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The Florida College and Career Readiness Initiative (FCCRI) was a statewide policy requiring
college readiness testing and participation in college readiness courses for high school stu-
dents. We used regression discontinuity to compare outcomes for students scoring just above
and below test score cutoffs for assignment to FCCRI. We also examined impacts for students
from a wider range of academic performance by using a before-after regression analysis to
compare outcomes for targeted students before and after their schools implemented the FCCRI.
The FCCRI increased the likelihood of enrolling in nondevelopmental courses for some targeted
students, although results differ by academic performance. However, smaller differences in the
likelihood of passing nondevelopmental courses suggest that some students were not prepared

for these courses.
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In 2010, approximately 86% of entering
community college students believed that they
were academically prepared for college, yet
67% tested into developmental course work
(Center for Community College Student
Engagement, 2016). High developmental edu-
cation participation levels are a problem for a
few reasons. First, providing developmental
education is costly. Researchers have esti-
mated the annual national cost of developmen-
tal education at $7 billion (Scott-Clayton,
Crosta, & Belfield, 2014). In addition, the evi-
dence for the effectiveness of developmental
education is mixed, with some research show-
ing it is effective and some showing it is inef-
fective (e.g., Bettinger & Long, 2009; Martorell
& McFarlin, 2011).

This study examines the impact of legislation
enacted by Florida for a statewide program

college readiness, developmental education, state policy

known as the Florida College and Career
Readiness Initiative (FCCRI), which was
intended to reduce the need for developmental
education. The FCCRI consisted of testing
Grade 11 students to determine their college
readiness and offering math and English college
readiness and success (CRS) courses in Grade
12 for students who did not test college ready
the year before. We begin by reviewing the lit-
erature on the transition from high school to
postsecondary education and the impact of sim-
ilar policies in other states. Next, we provide an
overview of the state policy context in Florida
and changes to the policy over time. Then we
describe the data and two different methods
used to estimate program impacts. We used a
sharp intent-to-treat (ITT) regression disconti-
nuity (RD) design to compare outcomes for stu-
dents scoring just above and below test score
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cutoffs for assignment to the FCCRI.' We also
examined the impact of offering the FCCRI to
students from a wider range of academic perfor-
mance levels by using regression analysis to
compare outcomes for targeted students before
and after the schools implemented the FCCRI.
We find that the FCCRI increased the likelihood
of enrolling in nondevelopmental courses for
some targeted students who seamlessly enrolled
in college, although the results differ based on
student performance on standardized assess-
ments. However, smaller differences between
the treatment and control groups in the likeli-
hood of passing nondevelopmental courses sug-
gest that some students may not be prepared for
these courses. We conclude with implications
for researchers and policymakers to consider for
similar programs in other states and directions
for future research.

Literature Review

Developmental education is necessary because
many high school graduates do not have the req-
uisite skills to complete college-level courses
(e.g., Achieve, 2016; Boser & Burd, 2009; Strong
American Schools, 2008). These students often
do not recognize that they lack the preparation
necessary to complete for-credit college courses
and that they will be required to enroll in devel-
opmental education. The gap in understanding
college readiness can be traced to the governance
divide between K—12 and postsecondary institu-
tions as well as to complexities in procedures that
are meant to alert students to their college readi-
ness. Often high schools and colleges within a
state use different college readiness tests—even
when states attempt to align college readiness
testing at high schools and colleges, the resulting
policy is often fragmented or incomplete. When
college readiness testing is not consistent
between the high school and college levels, stu-
dents do not receive a clear message about their
college readiness. Better alignment would not
only help students prepare appropriately for post-
secondary education but might also assist teach-
ers by providing focused and centralized college
readiness standards.

High school curriculum also plays an impor-
tant role in preparing students for college.
Students who participate in rigorous high school
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classes are more likely to persist at a postsecond-
ary institution, remain enrolled at their initial
institution, and pursue a bachelor’s degree track
if they transfer institutions (Attewell & Domina,
2008; Long, Conger, & latarola, 2012).
Furthermore, postsecondary enrollment corre-
lates more closely with high school curriculum
than with high school test scores or class rank
(Adelman, 2006). These findings suggest that
policy initiatives such as the FCCRI that are
designed to boost enrollment in more rigorous
high school courses may improve postsecondary
outcomes.

There is limited evidence on the effectiveness
of programs like the FCCRI. Kurlaender,
Jackson, Grodsky, and Howell (2016) examined
a portion of California’s Early Assessment
Program, which was designed to bridge the gap
between secondary and postsecondary institu-
tions. The program included a voluntary assess-
ment of college readiness in Grade 11 similar to
the FCCRI’s. Using a difference-in-difference
approach, the researchers found that the college
readiness assessment slightly reduced the need
for developmental education in math and English,
with the largest impact for students near the read-
iness cutoff.

Hurwitz, Smith, Niu, and Howell (2015)
assessed a policy in Maine that required students
to take the SAT in Grade 11. The policy, designed
to meet No Child Left Behind’s accountability
requirements by providing an indication of stu-
dent and school performance, had the additional
benefit of helping students meet admissions
requirements at many 4-year colleges. Using
difference-in-difference methodology, the authors
found that mandatory testing raised college-
going rates by 2 to 3 percentage points. However,
the authors did not look at the impact on develop-
mental education participation rates.

To our knowledge, only one other study has
examined the impact of transition courses.
Pheatt, Trimble, and Barnett (2016) studied West
Virginia’s intervention, which required schools
to offer a math transition course to Grade 12 stu-
dents who scored below mastery on the state’s
standardized exam in Grade 11, although course
enrollment was voluntary. They found that the
math transition course had a negative impact on
the likelihood of passing a college gateway
course. The researchers hypothesized that the



courses may not have been aligned with college
readiness testing and that students may have
taken the transition course in place of more rigor-
ous courses.

Florida Policy Overview

In 2008-2009, Florida introduced its own
statewide initiative, the FCCRI, to improve the
state’s college and career readiness rate. This dif-
fered from other college readiness initiatives,
such as summer bridge programs, in that it pro-
vided students with earlier information about
their level of college readiness and focused solely
on improving the academic skills needed for col-
lege. The FCCRI was also geared toward a much
broader group of students than other readiness
interventions, which tend to be more narrowly
targeted toward college-bound students from dis-
advantaged backgrounds.

In Grade 10, all students took the Florida
Comprehensive Assessment Test (FCAT). The
FCAT assesses basic skills learned through Grade
10, but does not assess higher-level skills learned
later in high school and needed for college suc-
cess. Students who scored in the midrange of the
FCAT were targeted for college readiness testing
in Grade 11. Students scoring above this range
were assumed to be college ready, whereas those
below were considered at risk of not graduating
from high school and were required to take a
course to help them pass the FCAT. Students who
did not score above the readiness threshold on
the college readiness assessment in Grade 11
were assigned to CRS courses in Grade 12.
Offered in math and English, CRS courses were
intended to inform students of their college read-
iness status and help them develop the skills
needed to score college ready and succeed in col-
lege courses. The FCCRI differed from other
statewide initiatives in that Florida was the only
state where community colleges and high schools
administered the same test (Achieve, 2012).

Implementation of the FCCRI began during
the 2008-2009 school year under Senate Bill
1908 (2008). Under the initial policy, herein
referred to as the voluntary FCCRI, students
could choose whether or not to take the College
Placement Test (CPT) in Grade 11 and CRS
courses in Grade 12. Starting in 2011-2012, the
FCCRI became mandatory for targeted students
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under House Bill 1255 (2011). The updated pol-
icy, herein referred to as the mandatory FCCRI,
made two further changes. First, a new assess-
ment, the Postsecondary Education Readiness
Test (PERT), replaced the CPT. Second, high
schools were required to administer the PERT
directly, rather than partnering with colleges to
administer the CPT. There were three cohorts
under the voluntary FCCRI (V1 through V3) and
two cohorts under the mandatory FCCRI (M1
and M2).

New legislation in 2015 eliminated the
requirements for common placement testing and
CRS courses, and participation in both compo-
nents became voluntary at both the student and
school levels beginning in the 2015-2016 school
year. These changes occurred after the cohorts
for our evaluation completed high school and do
not affect the impact analyses.

Description of Treatment and Counterfactual
Conditions

The Florida Department of Education
(FLDOE) set standards for CRS courses that
defined the topics to be covered. However, dis-
tricts, high schools, and teachers had consider-
able discretion in how they implemented these
courses and in the curricular materials that were
used. This means that even though all CRS
courses shared the same label, implementation
differed across schools and even within schools.
However, many math CRS courses took the form
of review of Algebra I and II. English CRS
courses tended to resemble a traditional English
IV course, although many teachers indicated that
they placed more emphasis on integrating ACT
or PERT preparation and study skills into the
CRS course (Mokher et al., 2014). Schools
tended to assign teachers with strong credentials
to these courses; CRS teachers were more likely
to have graduate degrees and more years of expe-
rience compared to the statewide population of
teachers (Mokher et al., 2013).

During the first 4 years of the FCCRI (the time
frame for this analysis), approximately 84% of
students were targeted for college readiness test-
ing in math and 57% in English; thus, most of the
student population was affected by this initiative.
The state did not impose sanctions for noncompli-
ance, so not all schools participated. Roughly
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60% of schools offered college readiness testing
during the voluntary FCCRI, rising to 96% during
the first mandatory year. Fewer than 50% of
schools offered CRS math courses and fewer than
25% offered CRS English courses in the volun-
tary period; both rates rose to over 90% when the
policy became mandatory.

Nontargeted students also participated in CRS
courses for several reasons. At some schools, stu-
dents who did not take the PERT were placed in
CRS courses. Additionally, some districts elimi-
nated standard- or honors-level Grade 12 English
courses, making the CRS course the default
English course for many students. In some cases,
administrators placed nontargeted students in
CRS courses when the students were struggling
in more advanced classes or needed an additional
credit to graduate.

Course-taking by voluntary cohorts presents
evidence of the counterfactual. In math, lower- to
mid-performing targeted students primarily shifted
away from “other regular math” courses (which
include courses such as Financial Applications,
Analytic Geometry, and Liberal Arts Math) and
Algebra II. Higher-performing targeted students
also shifted away from “other regular math” as
well as from “other advanced math” courses
(which include courses such as AP Statistics and
Honors Probability). In English, targeted students,
particularly those who were higher performing,
were more likely to take regular English courses
(including CRS) and less likely to take honors-
level English courses. This suggests that the
FCCRI could have induced students on the margin
into less rigorous course work, which influences
the effect of the FCCRI for these students.

Research Questions

The purpose of this study is to examine the
impact of the FCCRI on student outcomes at the
end of high school and during the 1st year of col-
lege. The research questions are as follows:

1.  What is the impact of the FCCRI on out-
comes by the Ist year of college for
a. Students just below the upper FCAT
threshold for assignment to college
readiness testing (highest-perform-
ing targeted students) compared to
students just above the threshold?
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b. Students just above the lower FCAT
threshold for assignment to college
readiness testing (lowest-performing
targeted students) compared to stu-
dents just below the threshold?

c.  Students just below the PERT thresh-
old for assignment to CRS courses
compared to students just above the
threshold?

2. What is the impact of the FCCRI once
schools switch from low to high compli-
ance for all students with eligible FCAT
scores (not just those near the thresh-
olds)?

3. How does the impact of the FCCRI differ
among all eligible students by baseline
achievement and the level of initial col-
lege course taken?

Data and Sample
Data Sources

Our primary data source for both analyses is
student-level records from the Florida K-20
Education Data Warehouse. These data follow all
Florida public school students from Grade 10 for as
long as they remain in Florida’s public education
system and are supplemented with school-level
variables from the National Center for Education
Statistics’ Elementary/Secondary  Information
System and reports produced by FLDOE. We omit-
ted students who transferred to an out-of-state, pri-
vate, or home school or withdrew from school for
medical reasons in Grade 11 or who did not have a
school enrollment record in Grade 12.

RD Sample

The RD analysis includes only cohort M1
because the voluntary cohorts had very low
participation rates in both college readiness
testing and CRS courses, with little variation at
test score cutoffs. We combined test score data
with information on race-ethnicity, gender,
free or reduced-price lunch (FRPL) status,
English language learner (ELL) status, Grade
10 grade point average (GPA), and college out-
comes. Casewise deletion of students with
missing values gives n = 145,580 in math and
n = 145,754 in English among all students who
took the FCAT in Grade 10.?



We examine two different FCAT cutoffs using
two different quasi-experiments and samples.
For example, few students near the low FCAT
margin score college ready on the PERT, whereas
nearly all of those near the high FCAT margin do.
The former group is therefore less likely to suc-
ceed in college but more likely to enroll in CRS
course work. As our Grade 11 PERT sample con-
sists of students targeted based on FCAT scores,
it represents a third quasi-experiment and sample
with achievement levels bounded by those of the
two FCAT samples. However, students near this
cutoff have above-average FCAT scores among
targeted students. Our Grade 12 PERT sample (a
fourth quasi-experiment using a fourth sample)
was targeted based on FCAT scores, scored
below college ready on the PERT, and then took
a CRS course; it therefore tends to be lower
achieving than the overall PERT sample.
Additionally, because PERT retesting is not
required under the FCCRI, there may be both
observed and unobserved differences among stu-
dents who choose to retest compared to those
who do not retest. Although these differences are
not huge, they do suggest that retesters are more
likely to come from lower in the grade distribu-
tion than single-testers, perhaps because those at
the top of the grade distribution have concor-
dance scores on another assessment (see
Supplementary Table S1 in the online version of
the article).” These differences in composition at
each cutoff do not invalidate our estimates at any
given cutoff, however, we cannot separately
identify the effect of different policies at each
cutoff from composition effects at each cutoff.

Analyses using Grade 11 PERT values as the
running variable use only students targeted for
PERT testing (n = 89,225 for math, n = 51,383 in
English under casewise deletion). The modal
student in these samples comes from the middle
of the FCAT targeting range. Students near the
bottom of the targeted FCAT range may be less
likely to have postsecondary plans and may there-
fore have little incentive to comply with assign-
ment to take the PERT, whereas students near the
top of the range may be more likely to have con-
cordance scores on the SAT or ACT that exempt
them from PERT testing. Analyses using Grade
12 PERT values as the running variable use only
students targeted for PERT testing who did not
score college ready on the Grade 11 PERT,
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complied with assignment to a CRS course, and
retook the PERT in Grade 12 (n = 29,264 for
math, n = 10,043 in English under casewise dele-
tion). Figure 1 shows how students progress
through the steps of the FCCRI, with sample sizes
(without casewise deletion) at each stage.

For the college course-taking outcomes, we
limit the analyses to the subsample of targeted
students who are seamless college enrollees, so
the results are not diluted by students who do not
attend college. This should not bias our estimates
because the FCCRI did not have an impact on
high school graduation or seamless college
enrollment. Supplementary Tables S2 and S3 in
the online version of the article provide descrip-
tive statistics of the characteristics of students in
the math and English subsamples.

Before-After Regression Sample

Our sample for the regression analysis started
with all targeted students from cohorts V2
through M 1. We then dropped students who were
not part of the treatment or comparison groups.
The analytical sample was reduced further
because of missing data. Models were estimated
separately for students targeted in math and
English. We refer to this as the full sample of stu-
dents, and it is used for the high school diploma
and seamless college enrollment outcomes. For
other postsecondary outcomes, we restricted the
sample to students who seamlessly enrolled in
college. The full sample was 147,302 in math
and 157,646 in English, and the seamless enroll-
ment subsample was 69,718 in math and 76,772
in English.

To determine whether the full sample was
representative of the population it was drawn
from, we compared student- and school-level
characteristics based on whether the student
attended a school that was in or out of before-
after analysis. First, we compared student-level
characteristics of all targeted students statewide
to those who attended schools that were included
in the before-after regression analysis (Tables
Al and A2). The students attending schools in
the before-after regression sample have slightly
higher achievement than students in schools that
are out of the analytic sample. There are also
small differences in demographic characteris-
tics, but most of the differences are small in
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FIGURE 1.
Initiative progression. Results are for cohort M1.

magnitude. Second, we compared the character-
istics of schools that switched from low to high
compliance to those that did not and found that
most of the mean differences were also small in
magnitude (Table A4). The largest differences
were in school locale, as the in-sample group
had more schools located in suburbs and towns
and the out-of-sample group had more schools
located in the city and rural areas. These differ-
ences in urbanicity may also contribute to the
small differences in student achievement, as
suburban schools (which are overrepresented in
our sample) tend to have higher achievement
levels (e.g., Lleras, 2008).

We also compared student and school charac-
teristics in the treatment group versus the com-
parison group (Tables A5 and A6, respectively).
Almost all of the baseline student-level charac-
teristics have a standardized mean difference that
is less than 0.05. The largest standardized mean
difference was —0.088, for FRPL status. Even
though differences between the treatment and
comparison group are small, we included all
baseline student characteristics as control vari-
ables in our regression analysis to ensure that we
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Yes
[N=54,421; 32.6%]

Yes; below ready
(PERT 50 - 103)
[N=28,296; 16.9%]

No; other course
[N=9,469; 5.7%)

No: no English
[N=1,996; 1.2%)

Number and percentage of students at each stage of the Florida College and Career Readiness

controlled for any small differences between the
treatment and comparison groups. Differences in
school characteristics are also small in magni-
tude. The largest difference is in the percentage
of FRPL students, as students in the treatment
group attend schools with roughly 5% more
FRPL students as compared to students in the
comparison group.

Method

This study uses two methodologies to exam-
ine the FCCRI’s effects on student outcomes.
First, we use RD analysis to estimate the FCCRI’s
impact on students scoring just above or below
thresholds for participation in the FCCRI
(Research Question 1). The RD analysis uses
data for the first cohort of students under the
mandatory FCCRI (M1). Second, we use regres-
sion analysis with a before-after design and
school-level fixed effects to analyze the impact
for students from a broader range of baseline
achievement (Research Questions 2 and 3). The
before-after analysis explores changes over time
using data from M1 as well as two cohorts of



students under the voluntary FCCRI (V2 and
V3). The first voluntary cohort, V1, is excluded
because it was subject to different math require-
ments for high school graduation than the other
cohorts.

Outcome Variables

At the high school level, we examined the
probability that students graduated with any type
of diploma. At the college level, outcomes
included enrollment during the fall semester
immediately following the cohort’s on-time
graduation (seamless college enrollment) and
taking or passing nondevelopmental math or
English courses in the 1st year of college.
Transition courses may be the most relevant out-
come in math because the college readiness cut-
off on the PERT is the score at which students are
recommended for the transition course rather
than developmental courses. The regression
analysis also includes a categorical outcome for
the level of the first course a student takes in col-
lege (no course, lower-level developmental edu-
cation, upper-level developmental education,
transitional [math only], or degree credit). Math
is unique in offering a transition course (interme-
diate algebra) that counts for elective credit but
does not count toward math graduation require-
ments. Table 1 has a list of outcomes and
definitions.

RD

RD analysis is used when assignment to a pol-
icy treatment is determined by whether a continu-
ously valued variable (the “running variable”) has
crossed a predetermined cutoff; Lee and Lemieux’s
(2010) research contains an extremely compre-
hensive study of its features and requirements. RD
analysis has a strong causal interpretation, pro-
vided the data meet strict validity requirements;
Lee and Lemieux provide a list of its applications
to that point by education economists, showing
how it has been applied to a variety of contexts,
outcomes, and treatments. Here, RD analysis is
used to determine the impact of being assigned to
take the PERT in Grade 11, enroll in a CRS course
in Grade 12, and place in developmental course
work prior to college enrollment (since students
scoring college ready on the PERT in Grade 12
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were exempt from enrolling in developmental
education). State policy did not require students to
retake the PERT in Grade 12; three districts
(Flagler, Gulf, and Hamilton) used the Grade 12
PERT as a component of CRS course grades, but
incentives and/or requirements for retesting were
often determined at the school or teacher levels.
Students who retook the PERT were slightly more
likely to be female (in math only), minority, non-
native English speakers, and/or economically dis-
advantaged, but these differences all had
standardized mean differences of 0.11 or less, far
below the level of 0.25 at which the What Works
Clearinghouse (WWC; 2015) maintains that base-
line equivalence is violated.

RD analysis is useful because it isolates the
impact of the policy being analyzed without cap-
turing extraneous factors. If assignment to the
treatment group is the only thing that changes
noticeably at the cutoff for treatment, any differ-
ence in student outcomes should be attributable
to that treatment. The main drawback of RD is
that its results apply only around the cutoff for
treatment and are not generalizable to the full
sample of students. RD analysis cannot sepa-
rately analyze individual components of treat-
ment—for example, it cannot differentiate
between a true null result and offsetting positive
and negative component effects. One case in
which this latter result might occur is if the ben-
efits from a well-designed CRS course are can-
celed out by discouragement from being labeled
“not college ready.” Dougherty (2015) finds in
an RD design that African American students
may be particularly susceptible to discourage-
ment effects and/or stereotype threat from labels;
future work will explore heterogeneous effects of
the FCCRI among student subgroups.

Table 2 shows how FCAT performance levels
are used to assign students to college readiness
testing (in the subject they were targeted in) and
how the PERT is used in Grade 11 to assign stu-
dents to CRS courses in Grade 12 (and onward) to
assign students to developmental education
course work in college. Although the FCAT and
PERT assessments group students into broad cat-
egories, students also receive scaled scores—
between 100 and 500 on the FCAT and between
50 and 150 on the PERT—that function as nearly
continuous measures of student achievement.
Using these scores, it is possible to compare
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TABLE 1

Variable Overview

Variable

Variable Description

Outcome variables
High school diploma

Binary variable equal to 1 if the student earned a high school

diploma on time with his or her Grade 11 cohort

Seamless college enrollment

Binary variable equal to 1 if the student enrolled in college

the fall semester following his or her cohort’s high school
graduation

First math/English course level

Categorical outcome that captures the level of the first course

a student takes in college: no course, lower-level DE, upper-
level DE, transitional (math only), or degree credit (regression
analysis only)

Transitional/degree credit enrollment

Binary variable equal to 1 if the student enrolled first in a

transitional or degree credit course (math only)

Transitional/degree credit pass

Binary variable equal to 1 if the student enrolled first in a

transitional or degree credit course and passed (math only)

Degree credit enrollment

Binary variable equal to 1 if the student enrolled in a degree

credit math/English course first

Degree credit pass

Binary variable equal to 1 if the student enrolled in a degree

credit math/English course first and passed

Control variables
Student background characteristics

Race indicators

Free and reduced-price lunch status
English language learner status
Native language

Special education status
Gifted-and-talented status

Gender

Cumulative high school grade point average (through Grade 10)

Pretreatment achievement®

Grade 10 FCAT score in math

Grade 10 FCAT score in reading

Note. DE = developmental education; FCAT = Florida Comprehensive Assessment Test. For college course outcomes, if no
course was taken during the 1st year, dual enrollment and Advanced Placement courses are considered.

a. Pretreatment achievement variables are used only as control variables in the before-after regression analysis. We also
included squared terms for both FCAT subjects and an interaction term between the intent to treat and the FCAT score for the
subject of interest (e.g., for the math estimates, we interact the intent to treat with the math FCAT score).

students on either side of a cutoff who have
extremely similar profiles and differ primarily in
their assignment to treatment.

As a score of 300 or higher on each section of
the FCAT is required to graduate from high
school, the FCAT is the higher-stakes exam of
the two; students have an incentive to perform
well on the PERT only if they plan to attend a
postsecondary institution or if they care strongly
about the courses they take in high school.
However, as the samples of students near FCAT
graduation requirements and near PERT college
readiness benchmarks are likely to be quite
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different, different students might view either
exam as higher stakes in their particular case.

Our estimates use a sharp RD design, which is
modeled in a local linear framework as

Yi=a Ry *1{R 2 0)

+0L2*1{ 0} + X B+, M

where Y, is an outcome of interest for individual
i, R, =R, —c is the running variable R, recen-
tered around cutoff ¢, X; is a vector of individual



TABLE 2

Assignment to PERT, CRS Courses, and Remedial Course Work

Test Subject

Score Category Math Reading
FCAT
Level 1 Scores 100-286 Scores 100-286
At risk for failing to graduate At risk for failing to graduate
Not assigned to take PERT Not assigned to take PERT
Level 2 Scores 287-314 Scores 287-326
Eligible for graduation at 300 Eligible for graduation at 300
Assigned to take PERT Assigned to take PERT
Level 3 Scores 315-339 Scores 327-354
Assigned to take PERT Assigned to take PERT
Level 4 Scores 340-374 Scores 355-371
Assigned to take PERT Assumed to be college ready
Not assigned to take PERT
Level 5 Scores 375-500 Scores 372-500

Assumed to be college ready
Not assigned to take PERT

Assumed to be college ready
Not assigned to take PERT

Grade 11 PERT

Not college ready Scores 50-112
Assigned to CRS course
College ready Scores 113—-150

Not assigned to CRS course

Grade 12 PERT

Not college ready Scores 50-112
Assigned to developmental course
work
College ready Scores 113-150

Not assigned to developmental

course work

Scores 50-103

Assigned to CRS course
Scores 104-150

Not assigned to CRS course

Scores 50-103

Not assigned to developmental
course work

Scores 104-150

Not assigned to developmental
course work

Note. FCAT = Florida Comprehensive Assessment Test; PERT = Postsecondary Education Readiness Test; CRS = college

readiness and success.

characteristics, and &, is a mean-zero error term.’

The parameter of interest in this equation is v,
the impact on individual i of being in the treat-
ment group; E wi:| is the average treatment
effect at the cutoff for treatment when compli-
ance is perfect and the ITT effect at the cutoff
otherwise. The expectation operator here is cru-
cial, as there is little reason to believe that the
FCCRI will have a uniform effect on students,
even when accounting for prior achievement,
given heterogeneity of both students and imple-
mentation. We present an ITT estimator because
it most clearly reflects the overall impact a state
could expect from implementing a similar pro-
gram, even under mandatory participation. In our

context, the running variable, R,, is a student’s
scale score on either the FCAT or the PERT,;
depending on the regression being run, ¢ may be
the scale score cutoff between FCAT proficiency
levels or the PERT score required for college
readiness in a particular subject area.

The Grade 12 PERT is not technically part of
the FCCRI, as students on both sides of the
college readiness cutoff have been targeted for
college readiness testing and taken a CRS course;
however, including this assessment in the analy-
sis has two advantages. First, it allows us to con-
trast the effects of targeting students for college
readiness testing and course work against the
effects of a known policy with a predictable
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effect on student outcomes. Second, it allows us
to assess the difference between college readi-
ness and college success—to see how many of
the students whom CRS courses prepare for col-
lege (in the sense of scoring college ready) are
capable of passing college-level course work. It
does not, however, provide any information
about the impact of the FCCRI, as students in
both the treatment and control groups partici-
pated in the intervention.

Before-After Regression Analysis

To supplement the RD analysis, we used a
before-after regression analysis with school-level
fixed effects to assess the FCCRI’s effects for stu-
dents from a broader range of achievement levels
than the RD design. This is important because the
likelihood that students will be successful varies
by students’ academic achievement, and the
FCCRI’s ability to help students achieve college
readiness likely varies with students’ pretreat-
ment achievement levels. For this analysis, varia-
tion over time in school-level FCCRI compliance
rates was used as an exogenous predictor of treat-
ment take-up. This yielded an analytical sample
where treatment take-up was conditionally inde-
pendent from the outcomes of interest.

We calculated the school-level compliance
rate as the proportion of Grade 12 students who
enrolled in a CRS course after being targeted by
the FCAT and not scoring college ready on the
PERT or CPT. We defined the treatment group as
students who were targeted by the FCAT and
attended a high school with at least a 50% com-
pliance rate (a high-compliance school). The
comparison group consisted of students who
were targeted by the FCAT and attended a school
with less than a 5% compliance rate (a low-com-
pliance school). We considered high-compliance
schools to have implemented the FCCRI and the
low-compliance schools to have not; from this,
we obtained a treated group and a comparison
group. We limited the analytical sample to stu-
dents in the same schools that were categorized
as both low and high compliance at some point
between V2 and M1 (low- to high-compliance are
in the in-sample group) because we were con-
cerned that schools that were always low-compli-
ance or high-compliance might have differences
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related to the outcomes. For almost all of the
schools that switch from low to high compliance,
the switch to being in the treatment group reflects
an exogenous change—the FCCRI becoming
mandatory—as opposed to some other change in
the school. Additionally, the inclusion of school-
level dummy variables addresses any time-
invariant, unobservable differences in schools.
Essentially, this is a before-after analysis, in
which we compared student outcomes before and
after schools implemented the FCCRI.

One limitation of this approach is that the
results are not generalizable to schools that do not
switch from low to high compliance; however, a
large proportion of schools is included in the sam-
ple (46% in math and 68% in reading). Another
limitation is that during the 1st year of college for
cohort M1, Senate Bill 1720 (S.B. 1908, Fla. Stat.
§ 1008.30; 2008) changed the laws on develop-
mental course taking. Under this bill, beginning
in the spring semester of 2013 (the second semes-
ter for cohort M1’s seamless enrollees), develop-
mental courses were no longer required for recent
high school graduates. This change could induce
students in cohort M1 to hold off on required
developmental courses in the fall because these
courses would not be required in the spring. This
could incorrectly make the FCCRI appear to
reduce developmental course taking. However,
instances of students deferring developmental
education in this way are likely uncommon, as the
new policy was not well known prior to its imple-
mentation. Additionally, other researchers found
little change since fall 2011 in developmental
course-taking rates in Florida until the fall semes-
ter of 2014 (Hu et al., 2016); this semester is not
included in our evaluation. Thus, this policy
change is not a substantial concern for our analy-
sis but might become an issue for later cohorts or
for cohort M1’s long-term outcomes. We are not
aware of any other changes over time that would
threaten the validity of the results for the cohorts
examined in our analyses.

We used multiple regression analysis to esti-
mate the ITT effect of the FCCRI for all targeted
students and for the subsample of students who
seamlessly enrolled in college. For binary vari-
ables, we used a logit model with maximum like-
lihood estimation (MLE). For the categorical
outcome, we used a multinomial logit model
with MLE. The treatment effect was obtained by



estimating [§ as shown in Equation 2 for indi-
vidual i in school j:

Yy:&[+[§Tl+X,-é+8j+eU. (2)
The outcome (Y)) is a function of the treatment
status 7}, a vector of control variables shown in
Table 1 (X), a school-level fixed effect 3_,-, and
an error term clustered by the student’s Grade 12
school e;. Some nonlinear terms are included
(see Table 1). Functional form was chosen based
on scatter plots and the significance of such terms
when they were included in the models. All
regressors were captured prior to treatment and
were therefore unaffected by treatment. The ITT
effect was derived from the estimated coefficient
for the treatment indicator . Results are pre-
sented as predicted probabilities for ease of
interpretation.

RD Validity

The WWC (2015) has three criteria necessary
for a valid RD design; sharp RD studies must
meet four further sets of criteria to meet WWC
evidence standards. To qualify as an RD study,
policy treatment must be based on a running vari-
able; this accurately describes the FCCRI. The
running variable must be ordinal, with a suffi-
cient number of unique values; the FCAT and
PERT are ordinally scored, with a large range of
possible values above and below each cutoff
point. Finally, no other policies may be imple-
mented at the same cutoff value. This is certainly
true on a statewide level for the FCAT, as there
are no other statewide policies uniformly affect-
ing students at either cutoff. It may not be true at
more finely grained levels, as some schools
might institute interventions for students in
FCAT Level 1 (deemed at risk for dropping out
of high school); however, there is no clear indica-
tion of this in our estimates.® The high school
graduation cutoff is located sufficiently far from
proficiency-level cutoffs that bandwidth selec-
tors should avoid any confounding effects. The
Grade 11 PERT is a more challenging case, as the
college readiness cutoff is used to simultane-
ously inform students whether they are required
to take CRS course work and whether they will
be exempt from developmental course work in
college (if they attend). When taken in Grade 12,
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the PERT affects placement into college develop-
mental course work but should not affect high
school course selection.

The first validity requirement for RD is that
the running variable must be immune to manipu-
lation. Manipulation requires that students know
the cutoffs for treatment, have incentives to
change their running variable values, and have
the means to do so. As the FCAT and PERT are
administered and scored by independent contrac-
tors with no known incentive to modify scores or
treatment statuses, manipulation within a single
exam sitting is unlikely.

Nonrandom retesting may be a greater
threat to wvalidity, however. Students may
retake both the FCAT (if they score below a
scaled score of 300, which is required for grad-
uation) and the PERT; this could lead to selec-
tive retesting on the two assessments to avoid
FCCRI requirements. If so, our estimates
might capture the effects of student motivation
as much as of the FCCRI. Furthermore, some
students may benefit more than others from
retesting due to additional home or school sup-
ports (see, e.g., Papay, Murnane, & Willett,
2010). To avoid this, we used students’ initial
Grade 11 PERT scores on each section; whereas
students’ highest scores are more likely to
affect their placement into or out of CRS
courses, initial scores cannot be manipulated
through selective retesting. Because our data
do not include FCAT dates, we instead use stu-
dents’ lowest FCAT scores as proxies for their
initial scores.

Further evidence on manipulation via retest-
ing is presented in McCrary density tests in
Figure 2, which show the number of students at
each FCAT or PERT score (McCrary, 2008).
Bunching just above or below any of the policy
cutoffs would indicate that students are system-
atically working to avoid a particular policy out-
come.” The clearest signs of bunching are at
FCAT scores of 300, which represent the cutoff
for high school graduation. However, this cutoff
is not associated with targeting for the FCCRI
and is sufficiently far from the FCAT Level 2 cut-
off that students’ efforts to graduate should not be
mistaken for attempts to clear the FCAT Level 2
threshold.

A more troubling case of bunching is at the
cutoff for college readiness in the Grade 11
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FIGURE 2. McCrary density tests. FCAT = Florida Comprehensive Assessment Test; PERT = Postsecondary
Education Readiness Test. Results are for cohort M1. Circles on the graphs show the number of test takers at
each given score; each circle represents one possible score. The reading FCAT has a large number of scores
obtained by 10 or fewer students, very likely representing scaled scores that raw scores do not easily map to.
The fitted lines represent best-fit quartic polynomials, with bandwidths selected to maximize R. Solid vertical
lines on FCAT graphs represent cutoffs for proficiency levels, and dashed vertical lines represent the cutoff for
high school graduation. Solid vertical lines on PERT graphs represent the college readiness cutoff.

PERT, where there appears to be substantial
bunching in the number of students who score
college ready in reading. Although some of this
discontinuity may be due to wide variations in
pass rates just to the left of the college readiness
cutoff, estimates using the Grade 11 reading
PERT should be taken with caution.

The second validity requirement is that there
cannot be excessive attrition overall or by treat-
ment status. Within a narrow bandwidth of all
cutoffs, both average and differential attrition
are sufficiently low to avoid introducing sub-
stantial bias. Overall attrition in both subjects is
less than 10% at all cutoffs (under 5% when the
low FCAT cutoff is omitted), and the difference
between treatment and control groups is less
than 5 percentage points at all cutoffs (4% for
the low FCAT margin in reading and 1% or less
for all other cutoffs). Given an overall attrition
rate of 10%, WWC standards permit up to 6.3
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percentage points of differential attrition under
the most stringent set of criteria. As a result, our
data are well within acceptable boundaries for
attrition.

The third RD validity requirement is that out-
come variables be continuous everywhere but at
the policy cutoff and that the outcome variable
does not have any unexplainable discontinuities.
We check for baseline equivalence of FCAT
scores, cumulative high school GPA, and FRPL
status and find effect sizes ranged from 0.000 to
0.094 standard deviations, with the majority less
than 0.05 (Table A7). Because no effect sizes
were greater than 0.25, these tests do not invali-
date our estimates. However, because some effect
sizes were greater than 0.05, our estimates control
for a full set of covariates in Table 1. Removing
covariates does not significantly change our esti-
mates; although some magnitudes change, only
one specification has a different significance level



when covariates are removed (results without
covariates are available upon request).

The second approach for examining the conti-
nuity of the outcome—running variable relation-
ship is to demonstrate that outcome variables are
continuous or explainably discontinuous away
from any cutoffs. Explainable discontinuities
arise at the FCAT cutoff for high school gradua-
tion and the PERT cutoff for degree credit course
work in math. Discontinuities caused by either of
these cases are well explained and sufficiently far
from relevant cutoffs that bandwidth selectors
will avoid them if needed.

The final validity requirement is that RD esti-
mation must use an appropriate functional form
and/or bandwidth. We use local linear estimation,
with bandwidths selected using a cross-valida-
tion method initially presented by Imbens and
Lemieux (2008) and further explicated by Lee
and Lemieux (2010). Bandwidth selection uses a
similar principle as the RD analysis itself but
applied to a broader range of values. RD analy-
sis, at its crux, examines the difference between
the predicted value of an outcome variable at the
cutoff value and the actual (average) value at that
cutoff. Cross-validation applies this logic to each
point within a particular range of the cutoff in
order to determine the bandwidth that contains
the least amount of statistical noise.

To ensure that our bandwidth selector is not
confounded by the high school graduation cutoff
(near the low FCAT margin) or the cutoff for
degree credit eligibility (near the PERT college
readiness cutoff), we use two strategies as robust-
ness checks. The first strategy is to cap band-
width selectors so that bandwidths cannot contain
the second cutoff value. The second strategy is to
use an estimator designed by Calonico, Cattaneo,
and Titiunik (2014) without providing any
boundaries to the bandwidth (our main strategy
considers bandwidths between 5 and 20 points
on the assessment in question). This estimator
converged only for the FCAT analyses and only
without covariates but selected quite large band-
widths, going far beyond the other cutoff values.
Neither set of estimators produced large, statisti-
cally significant results (available upon request).®
Our bandwidth selector therefore does not appear
to be influenced by known policy cutoffs near
those that we are analyzing. Furthermore, to be
certain that variation in optimally selected
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bandwidths does not impact our results, we run
all specifications using bandwidths of 5, 10, and
20 points using cross-validated bandwidths under
a local quadratic regression and include the
results in the online version of the article
(Supplementary Tables S8-S11); these results
are broadly similar to those presented in the
Results section.

Results
RD Results

We present estimates for the RD analysis that
cover the following sets of effects:

e The ITT with PERT testing, based on
FCAT score (using both upper- and lower-
level cutoffs).

e The ITT with CRS courses, based on
Grade 11 PERT score, conditional on
being targeted based on FCAT scores.

e The ITT with placement into college
developmental college course work, based
on Grade 12 PERT score, conditional on
being targeted based on FCAT scores,
scoring below college ready on the Grade
11 PERT, and enrolling in a CRS course.

Conditional statements for both the Grade 11
and Grade 12 PERT apply to all results, which are
shown in Table 3. Each row in the table shows an
assessment (and cutoff, when the assessment in
question is the FCAT), and each column refers to
a different outcome. Readers should recall that
each cutoff represents a distinct quasi-experiment
and that differences in samples across experi-
ments may help in interpreting some results.

Columns 1 and 2 show that no stage of the
FCCRI had a statistically significant effect on high
school graduation or on seamless college enroll-
ment. Since the FCCRI did not impact either fac-
tor, we focus the remainder of both the RD and
before-after analysis on the subset of students who
seamlessly enrolled in college. Graphical analysis
of the remaining outcomes is shown in Figure 3.
On each graph that makes up Figure 3, the x-axis
represents the range of scores on the exam in ques-
tion (with solid lines representing the cutoffs
between FCAT proficiency levels and the PERT
college readiness level and dashed lines represent-
ing the FCAT high school graduation requirement),
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TABLE 3

Regression Discontinuity Estimated Intent-to-Treat Effect, Local Linear Regression With Optimal Bandwidths

Outcome
(1 2 3 “
Any High School Seamless College ~ Nondevelopmental Nondevelopmental
Model Version Diploma Enrollment Enrollment Pass
Math
FCAT, low margin —0.0008 0.0076 —0.0290 —-0.0212
(0.0097) (0.0126) (0.0194) (0.0155)
[bw = 20] [bw = 20] [bw = 19] [bw = 16]
FCAT, high margin —0.0011 0.0053 —0.0252 —0.0239
(0.0035) (0.0122) (0.0112) (0.0164)
[bw = 10] [bw = 10] [bw = 13] [bw = 14]
Grade 11 PERT —-0.0024 —0.0010 0.0100 —0.0042
(0.0033) (0.0059) (0.0098) (0.0140)
[bw = 8] [bw = 19] [bw = 12] [bw = 13]
Grade 12 PERT 0.0001 0.0011 0.3057*** 0.1812%**
(0.0024) (0.0114) (0.0233) (0.0202)
[bw = 18] [bw = 19] [bw = 14] [bw = 16]
English
FCAT, low margin —-0.0027 0.0008 0.0425%** 0.0218
(0.0052) (0.093) (0.0191) (0.0169)
[bw = 15] [bw = 15] [bw = 20] [bw = 20]
FCAT, high margin —0.0004 0.0077 0.0048 —0.0036
(0.0038) (0.0102) (0.0081) (0.0096)
[bw = 19] [bw = 19] [bw = 18] [bw = 19]
Grade 11 PERT —0.0011 —-0.0029 —0.0225* —-0.0025
(0.0025) (0.0087) (0.0125) (0.0098)
[bw = 20] [bw = 18] [bw = 18] [bw = 20]
Grade 12 PERT —-0.0014 0.0088 0.1676%** 0.1352%**
(0.0042) (0.0218) (0.0418) (0.0268)
[bw = 18] [bw = 18] [bw =17] [bw =17]

Sample

Students within

bw

Students within

bw

Seamless college
enrollees within bw

Seamless college
enrollees within bw

Note. FCAT = Florida Comprehensive Assessment Test; bw = bandwidth; PERT = Postsecondary Education Readiness Test.
Results are for cohort M1. Results shown are for local linear regression with bandwidths optimally determined on a regression-
by-regression basis via cross-validation. Numbers reported are the difference in predicted probabilities across treatment status.
Standard errors are shown in parentheses, and bandwidths are listed in brackets. Regressions control for gender, free or reduced-
price lunch status, race-ethnicity, English language learner status, native-English speaker status, disability status, gifted/talented
status, cumulative grade point average as of Grade 10, and district indicators. N varies by specification; for FCAT, N ranges
from 4,607 to 32,810; for Grade 11 PERT, N ranges from 22,835 to 67,630; for Grade 12 PERT, N ranges from 2,246 to 25,552.
*p <.10. ¥*¥p < .05, *¥**p < .01.

and the y-axis represents the percentage of stu-
dents meeting the outcome in question. Markers
on each graph represent the average outcome
value at each FCAT or PERT score, and the lines
on either side of each cutoff being evaluated are
local linearizations based on average outcome val-
ues. The difference in local linearizations at the
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cutoff being evaluated is equivalent to the point
estimate of a local linear RD regression with no
coefficients.

In math, FCCRI targeting at the low FCAT
cutoff had no impact on whether students enrolled
in (column 3) or passed (column 4) nondevelop-
mental courses at either FCAT cutoff. The
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Regression discontinuity estimated intent-to-treat effect of treatment for enrolling in and

passing nondevelopmental courses. FCAT = Florida Comprehensive Assessment Test; PERT = Postsecondary
Education Readiness Test. Markers on the graphs show the average outcome level at each score; each marker
represents one possible score. Bolded best-fit lines represent local linear approximations, with bandwidths
selected to maximize R. Solid vertical lines on FCAT graphs represent cutoffs for proficiency levels, while
dashed vertical lines represent the cutoff for high school graduation. Solid vertical lines on PERT graphs
represent the college readiness cutoff. Results are for cohort M1.

bottom half of Table 3, on the other hand, shows
a coefficient of 0.0425 for students targeted at the
low FCAT cutoff in English, meaning that these
students were 4.3 percentage points (from a base-
line of 59.2%) more likely to enroll in a nonde-
velopmental English course but no more likely to
pass. This suggests that those students who were
pushed to take nondevelopmental English may
not have been prepared to do so. At the high
FCAT cutoff, students who were targeted for the
FCCRI were no more likely to enroll in or pass a
nondevelopmental credit English course.
Students targeted for CRS courses in math at
the college readiness cutoff on the Grade 11
PERT were no more likely than nontargeted

students to enroll in or pass a nondevelopmental
math course. Students at the college readiness
cutoff in English were 2.3 percentage points
(from a baseline of 79.1%) less likely to enroll in
a nondevelopmental English course but no less
likely to pass.

For comparison, college readiness on the
Grade 12 PERT had a large impact on student
course taking. Students at the college readiness
cutoff in math who were exempted from develop-
mental coursework were 30.6 percentage points
(from a baseline of 45.9%) more likely to take a
nondevelopmental course than students who were
not exempted. However, these students were only
18.1 percentage points (from a baseline of 27.9%)
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more likely to pass, meaning that over 40% of
students induced to take nondevelopmental
course work were unable to pass. In English, stu-
dents at the college readiness cutoff were 16.8
percentage points (from a baseline of 54.4%)
more likely to enroll in nondevelopmental course
work and 13.5 percentage points (from a baseline
of 40.6%) more likely to pass; nearly 20% of stu-
dents induced to enroll in nondevelopmental
course work were therefore unable to pass.

One important finding is that students targeted
for CRS courses performed comparably to stu-
dents who were already college ready in Grade
11. Based on performance in Grade 11, all stu-
dents who were below college ready had scores
corresponding to developmental courses,
whereas all students who were above college
ready were exempt from developmental educa-
tion. Thus, if the students’ performance remained
the same between Grade 11 and college enroll-
ment, we would expect those scoring just below
college ready to be much more likely to be placed
into developmental education courses. Yet in
both subjects, there was little to no difference in
the likelihood of passing nondevelopmental
courses. This stands in contrast to the results for
the Grade 12 PERT, where students just below
college ready are significantly less like to enroll
in and pass nondevelopmental courses than stu-
dents just above college ready in Grade 12.
However, it is not possible to know how many
students in CRS courses would have enrolled in
and passed nondevelopmental courses if they had
taken another course in Grade 12 instead.

Results from the Grade 12 PERT help put the
null results elsewhere into context. Seamless col-
lege enrollees who were targeted for college
readiness testing did not score college ready,
took a college readiness course, and passed the
PERT in Grade 12 enrolled in for-credit courses
at a rate very similar to that of seamless college
enrollees who passed the PERT on their first
attempt. Although we cannot separately identify
the effects of discouragement from being labeled
“not college ready,” any psychological effects
from taking a course that advertises college read-
iness, and any human capital gained from the
course, it is nonetheless clear that the Grade 12
PERT is the main factor affecting many students’
decisions to enroll in developmental education or
in a for-credit course. Because the RD
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construction implies that students narrowly on
either side of the college readiness cutoff in
Grade 12 are of nearly identical ability, we also
conclude that the Grade 12 PERT is likely under-
placing approximately 18% of students near the
math cutoff and 14% near the reading cutoff
whom we might expect to pass. (Due to the RD
construction, we cannot say whether this rate
would apply to students far from the cutoff.
Future work will investigate this topic more thor-
oughly.) However, students who score college
ready in Grade 12 pass for-credit courses in both
subjects at slightly lower rates than those who
score college ready in Grade 11. This is to be
expected, as students in our Grade 12 sample are
likely to be somewhat less proficient than those
in our Grade 11 sample.

These results for students assigned to CRS
courses are particularly striking when considering
the counterfactual conditions. On the Grade 11
PERT, students who barely scored college ready
were much more likely than those who did not to
enroll in advanced course work, such as honors and
college credit-level courses during Grade 12,
whereas those who scored just below this cutoff
were much more likely to enroll in standard-level
course work, including CRS courses. This suggests
that students assigned to CRS courses were being
compared with a very high standard and actually
fared quite well by demonstrating similar perfor-
mance in college.

Before-After Regression Results

We were concerned the RD analysis might not
pick up on the full treatment effect because of its
limited analytical sample. Thus, we supplemented
the RD results with the before-after analysis in
three ways. First, the before-after analysis is
capable of including students in the middle of the
targeted range of students, as opposed to includ-
ing only students near the cutoffs. Thus, we esti-
mated the same set of outcomes as the RD analysis
to see how the results change when we include a
wider range of students (Table 4). As a sensitivity
analysis, we also restricted the treatment group to
include students from M1 only because the RD
analysis is limited to M1. The estimates from this
sensitivity analysis were all within 0.001, so the
differences between the RD and before-after esti-
mates are likely from differences in the range of



TABLE 4

Before-After Regression Estimated Marginal Effect of Treatment

Outcome
ey 3) “
Seamless College Nondevelopmental ~ Nondevelopmental

Targeted Subject  High School Diploma Enrollment Enrollment Pass
Math 0.001 0.002 0.057%** 0.035%**

(0.002) (0.003) (0.005) (0.005)
English 0.001 0.002 0.043%** 0.035%**

(0.002) (0.003) (0.004) (0.004)
Sample® All targeted students All targeted students  Targeted students Targeted students

who seamlessly
enroll in college

who seamlessly
enroll in college

Note. Numbers reported are the difference in predicted probabilities across intent-to-treat status. Standard errors are shown in
parentheses. Results are for cohorts V2, V3, and M1. Models followed a logit specification and included student background
characteristics, pretreatment achievement, and a school-level fixed effect as regressors.

a. All students in the sample must meet the definition of either the treatment or comparison group as discussed in the Method sec-
tion. Targeting is determined by the Grade 10 Florida Comprehensive Assessment Test. The sample size for all targeted students
is 147,302 in math and 157,646 in English, and for the subsample of students who seamlessly enroll in college, the sample size

is 69,718 in math and 76,772 in English.
*p <.10. ¥¥p < .05. ¥**p < .01.

baseline achievement included in the sample as
opposed to differences in which cohorts are
included in the treatment group.

Other than the RD results that relied on the
Grade 12 PERT cutoff, the results from the
before-after analysis point toward a larger
treatment effect for the outcomes of enrollment
in and passing nondevelopmental courses. All
results for enrollment in and passing nondevel-
opmental courses are positive and significant in
both math and English, whereas most of these
estimates were insignificant in the RD
analysis.

Second, because the before-after analysis
includes a range of students in the treatment
group, we were able to include a break down of
the results by baseline achievement, as measured
by the continuous variable for Grade 10 FCAT
score, to determine if the average marginal effect
is hiding variation in the treatment effect across
baseline achievement. The results are presented
in Figure 4, which contains predicted probabili-
ties of enrolling in each course level by treatment
status and baseline achievement. The difference
between the two lines is the marginal effect of the
ITT. There does appear to be variation in the
impact across baseline achievement. Figure 4

shows that the FCCRI had a larger impact for
students in the lower and middle range of base-
line achievement. The largest difference across
treatment status in math was for students near the
FCAT Level 3 cutoff. In English, the largest dif-
ference was for students at the bottom of the tar-
geted range.

Third, the before-after analysis allowed us to
consider how enrollment in nondevelopmental
courses changed across the full spectrum of
course levels through the use of a multinomial
outcome, as opposed to simply comparing non-
developmental and developmental course taking.
We present results in Figures 5 and 6 by plotting
predicted probabilities of enrolling in each course
level by treatment status and baseline achieve-
ment, where the difference between the two lines
is the marginal effect of the ITT. The multino-
mial results indicate that the FCCRI reduced
enrollment in both lower- and upper-level devel-
opmental education in math. The impact was
especially large for students at the lower end of
the targeted range (FCAT Level 2), where the
treatment group was up to 12.6 percentage points
less likely to enroll in lower-level developmental
education courses. Among treated students in the
middle of the targeted range (FCAT Level 3),
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FIGURE 4. Predicted probability of enrolling in and passing nondevelopmental courses by baseline
achievement. FCAT = Florida Comprehensive Assessment Test. Dashed lines are drawn between FCAT levels.
Results are for the seamless college enrollee subsample in cohorts V2, V3, and M1, with N = 69,718 in math and
N = 76,772 in English. Models followed a logit specification and included student background characteristics,
pretreatment achievement, and a school-level fixed effect as regressors.

there was a 10.7-percentage-point increase in the
likelihood of enrolling in a nondevelopmental
course, with most of the increase occurring in the
transition course. These students moved away
from both lower- and upper-level developmental
education courses at similar rates. Developmental
course enrollment was also lower for the treat-
ment group in English, although differences were
smaller than in math. The main change seems to
be in moving lower-performing students from
upper-level developmental education to degree
credit courses, as treated students had up to a
5.8-percentage-point decrease in the likelihood
of enrolling in upper-level developmental
courses. There was little to no difference for
higher-performing targeted students.

Overall, the results from the before-after analy-
sis provided stronger evidence of a positive impact
of the FCCRI than the RD analysis. The results of
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the two lines of analysis likely differ because (a)
the RD analysis reduced the analytical sample to
students near cutoff points and (b) the treatment
rates differ across the RD and before-after samples,
with the before-after sample having larger differ-
ences in treatment rates between the treatment and
comparison groups (refer to Supplementary Table
S12 in the online version of the journal for a sum-
mary of the treatment rates by sample).

Discussion

This study sought to examine the impact of
the FCCRI on student outcomes by the 1st year
of college and found mixed results. The FCCRI
increased the likelihood of enrolling in
nondevelopmental courses for some targeted
students, although results differed by academic
performance. However, smaller differences in
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pretreatment achievement, and a school-level fixed effect as regressors.

the likelihood of passing nondevelopmental
courses suggest that some students were not pre-
pared for these courses. Additionally, impacts
were estimated after only the 1st year of

implementation of the mandatory FCCRI, and
program impacts may have continued to grow as
schools learned how to better deliver CRS
courses over time.
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FIGURE 6. Predicted probability of enrolling in each course level, English. FCAT = Florida Comprehensive
Assessment Test; DE = developmental education. Dashed lines are drawn between FCAT levels. Results are for
the seamless college enrollee subsample in cohorts V2, V3, and M1, with N = 69,718 in math and N = 76,772
in English. Models followed a multinomial logit specification and included student background characteristics,
pretreatment achievement, and a school-level fixed effect as regressors.

In 2015, the legislature ended the require-
ment that high schools offer college readiness
testing and CRS courses. There is no simple
answer as to whether this was a good decision.
Some higher-performing students may be bet-
ter off without the requirement to take CRS
courses if they would otherwise be taking more
rigorous courses. Yet other mid-performing
students may be harmed by the lack of access to
college readiness testing and CRS courses.
Separate legislation in 2014 exempts recent
high school graduates from taking the PERT
and enrolling in developmental education
courses at state colleges. This means students
would have no test scores to indicate their level
of college readiness in high school or college,
and many students might once again enroll in
nondevelopmental courses without knowing
they are not college ready.
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Implications

This evaluation has important implications for
similar programs in other states, as initiatives
like the FCCRI have gained popularity over time.
A national scan conducted in 2012 found that 29
states offer transitional math and English courses
during the senior year of high school for students
who have not previously met college readiness
benchmarks, although some of these are local
policies rather than statewide policies like the
FCCRI (Barnett, Fay, Bork, & Weiss, 2013).

Our findings suggest that initiatives like the
FCCRI may not improve high school graduation
rates or college enrollment. The FCCRI had no
effect on these outcomes at any level of perfor-
mance on the FCAT or PERT, rejecting our
hypothesis that the FCCRI might encourage stu-
dents to complete high school and continue to
postsecondary education by showing them that



they can obtain the skills needed for college.
These findings corroborate feedback from edu-
cators that the FCCRI seems to be most effective
for students who want to attend college but are
not quite college ready and least effective for
students who are disengaged from school and
lack realistic postsecondary goals (Lansing,
Ahearn, Rosenbaum, Mokher, & Jacobson,
2017; Mokher et al., 2014). As it may not be
practical to limit CRS courses to students who
indicate they are college-bound in Grade 11,
particularly because high school students’ col-
lege intent is subject to change, the findings sug-
gest that states looking to improve high school
graduation and college enrollment rates should
consider other policies.

However, the FCCRI may reduce enroll-
ment in developmental education among stu-
dents who do attend college, particularly
lower- to mid-performing students. This is
similar to findings in California, where stu-
dents who participated in the statewide Early
Assessment Program had a lower probability
of needing developmental education courses at
California State University, particularly those
at the margins of remediation risk (Kurlaender
etal., 2016). Other states may want to consider
this type of initiative if they have similar goals.

Our study also has implications about the
types of students who should be targeted by such
policies. The FCCRI had different impacts based
on students’ prior academic achievement. The
initiative appears to have most helped students
who were neither too far behind to catch up in a
single year nor so advanced that they were
already college ready. Other studies have found
that targeting higher-performing students may
even be harmful—an evaluation of a similar pol-
icy in West Virginia found negative effects,
which may be attributed to students taking transi-
tion courses at the expense of more rigorous high
school courses (Pheatt et al., 2016). States should
collect feedback from educators, look at their
own data to identify the students who are most
likely to benefit, and use this information when
devising eligibility criteria.

Finally, given state policymakers’ interest in
improving college readiness, more effort should
be focused on finding ways for high schools and
colleges to work together. Although FLDOE
advised high schools to work with local
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community colleges to develop the curriculum
for the CRS courses, there is very little evidence
of  secondary—postsecondary  collaboration
around the CRS courses or college readiness
more broadly (Mokher & Jacobson, 2017). To
support students who are not yet college ready,
states should work to ensure that students have
early information about their level of college
readiness, appropriate courses in high school to
better prepare them for college-level work, and
effective remediation options and supports in
college.

Directions for Future Research

This study also provides several directions
for future research, which we are currently
investigating. First, what are the impacts of the
FCCRI on longer-term outcomes, such as col-
lege persistence and degree completion? If
more students enroll directly into nondevelop-
mental courses but pass rates decline, this could
have negative implications if students become
discouraged and drop out of college or if their
time to degree increases. Second, how do
impacts differ by student and school character-
istics? We may expect to find variation in
impacts across schools, and the FCCRI may
also change achievement gaps in postsecondary
outcomes across student subgroups, such as
FRPL status. Future research could also use
additional methods to extrapolate the RD
impacts away from the cutoffs to further
explore variation by student achievement (e.g.,
Angrist & Rokkanen, 2015; Tang, Cook, Kisbu-
Sakarya, Hock, & Chiang, 2017). Third, what
impact did the FCCRI have on student course
taking in Grade 12?7 We are examining the
extent to which students took CRS courses at
the expense of more rigorous high school
courses and how these results differ by student
achievement. Last, given that recent high
school graduates are no longer required to take
the PERT or enroll in developmental education
courses in college, is information from stu-
dents’ high school records a sufficient substi-
tute for PERT? We will examine the extent to
which students are misplaced into college-level
courses and compare how high school data per-
form relative to the PERT in predicting student
success in college.
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Notes

1. Although compliance with treatment or control
status is imperfect, we use a sharp model to estimate
the intent-to-treat (ITT) effect rather than a fuzzy
model to estimate a complier average treatment effect.
This allows us to focus on expected compliance and
outcomes from a policymaker’s perspective.

2. Our initial math sample consists of 158,158
students after dropping duplicate observations, those
with invalid Florida Comprehensive Achievement
Test (FCAT) scores, those who attrited, and those
with postsecondary award dates prior to high school
graduation or after the data collection window. Of the
rest, 947 (0.6%) were dropped from our math analyses
due to missing demographic data and another 11,631
(7.4%) due to missing grade point average (GPA).
Corresponding numbers for English were 158,478 in
the initial sample, with 953 (0.6%) dropped due to
missing demographic data and another 11,780 (7.4%)
due to missing GPA data. Although students who are
missing GPA data have lower FCAT scores on aver-
age, GPA is an important measure of ability and pre-
dictor of success and therefore should be included
in our regression results. Fewer than 1% of students
are dropped due to missing demographic data (the
vast majority of whom are missing English language
learner data); this small number of students can be
omitted without major impacts to our results.
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3. Some highly motivated students might forgo
retesting to take another assessment (such as the SAT
or ACT) that could provide a concordance score.
Current data do not allow us to determine which stu-
dents these are or how this might impact our estimates.

4. We do not consider narrowing the sample in
this way to be attrition for several reasons. First,
the omitted students (Postsecondary Education
Readiness Test [PERT] takers not targeted for the
PERT) are not policy relevant, as scoring below
college ready would not obligate them to take CRS
courses. Second, they are likely to be systematically
different from targeted PERT takers—for example,
students below the targeting range might be particu-
larly motivated. Finally, when the running variable,
cutoff, and policy implications all change, narrow-
ing the sample to reflect the individuals for whom
these are relevant is appropriate and may be neces-
sary to properly address the impact of the policy in
question.

5. If students below the cutoff are assigned to
treatment, the equation should be modified either by
changing ﬁl >0 to E < 0 or by changing E =R -c
to ﬁl =c—R, (these are functionally equivalent).
This is used for the high FCAT cutoff and the Grade
11 PERT cutoff, as being below a target score means
assignment to elements of the Florida College and
Career Readiness Initiative (FCCRI). Graphs of our
regression discontinuity (RD) results do not con-
tain additional covariates, in order to better illustrate
local linearization based on FCAT scores; in practice,
estimates with and without covariates are extremely
similar.

6. It is impossible to rule out that some teachers or
guidance counselors might use FCAT or PERT scores
in advising students to take particular courses, but
preliminary analyses of senior-year course-taking pat-
terns do not suggest that the FCAT or PERT are being
used on a large scale to sort students into particular
courses except through the FCCRI.

7. If disproportionately many individuals appear
just above or below an RD cutoff, it may be because
individuals are manipulating their running variable
levels to participate in what they believe to be a par-
ticularly valuable treatment (or to avoid a particularly
unpleasant treatment). A discontinuity in the density of
the running variable (due to individuals bunching on
one side of the cutoff) would therefore indicate that the
treatment is not being applied at random and invalidate
the RD design.

8. According to both estimators, the ITT effect on
taking nondevelopmental English at the low FCAT
margin is statistically insignificant. Using the narrow
estimator, the ITT effect on both taking and passing
nondevelopmental math at the low FCAT margin is



statistically significant but 40% to 50% smaller than
the (already small) statistically insignificant effects
from our initial bandwidth.
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