�erent average treatment e�ects by quintile of student ability. I �nd that the optimal honors
program size has 20% to 30% of students in it. If all schools switched from their current honors
program size to the optimal size, North Carolina high school students would gain an average of
0.02 SDs. For honors programs with more than 35% of students in them, decreasing the honors
size leads to a Pareto improvement, by quintile.

https://sites.google.com/a/colorado.edu/zachszlendak/research-and-publications


1 Research Question and Motivation

Tracking is the process of separating students by ability in order to customize the level of

content students experience. Archbald and Keleher (2008) estimate that over 80% of high

schools in the US o�er courses that feature multiple tracks representing di�erent paces and

rigor. Several papers examine the achievement e�ect of marginal individuals track choices

while several others consider the impact of introducing tracking or removing it entirely.1

Yet among schools that o�er an honors track, there is wide variation both across schools

and within schools across courses (documented below) in the share of students that enroll in

honors. Motivated by lack of consensus in the optimal honors track size, this paper considers

the school's choice of how selective to make its honors track. Speci�cally, I estimate separate

exible functions mapping a course's fraction in honors into expected standardized test

score performance by category of student preparedness. I further show that these functions

are su�cient to determine the administrator's optimal choice of honors track size for a

typical high school environment where students can self-sort into honors, but where the

administrator can adjust the costs of doing so to select their preferred honors track size.

Ex-ante the e�ects of shrinking the honors program are ambiguous, varying by the type

of student, and dependant on the initial size of the honors program. The top students

who remain in the honors track experience a faster pace and more capable peers; some

marginal students get pushed to a lower track; infra-marginal students in the regular track

experience a more rigorous pace and higher ability peers. Expanding the size of honors

programs allows more students to experience the greater rigor and peer quality of the honors

track. However, as more students move into honors, the honors track becomes diluted and

the regular track experiences a brain drain, decreasing the average student quality in both

tracks. After students self-sort, teachers may then alter the level of instruction to align with

the new student composition of each track. Other classroom characteristics, such as teacher

assignment and class size, may also be a�ected as decentralized schools consider reallocating

resources between the tracks, obfuscating the e�ects di�erent types of students experience.

I estimate a baseline speci�cation using an ordinary least squares (OLS) regression in

which test scores are regressed on a restricted cubic function of the fraction of students in

honors at the school-course in which the student is attending. Separate cubic coe�cients

are estimated for each quintile of a student preparedness index based on past test scores.2 I

estimate this equation using data from North Carolina, which contains histories of students'

past test scores for a large sample of students from 1995 to 2013. The North Carolina

1These papers are discussed in greater detail in my literature review discussion at the end of this section
2I divide students into quintiles of observed ability by course based on predicted test scores using the students'
history of test score performance in mathematics, English, and science.
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data features statewide course speci�c tests in eleven high school courses, of which I choose

six.3 In order to accurately model nonmonotonic e�ects that vary by student ability type

a large data sample is required. This precludes accurate identi�cation through small scale

experiments.

To justify interpreting my estimates of varying the honors program size as causal, it is

necessary to assume that, conditional on controls, the variation in the honors track size is

unrelated to other school and student inputs that may a�ect test score performance. Notice

that by focusing on the school fraction in honors rather than the individual honors choice,

I need not assume that each student's track choice is exogenous conditional on the school-

course wide cost of enrolling in the honors track. This allows me to sidestep the selection

problems associated with individual choice that has been the central focus of the individual

e�ects literature.

None the less, valid identi�cation of the e�ect of changing the size of honors programs

is empirically di�cult because honors program size is partially endogenous to school and

student characteristics that a�ect performance, such as unobservably better cohorts driving

both the share of students in honors and test score performance. I address this in several

ways. First, I limit my sample to schools with typical student distributions and courses

to where honors is the only advanced track. I focus on honors tracking instead of Ad-

vanced Placement (AP) or International Baccalaureate (IB) tracking because students in

both honors and non-honors tracks are taught to the same test in North Carolina, providing

a numeraire of educational gains.45 Secondly, rich controls at the school, teacher, family,

and student level, including parental educational attainment, school size, teacher experience,

education, and test score performance, and student demographics, capture many of the in-



Why might the residual variation of the share of students in honors, after the included

controls, be independent of achievement determinants? Administrators or department heads

may have idiosyncratic tastes or beliefs on the optimal size of an honors track even conditional

on a similar distribution of student attributes, perhaps due to disproportionate pressures

from parents or various federal and state educational accountability regime. Variation in

beliefs about the optimal size of honors may also be partially driven by the dearth of research

on the subject.6 Secondly, relatively modest changes in cohort size may a�ect the number

of classrooms that must be o�ered in a course to meet class size objectives. This could

change the natural set of honors shares depending on the track of the classroom added or

removed from o�erings, which could a�ect peer composition and level of instruction in both

the honors and non-honors classrooms. Lastly, institutional momentum may resist changes

to the share of students in the honors track, even if the current share is sub-optimal. This

institutional momentum may take the form of administrator comfort or e�orts to limit the

number of new classroom preps for teachers.

To show how administrators can select the size of an honors program without assigning

students to tracks, I propose a simple mode of students self-sorting. I assume that adminis-

trators can alter the share of students in honors by adjusting the costs students face when

enrolling in the honors track, creating a default for some students that can be overcome

by paying an e�ort, convenience, or grade cost.78 In practice, while most schools are not

explicit about their target size, they are implicitly setting the fraction through policies that

a�ect incentives to enroll or not enroll in honors. These policies include Grade Point Average

(GPA) boost of each track,9 mandatory meetings with counselors before enrolling to either

encourage or discourage honors, homework loads in each track, and scheduling convenience

of each track. If administrators know the joint distribution of e�ort costs and observed and

unobserved ability, then their choice of enrollment cost determines the expected composition

of students in honors.

I �nd that the highest ability students, quintile 1, most bene�t from honors programs

that comprise 20-30% of the student body, yielding an increase in test scores of 0.07 SD on

average relative to a no tracking alternative. The second quintile exhibits similar but smaller

e�ects as the �rst, with an average test score gain of about 0.05 standard deviations (SDs)

6Conversations with North Carolina administrators and teachers reinforced my belief that their is signi�cant
heterogeneity on what is perceived to be the optimal honors size.

7Even if all students do not pay the costs, it is su�cient to have students near the margin of tracking into
the honors or regular tracks pay the cost.

8Including these costs in welfare estimates, similar to Fu and Mehta (2018), would require additional as-
sumptions reducing the validity of my results.

9GPA boosts involve adding a numerical value that e�ectively inates the letter grades of honors courses
when computing the GPA.
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for the 20-30% range, but the test score gains for this quintile decrease at a slower rate when

the share of the student body increases past 30%. The third quintile experiences its largest

gains from slightly larger honors programs, gaining an average of 0.04 SD when 30-40% of

the student body is enrolled in honors. The fourth quintile is relatively una�ected by varying

the size of the honors program, but does exhibit small gains of about 0.025 SDs when the

share of students in honors is between 20 and 30%. The �fth quintile does not exhibit any

statistically signi�cant gains from any exclusiveness and is instead hurt by tracking programs

with more than 40% of the student body in them.

When administrators weight the gains of all quintiles equally, honors programs with 20-

30% student body enrollment maximize the school's average score, with average gains of 0.04

SDs compared to the absence of an honors track. If all schools switched from their current

honors program size to the optimal size, North Carolina high school students would gain an

average of 0.02 SDs. The 20-30% range for the share of students in honors still maximizes

the administrators problem and delivers sizable gains even with a weighting system that

weighs quintiles 1, 2, 3, and 4 at 20%, 40%, 60%, and 80% of quintile 5, respectively. For

honors shares greater than 30%, it's likely that the bene�t of having more students placed

into the honors program gets drowned out by the cost of having both the regular and honors

track decrease their average student quality and the level of instruction.

Changing the size of the honors program is a low cost avenue for improvement with

potential for sizable lifetime e�ects. A 0.1 standard deviation (SD) increase in contempora-

neous test scores due to teacher performance leads to an increase of annual earnings of at

least 1% at the age of 28 (Chetty et al., 2014a,b). If contemporaneous test score gains from

the choice of honors track size, then even policies that generate small gains in test score

performance may have large lifetime impacts. Furthermore, if the policies a�ect a large

number of students (as is the case in tracking) then these e�ects can aggregate to very large

e�ects on annual earnings as well as other long run outcomes. Using a back of the envelope

calculations from combing the results from Chetty et al. (2014a,b) with my results, if North

Carolina high schools changed from their current honors program size to the optimal honors

program size for six core courses, then the aggregate increase in earnings at the age of 28

would increase by $44 million annually.

My paper is fundamentally di�erent from the existing literature, as it is the �rst to look

at honors program size in a context where students can self-select their track. My results do

have contributions to other strands of the literature and are capable of resolving di�erential

estimates from the literature on the existence of tracking programs. When examining the

e�ect of having tracking programs of unspeci�ed sizes, some papers have found they help the

top students and hurt the bottom students (Betts and Shkolnik, 2000; Ho�er, 1992; Argys
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