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Experimental Evidence on the Effects (or Lack Thereof) of
Informational Framing During the College Transition

Jenna W. Kramer
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Technology-facilitated interventions following high school graduation have shown promise for increasing the likelihood of
college matriculation, but we know little about how to fine-tune these tools. I conducted an experiment in which college-
intending Tennessee high school graduates received informational messages in distinct behavioral frames. business-as-usual,
in which they received the same messages as the prior cohort, loss aversion, which emphasized what students would lose if
they did not act; reduction of ambiguity, which provided details on necessary actions and anticipated completion times; and
peer support, which encouraged students to work with friends on enrollment tasks. There was no main effect of the treatment
frames. Heterogeneity analyses suggest that, at certain eligibility checkpoints, a loss aversion frame may negatively affect
men and the peer support frame may negatively affect first-generation and Black participants. I situate the findings in the
literature and recommend future directions for research on informational intervention delivery.
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SINncE 2015, Tennessee has promised resident students
tuition-free community or technical college after high school
graduation. The statewide last-dollar scholarship program,
Tennessee Promise (TN Promise), funds the remainder of a
student’s tuition and fees after federal and other state finan-
cial aid awards have been deducted from their bill. TN
Promise students, regardless of high school achievement or
family circumstances, do not pay out of pocket for up to five
semesters of postsecondary training.

However, “summer melt” among would-be scholarship
recipients suggests that TN Promise students may benefit
from more than financial support during the college transi-
tion (see Castleman & Page, 2014; Ceja, 2013, for detail on
summer melt, the phenomenon of nonmatriculation among
college-intending students). Among all individuals who
complete TN Promise eligibility requirements throughout
their senior year of high school, only half enroll in college
the semester after graduation (Tennessee Higher Education
Commission [THEC], 2017). Maintaining TN Promise eli-
gibility through graduation is no easy feat: High school
seniors must submit a TN Promise application, complete
the notoriously complex Free Application for Federal
Student Aid (FAFSA), attend two “team meetings” to get
scholarship information and meet their volunteer mentor,
and apply to college.

To facilitate navigation of the scholarship requirements
and the postsecondary transition, the TN Promise program
provides informational supports to supplement the guidance
of school-based counselors. Through nonprofit partners such

behavioral framing, college access, summer melt, text messaging, free college, randomized control trial

as tnAchieves, which in 2019-2020 serves students in 90 of
Tennessee’s 95 counties, high school seniors receive direct
communication about TN Promise via email and in person
from both nonprofit-based counselors and volunteer men-
tors. After graduation, tnAchieves ramps up communication,
adding twice-monthly text messages through the end of stu-
dents’ first year of college.

Policymakers and practitioners are eager to improve
transition supports for college-intending Tennesseans, and
informational text messages during the college transition
offer low-cost opportunities to test changes in practice.
The texting campaigns mounted by tnAchieves and other
college-focused nonprofits are crafted based on the empir-
ical evidence that such interventions promote college
matriculation (e.g., Castleman, 2015). However, text mes-
sage content may offer little guidance on how to complete
required actions or fail to make salient the consequences
of inaction. Without detail regarding what is at stake, how
and when to take action, or social motivation for doing so,
college-intending students may not prioritize completion
of required tasks.

At least three theories suggest ways to increase the likeli-
hood that students act on information. First, messages may
motivate action by emphasizing what students stand to lose
by failing to do so (Kahneman & Tversky, 1979).
Alternatively, providing clarifying next steps may make deci-
sion-making less complex and increase the likelihood that
individuals will take action (Milkman et al., 2012; Nickerson
& Rogers, 2010). A third theory encourages students to work
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with peers on academics and college-related logistical tasks
to build socio-academic integration (Deil-Amen, 2011).
Strategic framing of messages may induce students to take
action on directives and lead to matriculation.

I partnered with tnAchieves to test this hypothesis. In
May 2017, I randomized college-intending class of 2017
Tennessee high school graduates into four groups that all
received informational messages, albeit in distinct behav-
ioral frames: business as usual, in which they received the
same messages from the prior year’s informational campaign;
loss aversion, which emphasized what students would lose if
they do not act on the information; reduction of implementa-
tion ambiguity, which provided details on the requisite steps
for action, as well as the amount of time it would take to
complete the task; and peer support, which encouraged stu-
dents to work with friends to ensure they acted, promoting
socio-academic integration (Deil-Amen, 2011). I answer the
following questions: Do TN Promise—eligible, college-
intending high school graduates who receive informational
text messages in various behavioral frames enroll and suc-
ceed in college at different rates? Does the impact of text
message framing vary by student characteristics?

This study considers the relative efficacy of distinct
behavioral frames in a statewide text messaging intervention
in a tuition-free college environment. I find no evidence that
text messages crafted in strategic behavioral frames have a
differential effect on scholarship maintenance relative to
receipt of business-as-usual text messages. Heterogeneity
analyses suggest that, at some eligibility checkpoints, cer-
tain frames may negatively affect particular subgroups rela-
tive to the business-as-usual frame. These results contribute
to an ongoing conversation about how to scale and fine-tune
text messaging campaigns as the field of text-based, college
transition interventions enters adolescence.

Promise Programs and the Tennessee Context

Tuition-free guarantees for 2- or 4-year college are gain-
ing ground across the country. While “free” college pro-
grams are not novel, they have grown increasingly popular
since the Great Recession amid reports of soaring college
debt and postsecondary-centric forecasts for the future of
work. “Promise” programs range in size and scope (Perna &
Leigh, 2017): some are city-based, privately funded pro-
grams, others provide state grants for workforce-oriented
training, and some fund 4-year scholarships for in-state resi-
dents to pursue a bachelor’s degree and remain in state for
work. Over a dozen states now cover college tuition for
some students, and nearly two dozen state legislatures con-
sidered “free college” bill this past legislative session
(Quinton, 2019). Both Republican- and Democrat-controlled
state legislatures have enacted Promise programs, and a
number of Democratic presidential candidates have
expressed support for a federal tuition-free college program.

Empirical evidence suggests that tuition-free college pro-
grams have limited success addressing social inequities
(e.g., Deming & Walters, 2017; Murphy et al., 2017), but
they continue to grow in popularity.

Tennessee’s last-dollar Promise scholarship guarantees a
tuition-free 2-year postsecondary education for Tennesseans
who have just graduated with a high school diploma and
who enroll at a community or technical college (known as
Tennessee Colleges of Applied Technology, or TCATs). TN
Promise, which in 2019-2020 is serving its fifth entering
cohort, has limited eligibility criteria to ensure broad access.
High school seniors who graduate from an eligible Tennessee
high school, complete a Tennessee home school program, or,
prior to their 19th birthday, obtain a General Education
Development (GED) or High School Equivalency Test
(HiSET) diploma, must apply for the scholarship by the
November deadline of their senior year or the year in which
they will obtain the GED/HISET. Students must submit the
FAFSA in January of their senior year, communicate with a
volunteer mentor, and attend mandatory informational meet-
ings. To maintain eligibility, students must enroll in college
full-time, complete their FAFSA, participate in the mentor-
ing program, and perform 8 hours of community service
prior to each term the award is received. In addition to pro-
viding last-dollar tuition and fee support, TN Promise was
designed to facilitate access to information about college
transition and success. The state’s nonprofit partners share
information with students via text and email and focus in
particular on providing advising support during the months
between high school graduation and college matriculation.

Economic theory suggests that Tennessee should expect
increases in enrollment at community and technical col-
leges by making postsecondary education tuition-free. By
lowering the personal cost of attending college, the state
reduces the cost of attendance to the opportunity cost of
lost wages and time during enrollment. Indeed, enrollment
gains in the early cohorts of TN Promise suggest that some
barriers to entry are mitigated by TN Promise’s financial
support or the simplification of messaging around the cost
of college (Carruthers & Fox, 2016). Since Promise schol-
arship implementation in 2015-2016, first-time enrollment
in public postsecondary institutions has increased by 13%
(THEC, 2017). Across the first three cohorts, roughly 80%
of high school seniors applied for the TN Promise by the
fall application deadline and roughly 90% of Promise-
eligible students filed their FAFSA by the January deadline
(THEC, 2017).

However, only 28% of initial TN Promise applicants and
30% of FAFSA-completers enroll for the fall semester (THEC,
2017). The high rate of college pipeline attrition among col-
lege-intending, Promise-eligible students reinforces the notion
that nonfinancial factors prevent students from matriculating.
While there is likely natural attrition as students elect to pur-
sue other education or work opportunities, the burden of



logistical and procedural tasks may contribute to this attri-
tion among students who appear college-intending during
their senior year. This experiment tested whether strategic
framing of informational text messages could increase the
power of this postsecondary transition support to mitigate
summer melt.

Prior Research on Mitigating Summer Melt

Estimates by the U.S. Department of Education and lead-
ing researchers contend that somewhere between 10% and
40% of college-intending high school graduates do not arrive
on campus in the fall (Castleman & Page, 2014; Ceja, 2013).
Summer melt can be considered a manifestation of the infor-
mation gaps that have been well-documented by researchers
and practitioners. Melt disproportionately affects low-income
and first-generation college students (Arnold et al., 2009;
Castleman & Page, 2014), so mitigating summer melt repre-
sents both a moral and an economic imperative that warrants
intervention and research. Fortunately, innovative program-
ming and individualized, automated supports have been
shown to ameliorate summer melt (Castleman & Page, 2015).

At the same time, a body of research in behavioral econom-
ics has gathered substantial evidence of the importance and
efficacy of the framing of information in decision-making pro-
cesses (see Thaler & Sunstein, 2008). In the postsecondary
context, suboptimal performance on matriculation-related
tasks hinders enrollment. The provision of appropriately timed
information has been shown to mitigate rates of summer melt.
Researchers contend that interventions that encourage students
to complete requisite steps for enrollment have increased stu-
dent success by crafting choice architecture in a way that opti-
mizes transition-related behaviors (see Castleman, 2015).
Such interventions hold promise for increasing college going
among students at the margins of enrollment, particularly for
first-generation college students.

Practitioners, researchers, and policymakers have
explored various methods for increasing the likelihood of
completion of these important tasks. Interventions designed
to mitigate summer melt often focus on providing informa-
tion and building social connections to individuals with col-
lege-going social capital. Advising and mentoring have long
been popular place-based interventions, aimed at connecting
college-intending students with a social connection to a pro-
fessional or a peer who can provide information about
important tasks and emotional support (Avery et al., 2014).
Some empirically tested interventions have explored the
utility of principles of behavioral economics in encouraging
action on the part of students in transition.

Behavioral Economics and Text Messaging as an
Informational Intervention

While the provision of information is important to reduc-
ing disparities in postsecondary success between student

Effects of Informational Framing

populations and institutional sectors, the delivery and con-
struction of information has increasingly been a focus of
attention in the academic literature. Research has pre-
sented compelling evidence that the way in which infor-
mation is presented affects decision making. This work in
psychology and economics, pioneered by Richard Thaler
and Cass Sunstein (2003), has shown that humans act on
the same information in different ways depending on its
presentation. Strategic, low-cost changes in choice archi-
tecture can make information more transparent and person-
alized. Researchers have empirically demonstrated the
validity of this theoretical work across a number of fields,
including finance, healthcare, and education (e.g., Beshears
et al., 2009; Hastings & Weinstein, 2008). Proponents of
choice architecture maintain that the framing of informa-
tion can optimize its use for choices that prove to be more
beneficial for individuals. How information is delivered,
accessed, and framed matters.

The ubiquity of cell phone ownership has provided a low-
cost, high-leverage platform for the deployment of strategies
grounded in behavioral economics. There is mounting evi-
dence that text messaging is a viable platform for delivering
interventions to 21st-century youth given the popularity of
SMS (short message service) communication. For example,
in a study of automated text messaging “nudges,” Castleman
and Page (2015) found that overall enrollment in 2-year
institutions rose by over 3 percentage points and 4-year col-
lege enrollment increased by 4.5 percentage points.
Castleman and Page (2014) also built on earlier findings
(Bos et al., 2012; Carrell & Sacerdote, 2013) regarding the
efficacy of near-peer advising by pairing an informational
text message intervention with near-peer outreach to encour-
age matriculation. Text messaging interventions have also
been successful outside of the domain of college enrollment,
encouraging individuals to act on intentions to save money
(Karlan et al., 2016), receive vaccinations (Stockwell et al.,
2012), and increase involvement in their child’s schooling
(Kraft & Dougherty, 2013).

Research in this domain is predicated on the notion that
individuals intend to complete tasks but fail to do so because
they are inattentive to the future consequences. Reminders
may reduce the attentional failure or make more salient the
time needed to complete tasks in advance of deadlines
(Karlan et al., 2016). In the postsecondary context, text mes-
sages can focus students on important benchmarks and
encourage proper time management during the matriculation
process. Furthermore, students who are the first in their fam-
ilies to attend college may be less likely to receive these
reminders from parents and advisors.

In spite of early positive evidence suggesting positive
enrollment effects, new research has shown less consistent
and positive effects on enrollment (e.g., Bergman et al.,
2019; Phillips & Reber, 2018). In addition to inconsistent
average effects, new estimates suggest that messages may be
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differentially effective by institutional context (e.g., commu-
nity versus 4-year colleges; Castleman & Page, 2016) or stu-
dent background (e.g., language spoken at home; Phillips &
Reber, 2018). Furthermore, it remains unclear whether text
message interventions contribute to student persistence and
degree attainment. Consequently, there is ongoing scrutiny
and debate of informational text messaging as a policy
instrument, particularly for decisions that involve personal
costs (e.g., college enrollment).

The inconsistent empirical evidence on the utility of
informational text messaging begs further refinement of
intervention strategies. One way in which researchers and
practitioners have endeavored to increase the leverage of
texting interventions is through optimizing the framing of
information delivery. Early evidence exploring the relative
efficacy of various strategic frames for prospective college
students has shown little promise for positively affecting
practice (Bergman et al., 2019; Bird et al., 2019). Bird et al.
(2019) investigate the impact of both a national- and a state-
level campaign to encourage financial aid application. The
researchers find no evidence that different frames affect
intervention efficacy (Bird et al., 2019).

Bergman et al. (2019) also test the relative efficacy of
varied informational interventions on college affordability at
a large scale. Their campaign intended to change the salience
of tax benefits for three samples totaling one million pro-
spective college-going Texans: rising high school seniors,
enrolled postsecondary students, and students who had pre-
viously applied to college but were not enrolled. Bergman
et al. (2019) do not find that their treatment arms change
student outcomes. The nascent and inconclusive evidence on
the relative efficacy of different informational frames war-
rants additional exploration.

This study considers the relative efficacy in the behav-
ioral framing of messages, particularly for students who
are eligible to attend community or technical college
tuition-free. The intervention was designed to test the
hypothesis that recipients may perceive informational
messages as more or less attractive depending on how con-
tent highlights certain aspects of a decision. Examples of
such theoretical frames include loss aversion (which main-
tains that the pain of losing is more powerful than the plea-
sure of gaining; Kahneman & Tversky, 1979; Smith,
1759/2010), reduction of implementation ambiguity
(which contextualizes actions in a time frame and provides
details on process before asking students to articulate their
plans for completion; Nickerson & Rogers, 2010), and
peer support (which draws on students’ connections to
social networks, deepens campus integration, and signals
behavioral expectations; Deil-Amen, 2011). Taking as
given the short-term efficacy of informational messaging
in general, this experiment aims to contribute to the litera-
ture around the relative impact of distinct behavioral
frames on college transition outcomes.

Loss Aversion. Loss aversion is a well-documented phe-
nomenon through which the magnitude of a person’s nega-
tive reaction to losing a quantity is far greater than the
magnitude of their positive reaction to gaining the same
amount (Kahneman & Tversky, 1979; Smith, 1759/2010).
Individuals generally place a higher value on things that they
“own” than they would put on an item prior to ownership,
and they are wont to give up that possession once they have
it. Consequently, representing ongoing eligibility for the TN
Promise scholarship more saliently may induce student
action in multiple ways. A loss aversion frame may both
increase the salience of the magnitude of scholarship bene-
fits, as well as amplify feelings of ownership, such that loss
of eligibility would be perceived as a loss of money that pre-
viously “belonged” to the student. With consistent framing
that represents scholarship eligibility or achievement of
grades as something to be lost, rather than gained, students
may be encouraged toward task completion and postsecond-
ary success.

Reduction of Ambiguity. One reason that students may fail
to complete logistical and procedural tasks necessary for
college matriculation is lack of clarity or direction about
how to complete the tasks. This lack of clarity may be exac-
erbated by natural procrastination: Individuals hesitate to
make sacrifices at present in the interest of reaping returns at
a later date (O’Donoghue & Rabin, 1999). Empirical
research has shown that concretized planning information
can increase the likelihood that individuals will take action,
whether for voter turnout or preventative medical screenings
(e.g., Milkman et al., 2012; Nickerson & Rogers, 2010). Stu-
dents may plan to go to college but, for instance, fail to com-
plete FAFSA verification or attend campus orientation. They
may believe that enrolling is the right choice for their future,
but their commitment wavers when the time comes to dedi-
cate the time and energy to do so. Informational text messag-
ing may combat the ambiguity of implementation and curtail
the influence of time inconsistency through the provision of
more concrete planning information. Students may be most
responsive to text message interventions when they provide
concrete, actionable information (Castleman & Page, 2017).
By defining the amount of time it is likely to take to com-
plete a task and pointing students toward resources that will
facilitate the task’s completion, an informational interven-
tion may induce timely, successful completion.

Peer Support. There is a long-standing literature that con-
tends that the support of peers contributes to the academic
adjustment of college students (Astin, 1993; Deil-Amen,
2011; Tinto, 1993). Community and technical college-
intending students are disproportionately first-generation
postsecondary students and may have less access to informa-
tion about the college transition and success from family and
friends (Bailey et al., 2005). Tinto (1993) explains that when



students drop out or fail academically, it is due to lack of
belonging, or integration with the college community. Inter-
acting with peers about academic matters is important to
academic performance and persistence. Deil-Amen (2011)
refers to these opportunities for peer support as socio-aca-
demic integrative moments. In a qualitative study of com-
munity college students, Deil-Amen (2011) finds that such
moments not only induce feelings of attachment and belong-
ing but also enhance students’ acquisition of knowledge,
enabling them to make more effective academic and proce-
dural choices for college success. Framing informational
messages to encourage students to engage with their peers
about academic success and logistical tasks may present an
opportunity for meaningful socio-academic contact and bear
fruit in the form of inducing action and encouraging student
enrollment and persistence.

This study builds on the body of research on informa-
tional interventions by examining how behavioral framing
of informational text messages affects students’ transition to
publicly funded postsecondary education. This research will
contribute to the literature on tuition-free college programs
and informational interventions for college-intending youth,
support the state’s attainment of ambitious postsecondary
completion goals, and inform the work of school and com-
munity partners focused on college access and attainment.

Research Design and Sample

During the 2017-2018 academic year, I collaborated with
tnAchieves to conduct a text-based informational campaign
to determine whether their delivery of enrollment- and per-
sistence-focused text messages could be optimized through
strategic framing. The intervention was designed in March
and April of 2017 and began that May. I preregistered my
analyses with the editors of the AERA Open Registered
Reports special issue in January 2018, after the intervention
was underway but before the first round of outcomes data
were made available in March 2018.

Data and Sample

The text message intervention focused on college-
intending high school graduates with whom tnAchieves
was working to facilitate postsecondary enrollment and
success. Students resided in 84 of Tennessee’s 95 counties.
The analytic sample includes prospective students who
had, through high school graduation, maintained eligibility
for the TN Promise scholarship and had expressed their
intention to enroll in college by indicating an institution of
enrollment on the state’s student aid portal. I also restricted
the sample to individuals who consented to receive the text
messaging intervention and for whom tnAchieves had a
cell phone number on file. Across the state, the experimen-
tal sample includes roughly 18,400 college-intending high
school graduates.

Effects of Informational Framing

I use de-identified administrative data derived from
tnAchieves’ records and state of Tennessee records reported
to tnAchieves. These records include demographic and prior
academic achievement data as well as ongoing scholarship
eligibility information. In particular, I observe gender and
race/ethnicity, high school grade point average, and ACT
score. I also observe expected family contribution (EFC) as
calculated by the U.S. Department of Education on comple-
tion of the FAFSA.

As of May 2017, there were just over 24,000 class of
2017 graduates who were eligible for TN Promise in the 84
counties served by tnAchieves at that time. However,
roughly 5,700 students did not provide tnAchieves with cell
phone numbers or permission to send informational text
messages. These students constitute a nonrandom sample of
individuals who did not receive treatment but who are part of
the population to which I would optimally like to generalize
the results.

In the interest of both describing the sample and consider-
ing the degree to which the sample is representative of the
whole, Table 1 shows descriptive statistics for all eligible
students and students in the experimental sample. There are
no significant differences when the eligible students and
experimental sample group means are compared using ¢
tests. Fifty-two percent of the experimental sample students
are female. The majority of students in the experiment are
White (71.2%), and roughly one fifth are African American
or Black (20.8%). The proportion of students who are White
is higher among the TN Promise—eligible high school gradu-
ates and the experimental sample than among TN Promise
applicants and the high school cohort overall (THEC, 2019).
The plurality of students in the experimental sample are the
first in their families to attend college (45.8%), which differs
from the proportion of TN Promise applicants who identi-
fied as first generation (36.8%) and class of 2017 students
who ultimately enrolled in college with Promise (40.6%).
More than one third of students in the experimental sample
have an EFC of 0 (35.3%). Just over two thirds of students
(66.9%) intend to enroll in a community college.

Measures

I estimate the effect of the three treatment arms on com-
munity service completion, initial enrollment, and persis-
tence outcomes. I derive outcome measures from tnAchieves
data detailing TN Promise scholarship eligibility loss date
and eligibility loss reason for all students in the experimental
sample. Students who do not lose eligibility at the criterion
checkpoint are coded as successfully meeting that deadline
(see Appendix A for eligibility checkpoints). The first out-
come is completion of summer community service; students
were required to submit 8 hours of community service by
July 1, 2017. The next outcome of interest is Fall 2017 eligi-
bility, which is dependent on both fall term postsecondary
matriculation and enrollment in a TN Promise eligible

5



TABLE 1

Descriptive Statistics for the Experimental Sample and all TN Promise—Eligible Class of 2017 High School Graduates

Experimental Sample, %

All TN Promise—Eligible HS

Variable (N = 18,400) Graduates, % (N = 24,080)
Female 52.1 52.0
Asian/Pacific Islander 1.1 1.1
Black/African American 20.8 19.8
Hispanic/Latino 4.5 4.8
White 71.2 72.1
First generation 45.8 46.5
EFC of zero 353 359
Intention to enroll in CC 66.9 66.7
Intention to enroll in TCAT 13.0 134
Intention to enroll in 4-year 16.5 16.3

Note. HS = high school; EFC = Expected Family Contribution; CC = community college; TCAT = Tennessee Colleges of Applied Technology. All data
derived from measures obtained from tnAchieves. Students included in column 2 did not provide tnAchieves with a mobile phone number. Sample sizes
rounded to the nearest 10. Notation of statistical significance refers to #-test comparisons between sample and eligibility group means.

p<.10."p < .05."p < .01.""p < .00l.

program (i.e., 2-year degree program at an eligible public or
private institution). Students who lose eligibility at this
checkpoint may have done so either if they did not enroll or
if they enrolled in a noneligible degree program. To approxi-
mate Fall 2017 enrollment, the next outcome of interest, I
code students as having enrolled in the fall if they main-
tained Promise eligibility (by enrolling in an eligible pro-
gram) or if the stated reason for their eligibility loss is
enrollment in a noneligible program. Although this enroll-
ment indicator is not National Student Clearinghouse veri-
fied, it is based on state financial aid disbursement and, thus,
can be considered a reliable approximation of fall enroll-
ment. The next eligibility checkpoint and outcome of inter-
est is completion of Fall 2017 community service by
December 5, 2017. Similar to the summer deadline, students
are coded as successfully meeting this deadline if they sub-
mitted hours to retain their ongoing Promise scholarship
eligibility.

The final two outcomes are Spring 2018 eligibility and
Fall 2018 eligibility, which I have again approximated using
Promise scholarship eligibility. For these two outcomes, stu-
dents are coded as either remaining eligible by returning to a
TN Promise eligible program for the spring term and fall
term, or as losing eligibility due to attrition or enrollment in
a different, noneligible program. I cannot see in the data
whether students who lost eligibility for the fall semester
due to noneligible program enrollment returned to their cam-
puses for their second and third term, so these indicators are
limited in their utility and any estimates must be interpreted
with caution.

The explanatory variables of interest are the indicators
for experimental intervention. The business-as-usual con-
dition is the reference group against which students in the
loss aversion, reduction of ambiguity, and peer support

conditions are compared. I leverage student-level demo-
graphic, background, and academic information as covari-
ates to increase the precision of the estimates in my
statistical models. Student-level demographic and back-
ground information includes gender, race, EFC, and I use
cumulative ACT scores as a measure of prior academic
achievement.

Intervention Design

The randomized control trial began in May 2017. In part-
nership with tnAchieves, I implemented a text-based infor-
mational intervention with roughly 18,400 individuals from
452 public, private, and home-based high schools who were
identified as eligible for the TN Promise at the time of May
2017 high school graduation. May 2017 scholarship eligibil-
ity depended on successful TN Promise application, FAFSA
completion, and mentor meeting attendance before estab-
lished checkpoints during the academic year.

tnAchieves was committed to ensuring that all eligible
students receive important transition information via text
message after they no longer have access to their high school
counselor. Due to the organization’s concern about the effi-
cacy of text campaigns for previous cohorts, our goal was to
determine whether the informational intervention would be
improved by strategically framing information to induce
action.

All students who provided a cell phone number and con-
sent for contact received text messages. Students were ran-
domized at the individual-level to one of three treatment
arms or the business-as-usual group, which received the
same message content as prior cohorts. Messages covered a
number of broad topics, including enrollment, admissions,
financial aid, scholarship eligibility, and retention/success.



TABLE 2

Assessment of Balance in Covariates Across the Three Treatment Groups

Business-As-Usual, %

Loss Aversion, %

Implementation, % Peer Support, %

Variable (N = 4,600) (N = 4,600) (N = 4,600) (N = 4,600)
Female 51.6 53.1 51.9 51.9
Asian/Pacific Islander 0.9 1.2 1.2 1.2
Black/African American 19.8 21.3 21.3 21.0
Hispanic/Latino 4.4 4.6 4.5 4.5
White 72.3 70.9 71.0 70.7
First generation 46.2 45.8 45.1 46.4
EFC of zero 33.9 35.8 358 35.6
Intention to enroll in CC 66.6 66.7 66.3 67.9
Intention to enroll in TCAT 134 13.4 13.1 12.2
Intention to enroll in 4-year 16.5 16.7 16.6 16.1
ACT score 18.71 18.63 18.71 18.68

Note. EFC = Expected Family Contribution; CC = community college; TCAT = Tennessee Colleges of Applied Technology. All values except ACT score
are in percentage. Cells report group means. Sample sizes rounded to the nearest 10. Notation of statistical significance refers to comparisons between control

and each of the individual treatment group means.

p<.10."p < .05."p < .01.""p < .00l.

Messages were sent on the 1st and the 15th of each month
from May 2017 to December 2017. The business-as-usual
messages contained the same text as messages sent by
tnAchieves to the 2016 graduating cohort during the prior
year. The treatment condition messages were framed to be
consistent with the literature on loss aversion, reduction of
ambiguity, and peer support. Appendix B provides the text
message content for the four randomized conditions. The
text-messaging service, SMS Magic, allows for two-way
texting. tnAchieves advisors were able to monitor incoming
responses and answer student questions directly.

Randomization and Baseline Equivalence. The 18,400 eli-
gible students who consented to receive text messages and
provided a cell phone number were randomized at the indi-
vidual level to balanced groups. In Table 2, I present the
mean values of baseline covariates by treatment arm. In no
instance was I able to detect significant differences in mean
values of baseline covariates between each treatment group
and the business-as-usual group.

Power Analysis. 1 conducted an a priori power analysis
using PowerUp’s MDES Calculator for Individual Random
Assignment (IRA) Designs for randomized controlled trials
(Maynard & Dong, 2013). Assuming power of 0.8 and
alpha of .05, the minimum detectable effect size (MDES)
for the main model is 0.058, which aligns with empirically
estimated effect sizes in previous evaluations of text mes-
sage interventions. Thus, the total sample of 18,400 (4,600
by treatment arm) should be adequate for the main models
of the study. To determine whether it is appropriate to run
heterogeneity analyses by limiting the sample by subgroup
(rather than adding interaction terms to the baseline model),

I also ran post hoc power analyses for the relevant sub-
groups by gender, race, and intended postsecondary sector.
The sample size for even the smallest subgroup among
those to be tested, TCAT-intending students (N = 2,390), is
sufficiently large to detect a MDES of 0.099 (Maynard &
Dong, 2013). I proceed by assuming that with power of 0.8
and alpha of .05, the sample is sufficiently large to detect
hypothesized effects for the main model and subgroups of
interest.

Prespecified Analytic Strategy

To estimate the effect of treatment, I use a linear probabil-
ity model, which estimates the intent-to-treat effect of each
of the treatment arms relative to the business-as-usual condi-
tion. I also test the sensitivity of the results to a logistic
regression modeling approach. The primary model is an
intent-to-treat model in the following form:

OUTCOMEU = BO + BITXU + X“{ + €jj (1)

where for student 7 in high school j, OUTCOMEU is an
indicator for the enrollment-related outcomes defined above.
The TX; term is a categorical indicator for the three experi-
mental conditions to which students were randomly assigned,
with the business-as-usual sample serving as the reference
group against which I estimate the effect of treatment. X
serves as a vector of student-level covariates. The coefficient
of interest is B,, which represents the causal effect of a text
message framing condition on the outcome of interest. I
cluster standard errors by high school to account for poten-
tially unobserved correlations in the error terms across stu-
dents who attended the same high school.



TABLE 3

Percentage of Sample Maintaining TN Promise Eligibility by Treatment Group

July 2017 Fall 2017 Fall 2017 Spring Fall 2018
Community Semester Community 2018 Semester
Treatment Service, % Eligibility, % Service, % Enrollment, % Eligibility, %
Business-as-usual (N = 4,600) 78.8 69.3 57.8 46.6 31.1
Loss aversion (N = 4,600) 78.7 68.6 57.8 47.0 29.6
Reduction of ambiguity (N = 4,600) 78.9 68.4 57.8 47.4 30.2
Peer support (N = 4,600) 77.9 67.7 57.9 45.6 29.7
Total (N = 18,400) 78.6 68.5 57.5 46.9 30.1

Note. TN Promise = Tennessee Promise. Cells report group means. Sample sizes rounded to the nearest 10. Eligibility updated through December 2018.
Eligibility status can be corrected or appealed. Notation of statistical significance refers to comparisons between control and treatment group means.
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p<.10.°p < .05.7p <.01.""p < .001.

The higher education research suggests that transition to
postsecondary education presents particular obstacles for
some student populations (Braxton, 2000; DesJardins et al.,
2002). To assess the equitability of the intervention, I esti-
mate heterogeneity of treatment by gender, race, and
intended postsecondary sector, dimensions along which
empirical research has shown there to be substantive differ-
ences in experience and success in postsecondary education.
In my preregistered analytic plan, I proposed heterogeneous
treatment effect models that interacted key characteristics
with the treatment groups, as seen in Equation 2:

OUTCOME;; =0 +B:CCj; + B.TX
+B:TX;*CCy + B4TX
*TCAT; + BsTX;*4YR;
+Xy +e€y

2

In this model, B, represents the causal effect of being
assigned to a text messaging intervention among students
who plan to enroll at a community college, 8, represents the
effect of that assignment for college of applied technology—
intending students, and 3, represents the effect for would-be
4-year institution enrollees. I ran these interaction models as
additional checks on the exploratory analysis described
below; I report the interaction estimates in Appendix C
(Tables C1-C3).

Exploratory Analysis

The interaction models to test heterogeneity of effects for
this multiarm intervention yield estimates with limited util-
ity for policy analysis. For ease of interpretability of the het-
erogeneity of effects analysis, I also run the main model with
the sample limited to the preregistered subgroups of stu-
dents. I present this exploratory analysis as the primary het-
erogeneity analysis in the results.

Results
Descriptive Analysis

First, I examine the proportion of the sample that main-
tained eligibility for the scholarship at each of the eligibility
checkpoints. As shown in Table 3, the percentage of indi-
viduals meeting the summer community service eligibility
checkpoint in the experimental sample (78.6%) is margin-
ally higher than the overall percentage in the cohort of pro-
spective TN Promise students across the state (74.4%;
THEC, 2017). However, there are not significant differences
in scholarship eligibility maintenance between the business-
as-usual group and each of the treatment groups.

Intervention Effect Estimation

In Table 4, I estimate the effect of the intervention on
successful maintenance of TN Promise eligibility through
six scholarship checkpoints, including three early outcomes
on the path to college success: completion of Summer 2017
community service hours, Fall 2017 semester scholarship
eligibility, and completion of Fall 2018 community service
hours (columns 1-3). The treatment arms of the informa-
tional campaign appear not to have affected scholarship
eligibility maintenance behaviors relative to the business-
as-usual text messaging condition. Baseline intent-to-treat
estimates regressing the outcome on treatment arm show no
effect of the texting frames relative to the business-as-usual
frame, loss aversion, and reduction of ambiguity, on sum-
mer community service completion (Table 4). When con-
sidering the estimated effect of the treatment arms on
Summer Community Service completion, I find small, non-
significant positive estimates for the loss aversion and
reduction of ambiguity conditions and a small, nonsignifi-
cant negative estimate for the peer support condition, rela-
tive to the business-as-usual condition. Results are
qualitatively similar when modeled via logistic regression
(see Appendix C, Table C1).



TABLE 4

Overall Impact of Text Intervention on Community Service, Fall Scholarship Eligibility, and Persistence Outcomes

July 2017 Fall 2017 Fall Fall 2017 Fall 2018
Community Semester 2017 Community Spring 2018 Semester
Service Eligibility Enrollment Service Enrollment Eligibility
Treatment (1) 2) 3) 4) 5) (6)
Loss aversion 0.011 0.007 —0.006 0.013 0.007 —0.011
(0.012) (0.012) (0.010) (0.014) (0.014) (0.012)
Reduction of ambiguity 0.005 —0.001 —0.009 0.002 0.003 —0.005
(0.012) (0.012) (0.010) (0.014) (0.014) (0.013)
Peer support —0.007 —0.013 —0.005 0.002 —0.003 —0.007
(0.012) (0.012) (0.010) (0.014) (0.014) (0.013)
Business-as-usual group rate 0.606 0.597 0.787 0.522 0.476 0.311
N 18,400 18,400 18,400 18,400 18,400 18,400
R? .033 .031 .017 .052 .059 .065

Note. Coefficients estimated from linear probability models. Approximated enrollment Fall 2017 estimates count individuals as enrolled if they began college
with Tennessee Promise or lost scholarly eligibility due to enrollment in a noneligible degree program. Heteroskedasticity robust standard errors.

p<.10."p < .05."p<.01."p<.00l.

To determine whether there are later-emerging effects of
the intervention, which ran throughout the 2017-2018 aca-
demic year, I estimate the effect of the intervention on
within-year scholarship maintenance, or students’ TN
Promise eligibility in the spring semester, and between-year
scholarship maintenance, or eligibility in the fall term of the
second year (Table 4, columns 5 and 6). It does not appear
that the treatment arms had an effect on student persistence
relative to the business-as-usual condition. Looking at stu-
dent outcomes by condition across all eligibility check-
points, the Peer support condition has a fairly consistent
negative, nonsignificant point estimate, while the loss aver-
sion and reduction of ambiguity conditions generally have
positive, nonsignificant point estimates.

Most of the estimates in Table 4 are based on measured
TN Promise scholarship eligibility maintenance. However,
students who enroll in postsecondary training programs that
are not TN Promise—cligible, namely, baccalaureate pro-
grams, are not captured as fall semester enrollees because
they lose scholarship eligibility. To better model the effect of
the intervention on fall semester enrollment, I estimate
whether there is an effect of the intervention on enrollment
at any Tennessee postsecondary institution in the fall of 2017
(Table 4, column 3). The point estimates are negative rela-
tive to the business-as-usual condition, but not significant. |
do not find an effect of any of the treatment arms on fall
semester enrollment.

Heterogeneity Analysis

The main models may mask heterogeneity in the effect of
the text message frames by aspects of participant identity or
postsecondary plans. I tested for heterogeneity by gender,

race, and intended postsecondary sector by estimating mod-
els in which the sample was limited to subgroups of interest;
I ran interaction models as a secondary check on these esti-
mates.' Comparing the upper and lower panels of Table 5
shows that men were negatively affected by the loss aversion
condition on the magnitude of roughly 2 percentage points at
time of fall 2017 eligibility and enrollment, fall 2017 com-
munity service submission, and fall 2018 eligibility. The
treatment frames did not differentially affect women.

I also estimate the effects of the text messaging frames on
TN Promise scholarship eligibility by participant race or eth-
nicity. Table 6 shows that White participants were generally
not differentially affected by the frames, with the exception
of two marginally significant negative point estimates on the
magnitude of 2.0 to 2.5 percentage points at the time of Fall
2017 community service and Spring 2018 enrollment. Black
participants randomized to the peer support condition were
less likely to complete July 2017 community service (—5.4
percentage points), maintain Fall 2017 semester eligibility
(—6.1 percentage points), and enroll in Fall 2017 (—6.4 per-
centage points).

When modeling heterogeneity by intended postsecondary
sector, I examine whether the treatment arms differentially
affect participants intending to attend community colleges,
technical colleges, and baccalaureate institutions. As shown
in Table 7, I find that TCAT-intending participants random-
ized to the peer support condition were less likely to com-
plete July 2017 community service (—5.5 percentage points),
maintain Fall 2017 semester eligibility (—7.0 percentage
points), and enroll in Fall 2017 (=7.1 percentage points). The
estimates do not suggest differential effects for community
college—intending and baccalaureate institution—intending
students.



TABLE 5

Estimated Effects of Treatment Frames by Gender

July 2017 Fall 2017 Fall Fall 2017 Spring Fall 2018
Community Semester 2017 Community 2018 Semester
Treatment Service Eligibility Enrollment Service Enrollment Eligibility
Men
Loss aversion -0.013 —0.029" —0.024" -0.025" -0.023 -0.023"
(0.013) (0.014) (0.014) (0.015) (0.015) (0.014)
Reduction of ambiguity 0.001 —-0.011 —0.008 —-0.013 0.001 -0.019
(0.013) (0.014) (0.014) (0.015) (0.015) (0.013)
Peer support —-0.009 —-0.017 -0.017 —-0.013 —0.013 —-0.012
(0.013) (0.014) (0.014) (0.015) (0.015) (0.014)
Business-as-usual group rate 0.765 0.681 0.701 0.504 0.453 0.288
N 8,800 8,800 8,800 8,800 8,800 8,800
R .002 .005 .004 .003 .004 .004
Women
Loss aversion 0.008 0.011 0.004 0.015 0.008 —0.010
(0.011) (0.013) (0.013) (0.014) (0.014) (0.014)
Reduction of ambiguity 0.001 —0.009 —0.006 0.002 —0.006 —0.002
(0.011) (0.013) (0.013) (0.014) (0.014) (0.014)
Peer support -0.010 -0.017 —0.015 -0.018 -0.027" -0.017
(0.011) (0.013) (0.013) (0.014) (0.014) (0.014)
Business-as-usual group rate 0.810 0.705 0.738 0.540 0.498 0.332
N 9,600 9,600 9,600 9,600 9,600 9,600
R’ .003 .005 .002 .005 .007 .002

Note. Coefficients estimated from linear probability models. Approximated enrollment Fall 2017 estimates count individuals as enrolled if they began college
with Tennessee Promise or lost scholarly eligibility due to enrollment in a non-eligible degree program. Heteroskedasticity robust standard errors.
'p<.10."p < .05."p < .01.""p < .001.

TABLE 6

Estimated Effects of Treatment Frames by Race

July 2017 Fall 2017 Fall Fall 2017 Spring Fall 2018
Community Semester 2017 Community 2018 Semester
Treatment Service Eligibility Enrollment Service Enrollment Eligibility
White
Loss aversion —0.002 —-0.010 —0.010 —-0.012 —0.013 —-0.013
(0.010) (0.011) (0.011) (0.013) (0.013) (0.012)
Reduction of ambiguity 0.005 —0.012 —0.010 —0.011 —0.005 —0.009
(0.010) (0.011) (0.011) (0.013) (0.013) (0.012)
Peer support -0.000 -0.005 -0.004 -0.020" -0.025" -0.012
(0.010) (0.011) (0.011) (0.013) (0.013) (0.012)
Business-as-usual group rate 0.818 0.734 0.755 0.577 0.533 0.355
N 12,440 12,440 12,440 12,440 12,440 12,440
R’ .000 .001 .001 .002 0.004 0.001
Black
Loss aversion —0.007 —0.006 —-0.016 0.023 0.014 -0.032"
(0.022) (0.023) (0.023) (0.023) (0.022) (0.018)
Reduction of ambiguity —0.007 0.004 0.001 0.029 0.018 —0.004
(0.022) (0.023) (0.023) (0.023) (0.022) (0.018)
Peer support —0.054° -0.0617" —-0.064"" -0.014 -0.016 -0.026
(0.022) (0.024) (0.023) (0.023) (0.022) (0.018)
(continued)
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TABLE 6 (CONTINUED)

July 2017 Fall 2017 Fall Fall 2017 Spring Fall 2018

Community Semester 2017 Community 2018 Semester

Treatment Service Eligibility Enrollment Service Enrollment Eligibility
Business-as-usual group rate 0.710 0.573 0.631 0.362 0.312 0.185
N 3,640 3,640 3,640 3,640 3,640 3,640
R .002 .002 .003 .001 0.001 0.001

Note. Coefficients estimated from linear probability models. Approximated enrollment Fall 2017 estimates count individuals as enrolled if they began
college with Tennessee Promise or lost scholarly eligibility due to enrollment in a noneligible degree program. Heteroskedasticity robust standard

€ITorS.

p<.10."p < .05."p < .01.""p < .00l.

TABLE 7
Estimated Effects of Treatment Frames by Intended Postsecondary Sector
July 2017 Fall 2017 Fall Fall 2017 Spring Fall 2018
Community Semester 2017 Community 2018 Semester
Treatment Service Eligibility Enrollment Service Enrollment Eligibility
Community college—intending
Loss aversion —0.002 —0.010 —0.010 —0.007 —0.007 —0.011
(0.009) (0.010) (0.011) (0.013) (0.013) (0.012)
Reduction of ambiguity 0.009 —0.005 —0.004 0.005 0.008 0.000
(0.009) (0.011) (0.011) (0.012) (0.013) (0.012)
Peer support —0.000 —-0.007 —0.007 —-0.001 —-0.015 —0.009
(0.009) (0.011) (0.011) (0.012) (0.013) (0.012)
Business-as-usual group rate 0.846 0.785 0.785 0.606 0.555 0.362
N 12,290 12,290 12,290 12,290 12,290 12,290
R’ .002 .001 .001 .002 .003 .001
TCAT-intending
Loss aversion 0.015 0.026 0.025 0.011 0.002 -0.043"
(0.024) (0.026) (0.026) (0.029) (0.028) (0.025)
Reduction of ambiguity 0.003 —0.005 —-0.007 -0.021 -0.012 -0.047"
(0.025) (0.027) (0.027) (0.029) (0.029) (0.025)
Peer support -0.055" -0.070"" -0.071" —0.037 —0.042 -0.039
(0.026) (0.028) (0.028) (0.029) (0.029) (0.026)
Business-as-usual group rate 0.759 0.689 0.690 0.501 0.455 0.279
N 2,390 2,390 2,390 2,390 2,390 2,390
R’ .004 .006 .006 .001 .001 .002
4-Year intending
Loss aversion —0.030 —0.034 —0.042 —0.006 -0.014 -0.019
(0.025) (0.026) (0.026) (0.024) (0.023) (0.020)
Reduction of ambiguity -0.029 —0.009 —0.015 —-0.013 —0.022 -0.011
(0.025) (0.026) (0.026) (0.024) (0.023) (0.020)
Peer support —-0.021 —-0.022 —0.022 —0.024 —0.035 —-0.027
(0.025) (0.026) (0.026) (0.024) (0.023) (0.020)
Business-as-usual group rate 0.655 0.472 0.549 0.312 0.276 0.200
N 3,030 3,030 3,030 3,030 3,030 3,030
R’ .001 .001 .001 .001 .001 .001

Note. Coefficients estimated from linear probability models. Approximated enrollment Fall 2017 estimates count individuals as enrolled if they began
college with Tennessee Promise or lost scholarly eligibility due to enrollment in a noneligible degree program. Heteroskedasticity robust standard

€ITors.

"p<.10.°p < .05."p <.01.""p < .001.
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Kramer

Discussion

In spite of lowered financial barriers to entry, many col-
lege-intending Tennesseans who are eligible for the TN
Promise scholarship at the time of high school graduation do
not matriculate for the fall semester. In an effort to mitigate
summer melt, [ implemented a randomized control trial in
partnership with nonprofit tnAchieves to test whether the
strategic framing of a text message intervention affects the
maintenance of scholarship eligibility. Estimates show no
main effect of any of the treatment frames on student transi-
tion, first-semester, or persistence outcomes. I estimated dif-
ferential effects of strategic informational framing on
students by gender, race, and intended postsecondary sec-
tors. Men in the loss aversion condition were less likely to
maintain Fall 2017 eligibility, enroll in Fall 2017, complete
Fall 2017 community service, and maintain Fall 2018 eligi-
bility. This finding is consistent with the tendency for men to
be less risk averse than women (e.g., Rau, 2014).

Black participants and TCAT-intending participants who
receive peer support framing were less likely to complete
summer service, maintain fall semester eligibility, or enroll
in the fall semester. For Black participants, the negative
effect of the peer support frame runs counter to the prevail-
ing evidence in higher education that social engagement and
sense of belonging yield better collegiate outcomes (Kuh
et al., 2011; Strayhorn, 2018). Community college students
are less likely to have expectations of college social engage-
ment (Deil-Amen, 2011); however, there is no theoretical or
empirical work to suggest that peer support framing would
yield negative outcomes.

Indeed, the importance of peer socio-academic integra-
tion or sense of belonging has long been a backbone of
higher education persistence research (Hurtado & Carter,
1997; Tinto, 1993). However, in the context of this inter-
vention, messages that evoke support for peers had a nega-
tive effect relative to other frames. The support of
professionals or those with college experience may be
more important than the support of peers at the time of
enrollment, with peer support gaining importance for per-
sistence and attainment.

Overall, the results of this experiment do not suggest that
strategic framing of informational messages is appreciably
more effective than providing informational text messages at
all. This is consistent with the mixed evidence in studies that
have compared the relative efficacy of behavioral frames in
text messaging interventions, as well as the null effects found
in other studies that have taken text messaging interventions
to state and national scale (e.g., Bird et al., 2019; Gurantz
et al., 2019; Hyman, 2020). The mixed results in the literature
raise questions regarding the way in which informational
interventions are personalized and by whom they are deliv-
ered. The differential framing in this study may not have been
sufficiently fine-tuned or targeted to induce greater student
action toward scholarship eligibility maintenance. Different
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forms of personalization, for example, based on dimensions
of student identity or personality, might yield better targeting.
It is possible that consistent messaging in one frame is not an
advantage, particularly if that frame is poorly aligned with a
particular student’s orientation or outlook. For example, an
anxious student randomized to the loss aversion treatment
arm would receive a string of messages that all emphasize the
potential to lose their scholarship. Rather than inducing action,
biweekly receipt of such messages could incite panic.
Alternatively, personalization of delivery at particular times
or in particular locations may better align reminders with the
recipient’s availability or mind-set. There are many options to
tailor an informational messaging intervention rather than
using a blunt, universal instrument.

Familiarity with and expectations for the text message
deliverer may also play a role in the efficacy of text messag-
ing interventions. In qualitative data collected for the broader
study of which this experiment was a part, TN Promise focus
group participants expressed reservations about receiving
frequent text messages from parties with whom they have
little familiarity and virtually no in-person contact.
Participants conveyed a disconnect between their expecta-
tions for modes of professional contact and receipt of text
messages from advising organizations. Additionally, wide-
spread use of such interventions given prior evidence of text
message campaign efficacy may contribute to feelings of
text intervention oversaturation and feed discomfort with
texting as a medium for what recipients perceive as imper-
sonal reminders from relatively unknown entities.
Expectations for the deliverer and text messaging as a mode
of contact may have implications for large-scale interven-
tions overall or for the perception of certain behavioral
frames in particular.

At present, it is unclear whether text message reminders
are beneficial for “nudging” college-intending students
toward enrollment and, ultimately, degree attainment (e.g.,
discussion in Castleman & Page, 2019; Greene, 2019).
Inconsistent average results between studies and heteroge-
neity of treatment estimates in this study and others (e.g.,
Phillips & Reber, 2018) suggest that text messaging may be
differentially beneficial between populations and contexts.
With the established popularity of texting interventions to
mitigate summer melt and support students during the aca-
demic year, this study sought to contribute evidence as to
whether strategic framing of such messages could serve as a
budget-neutral, scalable improvement for organizations and
institutions that already implement text messaging cam-
paigns. The null main effects and small, positive subgroup
effects do not yield definitive, actionable evidence, but con-
tribute to the picture of the potential utility of strategic fram-
ing and personalization in texting interventions.

There are a number of factors that limit the internal and
external validity of this experiment. The comparative treat-
ment design reduces the size of each treatment arm and



increases the likelihood of type II error. However, power
analyses do not raise cause for concern, identifying an
MDES of 0.058. The multiple treatment arms and repeated
measures also raise the possibility of issues related to multi-
plicity. To address multiple hypothesis testing, I make multi-
plicity adjustments as outlined by Romano and Wolf (2005;
Clarke, 2016). With adjustments, the estimated significant
effects for Black and TCAT-intending students become mar-
ginally significant, with p values between .05 and .1. The
marginal significance after multiplicity adjustments neces-
sitates caution in the interpretation of the subgroup effect
estimates. Rather than being interpreted independently in
their magnitude and significance, the estimates presented in
this article should be considered as part of a nascent litera-
ture on the potential for differential framing of informational
interventions.

Generalizability is limited by the study context and sam-
ple. Models of college choice and persistence consistently
identify financial burden and environmental context as
important factors in student postsecondary transition and suc-
cess. A study of the enrollment and first semester success of
college aspirants under Tennessee’s tuition-free community
and technical college scholarship program is limited to stu-
dents whose choices are uniquely informed by TN Promise’s
financial and social supports. Moreover, tnAchieves was the
state’s partner for TN Promise support services in 84 of 95
counties; the effect of this intervention cannot be generalized
to students in the remaining 11 counties.

Another limitation of the intervention is lack of knowl-
edge of whether students read the messages. The text mes-
saging provider reported that more than 95% of text messages
were delivered to the mobile numbers provided; however, it
does not track whether or not students accessed the informa-
tion. I estimate the intent-to-treat effect of the intervention
rather than estimating the effect of treatment-on-the-treated,
which is unknowable given the provider’s data collection.

The overall intervention may not have been maximally
leveraged by recipients. Data collected in on-campus focus
groups during the spring semester revealed that many stu-
dents were unaware that the text messaging platform was
capable of two-way communication. Students should be
informed and reminded of the full range of functions of the
text messaging service to ensure that they can fully leverage
opportunities for professional support of college enrollment
and scholarship eligibility maintenance.

These limitations are balanced by the contributions of this
study. Informational text messaging has shown promise not
only in its estimated impacts but also in its accessibility to tar-
get individuals (given the ubiquity of cell phones and popular-
ity of SMS communication among teens and young adults),
affordability to implement, and ease of scale. This experiment
examines a way in which a widely used behavioral interven-
tion may be fine-tuned by leveraging potential mechanisms for
choice architecture. In so doing, it builds on a budding

Effects of Informational Framing

literature that considers the relative efficacy of informational
framing of informational interventions for prospective post-
secondary students. In particular, this study builds on the work
of Bird et al. (2019) and Bergman et al. (2019). This study is
unique in the timing of the intervention, testing the relative
efficacy of frames during the summer between high school
and college; the intended sectors of enrollment of the sample,
community and technical college; and the tuition-free college
context. This study is the first to consider the effect of a tech-
nology-based informational intervention scaled to a statewide
tuition-free college program. The null effects suggest that the
provision of informational text messaging, which is supported
by empirical evidence, may not be improved by the strategic
behavioral frames tested in this study. The null effects in the
main model are consistent with Bergman et al.’s (2019) find-
ings that differential messaging regarding tax benefits did not
affect college enrollment and Bird et al.’s (2019) estimates of
null effects in statewide and national FAFSA reminder cam-
paigns. Future work testing framing and personalization will
be valuable to building the base of evidence and, ultimately,
determine how to improve the utility of informational inter-
ventions for matriculation support.

Conclusion

This study contributes to a growing body of literature
about informational campaigns for prospective college stu-
dents, generally, and more specifically, the relative efficacy
of varied framing of information. This study poses questions
about mechanisms that contribute to acting on enrollment
intentions in the unique context of a tuition-free college
environment. Informational text messaging is being imple-
mented to achieve policy goals in a variety of contexts and
its mechanisms and the potential to optimize delivery war-
rant additional exploration.

Low-touch text messaging interventions may not be optimi-
zable through strategic behavioral framing, but informational
messaging can be personalized for recipients. The estimated
differential effects of messaging frames for individuals along
social dimensions joins other evidence suggesting the potential
advantages of targeting messages to students. This text messag-
ing experiment does not provide sufficient evidence on hetero-
geneity to make particular recommendations for the tailoring of
informational interventions, but it suggests that future research
in this area may be productive.

While a clear main effect did not emerge in this random-
ized control trial, there is some evidence that groups of pro-
spective and current students may react differently to text
message frames. This study contributes to an emerging body
of literature that endeavors to determine the best content,
mode, and messenger for informational interventions during
the college transition. The continued efforts of practitioners
and researchers may allow for optimization of informational
campaigns for student success.
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Appendix A

Tennessee (TN) Promise Eligibility Checkpoints for the Class of
2017

Deadline Action

November 1, 2016
Fall 2016

Complete TN Promise application

Attend first team meeting hosted by
tnAchieves

File the 2018-2019 Free Application
for Federal Student Aid

January 17,2017

Spring 2017 Apply to an eligible TN Promise
institution

Spring 2017 Attend mandatory team meeting
hosted by tnAchieves

July 1, 2017 Complete and submit 8 hours of

community service
Complete financial aid verification,
if selected

August 1, 2017

Summer 2017 Ensure that chosen college is
listed on TN Student Assistance
Corporation Portal

August 2017 Enroll as a full-time student in a
TN Promise eligible program
(minimum 12 credit hours or full-
time at technical college)

Attend third team meeting hosted by
tnAchieves

Fall 2017

December 1, 2017 Complete and submit 8 hours of

community service

Appendix B
Text for the Experimental Conditions

May 1: Admissions-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Make
sure your TSAC student portal has the correct institu-
tion! If your school choice has changed, update that
TODAY!”

Condition 1—Loss Aversion: “tnAchieves: If the wrong
school is listed on your TSAC portal your money will
be sent to the wrong place. You’ll lose $4k of financial
support. Update NOW!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Does your TSAC student portal have the
correct institution? 20min task. When will you update
it (date & time)? Put this in your calendar!”

Condition 3—Peer Support: “tnAchieves: Are you and
friends attending the colleges that you entered into
your TSAC student portal? Check to make sure that
they update their TSAC portal if their college has
changed.”
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May 15: Admissions-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Make
sure to register for fall classes as soon as possible to
get the best schedule!”

Condition 1—Loss Aversion: “tnAchieves: Classes on
college campuses fill quickly! Register today to ensure
that you don’t miss your preferred courses and meet-
ing times!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Make sure to register for fall classes
ASAP for the best schedule! 30min task. When will
you register for fall classes (date & time)? Put this in
your calendar!”

Condition 3—Peer Support: “tnAchieves: Have you and
your friends registered yet for fall classes? Find a time
to get together and register.”

June 1: Financial Aid—Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Make
sure to check in with your financial aid office to be
sure all required paperwork has been submitted!”

Condition 1—Loss Aversion: “tnAchieves: If you are
missing paperwork, you’ll lose your scholarship (as
much as $4k). Call financial aid office to ensure all
paperwork has been submitted!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Call your college financial aid office to
ensure all paperwork was submitted! 15 min task!
When will you call to check on paperwork (date &
time)?”

Condition 3—Peer Support: “tnAchieves: Have your
friends checked with the admissions office to ensure
all required documents have been submitted? Remind
them to call financial aid ASAP!”

June 15: Financial Aid-focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Make
sure to check in with the admissions office to be sure
all required documents are submitted for the fall
semester!”

Condition 1—Loss Aversion: “tnAchieves: Don’t miss
valuable class time by failing to complete require-
ments for enrollment! Check in with admissions to
ensure documents are submitted.”

Condition 2—Reduction of Implementation Ambigu-
ity: “tnAchieves: Check in with admissions to ensure
documents are submitted! 20min task. When will
you call admissions (date and time)? Put this in your
calendar!”

Condition 3—Peer Support: “tnAchieves: Have your
friends checked in with their admissions offices to
ensure that required documents have been submitted?
Remind them to call ASAP!”



July 1: Financial Aid-focused Reminder

Condition 0—Business-as-usual: “tnAchieves Reminder:
Just a few short weeks before classes begin! Make
sure to research where to buy your textbooks!”

Condition 1—Loss Aversion: “tnAchieves: Used text-
books often cost half the price of new books. Buying
your textbooks now could save you hundreds of dol-
lars. Just a few short weeks before classes begin!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Just a few short weeks before classes
begin! Research where to buy your textbooks! 45min
task. When (date and time) will you buy books? Put
this in your calendar!”

Condition 3—Peer Support: “tnAchieves: Do you and
your friends know where you’ll be buying your text-
books? Research the most affordable options together.”

July 15: Financial Aid-focused Reminder

Condition 0—Business-as-usual: “tnAchieves Reminder:
Make sure to be checking your student account online
if you have one! This is where the college will give
you any messages or updates!”

Condition 1—Loss Aversion: “tnAchieves: Orientation,
course registration, announcements from your profes-
sors—You might be missing information and opportu-
nities! Check your student account online! This is
where the college will send messages or updates!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Your student account & email is how the
college will contact you. Check email OFTEN! 15min
task. What time & from what device will you check it?
Set a reminder!”

Condition 3—Peer Support: “tnAchieves: Do you & your
friends check your online student account & campus
email? This is where the college gives you messages/
updates! Check this OFTEN!”

August 1: Admissions-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: College is
almost here! Make a list of everything you will need
the first day & walk around campus to find your
classes beforehand!”

Condition 1—Loss Aversion: “tnAchieves: If you don’t
know where your classes are, you may be late your
first day. Make a list of everything you need & walk
around campus early!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: College is almost here! When will you
make a list of everything you need your first day?
30min task. Put in your calendar!”

Condition 3—Peer Support: “tnAchieves: Do your
friends know where their classes meet? Work together
to figure out where you’ll be heading on the first day
of school.”

Effects of Informational Framing

August 15: Admissions-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Print your
syllabus for each class & jot down important dates in a
planner! It will be helpful to know when big tests &
assignments are due!”

Condition 1—Loss Aversion: “tnAchieves: Missing
deadlines could result in grades that threaten your TN
Promise $, costing you $4k of financial support. Print
your syllabus for each class!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Print syllabus for each class & putitina
planner! 45min task. When (date & time) will you
print your syllabi & when will you put dates in plan-
ner?”

Condition 3—Peer Support: “tnAchieves: Remind your
friends to print their syllabi and write down all of the
important deadlines for each class.”

September 1: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Remem-
ber tutors are FREE on college campuses! Make sure
to use them if you are starting to struggle in ANY
class. It is best to start early!”

Condition 1—Loss Aversion: “tnAchieves: Not visiting
your college’s FREE tutors early loses you points on
exams if you begin struggling. Make sure to use tutors
for questions!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Tutors are FREE on campus! Have you
visited tutors yet? 60min task. When (date & time)
will you visit a tutor? Put reminders in your calendar
to see a tutor!”

Condition 3—Peer Support: “tnAchieves: Have you and
your friends visited the FREE tutors on your campuses
yet? Remind them that there is free academic support
to ensure their success.”

September 15: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Have you
failed a test or forgotten to turn in an assignment yet?
If so, visit your professor during office hours so they
can assist you!”

Condition 1—Loss Aversion: “tnAchieves: Don’t miss
opportunities to show your investment. Visit your pro-
fessor during office hours to discuss your performance
so that they know you are taking class seriously!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Have you visited your professors during
office hours yet? 60min task. When (date & time) will
you meet with professors? Put appts in calendar!”

Condition 3—Peer Support: “tnAchieves: Have you &
your friends visited your professors during office
hours? Remind them to get help and demonstrate their
investment in academics.”
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October 1: Retention-focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Halfway
through your first semester! Check in on your grades
with your teachers so you know where you stand!”

Condition 1—Loss Aversion: “tnAchieves: Halfway
through your first semester! Students who check on
their grades with professors lose fewer points in the
second half of the semester.”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Halfway through your first semester!
When (date & time) will you check on your grades
with your professors? 30min tasks. Put these in your
calendar!”

Condition 3—Peer Support: “tnAchieves: Halfway
through your 1st semester! Have you & your friends
checked grades with your professors? Remind them to
check so they know where they stand.”

October 15: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Make
sure you are keeping in touch with your tnAchieves
mentor! They volunteered to help you succeed and
want to hear how you are doing!”

Condition 1—Loss Aversion: “tnAchieves: Don’t miss
out on advice from your tnAchieves mentor! They vol-
unteered to help you succeed and want to hear how
you are doing!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: When is the last time you checked in
with your mentor? 10min. When (date & time) are you
going to contact your mentor next? Put this in your
calendar!”

Condition 3—Peer Support: “tnAchieves: Are you &
your friends in touch with your tnAchieves mentors?
Remind your friends to reach out to their mentors
when they need something!”

November 1: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Have you
met with an academic advisor to discuss what classes
to register for next semester? Make sure to schedule an
appointment!”

Condition 1—Loss Aversion: “tnAchieves: If you don’t
meet with an academic advisor, you miss the opportu-
nity to get advice on courses to take. Make sure to
schedule an appointment!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Have you met with an advisor to discuss
spring classes? 60min task. When will you meet with
advisor? Put in your calendar!”

Condition 3—Peer Support: “tnAchieves: It’s time to reg-
ister for classes for next semester! Remind your
friends to schedule an appointment with their aca-
demic advisors!”
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November 15: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Exams
are just around the corner! Put together a study plan so
you do not have to crunch the night before exams.”

Condition 1—Loss Aversion: “tnAchieves: Make a finals
study plan so you don’t cram the night before. Not pre-
paring for finals could result in grades that threaten
your TN Promise money!”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Put together a study plan so you don’t
have to crunch the night before. When (dates & times)
will you study for each of your classes?”

Condition 3—Peer Support: “tnAchieves: Will you study
for finals with friends or individually? Make sure you
have a plan for how to review the material for your
upcoming exams.”

December 1: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Are you
still satisfied with the major you chose? If you are
unsure, visit the career center TODAY to explore
career/major options.”

Condition 1—Loss Aversion: “tnAchieves: Are you satis-
fied with the major you chose? If you aren’t sure, visit
the career center so you don’t take unnecessary cred-
its.”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: If you are unsure about your major or
want career development, go to the career center!
60min task. When (date & time) will you go to the
career center?”

Condition 3—Peer Support: “tnAchieves: Do you or your
friends want to change your major? Remind them that
they can visit the career center to explore career and
major options.”

December 15: Retention-Focused Reminder

Condition 0—Business-as-usual: “tnAchieves: Congrat-
ulations on completing your 1st semester as a college
student! Make sure you have your schedule for next
semester ready to go!”

Condition 1—Loss Aversion: “tnAchieves: Congratula-
tions on completing your 1st semester! Make sure
you’re registered for next semester to ensure you don’t
miss preferred courses.”

Condition 2—Reduction of Implementation Ambiguity:
“tnAchieves: Congratulations on completing your 1st
semester! When will you register for classes (date &
time)? 30min. Put this in your calendar & have a great
break!”

Condition 3—Peer Support: “tnAchieves: Congratula-
tions on completing your 1st semester! Have your
friends finalized their class schedules for next semes-
ter? Remind them to do so!”



TABLE Cl

Logistic Regression Estimates for Main Analyses

Appendix C

Summer Fall Semester Fall Community Spring Second-Year
Treatment Community Service Eligibility Service Enrollment Enrollment
Loss aversion —0.007 0.971 0.987 —0.024 -0.074"
(0.051) (0.047) (0.041) (0.042) (0.045)
Reduction of ambiguity 0.006 0.975 0.981 —-0.011 —0.046
(0.051) (0.047) (0.041) (0.042) (0.045)
Peer support —0.056 0.930 0.939 —0.08 —0.068
(0.051) (0.044) (0.039) (0.042) (0.045)
Business-as-usual constant 1.315 3.026 1.095 —0.095 —0.794
N 18,400 18,400 18,400 18,400 18,400
Pseudo R* .0001 .0001 .0001 .0002 .0001

Note. Exponentiated odds ratios estimated from logistic regression models. Sample sizes rounded to the nearest 10. Heteroskedasticity robust standard errors.

ok

p<.10."p < .05."p<.01.""p<.00l.

TABLE C2

Impact of Treatment Frames by Condition and Gender

Summer Fall Semester Fall Community Spring Second-Year
Treatment Community Service Eligibility Service Enrollment Enrollment
Loss aversion, men -0.013 -0.029" -0.025 —0.023 -0.023"
(0.012) (0.014) (0.015) (0.015) (0.014)
Loss aversion, women 0.053"" 0.035™ 0.052"" 0.053"" 0.035"
(0.012) (0.014) (0.015) (0.015) (0.013)
Reduction of ambiguity, men 0.001 —-0.010 —-0.012 0.001 -0.018
(0.012) (0.014) (0.015) (0.015) (0.013)
Reduction of ambiguity, women 0.045" 0.016 0.039" 0.038" 0.043"™
(0.012) (0.014) (0.015) (0.015) (0.014)
Peer support, men —0.009 -0.017 -0.013 -0.012 —0.012
(0.012) (0.014) (0.015) (0.015) (0.014)
Peer support, women 0.035™" 0.008 0.019 0.018 0.028"
(0.012) (0.014) (0.015) (0.015) (0.014)
Women 0.045™" 0.025" 0.037° 0.045™ 0.045™
(0.012) (0.014) (0.015) (0.015) (0.014)
Business-as-usual, men 0.765 0.681 0.503 0.453 0.288
N 18,400 18,400 18,400 18,400 18,400
R’ .004 .002 .004 .003 .003
F test 0.001 0.001 0.001 0.001 0.001

Note. Coefficients estimated from linear probability models. Heteroskedasticity robust standard errors. Sample sizes rounded to the nearest 10.

wkk

p<.10."p < .05."p<.01."p<.00l.
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TABLE C3

Impact of Treatment Frames by Condition and Intended Postsecondary Sector

Summer Fall Semester Fall Community Spring Second-Year
Treatment Community Service Eligibility Service Enrollment Enrollment
Loss aversion, 4-year —0.03 —0.034 —0.006 —0.014 —0.019
(0.025) (0.025) (0.024) (0.023) (0.020)
Loss aversion, CC or TCAT 0177 0.293"" 0.273" 0.256"" 0.1317"
(0.018) (0.019) (0.019) (0.018) (0.016)
Reduction of ambiguity, 4-year —0.029 —0.009 —-0.013 —0.022 -0.011
(0.025) (0.026) (0.024) (0.023) (0.020)
Reduction of ambiguity, CC or TCAT 0.185™" 0.292""" 0.278"" 0.268"" 0.141"
(0.018) (0.019) (0.019) (0.018) (0.017)
Peer support, 4-year —0.021 —0.022 —0.024 —0.035 —0.027
(0.025) (0.026) (0.024) (0.023) (0.020)
Peer support, CC or TCAT 0.169 0.281°" 0.263"" 0.244™" 0.136™"
(0.018) (0.019) (0.019) (0.018) (0.016)
CC- or TCAT-intending participants 0.176"™" 0.296"" 0277 0.262"" 0.148™"
(0.018) (0.019) (0.019) (0.018) (0.017)
Business-as-usual, 4-year intending 0.655 0.472 0.312 0.276 0.136
N 17,710 17,710 17,710 17,710 17,710
R 035 065 046 043 016
F test 0.001 0.001 0.001 0.001 0.001

Note. Coefficients estimated from linear probability models. Heteroskedasticity robust standard errors. Sample sizes rounded to the nearest 10.

p<.10."p< .05 "p<.01."p<.00l.
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Note

1. Results are qualitatively similar when I interact treatment
variables with these factors, as prespecified in January 2018. I
report these estimates in Appendix C (Tables C2—C3).
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