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Abstract

Florida passed legislation in 2013 that exempted many students from developmental educa-
tion, and required colleges to implement new instructional modalities for optional develop-
mental education courses. This paper uses an economic model of remediation to examine
how changes in college course taking before and after the reform altered costs to complet-
ing introductory college-level courses in math and English for students and institutions, and
whether cost savings differ by racial/ethnic subgroup. We also take into account changes in
short-term costs relative to course completion rates to examine whether the reform is cost
effective overall. We find that the total cost per completer (including costs to both students
and institutions) decreased after the reform by $894 in English and $1851 in math. This
resulted in efficiency gains of 34% in English and 30% in math. The results from Florida
provide promising evidence that statewide developmental education reforms may be an
effective mechanism for reducing costs to students and institutions. Reform efforts may
also help to reduce racial/ethnic gaps in the costs to gateway completion in both subject
areas, which has important implications for equity.

Keywords Educational economics - Cost effectiveness - Developmental education -
Community colleges - State policy

Developmental education has significant cost implications for both students and institu-
tions, with up to $7 billion spent annually on instructional expenditures for developmental
education programs nationwide (Scott-Clayton et al. 2014). Researchers and policymak-
ers have also expressed concerns that despite these high costs, traditional developmental
education programs are ineffective, particularly for student assigned to multiple remedial
courses who have a low likelihood of ever passing a college-level class in the same sub-
ject area (Bailey and Jaggars 2016). Students incur a substantial portion of developmental
education costs, as they must pay tuition to enroll in developmental education courses even
though they do not receive any college credit for completing them. Postsecondary institu-
tions also devote substantial resources to providing developmental education courses and
associated support services such as tutoring for underprepared students. Public institutions
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have faced increased scrutiny over the past decade due to calls at both the state and national
levels to hold institutions more accountable for the high costs and low success rates of tra-
ditional developmental education programs (Education Commission of the States 2011).

In this study, we examine the cost effectiveness of a large-scale reform of developmental
education enacted at all Florida College System (FCS) institutions since fall 2014. The
FCS includes all 28 state colleges (formerly known as community colleges) in the state.
The cost of developmental education in Florida prior to the reform during the 2009/2010
academic year was estimated at $154 million, which included $81 million paid by institu-
tions (primarily via state appropriations) and $73 million paid by students through tuition
(Underhill 2013). The majority of these costs (up to 70%) result from students who never
complete their developmental education requirements. To address concerns about the cost
and effectiveness of developmental education, Florida lawmakers passed Senate Bill 1720
(SB 1720) in 2013. This legislation greatly reduced the number of students required to
take developmental education, and also required colleges to offer different instructional
strategies for students remaining in developmental education courses. We use student-level
records from the population of first-time-in-college (FTIC) students at all Florida state col-
leges to examine how costs to both students and institutions changed due to differences in
college coursetaking patterns before and after the reform. We also take into account the
change in short-term costs relative to gateway completion rates (for the initial college-level
courses counting toward the degree requirements in math and English) to examine whether
the reform is cost effective overall.

While previous studies have examined the impacts of various developmental education
reform initiatives, relatively little research has explored the costs of these programs and
whether the benefits exceed the costs. A primary rationale of the reform was to lower the
costs of developmental education by reducing the total number of credits attempted, and
we have a unique opportunity to examine whether this actually happened. These compari-
sons of costs and benefits have important considerations for policymakers as they evaluate
different options for programs that they may consider adopting to improve student success.

Additionally, our study examines costs to both students and institutions to explore the
distribution of the financial burden of developmental education. It also examines differ-
ences by students’ race/ethnicity, which has important equity implications. The costs of
traditional developmental education programs may be unevenly allocated among racial/
ethnic groups, as Black and Hispanic students have an increased probability of assignment
to developmental education relative to their White counterparts (Attewell et al. 2006; Bet-
tinger and Long 2005), and are more likely to need multiple levels of remediation (Bai-
ley et al. 2010). Given that these subgroups experience different educational trajectories,
the reform may alter coursetaking patterns and their associated costs in a way that ben-
efits (or harms) some groups more than others. Therefore, we consider whether the reform
addresses the broader system of inequalities that have historically shaped developmental
education in terms of who enters developmental education, who gets stuck in unsuccessful
pathways, and who may face unintended consequences from reform efforts.

Specifically, we address the following research questions:

1. How do changes in the pathways that students take to gateway courses before and after
SB 1720 alter costs to students and to institutions?

a. Are there differences in the costs to students by racial/ethnic subgroup?
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2. Is the developmental education reform more or less cost effective than traditional devel-
opmental education programs prior to SB 1720 in terms of average cost per gateway
completer?

We proceed as follows: first, we review the literature on the costs of developmental edu-
cation and the cost effectiveness of developmental education reform initiatives. Next, we
provide a summary of Florida’s policy context and the developmental education reform
efforts under SB 1720. We then describe the data and methods we used to estimate a sim-
ple economic model of remediation examining changes in costs of college coursetaking.
In the findings section, we show that the reform was cost effective, resulting in substantial
savings to both students and institutions. Additionally, Black and Hispanic students expe-
rienced greater cost savings under the reform relative to White students, thus narrowing
racial/ethnic gaps. We conclude with limitations of our analysis and implications for poli-
cymakers interested in developmental education reform.

Literature Review

Aggregate estimates of the national costs of developmental education vary widely depend-
ing on the data used and the type of measurement approach. Researchers have estimated
the annual cost of developmental education at $1.1 billion (Pretlow and Wathington 2012),
$3.6 billion (Alliance for Excellent Education 2011), and $7 billion (Scott-Clayton, Crosta,
and Belfield 2014). All of these annual estimates are based on the cost of developmental
education for FTIC students at public 2-year and 4-year colleges. They take into account
institutional expenditures on developmental education courses incurred by institutions and
tuition paid by students for enrollment in developmental education courses, but do not fac-
tor in the cost of student time or the impact of on student outcomes. Notably, none of these
prior studies has examined differences in costs incurred to students from different sub-
groups such as racial/ethnic backgrounds.

The low-range estimate of $1.1 billion is based on 2004-2005 state appropriations
to higher education in Texas that were generalized nationwide (Pretlow and Wathington
2012). The authors estimated the costs by multiplying the percentage of freshmen credit
hours in developmental education by the general state-level expenditures at state 2- and
4-year colleges. Based on these estimates, the authors project that developmental education
accounts for 0.48% of total higher education revenues. However, these estimates do not
account for the wide variation in spending across states.

The middle-range estimate of $3.6 billion from the Alliance for Excellent Education
(2011) used data from the Delta Cost Project and the National Postsecondary Student Aid
Study (NPSAS) administered by the U.S. Department of Education. The cost was calcu-
lated by multiplying the average institutional funding and tuition costs of a course in 2- and
4-year public institutions in each state by the number of students under the age of 25 who
took at least one developmental education course in each state, according to NPSAS data.
The study likely underestimates the total costs to colleges because it only factors in the cost
of one developmental education course per student even though many students are required
to take more than one developmental education course.

The largest cost estimate of $7 billion (Scott-Clayton, Crosta, and Belfield 2014)
attempts to account for students who took more than one developmental education course.
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The authors based this estimate on the total institutional expenditures per full-time equiva-
lent (FTE) student at 2-year public institutions, which includes cost incurred by both the
colleges and students. The estimate assumes that the 3.1 million first-time students who
entered any type of 2- or 4-year institution each took an average of 1.3 remedial courses.
The authors calculated the cost of a course by dividing the total expenditure per FTE by
eight, assuming students take eight courses per year. They estimate a cost of approximately
$1620 per student for each remedial course taken. One limitation is that this estimate
includes the cost of developmental education for beginning students in all types of institu-
tions at the average rate for public two-year institutions.

Estimates are also available for statewide costs of developmental education in Florida
prior to the implementation of SB 1720. A legislative analysis of 2009-2010 data esti-
mated annual costs of developmental education to Florida colleges at $81 million (Under-
hill 2013). Students contributed $73 million in tuition and fees for developmental educa-
tion courses, for a total investment of $154 million. The costs for students in the legislative
analysis are somewhat higher than a national analysis examining state-by-state develop-
mental education costs for tuition paid by students and their families (Jimenez et al. 2016).
The national analysis used data from Complete College America and the Integrated Post-
secondary Education Data System (IPEDS) to multiply total developmental education
enrollment rates for first-time college students by the average net price per student. It esti-
mated the out-of-pocket tuitions costs of developmental education in Florida in 2009-2010
at $61 million. Florida had the third highest out-of-pocket costs for developmental edu-
cation among the 50 states. Nationwide, costs of developmental education ranged from
slightly more than $1 million in Alaska to more than $205 million in California.

Examining changes in student costs to developmental education has important implica-
tions for equity. A study by Melguizo et al. (2008) examined variation in costs to students
in the Los Angeles Community College district based on the levels of English and math
courses taken in the first semester (remedial, basic, intermediate, or transfer-level). Among
students who subsequently transferred to a 4-year university, the total cost of community
college attendance ranged from $4000 for students who enrolled directly in transfer-level
courses to $7000 for students who enrolled in at least one remedial course. Additionally,
nearly 60% of remedial students were African American or Latino/a, indicating that com-
munity colleges inadequately serve their missions of promoting access and equity. While
community colleges provide a basic choice of college attendance with relatively low tui-
tion, underrepresented students disproportionately bear the additional costs and time
required to take remedial courses that are nontransferable.

Developmental Education Reforms

A first wave of reforms to developmental education began to spread across the United
States in the mid- to late 2000s (Jaggars and Bickerstaff 2018). These early reform
efforts consisted of largely isolated practices, such as providing additional advising,
tutoring services, or learning communities. These reforms tended to be small in scope
and only focused on short-term outcomes. Around 2010, there was a second wave of
developmental education reforms that focused more on the wide scale adoption of prac-
tices including revised procedures for course placement, implementation of accelerated
strategies that may allow students to complete developmental courses more quickly, and
changes to the pedagogy of developmental education courses. These current reforms
have typically resulted in positive impacts on short-term outcomes like the completion
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of gateway courses, but there have been challenges to scaling up these reform efforts to
serve all underprepared students.

Florida’s reform removed the requirement for placement testing for exempt students,
essentially lowering the placement cutoff score to 0. Prior research has found that the
use of placement tests to assign students into developmental education courses results
in frequent misplacement, particularly in English (e.g. Leeds and Mokher 2019; Scott-
Clayton et al. 2014). Underplaced students could likely succeed in a higher course level,
but instead are required to take an additional developmental education course. These
students have to deal with issues of discouragement and demotivation, and have their
time to degree unnecessarily extended. Removing placement test cutoffs could allow
more students to progress to college-level coursework more quickly.

Florida’s reform also required all colleges to replace traditional semester-long devel-
opmental education courses with one or more accelerated instructional strategies. Col-
leges schedule compressed courses for a greater number of hours over fewer weeks so
that students may potentially complete two courses in the same semester. Contextual-
ized courses integrate math or English remedial content in an applied context related to
students’ meta-majors, or major course pathways. Modularized courses assess students’
skills and allow them to complete computerized modules for only those content areas
that they have not yet mastered. Co-requisite courses allow students to enroll concur-
rently in developmental education and gateway courses in the same subject area. There
is a growing body of research indicating that these types of accelerated instructional
strategies are associated with improvements in student outcomes such as gateway course
enrollment rates and credit accumulation (Hodara and Jaggars 2014; Jaggars et al. 2014;
Kalamkarian et al. 2015; Ran and Lin 2019; Okimoto and Heck 2015). Yet it remains
unknown how much of these improvements in student success may be attributed to the
effectiveness of these instructional strategies relative to the weakening of the negative
effects of underplacement in traditional semester-long developmental courses.

Recently, studies have begun to examine the costs of traditional developmental educa-
tion courses relative to one of the reform models specified under SB 1720, co-requisite
remediation. Under the co-requisite model, students take developmental education and
college-level courses simultaneously. The Community College of Baltimore County imple-
mented a co-requisite remediation initiative, the Accelerated Learning Program (ALP) in
2007. This was first time that the co-requisite model was developed, piloted, and imple-
mented at scale. Students who placed into upper-level developmental writing enrolled in a
gateway English class while simultaneously enrolling in a companion ALP course taught
by the same instructor. An examination of the costs of the program relative to traditional
developmental education revealed that ALP is more cost-effective (Jenkins et al. 2010).
The study followed completers through the developmental course sequence, as well as the
credit-bearing English 101 and 102 course sequence. Although ALP cost more per enrollee
than traditional developmental education, a larger percentage of ALP students passed both
for-credit courses, so the reform had a lower cost per completer. The cost per ALP student
to pass the developmental education course and both credit-bearing courses was $2680,
compared to $3122 for the traditional developmental education sequence.

A cost study of co-requisite developmental education in Tennessee found similarly posi-
tive results (Belfield et al. 2016). In 2015, Tennessee implemented co-requisite remediation
in math, reading, and writing in community colleges statewide. Researchers estimated the
net effect of both traditional and co-requisite remediation on passing initial credit-bearing
math and writing courses, finding that co-requisite remediation was the most cost-effective
approach. The co-requisite model was 50% more efficient for math courses and 11% more
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efficient for writing courses. The total cost for co-requisite math was $3840 per successful
student versus $7220 for the traditional model, while the total cost for co-requisite writing
was $3350 per successful student versus $3750 for the traditional approach.

Policy Context

While prior studies provide some promising evidence that developmental education
reforms may have the potential to reduce costs to students and institutions, the scope of
Florida’s reform is much broader than other contexts. SB 1720 mandated three major
changes to the state’s developmental education system. First, the bill made placement test-
ing and developmental education optional for exempt students meeting certain criteria.
Exempt students include those who entered ninth grade in a Florida public high school
during or after the 2003—2004 academic year and graduated with a standard high school
diploma, as well as students who serve as an active member of any branch of the U.S.
Armed Services. While these students still have the option to take a placement test and/
or developmental education coursework, it is no longer required, and exempt students may
now enroll directly in introductory college-level courses. First year enrollment rates in
developmental math at FCS institutions declined following the reform from 38% in fall
2013 to 22% in fall 2014 (Hu et al. 2016). There were similar declines in enrollment fol-
lowing the reform in developmental reading (from 21 to 10%) and developmental writing
(16 to 11%).

Second, FCS institutions became required to offer developmental courses using at least
one of four instructional strategies designed to improve developmental education comple-
tion rates and help students progress through courses more efficiently. These approaches
include compressed, contextualized, modularized, and co-requisite courses. An account-
ability report from the Florida College System (2017) indicates that compressed courses
were the most common instructional strategy for developmental courses in all three sub-
ject areas (reading, writing, and math), followed by modularized courses. Finally, colleges
became required to provide enhanced advising and student support services (such as tutor-
ing) to facilitate student enrollment in the new courses and provide support for student suc-
cess. All public state colleges in the FCS were required to implement these comprehensive
reforms to their developmental education programs by the 2014 fall semester. Institutions
were required to make these changes without additional state appropriations.

English and Math Pathways at FCS Institutions

English includes up to two levels (lower-level and upper-level) of developmental education
courses in both reading and writing prior to the first gateway English course. Math includes
two levels of developmental education (lower-level and upper-level). Additionally, math
includes a third course (prerequisite) that counts for elective credit but does not fulfill the
general education requirements for an associate’s degree. We consider all developmental
education and prerequisite courses as “pre-gateway” courses, whereas we refer to the initial
courses in math and English that fulfill the degree requirement as “gateway” courses. Prior
to SB 1720, advisors placed students into pre-gateway or gateway courses based on their
scores on the Postsecondary Education Readiness Test (PERT) or another approved com-
mon placement test such as Accuplacer, ACT, or SAT. After the reform, exempt students
could choose their own course placement and enroll directly into gateway courses. This
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means that in in English, exempt students could enroll directly into English Composition 1
(ENC1101), the gateway course fulfilling the state English requirement for the associate’s
degree. In math, exempt students most often enrolled in one of the prerequisite courses
(mostly commonly MAT 1033: Intermediate Algebra) prior to enrollment into one of the
four gateway math courses approved by the state (MAC1105: College Algebra, MGF1106:
Mathematics for Liberal Arts I, MGF1107: Mathematics for Liberal Arts II, or STA2023:
Statistical Methods I). The legislation made only developmental education courses optional
for exempt students, and most students were still required to take a pre-requisite course in
math like Intermediate Algebra.

Understanding the Cost Implications of Developmental Education Reform

One of the primary rationales of SB 1720 was to reduce the costs of developmental educa-
tion. The assumption was that exempt students would take fewer developmental courses
and progress directly to college-level courses, thus reducing the total number of credits
attempted. We consider three hypothetical pathways to completing the first gateway course
in English, and how the costs to both students and institutions would differ under each sce-
nario. These hypothetical pathways provide a rationale for how we might expect costs to
change under the developmental education reform.

Costs to Students

Prior to SB 1720, a successful student placed into developmental education could have
been required to pass two pre-gateway courses (a lower level developmental course and
an upper level development course) and one gateway course for a total of three courses,
which is equivalent to 9 credit hours. Given an average in-state tuition rate of $81 per credit
hour, the total cost to the student would have been $725. If the student was exempt from
developmental education after SB 1720, and was able to pass the gateway course on the
first attempt (taking only 3 credit hours), the total cost to the student would decrease to
$242. However, if the student struggled to pass the gateway course then the costs could be
higher after the reform. Students in Florida are required to pay the full cost of instruction
if they fail the same course twice and attempt it again. The full cost, which is equivalent to
the out-of-state tuition rate, is approximately four times greater than the subsidized in-state
tuition rate. This means that if a student failed the gateway course twice before passing it
on the third attempt, the total cost to the student would increase to $1445. Thus, there are
very large differences in the student costs of these differential pathways, ranging from $242
to $1,445.

Costs to Institutions
Changes in the pathways that students take to gateway courses also have cost implications

for institutions. In Florida, developmental education courses are more expensive to pro-
vide, costing institutions $218 per credit hour compared to $181 per hour for lower-level

! The student cost is based on the cost of attendance, rather than the net price. Many students do not pay
the full cost of attendance because they receive financial aid.
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courses including gateway courses (Florida Department of Education 2016).% Variation in
class size by course type is a contributing factor to these differential costs. For example,
Broward College capped enrollment in developmental math courses at 30 students, while
the gateway College Algebra course had a cap of 40 students prior to the reform (Iossi
2013). Thus the instructional costs to institutions under SB 1720 will decline, regardless of
whether students have to retake gateway courses, as long as the total number of credit hours
attempted does not exceed what students would have otherwise taken under the traditional
developmental sequence prior to the reform. Under our hypothetical scenarios, the cost to
institutions ranges from $1851 for the traditional sequence of two pre-gateway courses and
one gateway course, to $543 if the student is able to bypass developmental education and
pass a gateway course on the first attempt.

Potential Improvements to Cost Efficiency

Our earlier work has shown some initial promising results from Florida’s developmental
education reform, particularly in regards to cohort-based passing rates, or the percent of
students in the cohort who have successfully completed a gateway course. In the first year
after SB 1720, the predicted probability of both taking and passing gateway courses in the
first semester increased by 5.3% points in English and 3.7% points in mathematics rela-
tive to the year prior to the reform (Hu et al. 2016). Further, first semester enrollment rates
declined in developmental education courses at a more rapid rate for Black and Hispanic
students, compared to White students (Park-Gaghan et al. in press). Racial/ethnic achieve-
ment gaps in cohort-based passing rates of gateway courses narrowed in English Composi-
tion, and were eliminated in Intermediate Algebra within the first year of the reform. This
suggests that the reform may improve cost efficiency by increasing the number of success-
ful completions in gateway courses, particularly among certain racial/ethnic groups. If the
impacts of the reform disproportionately favor minority groups, there should also be dis-
proportionate cost savings.

Additionally, SB 1720 may alter the costs of developmental education for students who
continue to take these courses through the availability of new instructional strategies. These
courses are designed to be more cost effective than traditional courses by potentially allow-
ing students to complete developmental education more quickly and with fewer credits.
For example, instead of taking a traditional 3-credit hour developmental education course,
some students may be able to take a 1- or 2-credit hour modularized course that covers only
the material that the student has not yet mastered. In addition, co-requisite courses, which
allow students to complete developmental education and college-level courses simultane-
ously, have been demonstrated as cost effective in other locales like Baltimore (Jenkins
et al. 2010) and Tennessee (Belfield et al. 2016).

2 Ideally, we would like to know how the costs to institutions of providing developmental education courses
differs for the four instructional strategies. However, these data are not available, so all developmental
courses are estimated at the same cost per credit hour.
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Methods

We follow a simple economic model of remediation examining changes in costs of college
coursetaking by building on the work of Belfield et al. (2016). While their model accounts
for gateway course enrollment and passing rates during the first two semesters of college
enrollment, we extend our model to include eight semesters from the fall of year one to the
spring of year three. Many students, particularly those who attend part-time, do not com-
plete gateway courses in their first year of college so tracking students for a longer duration
will provide a more complete estimate of total costs over time. Our model also accounts for
differential costs to students based on the number of attempts, and examines heterogeneity
in student costs by racial/ethnic subgroup.

We address the first research question by calculating the average total cost to students
and institutions of the pathways taken to complete the first gateway course, separately for
math and English. We estimate results pre- and post-SB 1720, and disaggregate the find-
ings based on whether the students ultimately completed a gateway course by the end of
the third year of college enrollment. This timeline tracks students’ coursetaking pathways
for eight semesters, including summers. We disaggregate the results by completion status
because non-completers are unlikely to experience any significant earnings gains in the
labor market from an unsuccessful attempt at a gateway course. Under an effective reform,
we would expect to see both an increase in the number of completers and a lower cost per
completer. Additionally, in order to consider the reform as equitable, we would expect to
see reductions in racial/ethnic gaps in terms of completion rates and cost effectiveness.

We begin by estimating the costs (C) to the first gateway course for student s as:

C, = (X Credits, s * Tuitione ) + (Y, Credits, g + Taition,e) (1)

where the total number of credits attempted in both pre-gateway and gateway courses is
multiplied by the in-state tuition rate for the initial two attempts, and by the out-of-state tui-
tion rate for additional retakes. We then calculate the average student costs as:

2 G

C, = : )
n

where the sum of the individual student costs is divided by the total number of students
in the sample. We also disaggregate the results for average student costs by racial/ethnic
subgroups.

The costs to institutions is calculated similarly, but takes into account the differential
cost per credit hour for institutions to provide pre-gateway and gateway courses. The costs
for each institution i is calculated as:

Cl = <2 Creditspregateway * COS[pregateway) + <Z Credilsgateway * COS[gateway)' (3)
We then calculate the average institution costs as:

_ C.
C = z - €]

n;

where the sum of the individual institution costs is divided by the total number of students
in the sample enrolled at the corresponding institution.
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To address the second research question about whether student pathways to the first
gateway course are more cost effective under SB 1720, we calculate a cost-effectiveness
ratio (CER) as follows:

Ncohnrt (a + a)
CER= ——— 7 &)
N

completers

where the sum of student and institution costs is multiplied by the total number of students
in the cohort, and then divided by the total number of gateway course completers. We com-
pare the CER ratios before and after SB 1720 to evaluate each according to both their costs
and their effects in regards to the desired short-term outcome of students successfully com-
pleting gateway courses.

We also examine the extent to which any gains in cost effectiveness may be attributed to
students opting out of developmental education versus participating in accelerated devel-
opmental education instructional strategies in the post-reform period. For these analyses,
we limit the sample to students in the post-reform cohorts with placement tests scores
that would have placed them into developmental education, and compare the costs for
those who ever took a developmental education course versus those enrolled directly into
a college-level course.> Even though students were no longer required to take the place-
ment test upon college enrollment following SB 1720, over 70% of students in our post-
reform cohort have placement test scores because most Florida public school students were
required to take the placement test in grade 11 as part of another statewide initiative for
high schools. We calculate the same CER ratio as described above in Eq. 5 for students
in the post-reform cohort scoring below college-ready, and compare the results based on
whether students ever took a developmental education course.

Data

Developmental education in Florida is provided almost exclusively by the 28 public
community colleges, referred to as “state colleges.” The sample includes all first-time-
in-college (FTIC) students at Florida’s 28 state colleges who enrolled three years prior
to SB 1720 (2011/12 cohort) and during the first year after SB 1720 (2014/15 cohort).
This means the analysis includes the whole cohorts of incoming students in both years.
Approximately two-thirds of students (65%) met the exemption criteria. Students in
the pre-policy cohort only received exposure to the traditional developmental educa-
tion program during the three-year timeframe for this analysis, while students in the
post-policy cohort only received exposure to the developmental education reform. We
exclude students in the 2012/2013 and 2013/2014 cohorts because they were initially
subject to the traditional developmental education program, but became exempt in sub-
sequent years after the passage of SB 1720. We tracked student coursetaking outcomes
for eight semesters from the first fall semester of college enrollment until the spring
semester of the third year.

3 Approximately 17% of students never take any math course and 14% of students never take any English
course. We exclude these students from the analysis of costs by developmental education enrollment status,
since they did not enroll in a developmental or college-level course.
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Table 1 Descriptive statistics on student characteristics for the pre- and post-reform cohorts

Pre-reform mean  Post-reform mean  Difference  Pooled stand- Standardized
ard deviation  mean difference

Demographic characteristics

Black (%) 0.22 0.21 0.02 0.41 0.04
Hispanic (%) 0.31 0.34 —-0.04 0.47 —0.08
Other race (%) 0.06 0.07 —-0.01 0.24 —-0.02
Female (%) 0.53 0.53 0.00 0.50 0.00
F/R Lunch (%) 0.31 0.40 -0.09 0.48 -0.18
Age (in years)  21.71 21.11 0.60 6.84 0.09
High school math preparation
At-risk (%) 0.28 0.25 0.04 0.44 0.08
Basic (%) 0.29 0.32 —0.04 0.46 —-0.08
Standard (%) 0.15 0.14 0.01 0.35 0.03
Advanced (%) 0.28 0.29 —-0.01 0.45 —-0.02
High school English preparation
At-risk (%) 0.15 0.14 0.01 0.35 0.02
Basic (%) 0.36 0.39 —-0.03 0.48 —-0.06
Standard (%) 0.36 0.32 0.04 0.47 0.08
Advanced (%) 0.13 0.15 —-0.02 0.34 —0.06

“F/R Lunch” refers to those students classified as receiving free- or reduced-price lunch in high school

We use data from Florida’s K-20 Education Data Warehouse (EDW), which tracks all
Florida public school students remaining in-state from Kindergarten to postsecondary edu-
cation. For these analyses, we use data from college enrollment records, course transcript
records, and student background characteristics. We use the course transcript data to track
student enrollment and passing outcomes for each math and English course to create a
coursetaking pathway for each student. The pathway includes the total number of credits
attempted in each course, the number of retake credits due to three or more attempts in the
same course, and the passing outcome (pass/fail) for each course. Students are coded as
successfully completing a course if they passed by earning a grade of C- or higher.

Overall, we found that student characteristics were very similar in the pre- and post-
reform cohorts (Table 1). The greatest difference was that students in the pre-reform
period were less likely to receive free- or reduced-price lunch in high school (31%) rela-
tive to the post-reform reform cohort (40%), a standardized mean difference of -0.18.
Across both cohorts, just over 20% of students were black and about one-third were
Hispanic, and 53% were female. The average age is approximately 21 years for both
cohorts. We also examined whether there were any differences in academic preparation
based on math and English coursetaking in high school, and found small standardized
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mean differences of less than 0.10 for all tracks.? Just over half of the students in both
cohorts completed an “at-risk” or “basic” track in English, and 57% completed an “at-
risk” or “basic” track in math.

The source of data on costs per credit hour for institutions and tuition costs for stu-
dents is the Fact Book for the Florida College System (Florida Department of Educa-
tion 2016). For the cost to students, the average in-state tuition rate is $80.52 per credit
hour. If a student fails the same course twice, they are required to pay an out-of-state
tuition rate of $360.65 per credit hour for any subsequent retakes attempted (Florida
Administrative Code 6A-14.0301 2016). For the cost to institutions, the cost per credit
hour is $181 for gateway courses and $218 for pre-gateway courses. This includes direct
instructional costs and support costs associated with each credit hour. General revenues
from state appropriations and tuition comprise the main source of these operating funds,
although lottery proceeds also provide some state funds. The state allocates appropria-
tions to each institution annually as a lump sum, which institutions utilize to pay for
operational expenses and to provide various programs and services. All dollar values
are from the 2014-2015 academic year, which represents the most recent year available.
This ensures consistency in the costs per credit across both cohorts, so that any cost dif-
ferences are only attributable to changes in coursetaking patterns after the reform.

Limitations

Our analysis is limited in that it only accounts for the short-term benefits from the pathway
to the first gateway course. Benefits may be even greater if the reform sets students on a
more successful trajectory that increases the likelihood of receiving a degree and reduces
the time to degree completion. A study by the Georgetown University Center on Educa-
tion and the Workforce found that obtaining an Associate’s degree is associated with a
$200,000 increase in lifetime earnings over completing some college without a degree
(Carnevale et al. 2013). Therefore, the long-term benefits in the workforce may greatly
exceed the short-term benefits of coursetaking pathways if the reform continues to improve
student outcomes beyond the first gateway course.

Further, our analysis does not account for other costs, such as the additional advising
and student support services provided to students. Institutional leaders did not receive
any additional funding to implement reform efforts; however, they may have redistributed
existing resources. Many of the reform’s costs involved reallocating personnel, meaning
that staff time was unavailable for other activities, even if those costs did not show up in a
budget. This means that our analysis may underestimate total costs of the reform because it
only captures the costs of changes in course pathways taken by students.

4 In English, students are classified as on an “at risk” track if they ever enrolled in an “intensive” remedial
English course and, at some point during high school failed an English course, a “basic” track if they ever
enrolled in an “intensive” remedial English course and passed all high school English courses, a “standard”
track if they completed only regular or honors level English courses, and an “advanced” track if they ever
completed an English course that could result in college credit (Advanced Placement, International Bacca-
laureate, or dual enrollment). In math, students are classified as on an “at risk™ track if they never enrolled
in Algebra II and failed at one or more math course, a “basic” track if never enrolled in Algebra II but
passed all math courses, a “standard’ track if they completed Algebra II but took no advanced math classes
beyond that, and an “advanced” track if they completed Algebra II plus at least one more advanced course.
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Table 2 Number of pre-gateway courses attempted in math and English, pre- and post-SB 1720

Pre-SB 1720 Post-SB 1720 Percentage
point change
N % N % (%)

Math
Pathway A: no pre-gateway 22,047 30.4 23,088 33.8% 3.4
Pathway B: 1 pre-gateway 11,053 15.2 16,234 23.8% 8.5
Pathway C: 2 pre-gateway 13,719 18.9 15,449 22.6 3.7
Pathway D: 3 pre-gateway 12,587 17.4 8,232 12.1 -5.3
Pathway E: 4 pre-gateway 7,428 10.2 3,592 5.3 -5.0
Pathway F: 5 + pre-gateway 5,693 7.9 1,720 2.5 -5.3
Total 72,527 100.0 68,315 100.0

English
Pathway A: no pre-gateway 47,540 65.6 55,761 81.6 16.1
Pathway B: 1 pre-gateway 3,322 4.6 2,343 34 -12
Pathway C: 2 pre-gateway 8,877 12.2 5,517 8.1 —42
Pathway D: 3 pre-gateway 6,534 9.0 3,192 4.7 —43
Pathway E: 4 pre-gateway 3,269 4.5 943 14 -3.1
Pathway F: 54+pre-gateway 2,985 4.1 559 0.8 -33
Total 72,527 100.0 68,315 100.0

Results

We begin by looking at the change in the number of pre-gateway courses taken before and
after SB 1720 (Table 2). We find that the percent of students not taking any pre-gateway
courses in English increases 16.1 percentage points from 65.6 to 81.6%. There is a cor-
responding decline in pre-gateway course participation rates, particularly among students
taking more than one pre-gateway courses. In math, there were smaller changes in the per-
centage of students taking no pre-gateway courses with values of 30.4% before the reform
and 33.8% after (a difference of 3.4% points). These results are as expected, as students
were only exempt from developmental education courses under the reform and may still
have been required to take a pre-gateway course prerequisite such as MAT 1033. However,
we find that after the reform, students are more likely to be taking only one or two pre-
gateway courses in math, and less likely to be taking three or more pre-gateway courses.
The results for both subjects suggests that the costs to both students and institutions should
decline if pass rates for the gateway courses remain consistent or increase, as students are
taking fewer pre-gateway courses.

Next, we examine changes over time in cohort-based passing rates for gateway courses,
based on the number of students who both take and pass a gateway course divided by the
total number of students in each cohort. After SB 1720, there is an 11-percentage point
increase in the percent of students who both take and pass a gateway English course in the
first semester, from 29% in the 2011 cohort to 40% in the 2014 cohort (Fig. 1). This differ-
ence diminishes slightly over time, although students in the post-reform period are still six
percentage points more likely to complete a gateway English course by the end of the third
year compared to students in the pre-reform cohort. The results in math indicate that only
8% of students passed a gateway course in the first fall semester both before and after the
reform (Fig. 2). However, pass rates for the post-reform cohort surpass those of students in

@ Springer



Research in Higher Education

Cohort-based passing rates for gateway English courses, pre- and post-SB 1720
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Fig.1 Cohort-based passing rates for gateway English courses, pre- and post-SB 1720

Cohort-based passing rates for gateway math courses, pre- and post-SB 1720
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Fig.2 Cohort-based passing rates for gateway math courses, pre- and post-SB 1720

the pre-reform cohort by 4% to 6% in each of the subsequent semesters. By the end of the
third year, cohort-based passing rates for gateway math courses are 34% for the pre-policy
cohort and 39% for the post-policy cohort. These results also suggest that the costs to both
students and institutions in both subjects should decline after the reform since more stu-
dents are successfully completing a gateway course and doing so in fewer semesters.

Costs to Students and Institutions of English Pathways
Table 3 demonstrates how the costs for the pathways taken to complete the first gateway

course in English changed after the reform for both institutions and students. The total costs
to institutions decreased after the reform, from $1040 to $721, a difference of $289 per
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student. The average number of credits for pre-gateway courses, which cost more for insti-
tutions to provide, decreased by 1.57 credits from 2.69 to 1.11 credits per student. There
was also a slight increase in the average number of gateway credits from 2.47 to 2.81 (a dif-
ference of 0.34 credits), but the total number of credits attempted (in both pre-gateway and
gateway courses) was 1.23 credits lower after the reform. Institutions reduced expenditures
by approximately $363 for each non-completer, compared to $235 per completer.

The average costs to students decreased from $443 to $338, a difference of $106. Stu-
dents completed less than a quarter of one credit at the out-of-state tuition rate for attempt-
ing the same course more than twice, so the majority of the difference in cost is attributed
to changes in the number of credits attempted at the in-state tuition rate. The total number
of credits for the pathway to the first gateway course declined by just over one credit, from
5.16 to 3.92 credits. The changes in costs over time differed depending on whether students
completed a gateway course. Those who ultimately did not complete a gateway course
spent less money under the SB1720 context than non-completers in the pre-reform context,
a difference of $143.This suggests that there were fewer wasted resources among students
unlikely to experience future benefits in the labor market from unsuccessfully attempts
toward the first gateway course. In comparison, the average cost savings for completers was
$85 per student.

Costs to Students and Institutions of Math Pathways

The results in math also indicate cost savings to both students and institutions (Table 4).
The average total institutional costs declined from $1450 to $1185, representing a cost sav-
ings of $264 per student. The number of credits attempted in pre-gateway courses, which
are more expensive for institutions to provide, decreased from 5.20 credits to 3.76 credits.
Conversely, the number of credits attempted in gateway courses increased slightly from
1.72 to 2.02 credits. As with English, there were large reductions in costs among non-com-
pleters under SB 1720 relative to the pre-reform context, with an average difference of
$357 per non-completer. Additionally, institutional costs declined by $142 per student for
completers.

The costs to students of completing the first gateway math course declined by $123
from an average total cost of $640 per student to $517. The number of credits completed
at both the in-state and out-of-state tuition rates decreased, and the total number of credits
attempted declined from 6.92 to 5.78 credits. There were greater differences in costs after
the reform for non-completers than completers of gateway courses, at $176 versus $51,
respectively.

Changes in Student Costs by Racial/Ethnic Subgroups

The magnitude of the cost savings gained by students varied by racial/ethnic subgroups
(Table 5). Prior to the reform there were substantial racial/ethnic gaps in the cost to gate-
way completion in both subject areas, with the lowest gateway completion costs for White
students, followed by Hispanic students, and then Black students. Many of these gaps nar-
rowed after the reform, particularly for Black students. The average cost savings in English
was nearly four times greater for Black students ($210) relative to White students ($58). In
math, the cost savings for Black students ($192) was about twice the cost savings for White
students ($96). Hispanic students also experienced slightly greater cost savings compared
to White students in English ($97 versus $58) and in math ($112 versus $96).
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Table 5 Cost savings to students

L . Avg. cost Avg. cost savings ~ Total avg. cost
by race/ethnicity and subject savings per per non-completer savings per
area for gateway completers and

completer student
non-completers, pre-and post-SB
1720 English
White $44 $88 $58
Black $176 $246 $210
Hispanic ~ $94 $115 $97
Math
White $32 $147 $96
Black $115 $238 $192
Hispanic ~ $62 $158 $112

Overall Changes in Cost Effectiveness

Table 6 shows the cost effectiveness of English gateway pathways before and after SB
1720. We consider how the total costs to both students and institutions have changed
since the reform, relative to the percent of students who successfully completed a gate-
way course. The cost effectiveness ratio represents the change in the amount of resources
expended to produce one successful gateway completer. The average cost per completer
in English decreased from $2645 to $1751, a savings of $894. This translates into a 34%
efficiency gain under the reform. After disaggregating the results by race, the greatest effi-
ciency gains are for Black students (42%), followed by Hispanic students (28%), and then
White students (25%). Math had a slightly lower efficiency gain of 30%, with the average
cost per completer declining from $6212 to $4361. Results for math also demonstrated
greater efficiency gains for underrepresented racial/ethnic groups, with rates of 42% for
Black students, followed by 33% for Hispanic students, and then 25% for White students.
These results provide evidence of an equity-generating reform.

Lastly, we wanted to provide insight into the extent to which improvements in cost effi-
ciency may be due to students opting out of developmental education courses versus stu-
dents participating in accelerated developmental education instructional strategies in the
post-reform period. We limited the sample to students in the post-reform cohort who had
placement test scores that indicated they were below college-ready. The results indicate
that the average costs per completer were three to four times greater for students who took
developmental education courses relative to those who enrolled directly into college-level
courses (Table 7).This suggests that the greatest gains to cost efficiency were due to stu-
dents who opted out of developmental education. However, these results must be inter-
preted with caution, as students with higher levels of motivation or preparation may be
more likely to opt out of developmental education.

Discussion
Given the high costs and limited evidence of the effectiveness of traditional developmen-

tal education programs (e.g. Jaggars and Bickerstaff 2018; Scott-Clayton, Crosta, and
Belfield 2014), it is important to understand whether improvements can be made through
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Table 6 Cost effectiveness of English and math gateway pathways, pre- and post-SB 1720

English Math
Pre-SB 1720 Post-SB 1720 Pre-SB 1720  Post-SB 1720
Overall
Number of degree-seeking FTICs 72,527 68,315 72,527 68,315
Number of gateway completers 40,676 42,482 24,400 26,666
Average student cost of pathway $ 443 $338 $ 640 $517
Average institutional cost of pathway $ 1,040 $ 751 $ 1,450 $1,185
Total cost of pathway $ 107,581,993  $74,393,767 $151,568,304 $ 116,283,054
Average cost per completer $ 2,645 $1,751 $6,212 $ 4,361
Efficiency gain 34% 30%
White students
Number of degree-seeking FTICs 29,757 26,261 29,757 26,261
Number of gateway completers 17,459 16,467 10,947 10,747
Average student cost of pathway $ 355 $297 $591 $ 495
Average institutional cost of pathway $ 832 $ 656 $ 1,376 $ 1,150
Total cost of pathway $35,316,417 $25,035,696  $58,533,160  $43,198,182
Average cost per completer $2,023 $1,520 $5,347 $4,020
Efficiency gain 25% 25%
Black students
Number of degree-seeking FTICs 16,180 14,065 16,180 14,065
Number of gateway completers 7,562 7,793 3,603 4,150
Average student cost of pathway $ 625 $416 $741 $ 549
Average institutional cost of pathway $ 1,480 $959 $1,617 $1,259
Total cost of pathway $ 34,063,866 $19,336,794  $38,140,956  $ 25,423,273
Average cost per completer $ 4,505 $2,481 $ 10,586 $6,126
Efficiency gain 45% 42%
Hispanic students
Number of degree-seeking FTICs 22,241 23,514 22,241 23,514
Number of gateway completers 12,950 15,340 7,961 9,747
Average student cost of pathway $434 $338 $ 642 $530
Average institutional cost of pathway $ 1,024 $758 $ 1,459 $1,219
Total cost of pathway $32,431,222.43  $25,767,399 $46,731,362  $41,115,501
Average cost per completer $ 2,504 $ 1,680 $5,870 $4,218
Efficiency gain 33% 28%

large-scale reform efforts. Florida has implemented one of the most comprehensive devel-
opmental education reforms to-date, making changes to placement policies, curriculum
and instruction, and advising and student support services. We used statewide data from
the population of FTIC students at FCS institutions to compare changes before and after
the reform to the cost to the successful completion of the first college-level math and Eng-
lish courses. Overall, our results indicate that Florida’s reform has contributed to short-
term cost savings to both students and institutions. The average cost of the pathways taken
to complete the first gateway course in English decreased by $106 for students and $289
for institutions. The greatest reduction in costs were among non-completers, suggesting
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Table 7 Cost effectiveness of English and math gateway pathways for students in the post-reform cohort
who scored below college-ready on the placement test, by enrollment status in developmental education

English Math
No DE Took DE No DE Took DE
Overall

Number of degree-seeking FTICs 19,686 11,884 1,771 29,122
Number of gateway completers 15,644 5,849 1,171 9,424
Average student cost of pathway $320 $ 704 $ 297 $ 739
Average institutional cost of pathway ~ $ 670 $ 1,772 $ 707 $1,718
Total cost of pathway $ 19,483,046 $29,418,503 $ 1,778,159 $ 71,546,145
Average cost per completer $ 1,245 $ 5,030 $1,518 $7,592
Efficiency gain —304% —400%

that fewer resources were wasted among those unlikely to experience future benefits in the
labor market for their unsuccessful credit attempts. In math, the average cost savings were
$123 for students and $264 for institutions. The total number of credit hours attempted by
students declined after the reform, particularly among pre-gateway courses, which were
more expensive for institutions to provide. These gains are especially impressive given that
the reform was implemented statewide in a relatively short time with no additional fund-
ing. Prior studies on developmental education reforms in other settings have found positive
impacts on short-term outcomes like gateway course completion for participants in pilot
programs, but it is often difficult to sustain these improvements when scaling reform efforts
to serve the majority of underprepared students (Jaggars and Bickerstaff 2018).

We also found that very few students before or after SB 1720 enrolled in the same math
or English course more than twice, so there were minimal changes in the amount of out-of-
state tuition paid by students for repeated attempts. In both subject areas, gateway course
completion rates by the end of the third year were 5 to 6 percentage points higher after the
reform. The total cost per gateway completer decreased after the reform by $894 in English
and $1851 in math, resulting in efficiency gains of 34% and 30%, respectively. In com-
parison, Tennessee’s co-requisite developmental education was associated with efficiency
gains of 50% in math 11% in writing among first year coursetaking patterns (Belfield et al.
2016). Thus, our findings suggest that while Florida’s reform is not as cost effective as Ten-
nessee’s in math, it is more consistent in improving efficiency across multiple subject areas.

Reform efforts may also help to reduce racial/ethnic gaps in the costs to gateway com-
pletion in both subject areas, which has important implications for equity. Black students
experienced the greatest benefits, with cost savings two to four times greater than for White
students. We also found that Black and Hispanic students had greater efficiency gains than
White students in terms of cost per completer in both subject areas, providing compelling
evidence of an equity-generating reform. While previous research has documented how
Black and Hispanic students are more likely to be placed into developmental education
courses (Attewell et al. 2006; Bailey et al. 2010; Bettinger and Long 2005; Melguizo et al.
2008), the financial implications of these outcomes tends to be understudied. By imple-
menting reform initiatives to accelerate student success into gateway courses, not only do
students improve their educational outcomes, but they also save money in the process. This
may help to reduce racial/ethnic economic disparities in postsecondary education, as Black
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students tend to incur substantially more student debt than White students (Addo et al.
2016).

We posit that there may be two mechanisms through which underrepresented stu-
dents experience greater efficiency gains under the reform. First, removing requirements
for placement testing and developmental education may weaken the negative effects of
underplacement that occur under traditional college course placement policies. Standard-
ized tests tend to have less predictive strength for students of color who are more likely to
underperform relative to their true abilities (e.g. Bowen et al. 2018; Hoffman and Lowitzki
2005). This is not necessarily due to biased tests, but may be attributed to other factors
such as stereotype threat (Steele 2003) and less access to test preparation activities among
underrepresented students (Buchmann et al. 2010; Park and Becks 2015). This issue is
beginning to gain greater attention in policy arenas, as the University of California system
is currently facing a lawsuit that challenges the use of ACT or SAT in admissions as it
may lead to discrimination against applicants on the basis of income and race (Nadworny,
2019). Yet the issue tends to remain under-addressed in community colleges where under-
represented students disproportionately test into developmental education. By removing
barriers to college-level courses, there may be differential improvements to the costs to
gateway completion, particularly for racial/ethnic minority students who historically have
faced the greatest barriers.

Second, the enhanced advising and support services offered through the reform may
have contributed to efficiency gains, particularly for students of color. The types of inequi-
ties faced by underrepresented students in developmental education are not unique to post-
secondary education. Academic preparation is developed in K-12 schools, and Black and
Hispanic students are more likely to come from underperforming and underfunded schools.
The challenges that these students face from underprepration may be further exacerbated in
community colleges that provide insufficient support such as advising and tutoring, as well
as misalignment between developmental and college-level courses (Melguizo et al. 2008).
Florida’s SB 1720 is unique from developmental education reforms in other states in that
it required colleges to prepare implementation plans for providing enhanced support ser-
vices for students. Results from a survey of FCS leaders indicate that colleges significantly
increased the emphasis on academic advising and academic supports, and that leaders per-
ceived these enhanced services to be among the most effective changes that occurred under
the reform (Hu et al. 2018). Mandating colleges to provide additional student support can
be an important policy lever for ensuring that students have an increased likelihood of suc-
ceeding in college-level coursework, particularly among those who come from disadvan-
taged backgrounds.

Implications for Policy and Future Research

Policymakers in other states should consider whether their personnel can take on addi-
tional responsibilities and examine the value of the activities staff would need to give up
to focus on reform efforts similar to those under SB 1720. While Florida implemented the
developmental education reform without providing any additional appropriations to insti-
tutions, it still required institutions to reallocate substantial resources from other areas.
Future research should consider start-up costs, such as developing curriculum for devel-
opmental education courses under new instructional strategies and providing professional
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development for instructors, as well as recurring costs such as the resources needed to pro-
vide additional support services.

In 2017, Florida policymakers cut approximately $25 million to the FCS, most of which
was intended for investment in developmental education (Smith 2017). The rationale for
the cuts was that FCS institutions would be spending less on developmental education
under SB 1720. However, this assumption does not take into account additional resources
that colleges have spent to reform their curricular approaches to developmental education
or offer students additional advising and academic support services. A recent survey of
Florida college administrators focused on the implementation of the reform found that col-
leges made numerous changes including adding new orientation and advising resources,
spending more time with students identified as at-risk of academic failure through early
alert systems, increasing the duration of advising sessions, and changing the format
or content of orientation sessions (Hu et al. 2017). FCS institutions have estimated that
approximately $31 million per year is spent on supporting advising, tutoring, and early
alert systems (Florida College System 2017). This suggests that much of the cost savings
to institutions from reducing developmental education enrollments may have been used to
provide enhanced support services. While many of these services were made available to
the general student population, some resources were prioritized in serving incoming stu-
dents. For example, College of Central Florida added First Year Success Advisors to help
students make a more successful transition to college.

While the increasing support for first-year students is promising, institutions should
also consider whether adequate resources are available to continue to support students as
they progress further into their degree programs. This is particularly important if reform
initiatives are helping students to persist longer. Belfield et al. (2014) developed an effi-
ciency model to demonstrate that reform initiatives which improve college persistence
rates among entering students may incur greater costs in later years. Colleges tend to cross-
subsidize the costs of more expensive upper-level courses with savings from less expensive
entry-level courses. Therefore, if more students are persisting in college for longer periods
of time, institutions will face increased financial pressures due to greater enrollments in
upper-level courses. Colleges may also need to continue to provide additional tutoring and
student support services if students who previously would have placed into developmental
education, are now progressing to higher level courses. Belfield et al. (2014) note, “We
suspect that this is one reason why many reforms are either short-lived—Colleges simply
cannot afford to implement them for long at scale, or they are or ineffectual, such that their
expense is offset by deteriorations in the quality of provision elsewhere in the college” (p.
330). Ensuring student success throughout the educational pipeline remains a key chal-
lenge for higher education practitioners and policymakers alike in Florida and beyond as
they seek to improve outcomes for underprepared students.
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