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Indiana, Oklahoma, and Washington each have programs designed to address college enrollment
gaps by offering a promise of state-based college financial aid to low-income middle school students
in exchange for making a pledge to do well in high school, be a good citizen, not be convicted of a
felony, and apply for financial aid to college. Using a triple-difference specification, we estimate the
effects of Washington's College Bound Scholarship program on students’ high school grades, high
school graduation, juvenile detention and rehabilitation, and incarceration in state prison during
high school or early adulthood. We find insignificant and substantively small or negative effects on
these outcomes. These results call into question the rationale for such early commitment programs.
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THE past eight decades have witnessed signifi-
cant increases in the proportion of U.S. students
enrolling and graduating from college (Ryan &
Bauman, 2016). Despite this progress, substan-
tial educational attainment gaps still exist
between low- and high-income students (Duncan
et al., 2017; Ziol-Guest & Lee, 2016). Aud et al.
(2011), for instance, report a 29-percentage-point
gap between students from low- and high-income
families in the share attending either a 2- or
4-year college in the fall immediately after com-
pleting high school, and Kena et al. (2015) report
a 45-percentage-point gap in graduation from
college.

Empirical research has identified a variety of
factors that contribute to the persistence of col-
lege enrollment gaps; one key issue is that

disadvantaged students often lack the academic
preparation necessary to succeed in college
(Jacob & Linkow, 2011; Kirst et al.,, 2004;
Rosenbaum, 2001).!

One way that states and localities are working
to address college attainment gaps is by offering
low-income students an early promise of funding
for college in exchange for making a pledge.”
And several states (described below) link state-
based college aid programs to low-income stu-
dents making an early (during seventh to ninth
grades) promise to do well in high school, be a
good citizen (e.g., by not committing a felony),
and complete a Free Application for Federal
Student Aid (FAFSA). These “early commitment
pledge programs” are hypothesized to help stu-
dents by making college more affordable and,
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importantly, the early promise of funding is
thought to set them on the right path by creating
a strong incentive for them to do well in high
school, avoid criminal activity, and fulfill pledge
requirements. Understanding whether these
types of programs increase student achievement
and college readiness is immensely important,
but much of the existing evidence of such pro-
grams is weak, primarily because prior studies
have lacked data necessary to establish suitable
control groups.

Washington State’s “College Bound Scholarship
Program” (“CBS”) is an early commitment need-
based scholarship program designed to encourage
economically disadvantaged middle school stu-
dents to “choose a path that will lead to educational
success after high school.” The goal of this article
is to evaluate whether this policy has met the legis-
lative intent to improve the antecedent conditions
required for low-income youth to successfully
enter college. We estimate the effects of eligibility
for the CBS on high school grades, high school
graduation, the probability that students remain
enrolled in Washington state public high schools,
whether students are in juvenile detention or reha-
bilitation centers in 10th and 12th grades, and the
likelihood of incarceration during high school or
early adulthood.

Using a difference-in-differences-in-differences
(DnDnD) identification strategy—incorporating
differences between eligible, nearly eligible, and
ineligible students before and after the availabil-
ity of the CBS program—we find substantively
small and statistically insignificant and/or nega-
tive effects on the academic outcomes. There is
some suggestive evidence that eligibility reduces
the likelihood of incarceration, but the estimates
are not consistently statistically significant and
sensitive to model specification.

Conceptual Model Undergirding the CBS
Program and Literature Review

Conceptual Model and the Washington CBS
Program

Central to human capital theory is the idea
that individuals are forward-looking and make
decisions, including about schooling, that are
thought to increase later career prospects and
earnings (Altonji et al., 2012; Becker, 1993).

Consistent with this, early commitment pledge
programs are designed to impact college-going
in several ways.3 First, and most directly, stu-
dents in need of funding for college are provided
a scholarship. There is a large body of literature
showing that college aid is a key to encouraging
disadvantaged students to apply for and enroll in
college (e.g., Deming & Dynarski, 2010), and
that many of them, if they did enroll in college,
would be successful (Hoxby & Avery, 2012).

Second, early commitment pledge programs
seek to change the orientation of students toward
college long before it is time for them to apply by
providing an early signal that the financial
resources to attend college are within a student’s
grasp. Changing students’ perceptions about col-
lege affordability can be quite important as they
are often misinformed about college costs
(Hoxby & Turner, 2015; Avery & Kane, 2004).

Third, and most closely aligned with the work
we present here, early commitment pledge pro-
grams provide clear guidance about academic
and behavioral requirements for the receipt of a
scholarship. The hope in doing so is that not only
are expectations changed for forward-looking
students, but their decisions in high school are
therefore more likely to follow a college prepara-
tory trajectory. This might entail taking high
school courses, such as Advance Placement or
calculus courses, that set them up for college suc-
cess (Bound et al., 2009; Sadler & Tai, 2007), or
performing better in classes, thus positively
affecting students’ grade point averages (GPAs).*

The Washington CBS was created by the
Washington legislature in 2007 and was patterned
on similar programs in Indiana (21st Century
Scholars Program initiated in 1990) and Oklahoma
(Oklahoma’s Promise initiated in 1996), but as we
describe below, the Washington program has some
features that differentiate it from similar early
commitment pledge programs.

A Washington State student is eligible to sign
the CBS pledge if during seventh or eighth grade
(or ninth grade for the first eligible cohort during
2008-2009) any of the following applied: The stu-
dent was eligible for free or reduced-price lunch
(FRPL), the student’s family received Temporary
Assistance for Needy Families (TANF), the stu-
dent was a foster youth, or the student’s family
income was below 185% of the poverty line
(which would also qualify the student for FRPL).

111



Goldhaber et al.

For the first cohort of students eligible to sign the
pledge in 2008, 185% of the poverty line equaled
US$39,220 for a family of four. Students are
encouraged to sign up using a variety of tactics.
For instance, Goldhaber et al. (2019) find that
80% of interviewed guidance counselors held
individual meetings with students, 60% of coun-
selors used parent—teacher conferences to encour-
age sign-ups, and 40% of counselors called
students’ parents at home.
The text of the pledge read as follows:

Yes, I am college bound! I pledge that I will:

e Do well in middle school and high school, and grad-
uate with a cumulative high school grade point aver-
age of 2.0 or higher on a 4.0 scale.

e Be a good citizen in my school and my community
and not commit a felony.

e Apply for financial aid by submitting the Free
Application for Federal Student Aid (FAFSA) in a

timely manner during my senior year of high school.’

When the student enters her senior year, to be
eligible for the financial aid the student’s family
income during that year must be below 65% of
the state’s median family income.® The fact that
the CBS is contingent on family income during
a student’s senior year somewhat weakens the
clarity of what rewards will follow from signing
and fulfilling the pledge. However, note that
65% of the state’s median family income was
US$53,000 for the first eligible cohort, which
means that students in this cohort who were
income-eligible to sign up in eighth grade (e.g.,
below US$39,220 for a family of four) were
likely still income-eligible to receive the schol-
arship in 12th grade.

Should the student remain income-eligible in
their senior year, the guaranteed aid is both gener-
ous and transparent, completely covering tuition
and service/activity fees after other financial aid is
applied.” For instance, CBS recipients received an
annual average of US$2,033 across the first three
cohorts of eligible CBS students (Washington
Student Achievement Council [WSAC], 2017).
Students attending private institutions of higher
education in Washington receive an amount equal
to what the average student receives attending a
comparable public institution in the state (typically
the average award given at the University of
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Washington and Washington State University). The
CBS covers eight semesters (12 quarters) so long as
the student maintains Satisfactory Academic
Progress as determined by the college, must be used
within 5 years of high school graduation, and can-
not be used for graduate school.

Literature Review

Early commitment pledge programs, like the
CBS, are similar to merit scholarship programs
that are available in many states (Georgia’s
HOPE Scholarship Program is particularly well-
known) in that they require students to earn a cer-
tain high school GPA to be eligible for receipt of
the funds. They differ from merit scholarship
programs in that they are income-contingent at
the time of signing up (i.e., available only to low-
income students) and require the signing of a
pledge in the early high school grades.® For more
information on the many different types of prom-
ise programs see LeGower and Walsh (2017) and
Perna and Leigh (2018).°

The CBS program is most similar to programs
in place in Indiana and Oklahoma. But there are
two key programmatic differences between
Washington’s program and these programs. First,
until recently, the programs in Indiana and
Oklahoma had no income requirement at the
time that the student attended college. Heller
(2006) noted,

[tlhe distinguishing characteristic of these two
programs from that of other publicly funded aid
programs is that once students are accepted into the
program while in middle school, they will not be
removed even if their family’s economic circumstances
change. (p. 1276)

Second, the programs in Indiana and Oklahoma
require students to take certain college-appropri-
ate coursework while in high school to be eligible.
The CBS, in contrast, has no specific coursework
requirements and only a relatively weak 2.0 GPA
standard. See Table 1 for a side-by-side compari-
son of these three programs.

Unlike the extensive literature on state merit
aid scholarship programs, there is limited research
on state-administered early commitment pledge
programs likely due to the lack of data needed to
form appropriate comparison groups for those



TABLE 1
Washington State's Program and Other State Programs

Indiana 21st Century Scholars

Washington College Bound

Program characteristics Program Oklahoma promise Scholarship
Year started 1990 1992 2007
When the student signs the pledge

Time of commitment Sixth, seventh, or eighth grade  Eighth, ninth, and tenth grade = Seventh and eighth grade

Income requirement when No (foster care); otherwise, yes
the pledge is signed? (varies by household size,
equivalent to eligibility for
FRPL)

When the student goes to college

No (class of 2015 and earlier);
yes (class of 2018 and later);
depends on when enrolled in
the program (class of 2016,
2017)

Income requirement to
qualify for scholarship?

GPA threshold 2.0 (class of 2014 and earlier);
2.5 (class of 2015 and later)
College-bound Yes
coursework requirement?
Requires the student to

earn a specific type of

No (class of 2016 and earlier);
yes, a “Core 40” diploma

diploma? (class of 2017 and later)
Other curricular No (class of 2016 and earlier);
requirements yes—completion of “Scholar

Success Program” (class of
2017 and later)

Yes (class of 2015 and earlier);
no (class of 2018 and later);
depends on when enrolled in
the program (class of 2016,
2017)

Toutkoushian et al. (2015); St.
John et al. (2003, 2004, 2005,
2008)

Guaranteed full tuition?

Prior Studies

Yes (Family income of
US$50,000 or less at
commitment. Special
income provisions apply
to children adopted from
certain court-ordered
custody and children in the
custody of court-appointed
legal guardians)

No (prior to 2012-2013);
yes (starting in 2012-2013
and later), family income
of US$100,000 or less at
the time the student begins
college

2.5

Yes

No

No

Yes, full tuition at public
institutions and a portion of
tuition at private institutions

Mendoza & Mendez (2012);
Mendoza et al. (2009)

No (identified by state as
eligible for FRPL, family
receives basic food/TANF
benefits, or currently in
foster care or a dependent
of the state); otherwise, yes
(varies by household size,
equivalent to eligibility for
FRPL)

Yes, less than 65% of the
state’s median family
income (US$53,000 for a
family of four in 2012—
2013)

Yes, plus a book allowance

Fumia et al. (2018);
Goldhaber et al. (2019)

Source. Harnisch (2009), Heller (2006), Indiana Division of Student Financial Aid (2013a, 2013b, 2013c), Oklahoma State Regents for Higher
Education (2013a, 2013b), and Washington Student Achievement Council (2013).
Note. FRPL = free or reduced-price lunch; TANF = Temporary Assistance for Needy Families; GPA = grade point average.

students who are eligible to participate in these
programs (see also Table 1 for research on each of
these programs). For instance, St. John et al.
(2003, 2004, 2005, 2008) investigate the possible
impact of Indiana’s 21st Century Scholars
Program on student-level outcomes. The 21st
Century Scholars Program is the most analogous
studied promise program to the CBS, in that it is
state based and is an early commitment program.

The studies find significant positive associations
between completion of the pledge in Indiana, the
likelihood that students completed an advanced
high school curriculum, and enrollment in both
2- and 4-year colleges.

Although the St. John et al. studies may provide
evidence about these state-sponsored early commit-
ment programs, they are quite limited. Specifically,
they do not rely on data about cohorts of students
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before the introduction of the pledge program, and,
importantly, lack information needed to identify if a
student was eligible for the program. Thus, they
were forced to compare students who signed the
pledge, to a comparison group of students who may
or may not have been eligible. St. John et al. (2004),
for example, use students who attended high-
poverty schools, but who did not sign the pledge, as
the control group. By using students who did not
sign the pledge as the comparison group, any esti-
mated program effects are likely confounded by
unobserved variables that are correlated both with
the likelihood of a student signing the pledge and
with the likelihood of a student attending college, as
students who enroll in the program are probably
more likely to attend college (holding observable
student characteristics constant) given their unob-
served motivation. Toutkoushian et al. (2015)
attempt to address these identification issues using
propensity score weighting and an instrumental
variable strategy. Similar to the findings in the St.
John et al. studies, they find positive effects of the
21st Century Scholars Program on college enroll-
ment, albeit of reduced magnitude.

Most studies of state-sponsored early commit-
ment programs focus on the effects of the pro-
grams on college-going, not whether the programs
change high-school achievement or behavior. The
few studies that do examine high school outcomes
are on programs with substantial programmatic
differences from the CBS.'° But, the evidence we
report here on high school achievement and
behavior complements research by Fumia et al.
(2018) that focuses primarily on college enroll-
ment and attainment, but also replicates our anal-
ysis on high school outcomes. Fumia et al. (2018)
use a difference-in-differences (DnD) estimator
with propensity score weighting and find that the
scholarship has no effect on on-time graduation,
reduced cumulative 12th grade GPA, misdemean-
ors, and reduced felony convictions before the
end of 12th grade. As we report below, our find-
ings focus on a few additional outcomes, but are
broadly consistent with these findings.""

Data and Analytic Approach

Data

The data we utilize for this research are col-
lected by Washington State’s Education Research
and Data Center (ERDC)."> ERDC maintains
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individual student-level K—12 records for all
public-school students in the state. These data
include the student’s academic performance
(GPA, performance on state assessments, etc.)
while in middle and high school, and whether the
student graduated from high school. These data
also include records of whether the student was
enrolled in a school associated with a juvenile
detention or a juvenile rehabilitation facility."
ERDC links these data to data maintained by the
WSAC on which students have signed the CBS
pledge.

Unlike prior studies of early commitment
financial aid programs, we have data on two
cohorts of students who did not have the opportu-
nity to sign the CBS pledge, that is, those who
were in eighth grade in 2005-2006 (“Cohort 1)
and 20062007 (“Cohort 2”). Cohorts 3 through
5 include those who had the possibility of being
eligible to sign the CBS pledge.

In addition, through an agreement with the
Department of Corrections (DOC), we have
access to the census of all individuals who are
incarcerated in Washington State prisons at any
point between January 2009 and November
2014. This information was linked to the ERDC
data through social security numbers, names, and
dates of birth, and then de-identified. The over-
whelming share of individuals in our sample
incarcerated in state prisons are for more serious
crimes, such as felonies, rather than misdemean-
ors. Indeed, 98.9% of students in our DOC data
were convicted of at least one felony. Our out-
come measure is whether the student was incar-
cerated in a Washington State prison within
roughly 18 months after what would be antici-
pated as on-time high school graduation."* Due
to the limited span of time included in our DOC
data, we can only compute this outcome for our
second and third cohorts (i.e., students in the
cohorts immediately before and after the intro-
duction of the CBS program).

We do not have access to data on county jails.
Many misdemeanors and minor crimes are han-
dled by county jails, rather than state prisons.
Thus, our outcome measure of incarceration
mainly reflects serious crimes of adults and those
below 18 years of age who are tried as adults. In
our sample, 0.15% experience incarceration,
which is equal to the national incarceration rate
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in state prisons for individuals between the ages
of 18 and 19 in 2014 (Carson, 2015)."

Our data include 443,315 individual student
records for the five cohorts, but we drop from
these data foreign exchange students, observa-
tions with missing ID codes, observations with
multiple IDs and irreconcilable birthdates, stu-
dents enrolled part-time in public high school,
and students who were not identified in a school
in eighth grade. These restrictions reduce the
number of observations to 415,384, including
169,887 in the pre-policy Cohorts 1 and 2, and
245,497 in the post-policy Cohorts 3, 4, and 5.
Nearly half of the students in the post-policy
cohorts, 114,612, were clearly eligible for the
CBS program as a result of being enrolled in fos-
ter care or FRPL eligible in eighth or ninth grade
(Cohort 3) or seventh or eighth grade (Cohorts 4
and 5). We will henceforth label these students as
“CBS-Eligible” students. Similarly, nearly half
of the students in the pre-policy cohorts, 75,146,
were enrolled in foster care or were FRPL eligi-
ble in eighth or ninth grade—yet, these disadvan-
taged youth were ineligible for the CBS
scholarship. As these students would have been
eligible to apply for the CBS scholarship had the
CBS been implemented 1 or 2 years earlier, we
refer to them as “CBS Pseudo-Eligible” students.
As a robustness check, we alternatively define
students as CBS Pseudo-Eligible if they were in
a pre-policy cohort and were enrolled in foster
care or were FRPL eligible in seventh or eighth
grade (i.e., consistent with Cohorts 4 and 5)."°

In our triple-difference specification, described
below, we contrast the experiences of CBS-
Eligible students with students who were eligible
for FRPL in a grade that is adjacent to the grades
that would have made the student CBS Eligible
(or CBS Pseudo-Eligible) to sign the CBS pledge.
Hereafter, we refer to these students as “CBS
Border-Eligible” students. For example, for the
last cohort of students, Cohort 5, a CBS Border-
Eligible student was eligible for FRPL in sixth
grade, ninth grade, or both, but not in seventh or
eighth grade. Had this student been eligible for
FRPL in seventh or eighth grade, this would make
them eligible to sign the CBS, that is, CBS
Eligible. CBS Border-Eligible students are essen-
tially disadvantaged at the wrong time.

The identifying assumption of this specifica-
tion is that, conditional on controls, among

CBS-Eligible/Pseudo-Eligible students and Border-
Eligible students, the exact timing of FRPL sta-
tus is assumed to be uncorrelated with high
school outcomes across time, aside from the
effect of CBS eligibility. In the appendix, we
show these patterns for an alternative definition
of Pseudo-Eligible and pre-policy Border-
Eligible students that is based on the fact that, in
the first year of the CBS program, students were
eligible to sign the pledge in the eighth and ninth
grades, rather than the seventh and eighth grades
for later cohorts of students. Models from this
alternative definition presented in Appendix
Table Al are qualitatively similar to our main
models, suggesting that the identifying assump-
tion is borne out by the data. Finally, “Ineligible”
students are neither CBS Eligible, CBS Pseudo-
Eligible, or CBS Border Eligible. Figure 1 graph-
ically illustrates the definitions for CBS Eligible,
Pseudo-Eligible, Border Eligible, and Ineligible
students for our five cohorts.

Note that we define a student as “eligible” for
the CBS program if the student is enrolled in fos-
ter care or is known to be eligible for FRPL.
Unfortunately, this is an imperfect definition and it
is not possible with existing administrative data to
construct a perfect measure of whether the student
is eligible to sign up for the CBS in middle school
as we do not have information on students who
may be income eligible despite not receiving
FRPL, the Supplemental Nutrition Assistance
Program (SNAP), the Food Distribution Program
on Indian Reservations (FDPIR), or TANE."” We
estimate that our definition of “eligible” will miss
13.4% of students who are actually eligible.'®
Given that these income-eligible-only students
will also be missed in our control group, Border-
Eligible students, their absence is unlikely to bias
our estimates.'’

Panel A of Table 2 provides descriptive statis-
tics for student outcomes. Our first outcome is
whether a student is enrolled in Washington State
public schools by 10th grade. We find that 7.8%
of our sample transferred to an out-of-state or
private school or dropped out by 10th grade.”
Among enrolled students, 2.0% (1.2%) were
enrolled in juvenile detention or rehabilitation in
10th (12th) grade. However, there is a strong dis-
parity in rates of such enrollment; in the pre-pol-
icy cohorts, 4.4% of CBS Pseudo-Eligible
students were enrolled in juvenile detention or
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Year Grade
Entering
Cohort 8th Grade 6 7 8 9 10
Pre-Policy 1 2005-06 Border Pseudo-Eligible Border
Pre-Policy 2 2006-07 Border Pseudo-Eligible Border
Post-Policy 3 2007-08 Border --- CBS-Eligible --- Border
Post-Policy 4 2008-09 Border --- CBS-Eligible --- Border
Post-Policy 5 2009-10 Border --- CBS-Eligible --- Border

FIGURE 1.
and Ineligible students.

Grade and cohort combinations used to define CBS-Eligible, Pseudo-Eligible, Border-Eligible,

Note. “CBS-Eligible” includes post-policy cohort students who were enrolled in foster care or eligible for free or reduced-price
lunch in a grade that would have made the student eligible to sign the CBS pledge. “Pseudo-Eligible” includes pre-policy cohort
students who were enrolled in foster care or eligible for free or reduced-price lunch in eighth or ninth grade. “Border-Eligible”
includes students who are ineligible but who were eligible for free or reduced-price lunch in a grade that is adjacent to the grades
that would have made the student eligible (or Pseudo-Eligible) to sign the CBS pledge. For example, a Border-Eligible student
from Cohort 1 may be eligible for free or reduced-price lunch in seventh or 10th grade, but not in eighth or ninth grade. “Ineli-
gible students” are neither Border-Eligible or Eligible/Pseudo-Eligible. CBS = College Bound Scholarship.

rehabilitation in 10th grade (Column 2) com-
pared with only 0.4% of students who were
Ineligible (Column 6). We also find large pre-
policy disparities in 12th-grade GPA (2.36 vs.
2.95), 12th-grade GPA above 2.0 (0.679 wvs.
0.883), graduating high school on-time (0.547
vs. 0.834), and incarceration (0.0037 vs. 0.0006).

As shown in the Column 4, during the pre-
policy period, CBS Border-Eligible students
have higher rates of enrollment in juvenile deten-
tion or rehabilitation, lower GPAs, and lower
rates of high school graduation than other pre-
policy ineligible students. CBS Border-Eligible
students are disadvantaged in the pre-policy
period relative to Ineligible students and some-
what advantaged relative to CBS Pseudo-Eligible
students. By definition, Border-Eligible students
qualify for FRPL in one or two grades in middle
school and early high school, and, importantly,
not in another two grades. As such, their level of
economic disadvantage is “transitory” relative to
students who are chronically eligible for FRPL.
In contrast, the Pseudo-Eligible/Eligible group of
students includes both students who were eco-
nomically disadvantaged in one or two of the
“right” grades (right for CBS eligibility pur-
poses) and all students who were chronically
economically disadvantaged, that is, FRPL eligi-
ble for consistent and sequential years. Moreover,
Michelmore and Dynarski (2017) shows that
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chronic economic disadvantaged, as measured
by FRPL, has a cumulative effect on academic
performance.

For both CBS-Eligible and CBS-Ineligible
students, 12th-grade GPAs increased after the
CBS policy was implemented. Figure 2 shows
the shifts in these distributions. As we show
below, there is no statistically significant evi-
dence that the CBS policy caused an increase in
eligible students’ GPAs. Moreover, there is no
evidence that CBS increased the likelihood of
students being above the 2.0 GPA threshold, and
no spike is visible in the distribution of eligible
students’ 12th-grade GPAs at 2.0.

We observe a considerable reduction in the on-
time high school graduation gap between
CBS-Eligible and CBS-Ineligible students (by
3-percentage points from —0.287 to —0.257). We
also find a narrowing of the difference between
Eligible and Ineligible students in their likelihood
of being in juvenile detention or rehabilitation
and incarcerations (with pre-policy disparities in
these outcomes narrowing by 31%—45%). These
changes in mean differences are suggestive of a
policy effect, however, as we show below, we
find evidence that suggests that these changes
were not caused by the CBS policy.

Panel B of Table 2 shows descriptive statistics
for student characteristics that are used as control
variables in our subsequent regressions. Eligible
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FIGURE 2.
students.

students are far more likely than Ineligible stu-
dents to be migrants, homeless, from a household
where English is not the primary language,
Hispanic or African American, and from Eastern
Washington. Eligible students have lower sev-
enth-grade test scores, but these disparities nar-
rowed somewhat, with the reading test score
disparity narrowing from —0.71 SD pre-policy to
—0.63 SD post-policy.

Analytic Approach

Our beginning analytic strategy is to utilize a
DnD analysis to compare differences in out-
comes of those who meet the CBS eligibility
requirements in cohorts before (Cohorts 1 and 2,
that is, Pseudo-Eligible students) and after
(Cohorts 3, 4, and 5, that is, Eligible students) the
introduction of the implementation of the CBS
program (the first difference), and compare this
to cross-cohort differences in outcomes for stu-
dents who do not meet the eligibility require-
ments (the second difference), that is,
Border-Eligible and Ineligible students. By com-
paring Eligible students to Border and Ineligible
students in our DnD approach, rather than CBS
pledge signers, our models are designed within
an Intent-to-Treat (ITT) framework. This DnD
analysis is expressed in Equation 1:

Change in distributions of 12th-grade cumulative grade point averages for eligible and ineligible

Y. =B, +BCBS_Eligible; x Post, +
B,CBS_Eligible, + B;Post, + (1)
B4FRPL; +BsX; +¢

imt>

where Y, is the outcome for student i attend-
ing middle school m in cohort 7. 3,, is middle
school fixed effects based on the student’s
enrollment during the fall of eighth grade. Post,
is an indicator that equals 1 if the student is in
post-policy Cohorts 3, 4, or 5. CBS_Eligible; is
an indicator for being Eligible (or Pseudo-
Eligible) for the CBS program as described
above. FRPL, is a vector containing the full set
of possible patterns of FRPL eligibility during
Grades 6, 7, 8,9, and 10 (i.e., just sixth, just sev-
enth, just eighth, just ninth, just tenth, sixth and
seventh, sixth and eighth, . . ., and eligibility in
all five grades). X, is a vector of individual stu-
dent characteristics as listed in Table 2. g,,, is
the error term.”!

We include eighth-grade middle school effects
to account for unobserved middle school factors
that might influence both the identification of
student eligibility for the CBS program and a stu-
dent’s academic trajectory.”> The inclusion of
FRPL,; as a set of control variables will capture
the pattern of the student’s disadvantage which is
likely to have strong effects on student outcomes
(Michelmore & Dynarski, 2017).%
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The key policy variable upon which we focus
is CBS_Eligible; x Post,. As with all DnD analy-
ses, the internal validity of the estimate as reveal-
ing the true causal effect of the policy relies on
the parallel trends assumption. The identifying
assumption for our DnD design is that changes in
outcomes across cohorts for those who were inel-
igible for the CBS (including both Ineligible and
Border-Eligible students), which is identified by
the third term of Equation 1 (B,Post,), are a rea-
sonable proxy for changes in outcomes that
would have been observed for the CBS-Eligible
population in the absence of the program. For
this counterfactual assumption to be valid, there
must be no factors that influence student out-
comes that shift concurrently with the implemen-
tation of the CBS program and that differentially
affect students who do or do not meet the eligi-
bility requirements.

One concern with this DnD identification
strategy is that the unemployment rate in
Washington had been falling during the period
when these students would be making college
enrollment decisions (from 10.2% in September
2009, t0 9.8% [2010], 9.2% [2011], 7.8% [2012],
and 6.9% [2013]; U.S. Department of Labor &
Bureau of Labor Statistics, 2019). Moreover,
Federal Pell grants for low-income students were
increased during the Great Recession, making it
reasonable to believe that this improving labor
market and shifting financial aid environment
might differentially affect the college enrollment
prospects of traditionally disadvantaged youth
(Barr & Turner, 2013). Potentially offsetting any
positive effect of the improving economy, state
funding for higher education fell dramatically
during this same period, falling 25.5% between
the state’s 2007-2009 and 2011-2013 biennium
budgets, and these changes are likely to have dis-
proportionate negative impacts on the enrollment
decision of low-income students (Washington
Higher Education Coordinating Board, 2012a).

Finally, we note that the first post-policy cohort
entered eighth grade in 2007, in other words, at the
beginning of the Great Recession. The concern
here is that FRPL is relatively blunt measure of
poverty, and that the Great Recession could have
lowered family income in ways that are not well
reflected by this poverty measure, therefore chang-
ing the composition of various comparison groups.
For instance, some students might just slip below
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the income threshold to become CBS Eligible
who, in the absence of the Great Recession, would
not have been. We have no particular reason to
believe that the Great Recession would cause dif-
ferential compositional effects across the different
comparison groups (see the DnDnD discussion
below), but to address this concern, in some mod-
els, we include in X, the county unemployment
rate by cohort and grade as an additional control, as
there is evidence that the impact of the Great
Recession varied significantly across regions (e.g.,
counties with large populations of historically dis-
advantaged racial groups experienced dispropor-
tion increases in unemployment; Thiede & Monnat,
2016).%

To further capture these potential secular
trends, we use a DnDnD specification. This spec-
ification tests whether students that are nearly as
disadvantaged as CBS-Eligible students (i.c.,
Border-Eligible students) appear to have similar
gains to those students who are eligible for the
CBS program. This specification was motivated
by the recent evidence (Michelmore & Dynarski,
2017) from Michigan which shows that there is
considerable intertemporal volatility in students’
FRPL status. We find this is also true in
Washington State; for instance, 22% of students
are FRPL eligible at least once between Grades 6
and 9 were also ineligible in at least one of these
grades. Moreover, as described in the discussion
of the descriptive statistics, this population of
students is observably more similar to the CBS-
Eligible/Pseudo-Eligible student populations.

In this DnDnD specification, we assess
whether Border-Eligible students have better rel-
ative outcomes after the implementation of the
CBS program, which would indicate a secular
trend improving outcomes for disadvantaged
youth. Specifically, we estimate a model that
includes an indicator for Border-Eligible students
interacted with the post-policy indicator as shown
in Equation 2:

Y,.. =B, +B,CBS_Eligible; x Post, +
B,CBS_Eligible; + ;Post, +
B4FRPL; +BsX; + (2)
BeBorder_Eligible; x Post, +
B;Border_Eligible; + ¢

imt*

If the estimated values of P, and B, in
Equation 2 are similar, it would suggest a secular
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time trend affecting disadvantaged youth rather
than an effect of the CBS program per se. The
effect of the CBS policy is captured by the differ-
ence between B, and ;. The identifying assump-
tion for our triple-difference design is that
changes in outcomes across cohorts of Border-
Eligible students, relative to the Ineligible stu-
dents, are a reasonable proxy for changes in
outcomes that would have been observed for the
CBS-Eligible population in the absence of the
program. Put differently, we assume that the dif-
ferences in outcomes between the Eligible/
Pseudo-Eligible and Ineligible students, as com-
pared with the differences between Border-
Eligible and Ineligible students are not correlated
with confounding variables across the time
period of CBS implementation.

The main threat to validity of the DnDnD
specification is the possibility that Border-
Eligible students respond differently to secular
influences across time than CBS-Eligible stu-
dents. As noted previously, by definition, stu-
dents who are Border-Eligible are not chronically
FRPL eligible (because we know they are not
eligible in the CBS program-qualifying grades).
Hence, the Border-Eligible students are slightly
less disadvantaged than the CBS-Eligible/
Pseudo-Eligible students. Thus, the threat to
validity in using this DnDnD specification to
capture the policy effect is that poorer students
(again, likely CBS-qualifying) may respond dif-
ferently to secular time trends than students who
are slightly less poor.

Results

Table 3 reports estimates for the key parame-
ters of Equations 1 and 2: being CBS Eligible
when the program was in effect (f3,); being CBS
Eligible, that is, low income (f3,); not being eli-
gible in virtue of being low-income in the wrong
grade when the program was in effect, that is,
being a post-policy Border-Eligible student, f;
and the difference between the estimated effects
of being CBS Eligible and Border-Eligible,
B, —B¢.> Panel A shows the results from
Equation 1 (the DnD specification), while Panel
B shows the results from Equation 2 (the DnDnD
specification). The bolded text in each panel
indicates the estimated effect of the CBS pro-
gram on the various outcomes.

The interpretation of the magnitudes of the
estimated effects in the table varies both because
we are investigating outcomes that are on differ-
ent scales and because of the nature of the
research design. In particular, in terms of the
research design, it is worth noting again that
findings we present should be interpreted as ITT
estimates. Unfortunately, it is not entirely clear
how to scale up the ITT estimates to obtain esti-
mates of the treatment-on-the-treated (TOT)
impacts. Specifically, we might think of the inter-
vention narrowly as signing the pledge and
receiving the scholarship, in which case the ITT
models would need to be scaled up by the uptake
rate of the scholarship to get the effect of the
scholarship on the treated group, that is, the TOT
effects. Given that the uptake rate of the scholar-
ship was 39% (Goldhaber et al., 2019), the coef-
ficients here would need to be scaled up by a
factor of 2.6 to get the TOT effects. But beyond
the signing of the pledge and availability of col-
lege scholarship funds, the CBS program seeks
to change the college going culture in middle and
high schools (we discuss this in more detail in
Goldhaber et al., 2019). To the degree that there
are positive spillover effects on students that do
not sign the pledge, the 2.6 scale up would over-
state the estimate of the TOT impact.

Column 1 shows a surprising negative effect on
the likelihood of CBS-Eligible students’ 10th-grade
enrollment in Washington State public schools. In
Panel A, which shows the DnD results, this esti-
mated policy effect is —1.2 percentage points, and
in Panel B, which shows the DnDnD results, this
estimated policy effect is —0.9 percentage points.
However, conditional on 10th-grade enrollment
CBS-Eligible students are more likely, by 0.5%, to
be enrolled in 12th grade, as shown in Column 5.
This positive effect on 12th-grade enrollment, con-
ditional on 10th-grade enrollment, is not found to
hold under the DnDnD specification.

There is also evidence (based on the DnD
specification) that the CBS reduced eligible
youth’s likelihood of enrollment in juvenile
detention and rehabilitation (Columns 2 and 6).
Yet, here too it appears, based on the DnDnD
specification, this decline in juvenile detention
and rehabilitation enrollment is a secular trend
for disadvantaged youth, and the differences
between P, and P, are precisely estimated,
small, and not statistically significant.
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The next set of results regarding the student’s
GPA are shown in Columns 3 and 4 for 10th
grade and Columns 7 and 8 for 12th grade. Again,
the results are surprising as they show negative
impacts of CBS program eligibility on GPA.
Focusing on the DnDnD results, we find that the
CBS lowered GPA by 0.039 (0.012) in 10th
(12th) grade and lowered the likelihood of 10th
(12th)-grade GPA being above 2.0 by 1.7 (1.2)
percentage points.”®

Column 9 of Table 3 shows the estimated
effects on graduating from high school on time.
The DnD results seem to suggest a large positive
effect on graduation of 2.5 percentage points.”’
Yet, in the DnDnD results, this apparent effect
appears to reflect a secular improvement in the
high school graduation rates of Washington’s dis-
advantaged students, as reflected by the near
equality of B, and B4 (i.e., 2.7 and 3.3 percentage
points, respectively).

Column 10 of Table 3 assesses whether the
CBS’s requirement that the youth not commit a
felony had an effect on incarceration in state
prison. The DnD results suggest that the CBS
significantly lowered the likelihood of incarcera-
tion by 0.15 percentage points. If true, this would
reflect a cut of nearly half from the baseline (i.e.,
the pre-policy rate of incarceration among
Pseudo-Eligible youth, which was 0.37%). Using
this estimate and the number of CBS-Eligible
youth, we compute that the CBS policy would
lower the number of incarcerated youths in the
state by 57 persons per cohort. This finding is
roughly in line with Doleac and Gibbs (2016),
who find that the announcement of promise-style
type college scholarship programs reduce juve-
nile arrests in affected counties. The DnDnD
results, however, reduce our confidence in this
finding. Although the difference in 3, and B,
—0.12 percentage points, is close to significant at
the .10 level,” this marginally significant result
is sensitive to our robustness check shown in
Appendix Table Al, which uses the alternate
definition of Pseudo-Eligible grades (shown in
Appendix Figure A1)

In summary, we do not find much in the way
of persuasive evidence that the CBS improved
outcomes for eligible youth during high school
nor significantly reduced their likelihood of
incarceration as young adults.*

Discussion and Conclusion

Substantial high school achievement gaps
between advantaged and disadvantaged students
are a significant factor in explaining their dis-
parities in college access and success. Legislators
in Washington State attempted to close these
achievement gaps via an early commitment need-
based scholarship pledge, the CBS. The operat-
ing assumption of this policy is that an early
promise of aid coupled with the student signing
the pledge should encourage low-income stu-
dents to fulfill pledge requirements to stay out of
trouble and academically prepare for college
while in high school. Unfortunately, our results
do not show beneficial effects on measures of
college preparation.

In fact, some of our findings are puzzling in
that they suggest the implementation of the CBS
program led to worse high school outcomes. In
particular, the DnDnD findings show negative
effects on GPA and the likelihood of students
having their 12th-grade GPA be above the 2.0
threshold requirement to receive the scholarship.

Why did we not observe more positive results
for a program that would seem to strongly
incentivize students to get onto a college-going
track in high school? It is possible that Fryer’s
(2011) findings may shed light on the null find-
ings for the CBS program. That is, Fryer (2011)
finds that monetary incentives targeting
achievement outputs, for example, higher test
scores, do not contribute to students’ achieve-
ment because students do not systematically
possess the knowledge of how to turn their
motivation into achievement gains. Similarly,
financial incentives for college may motivate
students to try to get onto a college-going track,
but students may lack the knowledge of how to
achieve this objective. The CBS program does
seek to provide students with help preparing for
college. Guidance counselors, for instance, are
seen by the program as a key lever in this
endeavor (Hurwitz & Howell, 2014). However,
interviews with CBS program administrators
suggest that guidance counselors have heavy
workloads, which prevent them from prioritiz-
ing the program (Goldhaber et al., 2019).

Relatedly, a possible explanation for the unan-
ticipated findings is a discouragement effect. In
particular, a substantial share of students who are
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eligible to sign the pledge in middle school fail to
do so. As noted earlier, Goldhaber et al. (2019)
estimate that only 39% of clearly eligible stu-
dents signed the pledge during the first three
post-policy cohorts. It is merely speculation, but
failing to sign the pledge may create a discour-
agement effect for these students during high
school as they may become aware of their ineli-
gibility to receive this source of need-based
financial aid.>' Discouraged students who were
eligible to sign-up, but did not do so, would con-
tribute to the estimate of the treatment effect in
this ITT model. We have no evidence at hand
with which to assess this hypothesis and leave it
for future work. If such a discouragement effect
exists, it could explain our null and negative
findings. It also might suggest that effects of the
CBS program could be different for future
cohorts of students as the proportion of eligible
students who signed up for the program increased
rapidly over time.

The seemingly negative findings may also be
related to changes in students’ course-taking pat-
terns induced by the CBS program. Students
could be taking more rigorous high school
courses to prepare for college. This explanation
is consistent with findings by St. John et al.
(2008). Indeed, we find eligible students who
signed the pledge compared to eligible students
who did not sign the pledge are taking more rig-
orous high school math courses. Following the
taxonomy developed by Burkam and Lee (2003),
Gottfried (2015), and Goldhaber et al. (2017), we
find that 34% of pledge signing students take
advanced high school math courses,” compared
with 22% of eligible non-pledge signing stu-
dents, and the grades in advance courses may be
lower (Attewell, 2001). We strongly caution
against a causal interpretation from this analysis
as we are examining the difference between CBS
pledge signers and eligible non-signers and these
groups are quite likely to differ in unobservable
ways.

Interestingly, the State of Washington’s most
important source of state funding for low-
income students is the “State Need Grant.”
Students who are eligible for the CBS first
receive their maximum allowable State Need
Grant funding, as well as Federal Pell Grants,
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and then supplement these funds with support
from the CBS program (WSAC, 2015). Thus,
most of the state funds received by CBS recipi-
ents likely represents funding that they would
have received under the State Need Grant even
in the absence of the CBS program.* If students
who failed to sign-up are being discouraged, it
would be quite unfortunate as CBS funding is a
minority of the funding they are likely to receive
from the state.

Furthermore, there is a question about the
horizontal equity as a result of the CBS program.
Funding for this pledge program may siphon off
other state-based financial aid that would other-
wise go to low-income students who failed to
sign-up for the program in middle school, were
poor in the wrong year (e.g., income-eligible in
sixth or ninth grade, but not in seventh or eighth
grade when the pledge can be signed), or moved
into the state during high school and thus were
not able to sign the pledge in middle school. As
these pledge programs are, in effect, a promise
made by the state, it is hard to not fully fund
such promises. Yet, in contrast, Washington
State’s older mechanism for providing funding
for low-income college students, the State Need
Grant, has been underfunded. “Every year since
2009, at least a quarter of eligible students have
not received grants due to lack of state funding”
(Cauce et al., 2017). Given that there is the
potential for tradeoffs in terms of which students
receive college aid under Washington’s different
programs, it is worthwhile to investigate the
extent to which the early commitment element
of the CBS program may influence whether
other needy, but non-CBS qualifying students,
fail to receive state aid when it comes time to
enroll in college.

Of course, the main impetus for the CBS pro-
gram is to encourage college-going. Our findings
are generally supportive of the notion that stu-
dents are on a better college-going trajectory in
high school, but, importantly, not because of the
CBS. The primary mechanism through which we
might expect the program to affect college going
is through the provision of financial aid. Thus, in
future work, we plan to assess the degree to
which the CBS affects college matriculation and
persistence.
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Year Grade
Entering
Cohort 8th Grade 6 7 8 9 10
Pre-Policy 1 2005-06 Border Pseudo-Eligible Border
Pre-Policy 2 2006-07 Border Pseudo-Eligible Border
Post-Policy 3 2007-08 Border --- CBS-Eligible --- Border
Post-Policy 4 2008-09 Border --- CBS-Eligible --- Border
Post-Policy 5 2009-10 Border --- CBS-Eligible --- Border

FIGURE Al.
Eligible, and Ineligible students.

Alternate grade and cohort combinations used to define CBS-Eligible, Pseudo-Eligible, Border-

Note. “CBS-Eligible” includes post-policy cohort students who were enrolled in foster care or eligible for free or reduced-price
lunch in a grade that would have made the student eligible to sign the CBS pledge. “Pseudo-Eligible” includes pre-policy cohort
students who were enrolled in foster care or eligible for free or reduced-price lunch in eighth or ninth grade. “Border-Eligible”
includes students who are ineligible but who were eligible for free or reduced-price lunch in a grade that is adjacent to the grades
that would have made the student eligible (or Pseudo-Eligible) to sign the CBS pledge. For example, a Border-Eligible student
from Cohort 1 may be eligible for free or reduced-price lunch in seventh or tenth grade, but not in eighth or ninth grade. “Ineli-
gible students” are neither Border-Eligible or Eligible/Pseudo-Eligible. CBS = College Bound Scholarship.
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Notes

1. There are also disparities in the probability of
involvement in criminal activity, which has been
found to have clear negative effects on the probability
of college enrollment (Apel & Sweeten, 2009; Kirk &
Sampson, 2013) and completion (Tanner et al., 1999).
Fumia et al. (2018) find that incarceration by age 18
reduces the probability of high school degree receipt
by 22-percentage points and bachelor’s degree receipt
by 4-percentage points.

2. States engage in a variety of other initia-
tives targeting low-income students. California, for
instance, has mandated increases in college prepara-
tory course offerings at schools with higher numbers
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of low-income students (SB-1050, 2016). See also
the Southern Regional Education Board’s descrip-
tion of efforts to improve college readiness among
students who are struggling academically (Barger
etal., 2011).

3. Indiana’s 21st Century Scholars Program, the
first statewide early promise program, was inspired by
Eugene M. Lang’s philanthropy. Nearly four decades
ago, in 1981, as part of a commencement address to a
group of 61 sixth graders, Lang committed to pay for
their college tuition if they graduated from high school
and were accepted into college (Indiana’s 21st Century
Scholars Program, 2019). The Indiana program itself
was conceived by Stan Jones, Indiana’s former com-
missioner for the Commission for Higher Education.

4. Note, however, that changes in course-taking pat-
terns could also negatively affect some students’ grade
point averages (GPAs) if grading standards in college
preparatory courses are more rigorous (Attewell, 2001).

5. This was the pledge for the cohorts in our sample.
The current pledge (as of 2018) reads, “Graduate from
a Washington high school or home school program
with a cumulative grade point average of 2.0 or higher.
Have no felony convictions. Apply for financial aid
by completing the FAFSA or WASFA beginning my
senior year.” In 2017, the pledge also included “(b)e a
good member of my community.”

6. Like all need-based government policies, this
feature of the program gives an incentive for families
to stay low-income. If parents respond to this adverse
incentive, it could have long-term negative effects on
students.
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7. Specifically, the College Bound Scholarship
(CBS) documentation states, “The scholarship amount
will be based on tuition rates at Washington public
colleges and universities. It will cover the tuition and
fees (plus a small book allowance) that are not covered
by other state financial aid awards such as the State
Need Grant. You will receive your scholarship through
your college or university as part of your financial aid
award” (Washington Higher Education Coordinating
Board, 2012b).

8. The outcomes of nonearly commitment (i.e.,
different from the one we focus on here) scholar-
ship programs have been investigated widely. These
programs tend to have positive impacts on in-state
college matriculation and an increase in credit attain-
ment (e.g., Bartik et al., 2017; Carruthers & Ozek,
2016; Cornwell et al., 2006; Page et al., 2019; Perna
& Leigh, 2018; Scott-Clayton, 2011; Sjoquist &
Winters, 2014).

9. For more information on place-based promise
programs, please see Bartik et al. (2017), Carruthers
and Fox (2016), and Harris et al. (2018). The find-
ings from these studies are mixed in regard to the
programs’ impact on college enrollment. Regardless,
these programs may be considered distinct from the
CBS in that, for instance, some of them applied to a
single cohort of students and had little focus on culture
change. The CBS program, by contrast, can be consid-
ered a contractual obligation to students and the intent
of the program is to create a stronger college-going
culture (Goldhaber et al., 2019).

10. For instances, evidence from the aforemen-
tioned Knox Achieves suggests this program may have
increased high school graduation (Carruthers & Fox,
2016). Still Harris et al. (2018) find that “[The Degree
Project] had no measurable effect on students’ academic
preparation during high school.” The Degree Project is
similar to the Knox Achieves in that the scholarship is
sufficient to cover 2-year college costs and partially
cover 4-year costs and available to students in high
school. Other research by Bartik and Lachowska (2014)
and Gonzalez and colleagues (2014) find mixed results
for high school outcomes. Both studies find no impact
on graduation, but that the promise programs decrease
suspensions (Bartik & Lachowska, 2014) and increased
test scores (Gonzalez et al., 2014).

11. In a companion study to this one (Goldhaber
et al.,, 2019), we estimate the factors that predict
whether students sign the CBS pledge and how these
change over time. We find evidence of significant
increases in sign-up rates over time, which might be
indicative of increased college-going expectations in
general, increased effort by program administrators,
or reflect greater awareness of the program. However,
we also find that the factors predicting which students
sign the pledge are closely aligned to those factors

that predict (prior to the CBS program intervention)
whether students matriculate into college.

12. Education Research and Data Center requires
us to note that the research presented here utilizes
confidential data from the Education Research and
Data Center, located within the Washington Office of
Financial Management (OFM). The views expressed
here are those of the author(s) and do not necessarily
represent those of the OFM or other data contributors.

13. Juvenile detention facilities are operated by
counties and juvenile rehabilitation facilities are run
by the state. These programs are described by the
following quotes: “King County uses detention spar-
ingly and only for the most serious or violent crimes
and high-risk offenders. While in detention, youth
attend school and have access to a wide range of pro-
grams and services” (King County Juvenile Division,
2017). “All detention facilities in the state are used
for the custody of accused or adjudicated juvenile
delinquent offenders; some of these facilities also
hold remanded juveniles awaiting sentencing. These
facilities also hold status offenders pursuant to the
federal valid court order exception. Other juveniles
are held in those facilities under limited conditions”
(Washington State Department of Social and Health
Services [WSDSHS], 2014a). “The county juvenile
courts commit the most serious offenders to [Juvenile
Rehabilitation]. With rare exception, youth committed
to [Juvenile Rehabilitation] have been adjudicated for
at least one violent offense, or have a history of a large
number of felony offenses” (WSDSHS, 2014b).

14. Specifically, the felony indicator equals 1 if a
student is observed to have committed a crime that leads
to incarceration between January 1 of their sophomore
year in high school and October 24 four years later.

15. Outside of criminal justice concerns, this pop-
ulation of students also faces significant economic,
academic, and health challenges. We find that 20.5%
pre-policy and 18.3% of post-policy students who were
eventually incarcerated experienced homelessness.
Similarly, this group of students scored —0.867 standard
deviations below the mean on their seventh grade math
test (pre-policy) and —0.665 standard deviations below
the mean (post-policy). Finally, in the pre-policy era
35.4% of this population was disabled compared with
34.8% of this population in the post-policy era.

16. We lack data on sixth-grade enrollment and stu-
dent characteristics for the first cohort. Using our dif-
ference-in-differences-in-differences (DnDnD) strategy
described below requires this sixth-grade data. We are
able to impute the needed data for the first cohort.

17. Washington State began direct certification of
children in Temporary Assistance for Needy Families
(TANF) households as eligible for free meals in 2003—
2004 (Neuberger, 2006) and, as of 2007-2008, 76%
of Washington’s children in SNAP households were
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directly certified for free school meals (Ranalli et al.,
2008). By 2008-2009, all school districts in the United
States were required by the 2004 Child Nutrition and
WIC Reauthorization Act to directly certify recipi-
ents of Supplemental Nutrition Assistance Program
(SNAP) and Food Distribution Program on Indian
Reservations (FDPIR) as eligible for free meals under
the National School Lunch Program. Thus, all TANF
and nearly all SNAP and FDPIR recipients should be
coded as a free or reduced-price lunch (FRPL)-eligible
in our administrative data.

18. This calculation is based on our analysis of
3,245 youth aged 12 to 14 in families included in the
first three waves of the 2008 Survey of Income and
Program Participation (SIPP). If we restrict the analy-
sis to Washington youth (only 93 observations), we
find a comparable rate of youth eligible for CBS based
solely on family income (17.7%), which is not signifi-
cantly different than the full sample given the small
sample size. (Recipients of the FDPIR are directly cer-
tified as eligible for free lunches, but SIPP does not
collect data on FDPIR participation. Since we capture
these youth as FRPL-eligible from school administra-
tive data, our estimate of the fraction that we miss,
13.4%, is an upper bound estimate. Using data in
Usher et al., 1990; U.S. Department of Agriculture,
2012; and Snyder & Dillow, 2011, we estimate that
0.05% [0.10%] of U.S. [Washington] eighth-grade stu-
dents participate in FDPIR.)

19. Bias could be introduced if the high school out-
comes of income only eligible students in either the
Eligible or Border-Eligible group changed across the
period of CBS implementation, but only if one group
changed and not the other.

20. Enrollment in 10th grade, 12th grade, and
graduating can theoretically be censored to exclude
students who leave Washington public schools, but
who do not drop out, that is, transfer out of state or
to private schools. This is accomplished using the
school level withdrawal codes. Nonetheless, transfers
must be confirmed and we are unable to discern if stu-
dents with “unknown” withdrawal codes transferred or
dropped out. For these reasons, we do not censor trans-
fers from our enrollment or graduation results. Results
may be interpreted as enrollment or graduation from
Washington public schools. Nevertheless, as a sensi-
tivity analysis, we run our models censoring known
transfers and find qualitatively similar results. Results
are available upon request.

21. When the outcome is dichotomous, we use a
linear probability model. Using a linear probability
model is preferred in this context (over a logit or pro-
bit specification) given the fact that the central part of
Equation 1, reflected in the first four terms, is essen-
tially a comparison of conditional means. Furthermore,
given the complexities of interpreting interaction terms
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in nonlinear models (Ai & Norton, 2003), we prefer a
linear probability model for its ease of interpretation.
For statistical inference, we use robust standard errors
that are clustered at the middle school level.

22. See Goldhaber et al. (2019) for more on the
factors that might influence whether students sign-up
for the CBS program. School culture is important in
influencing student outcomes. A number of studies, for
instance, find that the high schools play an important
role in influencing graduation (Dobbie & Fryer, 2009),
and in explaining both the quality of the college in which
postsecondary students enroll (Darolia & Koedel, 2017)
and performance in college (Black et al., 2015; Fletcher
& Tienda, 2010; Long et al., 2009).

23. Given the inclusion of the FRPL; vector, the
coefficient on CBS_Eligible; is barely identified and
is based on the shift in grades during which students in
Cohorts 3, 4, and 5 were able to sign-up for CBS (see
Figure 1). As such, the coefficient on CBS_Eligible;
is not particularly interesting and is omitted in the sub-
sequent Table 3, which focuses on key variables.

24. Regression results that do not control for
county unemployment are available from the authors
upon request. We note here that the addition of county
unemployment has little impact on the other coeffi-
cient estimates.

25. Full regression results are available from the
authors, and these results are as expected based on
prior research. For instance, we find that students who
perform better on seventh-grade math and reading
tests are predicted to have significantly higher high
school grades (Kobrin, Camara, & Milewski, 2002)
and are much more likely to graduate on time (Neild
et al., 2008). Asian students have higher grades than
White students, whereas Hispanic students have lower
grades (Nord et al., 2011); similar patterns exist for
female relative to male students (Fortin et al., 2015).
We observe that Hispanic and African American stu-
dents are more likely to be incarcerated, while female
students and students with higher baseline test scores
are less likely to be incarcerated (Chesney-Lind &
Shelden, 2013; Zahn et al., 2010).

26. The estimated DnDnD effect on 12th-grade
GPA is not statistically significant.

27. For reference, the graduation rate for all stu-
dents is 71.2%, and for all CBS-Eligible/Pseudo-
Eligible students, it is 57%. A 2.5% increase is 4.6% of
the pre-policy Eligible group’s, that is, CBS Pseudo-
Eligible students, graduation rate, 54.7%.

28. Given our models make use of the FRPL pat-
terns in eligibility and middle school fixed effects,
logistic regressions including these variables fail to
converge. As a robustness check, we estimated the
DnDnD model of incarceration as a logistic regres-
sion without middle school fixed effects. We find no
statistically significant effect of CBS eligibility on
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incarceration relative to the Border-Eligible student
population. Results are available upon request.

29. Specifically, see Column 10 of Appendix Table
A1, which shows that we find identical incarceration
effects (—0.15 percentage points) for CBS-Eligible and
Border-Eligible students. We also find that the 10th-
grade GPA and enrollment results are not statistically
significant under this definition. We conduct a num-
ber of additional robustness checks to add strength
to our findings. We estimate Equation 1 restricted to
Eligible/Pseudo-Eligible students and Border-Eligible
students. In another check, we estimate Equations 1
and 2, but replace the “Post” dummy main effect with
cohort dummies. In both cases, results are quantita-
tively similar and are available upon request.

30. Our results are broadly consistent with the
results in Fumia et al. (2018) of the Washington
State Institute of Public Policy (WSIPP). WSIPP
was commissioned by the state’s legislature to con-
duct “an evaluation of the college bound scholarship
program” (p. 2) that would “complement studies on
the college bound scholarship program conducted at
the University of Washington” (i.e., the research con-
tained in our paper). The WSIPP report, which uses
a different methodology, concludes that “signing the
pledge in middle school, on average, reduces students’
12th grade GPAs by 0.091 grade points” and “students
who sign the pledge are no more likely to complete
high school on time” (p. 21).

31. Conger et al. (2019) find a paradoxical effect
of offering more Advance Placement (AP) courses
on some high school students’ confidence. In some
instances, increasing access to AP courses may set
underprepared students up for failure and, therefore,
lower students’ confidence resulting in academic
discouragement.

32. Advanced math courses are defined in
Goldhaber et al. (2017) and “include trigonometry,
statistics, pre-calculus, and higher courses.”

33. Unfortunately, we cannot accurately compare
the course-taking patterns of students before and after
the implementation of the CBS program. Specifically,
the student schedule file that has information on
course-taking became available starting in 2010. There
is information on course-taking for students prior to
2010, but these data are based on historical transcripts
and has been judged to be inaccurate (Chen et al.,
2018).

34. In 2015-2016, for instance, CBS recipients,
on average, received US$7,085 from the state of
Washington to pay for college, but only US$1,343
came from the funding designated for the CBS; the
remaining 81% (US$5,742) was State Need Grant
funds (Washington Student Achievement Council,
2017).
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