ABSTRACT
HAMMOND, SARAH LYNN. Nudging Towards Diversity: A Randomized Controlled Trial
Involving Veterinary College Applicants. (Under the direction of Dr. Anna Jacobs, Dr. Stephen
Porter).
Veterinary medicine has historically been considered one of the whitest professions in the United
States. Today nearly 90% of all veterinarians in the United States are White, compared to 79% of
dentists, 68% of pharmacists, and 67% of physicians (BLS, 2020). The North American
Veterinary Medical Education Consortium released a report in 2011 that stressed the importance
of both diversity and cultural competence, with the latter recommended as a core competency for
all veterinarians (NAVMEC, 2011). Despite the continued struggle to increase ethnic and racial
diversity in veterinary medicine, no research has been conducted on interventions designed to
address this issue. The purpose of this study was to examine the effects of a three-month text-
based nudging intervention on veterinary school application completion rates, particularly among
underrepresented applicants. This intervention leverages “nudging” strategies from behavioral
economics to counteract psychological barriers to the pursuit of educational attainment.
Designed as a randomized controlled trial (RCT) with two treatment arms, this research included
12,858 individuals interested in applying to Colleges of Veterinary Medicine during the 2021
admissions cycle. The first treatment arm provided text-based nudges designed to mimic email
nudges experienced in the control group. The second treatment arm provided text-based nudges
designed to increase a sense of belonging and highlight the professions commitment to diversity
and inclusion. The primary analysis examined the effect of the completion of at least one
application in addition to the completion of multiple applications. Subgroup analyses were
conducted to test for heterogeneity. In order to account for control group crossovers, a secondary

analysis was conducted using an instrumental variables approach. Contrary to earlier studies in



nudging, this study found no statistically significant findings in regard to either treatment arm or
for any subgroups other than those eligible to receive a fee waiver. Results indicate that this
intervention had no effect on the completion of at least one application or the completion of
multiple applications. Despite these results, this study presents several important implications for
strategic diversity initiatives in veterinary medicine and the future role of text-based nudging in
education. It may be that the answer to increasing application completion is not as easily-
implemented or as cost-effective as previously thought. Situating this work in the larger body of

nudging research, this along with other implications are discussed.
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DEDICATION

Animals have always held a special place in the human heart. Some of the earliest
evidence of veterinary work dates back to 3000 BCE, where ancient Egyptian hieroglyphs
displayed the use of herbs to treat and care for domestic animals. Today, modern veterinarians sit
at the intersection of animal and human health. They play a critical role in areas of public health,
food safety, and biomedical research. For example, veterinarians study animal models to provide
insights into cancer treatments and human conditions like autism. For those of us lucky enough
to know the unconditional love of a dog, veterinarians are experts, caregivers, and partners in
care. The relationship between veterinarian and client often spans important life milestones as
our beloved companions age. From the beginning to the end, they are there with us in the best
and worst moments of our lives.

I have been honored to work alongside veterinarians, veterinary educators, and veterinary
students over the past 10 years. They have shown me what it means to be a scholar in their
world. They have given me the opportunity to learn, research, and teach alongside them. I will
always hold close their lessons in curiosity, empathy, and leadership. This work is dedicated in

part to the veterinarians who inspired and supported this work:

Dr. Brenda Stevens Dr. Amy Snyder Dr. Kelli Ferris Dr. Katie Sheats

Dr. Barbara Sherman  Dr. Kat Pankratz Dr. Abi Taylor Dr. David Dorman

Honored and noble are the professions that rescue, heal, and help.

This work is also dedicated to the O’Briens. Thanks for taking me in as a rescue all those years

ago.
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CHAPTER 1: Introduction

Veterinary medicine is a field that many of us are familiar with from a young age.
Veterinarians are clinicians who treat and prevent disease, illness, and disorders in animals.
Although the most common images evoked by the term veterinary medicine might include
individuals in white coats treating companion animals such as cats, dogs, and horses,
veterinarians serve in a variety of professional roles in fields ranging from public health to
regulatory medicine. As a career choice, it falls under the larger umbrella of the health
professions, which include but are not limited to human medicine, dentistry, pharmacy, and
physical therapy. Individuals are often drawn to the field in early childhood and consider it a
calling (Fraser et al., 2008; Heath et al., 2006). In keeping with past studies, Tomlin et al., (2010)
found that individuals who pursue a career in veterinary medicine do so because of their desire to
work with animals, positive exposure to veterinary role models, and interest in science.
Background

Recent research on public perceptions of veterinarians as reflected in the media shows
that most individuals' perceptions are focused on the aspect of caring for companion animals, and
there is little or no recognition of the challenges faced by those within the profession (Widmar et
al., 2020). Outside of the common public perception, veterinary medicine is a field that faces a
high suicide rate (Fink-Miller & Nestler, 2018), burdensome fiscal environment (Zimmel &
Lloyd, 2015), and lack of racial and ethnic diversity (L. M. Greenhill, 2013). Focusing on that
last challenge within the profession, the aim of this research is to determine if text-based nudging
could play a role in increasing racial and ethnic diversity within the field. Similar to the field of
science, technology, engineering, and mathematics (STEM) and the health professions, the

American Association of Veterinary Medical Colleges has invested considerable effort in



attempts to increase the proportion of historically underrepresented individuals. Such initiatives
include national-level diversity-focused programming and initiatives to promote a focus on
holistic admissions. Holistic admissions is defined as flexible admissions practices that consider
a balanced approach to reviewing an applicant’s academic performance, life experiences, and
attributes (Greenhill, 2013). Despite these efforts, it is widely acknowledged that there is a
continued struggle in the field of veterinary medicine to increase diversity, most notably with
regard to race and ethnicity here in the United States (Greenhill, 2009).

Individuals interested in a career in veterinary medicine face many of the same
challenges as those interested in STEM fields given that veterinary admissions requirements
often include coursework in sciences and mathematics (Greenhill, 2013; O’Hara & Sparrow,
2019). Those challenges include access to quality science education, persistence within STEM
programs, and ultimately, the attainment of STEM degrees and credentials. These issues are
especially pronounced for historically underrepresented minorities within STEM fields and the
health professions (Greenhill, 2013). Persistent gaps in educational attainment exist across higher
education more broadly in relation to racial and ethnic representation and socioeconomic status
as well (Bailey & Dynarski, 2011). These challenges have spurred decades of educational
research and most recently increased public attention surrounding high profile court cases
challenging the notion of affirmative action (Gratz v. Bollinger, 2003; Fisher v. University of
Texas, 2016).

Research on historically underrepresented student populations and educational attainment
has focused on a wide breadth of solutions over the years. Several important domains include
increased access to financial aid, enrollment in college, and persistence through higher

education, all of which will be discussed in further detail in Chapter 2. Given the stagnation of



attempts to close educational attainment gaps, it is not surprising that more multidisciplinary
approaches have been considered. Historically, the disciplines of economics, psychology, and
sociology have provided insights into education-related outcomes. The incorporation of
behavioral economics into educational research is attracting increased attention. Given the strong
influence of economics on education, it is unsurprising that educational research is increasingly
taking behavioral economics into account.

Behavioral economics is the study of human decision-making processes as they relate to
both cognitive psychology and economics. There is a rich history of the application of behavioral
economics to public policy, specifically in understanding the mechanisms behind the choices
individuals make to adapt to or reject policies in areas ranging from public health to education
(Saurabh Bhargava & Loewenstein, 2015). The concepts in behavioral economics help explain
why people make choices, regardless of whether those choices are in support of or counter to
their own interests. The understanding of the world that is facilitated by behavioral economics
acknowledges human limitations. One popular behavioral economics tool is the nudge, which is
a term coined by Richard Thaler and Cass Sunstein in their 2009 book, Nudge (Thaler &
Sunstein, 2009). A nudge can be thought of as a small and unobtrusive change in the
environment that is intended to influence choice. Nudging is a strategy that has been used to
increase democratic participation through voting (Dale & Strauss, 2009), encourage individuals
to save for retirement (Madrian & Shea, 2001), and help parents become more involved in their
children’s education (Kraft & Rogers, 2015).

In recent years, educational researchers have become increasingly interested in solutions
involving nudging. Specifically, researchers have started exploring how nudging can promote

positive educational outcomes, such as applying for financial aid and persisting through college



(Castleman & Meyer, 2020; Dynarski & Scott-Clayton, 2006). Working with rather than against
the decision-making processes and cognitive biases that are common to all humans, nudging
steers individuals in the direction that they would select for themselves in the absence of
obstacles (Thaler & Sunstein, 2009; Thaler & Sunstein, 2003). For example, Chapter 2 will
highlight studies that have involved helping students apply for and obtain financial aid. In this
context, a nudge could be as limited as a reminder to apply that is sent to students or as involved
as the delivery of simplified digests of complex information through text messages. The
literature on the benefits and challenges of nudging in education will be explored in detail in this
context and others in Chapter 2.

In education, nudging has proven to be successful at encouraging behaviors that lead to
positive educational outcomes for children and adult learners in two and four-year institutions.
Much of the available research has been conducted in these specific contexts. For example,
nudging has been shown to be effective at encouraging high school students to apply to college.
In that study, a simple automated and personalized text-based nudging campaign that provided
timely reminders to complete pre-matriculation tasks (Castleman & Page, 2015). This
intervention yielded various levels of success, with the consequent increases in college
enrollment ranging from five to seven percentage points, depending on the study site. This is one
example of the ample evidence that suggests nudging is effective at helping college students
persist in enrollment by counteracting informational and psychological barriers to educational
attainment (Castleman & Meyer, 2020).

While previous research has been conducted in the contexts of secondary and
postsecondary education, investigation into the ways nudging can help increase educational

attainment for those in the postsecondary graduate setting has been lacking. It is important to



note that the focus of this study is not necessarily on the attainment of education itself, but on the
pursuit of educational attainment. In addition to calling attention to the postsecondary graduate
setting, this study also underscores the importance of focusing on pre-matriculation tasks as a
means to increase educational attainment. Helping individuals complete an application to
veterinary school is the first step to potentially being admitted to a veterinary school. This
presents an important opportunity to improve outcomes at this specific point in the pipeline,
which will hopefully lead to higher levels of educational attainment in the future.

Students moving from postsecondary education into a graduate level program are often
classified as adult learners. Adult learners share the same decision-making processes and
cognitive biases as those in secondary and postsecondary settings. Adult learners may also
benefit from nudging. Veterinary school applicants are often college students who are working
towards the completion of a STEM degree, and it is likely that they will respond positively to the
same nudging strategies used in previous studies in other populations. Conducting a study with
this population also presents a unique opportunity to bridge the gap in nudging research between
the postsecondary and graduate contexts in a field that is closely connected to both the health and
STEM professions. The unique challenges to enrollment observed in the field of veterinary
medicine may be especially sensitive to influence by interventions grounded in behavioral
economics.

Statement of Problem

Graduate-level education programs within STEM fields and the health professions
continue to grapple with issues related to a lack of diversity within their respective communities
and the impact of those issues on the profession. Given that these issues are even more

pronounced in the field of veterinary medicine, it is surprising that there has been such limited



research on possible solutions. The American Association of Veterinary Medical Colleges’
annual report shows that enrollment in veterinary school has increased steadily, with a six
percent annual increase in applicants since 2016. Additionally, the most recent admissions cycle
included 13,036 individuals interested in attending veterinary school, and 79% of those
interested individuals went on to apply to at least one veterinary school (AAVMC, 2020). While
this completion rate may be considered positive in most admissions settings, it does not capture
the concerning demographic characteristics. When all individuals who identify as “non-White”
are considered together, they account for only 22% of the total applicant pool.

The definition of diversity used by the American Association of Veterinary Medical
Colleges includes gender, gender identity, cognitive style, sexual orientation, socioeconomic
status, cultural background, language, nationality, age, physical ability, religious belief, and
political belief. This definition includes both visible and invisible aspects of one’s identity.
Intersectionality is also recognized, which is reflective of the fact that an individual can have
more than one diverse aspect of their identity. According to the position statement associated
with the American Association of Veterinary Medical Colleges’ definition of diversity,
underrepresented minorities (URM) in veterinary medicine are those who have not been able to
enter into or advance within the profession due to the historic structural and systemic racism and
discrimination in the United States (AAVMC, 2017). The URM designation also includes
dimensions across race, ethnicity, geographic location, socioeconomic status, educational
opportunity and, as noted earlier, sex. For the purpose of this study, the URM designation will be
narrowed and used to refer to individuals who identify as non-White due to available data and

issues related to statistical power.



As previously discussed, veterinary medicine still lags behind other health professions in
increasing diversity in college recruitment and admissions with regard to race and ethnicity
(Greenhill, 2009; Nelson, 2004). The specific problem this research seeks to address is the need
to increase the application rate among URM applicants. This experiment, which involves a text-
based nudging intervention, was designed to address the psychological barriers in the pursuit of
educational attainment and streamline the information provided to URM veterinary school
applicants. Addressing these barriers involves the incorporation of “wise interventions”, which
are those intended to promote positive mindsets and behavioral changes (Walton, 2014).

It is anticipated that this approach will encourage both URM and non-URM applicants
similarly, increasing the total number of completed applications overall. The positive approaches
involved in wise interventions appeal to a broad range of individuals, regardless of racial or
ethnic identity (O’Hara & Sparrow, 2019; Walton, 2014). In addition, the highlighting of the
field’s commitment to diversity and inclusion may be viewed just as favorably by non-URM
applicants seeking to provide support and be part of an inclusive environment as by URM
applicants. Although increasing the racial and ethnic diversity of the national applicant pool is
just one small piece of what should be a much larger systemic solution, this small step is
imperative for improving the viability and ensuring the future of the profession. It is important to
consider the ways in which those involved in the field can exert all possible effort to strengthen
the application pipeline from early educational exposure to the inclusion and support of diverse
veterinary professionals.

Purpose
The purpose of this study is to develop, implement, and evaluate the causal impact of a

text-based nudging intervention designed to increase the number of completed applications by



providing timely reminders, simplifying information, and increasing applicants’ sense of social
belonging. Based on previous research, it is anticipated that this text-based intervention will have
an impact on the application completion (O’Hara & Sparrow, 2019). In addition to the
completion of at least one application, the completion of multiple applications per applicant is
also of interest to this study. Informed by a conceptual framework that combines the decision-
making process with the responsible use of nudging, this study investigates the impact of a text-
based nudging intervention on the application completion rate in the general applicant pool and
in the subpopulation of potential URM applicants. This study is a randomized controlled trial
that evaluates two approaches in two separate treatment arms. The first approach investigates the
impact of text messages that have been designed to complement the emails sent to the applicants
in the control group. The second approach investigates the impact of text messages that include
messaging designed to create a sense of belonging to the profession and highlight the professions
commitment to diversity and inclusion. All individuals interested in applying to Colleges of
Veterinary Medicine during the 2021 admissions cycle were included. This three-month
intervention started on June 19, 2021 and ended on September 28, 2021.
Significance

All students face psychological barriers to educational attainment. These barriers include
loss aversion (Meisner & von Wangenheim, 2019), limited attention (Damgaard & Nielsen,
2018; Dellavigna, 2009), and stereotype threat (O’Hara & Sparrow, 2019; Steele, 1995). Loss
aversion can be thought of as a phenomenon where individuals perceive a real or potential loss as
more stressful than a real or perceived gain. In other words, losing your keys may be experienced
as more stressful than finding them. Limited attention is an easily connected concept in

education. Students are often faced with several demands at one time and are only able to make



decisions with the information they have at the time. Damgaard and Nielsen (2018) suggest these
limits in information may pose a barrier to decision making when choices are complex.
Stereotype threat refers to the potential ways that student performance may be altered due to the
fear of confirming to negative stereotypes (Steele, 1995). These may be especially pronounced in
STEM fields (O’Hara & Sparrow, 2019).

College students interested in STEM fields also face challenges related specifically to
STEM stereotypes. Common STEM stereotypes include the idea that STEM fields are for
introverts and that those in STEM fields are not interested in engaging in social change. These
field-specific stereotypes often run in parallel to personal stereotype threats. This combination
sends messages regarding who belongs in the field and why (O’Hara & Sparrow, 2019).
Considering the potential negative impacts these barriers have on the trajectory of individuals
throughout their lives, it is crucial that they be addressed (Lavecchia et al., 2014). Individuals in
the field of veterinary medicine are particularly vulnerable to experiencing these educational
barriers due to the connections between veterinary medicine and other STEM fields and the
preexisting lack of racial diversity.

This study will benefit all applicants by providing timely relevant reminders and creating
a sense of belonging to the profession. Potential URM applicants may especially benefit from the
intervention due to the emphasis on belonging. The treatment groups in this study include both
White and URM applicants, and the analysis is stratified by race. Subgroup analyses explore the
potential impacts on URM applicants. Increasing diversity within the veterinary profession, even
modestly, will positively impact future generations. Increased racial and ethnic diversity of the
veterinary school applicant pool has several positive consequences. The goal of this research is

to identify a method of increasing the number of URM applicants who are being considered for
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admission to colleges of veterinary medicine across the United States. Increasing the number of
admitted URM students has the potential to create a rich learning environment that benefits all
students. In turn, this improved learning environment will enrich the profession through the
development of future professionals who better represent the clients and communities they serve.
Those individuals may go on to provide much needed representation that will encourage
continued growth in the field.

In addition to helping identify ways to increase application rates, this research also
enriches the literature on nudging interventions. This study provides data that enable the
examination of the effectiveness of the use of text-based nudging with regard to fostering a sense
of social belonging. It also provides additional evidence regarding the effectiveness of the text-
based approach in comparison to that of other modes, such as email. This intervention was
designed for use with veterinary school applicants, which is a relatively small, cohesive group
who are already in the process of establishing their professional identity (Armitage-Chan &
Reissner, 2019). Previous research has indicated that this is exactly the type of population in
whom nudging is most effective in the field of education (Kramer, 2020; Bird et. al., 2020). This
research extends the literature on the use of nudging in education by focusing on the
postsecondary graduate context. It also contributes by providing further evidence regarding the
appropriate and responsible use of nudging in education.

Conceptual Frameworks

Several important theoretical frameworks provide guidance for this research in ways that
help explain not only the mechanisms underlying nudging and decision-making but also the
responsible use of nudging in policy settings. To fully comprehend the mechanisms underlying

nudging, one must first understand human cognition. Kahneman’s (2003) extension of Dual
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Processing Theory is presented and explored in Chapter 2 as System 1 and System 2 thinking.
System 1 thinking can be considered more intuitive or automatic decision-making, whereas
System 2 thinking is deliberate decision-making. In his extension of Dual Processing Theory,
Kahneman discusses human cognition in general and, more specifically, decision-making as an
imperfect situation. Humans do not have all the information needed to make a perfect decision,
and choices are always made under constraints. The implications of this framework provide the
foundation for exploring intuitive thinking as an effective means of solving problems while
recognizing that individuals can make rational choices even when both attention and information
are limited.

To understand the situations in which nudging is likely to be the most effective, it is
important to situate the role of nudging within the process of decision-making. Léfgren and
Nordblom (2020) argue that an individual is most open to being influenced by a nudge when
they rely on heuristics to make choices, such as when someone makes a choice based on habit or
at random instead of exerting more cognitive effort (p. 2). In contrast, if an individual has to
make a more intentional choice, they will not be as open to being nudged. This represents an
important distinction within this framework. Veterinary school applicants have already made the
important decision to apply to veterinary school by the time they start the application process. It
is less cognitively taxing to upload a transcript, for instance, than to make a decision about one’s
lifelong career path. With the decision involving the most cognitive effort already made,
applicants may be more open to being nudged as they complete the subsequent steps in the
process.

Choices are either attentive, meaning that they require effort, or inattentive, meaning that

they are based on automatic or heuristic processes. This may sound familiar, as it mimics the
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concepts in dual processing theory and relies on the model promoted by Kahneman (2003). In a
step essential to this model, nudges are further categorized as belonging to a “pure” or
“preference” grouping. Pure nudges are those that provide the smallest alterations to the choice
environment, and preference nudges are those that operate through the implementation of simple
reminders or the provision of information. A pure nudge, for example, would be considered a
default option, wherein a choice is selected as a default upfront and an individual must take
action to deselect the choice. A preference nudge would be something that changes the value of a
choice. This framework is important in that it informs under which circumstances pure nudges
and preference nudges will be successful. For the purposes of this study, preference nudges are
used. There are no default choices present in the application and no pure nudges were used in
this study.

It is also critical to consider the ethical use of nudging. This research is guided by Hansen
and Jespersen's (2013) framework for the responsible use of nudging. This framework was
developed for use in public policy and has since been adapted by education scholars to inform
not only the effectiveness of nudging in education but also its appropriate use. In this framework,
unlike in other frameworks, nudges are examined for transparency. They are either transparent,
meaning that the individual being nudged is aware of both the nudge and the intention behind the
nudge, or they are nontransparent, meaning that the individuals being nudged are not aware of
the nudge or the underlying motives. Hansen and Jesperson (2013), among others, advocate for
the use of transparent nudges. They argue that there is an inherent ethical responsibility to ensure
nudging does not harm individuals or push them in a direction they would not have chosen for
themselves. In the context of higher education, it is important to recognize the vulnerability of

student populations when designing and implementing nudging interventions.
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Research Questions

This study is informed by conceptual frameworks regarding the effective and responsible
use of nudging and utilizes a randomized controlled trial design with two treatment arms to
compare multiple treatment groups to each other and a control group. This study was designed to

answer the following research questions:

RQ1: Does an SMS text-based nudging intervention increase the rate of application completion

among veterinary school applicants?

RQla: Is URM status a moderator of the effect?

RQ1b: Does SMS text-based nudging have an impact on the number of individual

applications submitted?

RQ2: Does an SMS text-based nudging intervention designed to highlight a commitment to
diversity and increase the sense of belonging increase the rate of application completion among

veterinary school applicants?

RQ2a: Is URM status a moderator of the effect?

RQ2b: Does this SMS text-based nudging approach have an impact on the number of

individual applications submitted?

The role of nudging in the postsecondary graduate setting deserves more attention from
researchers. To date, no study has looked specifically at the potential for nudging to increase the
rate of completed applications to veterinary schools. There have been a few studies that have
investigated the role of messaging pertaining to social belonging with regard to increasing STEM

program enrollment and persistence; however, none have been conducted in the context of
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veterinary medicine. This RCT addresses the abovementioned research questions by
investigating the causal impact of a text-based nudging intervention on the veterinary school
application completion rates.

Definitions of Terms
Definitions of terms have been provided to help the reader understand the context of

terms that are frequently used.

Health Professions: Includes professions that maintain the health of humans through studying,
diagnosing, treating, and preventing human illness. Veterinary medicine is a health profession
because human health is linked to animal health. Veterinarians help prevent the transmission of
diseases that spread from animals to humans, which are called zoonotic diseases (AVMA, 2020;

WHO, 2013).

Veterinary Medicine: The treatment and prevention of disease, illness, and disorders in animals.
Veterinary medicine is also concerned with animal welfare and the prevention of zoonotic
diseases. It is a diverse field that includes specialization in the treatment of species ranging from
small animals to livestock and roles ranging from practicing clinicians to public health

administrators (AVMA, 2020).

Science, Technology, Engineering, and Math (STEM): Refers to academics, professions and
education in the fields of science, technology, engineering, and mathematics. Academic
programs in STEM share commonalities across practices and theories and are often dependent on

each other (Gonzalez & Kuenzi, 2012; O’Hara & Sparrow, 2019b).

Application Completion: Refers to a completed application within VMCAS that is submitted to a

College of Veterinary Medicine in the United States
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Stereotype Threat: Apprehension about the judgement of one’s performance or belonging based
on negative cultural stereotypes. Stereotype threat can become an educational barrier for
marginalized groups by causing individuals to change their behavior to avoid confirming the

stereotype (Steele & Aronson, 1995).

Social Belonging: The extent to which an individual feels like they belong to a group,
organization, profession, or community. Stereotype threat undermines students’ sense of

belonging (O’Hara & Sparrow, 2019).

Nudging: Any aspect of the choice architecture that alters people’s behavior in a predictable way
without forbidding any options or significantly changing their economic incentives (Thaler &
Sunstein, 2009).

Summary

This study seeks to assess the causal impact of a text-based nudging intervention
designed to increase application completion rates among individuals interested in pursuing a
Doctor of Veterinary Medicine. This intervention was designed to address the psychological
barriers to the pursuit of educational attainment. There are two aims of this study. The first is to
increase application completion by URM applicants. The second is to increase application
completion by all applicants. Previous research on nudging and educational attainment has often
been concerned with the transition between the secondary and postsecondary contexts. This has
left a knowledge gap regarding how effective nudging interventions are in the graduate
postsecondary context. In addition, there have been few studies examining nudging solutions to
the need to increase diversity in educational contexts. The results of this study provide useful
information for multiple stakeholders, such as accrediting agencies, academic leadership,

veterinary professionals, and future veterinarians.
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It is important to note that an increase in the diversity of the applicant pool neither
diminishes the quality of the pool nor exerts any adverse impacts on other applicants. In a recent
study examining medical school performance, URM status was not associated with any
statistically significant differences across performance, including results on milestone academic
assessments such as the Step 1 and 2 exams (Jerant et al,. 2018). Furthermore, relying solely on
metrics such as the graduate record exam or a GPA could lead to the admission of a class with
less experience within the field (Chaviano-Moran, Chuck, & Perez, 2019). Admissions and
administrative professionals have a responsibility to ensure that the applicants who are admitted
can thrive in the program; consequently, they have established baseline metrics all admitted
students must meet in order to ensure student success. These baseline metrics most often include
required pre-requisites in the sciences. Required minimum GPA or graduate record exam scores
vary among colleges but are commonly used as admissions standards to ensure that each
admitted student is capable of success as well. These standards are not adjusted for race,

ethnicity, age, gender, or socioeconomic status.
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CHAPTER 2 - Literature Review

Education attainment is a topic that has received significant attention from education
researchers over the years. As a major area of study, it is routinely associated with college
enrollment, educational persistence, academic outcomes, and socioeconomic inequities (Bailey
& Dynarski, 2011; Lavecchia et al., 2014; Peters, 2010). Education attainment is defined as the
highest level of education an individual has achieved and is often associated with the human
capital model, which views education as an investment with returns paid in the forms of
employment, salary, and economic growth (Robeyns, 2006). With few exceptions, individuals
can expect significant monetary gains over their lifespan; for instance, graduation from high
school can result in a net gain of $7,000 a year compared to the failure to graduate (Heckman, et
al., 2020).

The returns on a college education have grown dramatically over the years, and the 50%
increase in income for those who achieved a college degree in 1980 grew to over 90% in the
early 90s, when even students with marginal academic ability were estimated to see a 22% return
(Zimmerman, 2014). Higher levels of educational attainment are also associated with
nonmonetary benefits, such as reducing adolescent and adult incentives to commit crime by
increasing wages and mandating attendance at work (Lochner, 2011). College graduation is also
associated with an increase positive health outcomes. For example, college graduates are
relatively less likely to smoke at the age of 30, likely due to the effects of increased health
literacy and access to health care (Heckman et al., 2016).

Education attainment is regarded by many as the key to social and financial mobility in
the United States. Consequently, several strategies have been examined in an attempt to increase

education attainment, including simplifying postsecondary transitions, improving college fit, and



18

increasing access to financial aid (Dynarski, 2003; French & Oreopoulos, 2017; Ovink et al.,
2018). While these strategies have been successful at solving some of the most common
problems individuals encounter when attempting to increase their education, there remains room
for improvement. Recent work involving the investigation of U.S. longitudinal data over the span
of seventy years revealed an increasing gap in education attainment between low-income and
upper-income students, impacting their trajectory through college enrollment, persistence, and
completion (Bailey & Dynarski, 2011). Bailey and Dynarski (2011) found that among
individuals born in 1980, the college completion rate for low-income students has increased four
percent, while it has increased 18% for those from high-income families (p. 5). Considering both
the benefits of attainment and the possible detriments associated with lower levels of attainment,
there is a continual focus on advancing solution-based strategies in the context of education
economics. In addition to the research mentioned above, scholars have begun to investigate
approaches taken from behavioral economics as a possible set of tools for encouraging education
attainment.

This literature review is composed of six sections. The first section begins by considering
the role of behavioral economics and the rationale for the use of nudging in policy. Next, the
primary critiques of nudging are considered. Section three explores the role of nudging
specifically in the field of education. The fourth section explores the behavioral barriers to
educational attainment in detail. The theoretical frameworks for decision making and the
responsible use of nudging are presented in the fifth section. Lastly, the sixth section presents
relevant nudging research across several education contexts. It specifically explores the usage
and effectiveness of nudging delivered via text messaging and investigates the intersection of

several complex issues, namely, financial aid access, college access, and college persistence.
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This chapter concludes by synthesizing the relevant research that directly informed the
intervention used in this study.
Behavioral Economics

Behavioral economics is a subset of the discipline of economics. It offers an alternative
approach to understanding human limitations and provides solutions in a world where
individuals are neither perfectly informed nor fully rational (Saurabh Bhargava & Loewenstein,
2015). The neoclassical or traditional assumptions in economics are often criticized for failing to
make sense in the real world. For instance, consider students who fail to apply for financial aid
when they qualify, individuals on diets who cannot resist eating cake, and doctoral students who
procrastinate on their dissertation research. The concepts in behavioral economics help us
understand why individuals may act in ways that are outside of the traditional economic
framework when decisions are made emotionally or irrationally, much like in the examples
mentioned above.

The strength of this approach is that it provides useful strategies designed to influence
policy from the design phase through intervention completion and evaluation. The application of
behavioral economics to public policy dates back to a set of seminal papers published in 2003.
These papers were titled, “Libertarian Paternalism” (R. H. Thaler & Sunstein, 2003) and
“Regulation for Conservatives: Behavioral Economics and the Case for Asymmetric
Paternalism” (Camerer et al., 2003). Considered together, these papers support the use of policy
to help individuals make better choices as long as the policy itself does not unnecessarily burden
those who are unaffected and the freedom of choice is maintained. Camerer et al. (2003) offers a
definition of paternalism as the use of regulations or policies to constrain individuals’ choices,

whether by forcing them to make a specific choice or eliminating certain choices, for their own
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good. He shares relatable examples, such as the parent who withholds dessert until after dinner
or limits their child’s freedom to skip school (p. 1211).

These influential papers went on to serve as the primer for the New York Times
bestseller Nudge by Richard H. Thaler and Cass R. Sunstein. In Nudge, the contradictory nature
of “libertarian paternalism” is discussed, with the underlying principle that in general, people
must always be “free to choose.” Put simply, “influencing choices must be done in a way that
will make choosers better off, as judged by themselves” (Thaler & Sunstein, 2009, p. 5).
Libertarian paternalism can be viewed as a modest or mild approach to paternalism. Given that
one must always have the freedom to choose, no choices are eliminated. If an individual does not
want to apply for financial aid or if they want to eat cake despite also being on a diet, libertarian
paternalism allows them the choice to do so. As briefly discussed above, behavioral economics
offers a unique approach that is well-suited to understanding “internalities” in individual choice,
including the failure of individuals to act in their own best interests, while protecting the
individual right to freedom. (Saurabh Bhargava & Loewenstein, 2015; Herrnstein et al., 1993).
Next, we will discuss a more specific strategy promoted in behavioral economics called nudging.
A Nudge

Thaler and Cass (2009) applied the framework of libertarian paternalism to develop a
strategy designed to preserve the freedom of choice while at the same time attempting to
influence the choice architecture, which they coined a “nudge.” They define a nudge as “any
aspect of the choice architecture that alters people’s behavior in a predictable way without
forbidding any options or significantly changing their economic incentives” (p. 6). Choice
architecture is the environment in which choices are made and is composed of both visible and

invisible factors that have the potential to influence decision-making. Further, anyone who
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creates or influences that environment is defined as a choice architect (Thaler et al., 2010). In
addition a nudge often needs to be both cost effective and difficult to avoid. As an example,
Thaler and Cass (2009) would classify putting fruit at eye level to get individuals to make
healthier food choices a nudge, while banning junk food would not be a nudge. Examples of how
nudges have been applied in various contexts are presented below.
The Role of Nudging in Public Policy

Nudges based on the principles of behavioral economics have influenced us in many
ways, from encouraging us to save for retirement (Madrian & Shea, 2001) to helping us reduce
our water and energy consumption (Allcott, 2011). Bhanot (2018) observed providing
individuals with a brochure that included a comparison of their own water use alongside that of
more efficient households nudged them to significantly reduce their water consumption.
Individuals in the treatment group used on average 8.2 gallons less than those in the control
group. In a randomized controlled trial, Patrick et al. (2009) found that adults assigned to a 16-
week personalized text-based weight loss intervention lost 2.88 kg more than those who received
only printed materials. Not only did participants assigned to the text-based nudging intervention
experience more weight loss, 92% of the participants would have recommended the intervention
to others upon completion of the study.

A number of researchers have written extensively on the positive impacts of nudging on
saving for retirement. An example of this comes from the work by Madrian and Shea (2001).
Researchers were able to significantly increase employee participation in a 401(k) savings plan
by utilizing one of the most successful nudging strategies, the “default” option. The default
option automatically enrolled new employees in the beneficial plan. The enrolled employees

were less likely to opt-out of the new plan and even increased their fund allocations. Carroll et al.
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(2005) found similar results when they examined the role of alternative default options. In that
study, new employees were required to make a choice to either participate or not participate in a
401(k) savings plan. The results were impressive: the employees who participated in the 401(k)
program were able to save in three months what would have taken three years had they not been
nudged to participate. These studies help illustrate how nudging can steer individuals towards
better decision making, which has long-term impacts. They also reinforce the idea that nudging
can help counteract internalities, which is central to the theories in behavioral economics. Having
explored examples of successful nudge-based solutions to overcoming simple behavioral
barriers, such as motivation, to even more complex barriers, such as financial literacy, we will
move next to considering the cost-effectiveness and feasibility of nudging.
Nudging is Cost-Effective

As previously defined, a nudge changes the choice architecture. It is an easy, simple, and
unobtrusive change that alters behavior in a predictable way (Thaler & Sunstein 2009, p. 6).
Since a nudge is by rule a small change, it is easy to recognize that nudging offers an opportunity
with relatively low associated costs. For example, consider the minimal costs involved in
changing check boxes on a 401(k) enrollment form. Similarly, it often costs only pennies to send
a text message. A number of studies have noted the marginal costs of text messaging, with some
reporting costs as low as $0.01 per text (Castleman & Page, 2015). In a systematic review that
calculated the impact-to-cost ratio for nudge interventions, Benartzi et al. (2017) argued that
nudging offers “more bang for your buck” than, for example, tax incentives.

Benartzi et al. (2017) demonstrates this through an experiment involving an e-mail
nudging campaign designed to increase the retirement savings of military personnel. It cost

$5,000 to develop and implement this nudging campaign, which may initially appear to be a high
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cost. The results indicate otherwise. This experiment lead to an increase in contributions of over
$1.3 million in just one month. The authors calculated a cost savings of $1,600 per dollar spent
on the intervention. A review of the literature shows consistent agreement among scholars that
nudges are a cost-effective approach to improving decisions. This is one of the major drivers
behind the increase in the governmental development of specialized nudge units designed to
improve policies in Europe and the United States (Saurabh Bhargava & Loewenstein, 2015;
Sunstein et al., 2018).

The Feasibility of Nudging

Having considered the cost-effectiveness of nudging, I will next consider how feasible it
is to design and implement such interventions. The Nudge Unit at the University of
Pennsylvania’s Perelman School of Medicine was established in 2016 and is the first of its kind.
It has contributed substantially to the literature on the use of nudging in the health professions.
This Nudge Unit is embedded within the hospital and was established with the goal of improving
patient outcomes. In one study that looked at the referral rates for cardiac rehabilitation,
Adusumalli et al. (2021) discovered that the most effective way to identify eligible patients was
to utilize the existing electronic medical records system. This same system was used in a hudge
study in which patients had to opt out of rather than opt in to a program; enrollment in the
program increased 47%.

Electronic medical records and machine learning are currently being used in the
development of advanced algorithms that can identify cancer patients at a high risk of dying and
then nudge physicians to have end-of-life conversations before the associated decisions become
costly and last-minute ones (Parikh et al., 2019). It is clear that much of what we need to induce

change in the choice environment is readily available. In education, there are similar electronic



24

management systems, such as common enrollment management platforms. Initially designed to
help organize and archive student data, these systems can be leveraged to design and implement
nudging interventions. Many electronic management platforms utilized by colleges today are
already capable of email, text, and automatic call nudging. Demonstrating the current use and
availability of such systems helps to show how feasible it is to implement nudging interventions.
Primary Critiques of Nudging

Nudging comes with its own set of critiques from prominent members of the behavioral
economics community. While it is generally agreed that nudging is intended to preserve
individual freedom by not restricting choices, it is hard to deny that nudging has an impact on
truly autonomous decision-making. Many of the critiques on nudging are centered on the idea of
individual autonomy. As discussed earlier in the framework for responsible nudging, Hansen and
Jesperson (2013) argue for the importance of individual autonomy and support only those nudges
that are fully transparent. Within this framework, it is critical that individuals maintain their
autonomy through not only their awareness of being nudged but also their full understanding of
the intent behind the nudge. Most nudges are not truly transparent in execution or intent.

Hausman and Welch (2010) argue that nudging amounts to exerting influence over
individual behavior through the exploitation of human flaws. While it may be beneficial at times
for the government to shape decision making, it is not far removed from a form of social control.
Hausman and Welch (2010) elaborate on the negative impacts of social control by asserting that
nudging is subject to abuse. They argue that it would be impossible for the government to
monitor all nudging attempts. In line with Hansen and Jesperson (2013), these authors also

advocate for the use of transparent nudges, even if that transparency reduces their effectiveness.
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They believe that the engagement of governments in rational and open dialogue with their
citizens is the ideal, rather than the attempt to manipulate decision making through nudging.

Along similar lines, Bovens (2009) states that nudging is most effective when nudges are
not transparent or when individuals are unaware of being nudged. Given the lack of transparency
combined with the exploitation of a flaw inherent in human cognition, it is not surprising that
many critics claim that nudging interferes with personal reflection, further compromising
individual autonomy (Bovens, 2009; Conly, 2021). Indeed, other critics have drawn attention to
this exploitation, describing message framing, which is a common technique in nudging, as little
more than changing individual behavior “by exploiting an irrational bias without involving
rational reasons” (Medina, 2020 p. 30).

Baldwin (2014) supports Medina and other critics by highlighting the fact that nudging is
the most effective when it exploits automatic responses, which means that individuals have
limited awareness of being nudged and a reduced capacity for rational thought or purposeful
reflection. For example, take the average default technique used for nudging. It may be that an
individual’s money is best spent by contributing to their employer’s retirement plan; however,
there may be other hidden financial constraints of which the employer is unaware. If the
employee is not fully aware they are being nudged or does not fully understand why they are
allocating their financial resources to a retirement fund, the nudge could be seen as exploiting the
employee.

Baldwin created a taxonomy of nudging with categories of first degree, second degree,
and third degree nudges based on levels of possible autonomy. As in the work by Hansen and
Jesperson (2013), Baldwin categorizes nudging on a spectrum of transparency. There seems to

be some level of consistent agreement in the literature that nudging can be ethical, if potentially
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still problematic, when implemented in a transparent manner that allows for personal autonomy
and reflection during decision making. Each presented critique of nudging comes with its own
customized spectrum, or categorization system, and more research is needed to fully explore the
mechanisms underlying nudging, its purpose, and its potential impacts.

The Role of Nudging in Education

Despite its popularity across multiple research contexts, its cost-effectiveness, and its
feasibility, given the simplicity of design and implementation, the uptake of nudging has been
relatively slower in the field of education. A recent systematic review investigating the growing
nudging movement found only four percent of the studies in the field of education involved
nudging (Szaszi et al., 2018). Offering several considerations for why this may be, Weijers et al.
(2020) identify and discuss the challenges of nudging in education. They begin by pointing out
that much of the existing literature on nudging is focused on short-term changes. Choosing to opt
into or opt out of a savings program or making the active decision to walk around the block when
your Fitbit alerts you that you have a low step count are both examples of short-term benefits.
The authors note that in the context of education, one is often focused on enacting long-term
changes in abilities, achievement, and persistence.

Another important possible explanation for the slow uptake of nudging in education has
to do with the characteristics of the educational environment. Weijers et al. (2020) openly
questioned whether nudging fits in the context of education, given the increased responsibility
inherent in working with populations of children, adolescents, and young adults. This is an
especially relevant consideration, given that many of the nudging interventions in other domains
are focused on adults. Weijers et al. believe that “nudges should not interfere with core

educational principles nor should they have any negative spillover effects in other important
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areas” (p. 4). Researchers and policymakers should make sure nudging interventions have
positive effects on students. Although they acknowledge the challenges associated with the use
of nudging in education, Weijers et al. (2020) also discuss how the positive impacts outweigh
any potential costs and suggest that the costs could be entirely avoided by carefully designing
nudges, with attention paid to the underlying process.

This section has discussed the importance of educational attainment, introduced the
concept of behavioral economics and the advantages of nudging, reviewed the literature on
nudging in different contexts, and evaluated the role of nudging in solving public policy
problems. Before we can consider in depth the effectiveness or potential use of nudging in
education, we must first explore the mechanisms and motivations underlying the use of nudging.
The next section provides a theoretical introduction to dual processing theory to establish a
shared model of decision making. Next, an overview of the behavioral barriers to educational
attainment most likely to be impacted by nudging and the frameworks critical to understanding
how, why, and when nudging works are presented. Other more recent theoretical frameworks for
understanding the mechanisms underlying nudging are critically examined, as they heavily
influenced the design of the intervention used in this study.

Behavioral Barriers to Educational Attainment

The return on education can be substantial. A high school graduate can anticipate earning
$7,000 per year more than someone who did not graduate from high school (Heckman, et al.,
2020). The literature contains empirical evidence supporting this financial return alongside the
nonmonetary benefits and larger societal gains of educational attainment. Despite the established
gains related to educational attainment, individuals often face many barriers that hinder or

altogether prevent attainment. Behavioral economics has given us a framework to understand the
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choices individuals make in a world with imperfect information and limited resources. It has
given us the terminology we need to explore the ways in which individuals may act against their
own best interests. We turn next to the specific behavioral barriers most pertinent to this study
that connect behavioral economics to education.

Limited Attention

The concept of attention is especially salient when considering college student decision
making. Attention is a concept with various definitions, reflecting distinctions made across
disciplines and differences in scope. For the purposes of this research, attention is defined as a
limited means for processing information from which resources are drawn to meet the demand of
a given task (Kahneman, 1973; Wickens, 1980). A classic and influential concept in attention
and memory stems from the work of the psychologist George Miller (1956), who proposed that
individuals can only process five to nine (often presented as seven plus or minus two) allotments
of information at any one time. As a result, theories that conceptualize attention as a limited
resource are often based on the assumption that that our attention is responsible for and linked to
our limited working memory (Baddeley & Weiskrantz, 1993; Oberauer, 2009). The implications
of limited attention and memory will be discussed in greater detail below.

In more recent literature on attention, there seems to be general agreement that attention
is limited and that this limitation can be a barrier to educational attainment (Damgaard &
Nielsen, 2018; Dellavigna, 2009). For instance, Oreopoulos and Dunn (2013) surveyed high
school students to learn more about the perceived benefits of postsecondary schooling. They
found that students who were exposed to additional information were more likely to perceive
higher benefits and that students often did not seek out information beyond what was typically

presented in class, largely because of competing demands. Research like this confirms that even
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when accurate information is readily available, students may not be able to attend to all or even
the most important aspects of that information (Damgaard & Nielsen, 2018; Mcguigan et al.,
2012).

Complex choices pose yet another challenge to attention and decision-making. There is
no shortage of complex choices in education, given the multitude of administrative processes,
policies, practices, and governance. A number of intervention studies in contexts ranging from
educational to financial settings have drawn parallels between complex choices and the failure to
act (Choi et al., 2001; lyengar & Lepper, 2000; Scott-Clayton, 2011). Having established that
attention is limited, recent research has highlighted the importance of simplifying complex
processes and eliminating confusing or unnecessary choices to reduce barriers to educational
attainment (Dynarski & Scott-Clayton, 2006). If making complex choices necessitates
considerable cognitive effort, limited attention may be responsible for information being
intentionally or unintentionally lost. Much of the empirical evidence on the complex choices
facing college students comes from the area of financial aid and will be discussed later in the
chapter.

The evidence presented thus far has illustrated how the pull between limited attention and
the daily demands of life creates tension. For college students, this may lead to difficulty in
making decisions, such as where and how to apply to veterinary school. Many of the studies
discussed above have acknowledged how difficult it can be to attend to all the information
needed to make fully informed decisions in more general settings. In addition to considering the
impact of limited attention on college students in general, it is important to explore its impact on
specific subgroups. Evidence has shown that limited attention has an even greater impact on

students from low-socio economic status backgrounds (Avery & Kane, 2004; Damgaard &
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Nielsen, 2018). The impacts of limited attention and complex choice environments on low-SES
students can be viewed systemically and are often linked to early K-12 experiences with regard
to school choice and college access. Recent research on whether groups differ in attention found
that poverty has a causal impact on attention allocation. In their study, Schmitt and Schlatterer
(2021) found that individuals experiencing poverty were less likely to focus exclusively on the
experimental task and more likely to notice unexpected events. Next, we will explore the
associated barrier of self-control.
Self-Control and Procrastination

The types of decision-making college students need to engage in with regard to
educational investments involve a trade-off in that they must invest their immediate time and
effort to obtain future benefits (Damgaard & Nielsen, 2018; Dellavigna, 2009). When forced to
make decisions within the constraints of their limited attention, individuals may be influenced by
present bias. A systematic thought bias, present bias explains the tendency of individuals to
assign greater value to the present when considering trade-offs like the one mentioned above
(Donoghue & Rabin, 1999; Laibson, 1997). For example, a college student who needs to study
for a test might choose to spend four hours next week rather than three hours today. This bias has
the potential to result in self-control problems and procrastination if individuals are unable to
regulate their behavior. In the context of this study, it is essential to consider how students might
put off certain tasks related to applying to veterinary school, such as writing their personal essays
or navigating the complex administrative process of gathering their transcripts.

Students may be more inclined to procrastinate when it comes to tasks like those
mentioned above. In a study on executive functioning, Rabin et al. (2011) define procrastination

as the intentional delaying of the performance of tasks and note that it is “a widespread
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phenomenon” in college settings; additionally, they found that it is intricately linked with poor
performance on executive functioning skills, such as initiation, planning, and organization. After
observing present bias in many participants, Rabin et al. (2011) found evidence that the
likelihood of procrastinating increases with increasing age, presenting a crucial consideration for
interventions designed to affect college students approaching postsecondary graduate education.
This seems to contradict current research on executive functioning. Recent research appears to
confirm the notion that executive functioning is critical to self-control and may not be fully
developed until early to mid-adulthood. This period of development is often considered to be
from 20-29 years of age (Friedman et al., 2016; Lavecchia et al., 2014). However, age may
explain less of this phenomenon than experience in the educational setting. Older students may
procrastinate because that behavior has been reinforced over time.

Given the potential costs of procrastination, the role of self-control has been written about
extensively by researchers in the field of educational psychology (Ariely & Wertenbroch, 2002;
Steel, 2007; Tice & Baumeister, 1997). Ariely and Wertenbrock (2002) conducted a study to
explore how individuals might recognize their own tendency to procrastinate and what strategies
they might adopt to help increase their self-control. Students were given the option to determine
their own assignment deadlines and consequences for missing them in several different
experiments. The results indicated that students who were given a deadline performed better than
those who were allowed to choose their own. Students procrastinated even when there were
costly self-imposed deadlines and consequences. This research is important to consider because
it illustrates that even when we are aware that procrastination is a problem, we might not be able

to overcome it on our own.
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Loss Aversion

Definitions of loss aversion emerging from behavioral economics acknowledge the
aversion individuals have to losses, which is based on the fact that the feeling of loss is stronger
than the feeling of attainment. People are often willing to take risks to avoid a loss, which is a
concept associated with Kahneman’s prospect theory. In this behavioral model, individuals
engage in decision-making within a choice environment that includes risk and uncertainty.
Recent research indicates that students are affected by loss aversion at crucial transitional periods
in the educational pathway (Meisner & von Wangenheim, 2019). In their research, Meisner and
von Wangenheim found evidence that loss-averse students ranked the schools they most
preferred lower, increasing the chance of being matched with a less well suited school. Loss-
averse students in the study were less confident in their abilities and applied to less selective
schools. As a result, students with lower abilities but less loss aversion were more likely to list
more selective schools and be accepted.

This could have implications for already marginalized student populations. Research on
student match to high schools examined the role of self-selection and found that low-SES
students were more likely to make strategic mistakes (Chen & Sebastian Pereyra, 2019). Most of
the research on the role culture plays in loss aversion suggests that culture can significantly
influence an individual’s tendency towards loss aversion. The connection between culture and
loss aversion is emotion (Sokol-Hessner et al., 2013). Emotion has been shown to play an
important role in the experience of loss aversion. The ways in which emotions are displayed and
regulated can be culturally dependent (Matsumoto et al., 2008; Wang et al., 2017). In a study in
23 countries, Matsumoto et al. (2008) discuss culture as an information system that establishes

not only values related to emotions but also norms regarding emotional regulation and, to some
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extent, self-control. Cultures that value the maintenance of social order and hierarchy, such as in
the United States, were more likely to engage in the suppression of emotions. Interventions
designed to overcome loss aversion may be more effective in these cultures. Wang et al. (2017)
surveyed university students in 53 countries and found masculinity to be a significant predictor
of loss aversion. Interventions designed with loss aversion in mind may be more beneficial for
males. This evidence also suggests that behavioral interventions should consider that students
will experience loss aversion differently due to cross-cultural factors.

Self-Image and Social Norms

As previously discussed, education is often considered the key to both social and
financial mobility. The educational choices individuals make play some part in how they
perceive themselves and how they are recognized by others. Damgaard and Nielsen (2018)
suggest that self-image and social norms may serve as barriers to educational attainment. In
some contexts, the social norms may be detrimental to educational attainment and lead to
underinvestment. For instance, it could be outside of an individual’s social norm to pursue
education to the postsecondary graduate level. Individuals may feel social pressure to conform to
the norms of their social comparison group (Dellavigna, 2009). Education is a powerful driver of
identity and often affirms ideal student characteristics by offering incentives through either
positive or negative reinforcement (Akerlof & Kranton, 2002; Benabou & Tirole, 2006).

A number of studies have investigated the effects of self-image and social norms on
marginalized student populations with regard to education and social status. In one such study,
Fryer and Torelli (2010) found that among White students, higher academic achievement was
associated with higher social status. Black students, however, had slightly higher social status

until their GPA reached an average of 3.48, after which point their social status started to trend
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downward as their GPA continued to increase. A Hispanic student with a GPA over 2.5 could
expect a similar effect on their social status. A Hispanic student with a GPA of 4.0 would have
fewer friends than a White student with the same GPA.

A similar study conducted by Durkee et al. (2019) analyzed a subset of participants from
the longitudinal Minority College Cohort Study to determine if such effects were experienced by
diverse populations. Their research suggests that the role of self-image remains pertinent well
into late adolescence and has significant psychological implications for both Black and Hispanic
students. Each of these studies has voiced concern regarding the negative impacts students
experience from internalizing cultural invalidations imposed on them by peers, teachers, and
administrators in the education setting. The final behavioral barrier to educational attainment is
the integration of social norms with student self-image and will be discussed next.

Stereotype Threat

Stereotype threat is defined as a “socially premised psychological threat that arises when
one is in a situation or engaging in something for which a negative stereotype about one’s group
applies” (Steele & Aronson, 1995). Members of marginalized groups may experience stereotype
threat when they are aware of a negative stereotype associated with their social comparison
group. They may experience anxiety and apprehension when engaging in certain activities due to
the fear of confirming those negative stereotypes. For example, in their seminal study, Steele and
Aronson (1995) assigned Black and White college students who were matched by SAT scores to
either a stereotype threat condition or a non-stereotype threat condition. In the stereotype threat
condition, students were informed that the test (using difficult items from the graduate record

exam verbal section) was an indicator of intelligence.
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The results reveal that in the stereotype threat condition, White students performed better
than Black students. In the non-stereotype threat condition, students were not informed that the
test was an indicator of intelligence. In this condition, Black students performed just as well as
their White counterparts. Substantial evidence confirms that stereotype threat is a barrier to
educational attainment. It has been widely studied for more than twenty years in the fields of
social psychology and education across multiple settings and populations grouped by gender,
race, ethnicity, disability, income level, and first-generation student status (Pennington et al.,
2016).

Stereotype threat poses a significant risk to marginalized and underrepresented student
groups. Research indicates that any group associated with a negative stereotype is likely to be
impacted (Pennington et al., 2016). For instance, one study focused on White men and found that
when faced with the stereotype “White men can’t do math”, they were more likely to
underperform on a standardized test (Aronson et al., 1999). Lower levels of academic
achievement, disengagement from studies, and difficulties in identify formation have all been
attributed to the impact of stereotype threat (Croizet & Claire, 1998; Shapiro, 2011; Steele,
1997). This threat to identity may present a particularly significant barrier for students interesting
in pursuing graduate-level education in STEM programs.

Evidence suggests that minority students in the health professions are susceptible to
stereotype threat. It has been reported that minority nursing students experience inadequate
emotional support, academic advising, mentoring, and professional socialization opportunities
throughout their educational experience (Loftin et al., 2012). In another study, minority students
in the health professions experienced less positive social and learning environments, were

subject to discrimination and racial harassment, and were more likely to perceive their race as
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playing a negative role in their medical school experience (Orom et al., 2013). This has serious
implications for student trajectories within the health professions. It is plausible to suppose that
students in STEM programs have experienced similar situations in their educational career
leading up to medical school.

In a mixed-methods study conducted by Ackerman-Barger et al. (2016), the survey
results indicated that minority students were at greater risk of experiencing stereotype threat than
their White peers. First-generation college students were also at a relatively greater risk.
Minority and first-generation students were found to worry about how stereotypes affected their
performance on standardized tests, performance during clinical rotations, and writing skills. In
the qualitative component of that study, researchers found that student perceptions validated the
negative effects of stereotypes found in the survey. Students identified stereotypes including but
not limited to the following: “people of color are not as smart” and “students of color don’t
belong in the health professions.” It is crucial that as schools within the health professions
consider diversity and inclusion issues, they adopt strategies to counteract the impact of
stereotype threat.

In addition to causing poor academic performance and disengagement, t the negative
impacts of stereotype threat may play a role in the attrition of minority students from STEM
majors (Beasley & Fischer, 2012; Meador, 2018; Riegle-Crumb et al., 2019). One complicating
factor may be the stereotypes regarding STEM fields themselves. There are stereotypes specific
to STEM fields, such as that scientific study is isolating, engaged in only by introverts, and
disconnected from social change efforts (Smith et al., 2015). This produces a complicated
environment in which students must navigate. Students interested in applying to school for

veterinary medicine or other health professions are not only confronted with their own stereotype
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threats but those from with STEM fields more broadly. It is important to understand the impact
of stereotype threat on students when designing interventions with the goal of increasing
educational attainment. Further discussion of interventions successful at reducing the impact of
stereotype threat will be presented in Section 3. Next, we will explore the theoretical frameworks
that best explain the mechanisms underlying nudging.

Theoretical Frameworks to Explain the Mechanisms Underlying Nudging

Dual Processing Theory

Dual processing theory is often regarded as a multidisciplinary approach to understanding
basic reasoning or the process underlying decision making, and it has been developed over time
in the fields of psychology, sociology and, eventually, behavioral economics (Cacioppo et al.,
1986; B. D. Kahneman, 2003; Stoltz et al., 2018). It dates back to 1860, when psychologist
William James started to describe differences in intuitive logical reasoning. Dual processing
theory can be understood as a theory of human cognition wherein decision-making is enacted as
a function of either System 1 or System 2 processing. System 1 processing represents our more
intuitive or automatic decision-making, whereas System 2 can best be thought of as our more
analytical or deliberate decision-making system. This review is not intended to be a
comprehensive overview of the history and development of dual processing theory but rather an
in-depth discussion of the role of dual processing theory within behavioral economics.

Dual processing theory has been most notably elaborated on by the psychologist and
economics Nobel laureate Daniel Kahneman in his 2003 paper, “Maps of Bounded Rationality:
Psychology for Behavioral Economics”. This work builds on previous research, including that on
heuristics and biases, prospect theory or decision making under risk, and framing effects. It is

considered to be a foundational piece in the fields of both psychology and behavioral economics



38

(Kahneman, 2003). In the concept of bounded rationality, cognitive decision making by humans
cannot be perfect because we do not have all the information needed to be fully informed. There
are always constraints on our choices. We are bound by the time we have available to make a
choice, the costs of seeking additional information, and the complexity of the choice at hand. As
a result, individuals make choices by defaulting to heuristics. In other words, individuals may
rely on “rules of thumb”. This leads us to make choices that are satisfactory but imperfect.

In his extended discussion of bounded rationality, Kahneman is clear that this is not the
same as acting irrationally or emotionally. In his system, individuals make the most rational
choice possible given the constraints discussed. His summary of the the characteristics of System
1 (intuition) and System 2 (reasoning) thinking is shown in Figure 1 below. System 1 is
characterized as fast, automatic, and emotional, whereas System 2 is slow, controlled, and
effortful.

Figure 1: Daniel Kahneman's cognitive systems.
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System 1 can be thought of as happening in parallel with other processes and requiring little
effort. For example, it is similar to the habits one performs subconsciously. This unconscious
component makes it difficult to control. System 2 is deliberate and easier to control because it is
potentially governed by rules and is conscious. It is important to note that neither system is
preferred over the other. Kahneman points out that effortless decision-making can be a sign of
skill mastery. He provides as an example the fact that a skilled driver can drive and hold a
conversation at the same time.

Closely connected with this concept is the idea of prototype heuristics, which Kahneman
describes as “shared common psychological mechanisms — the representation of categories by
their prototypes — and a remarkably consistent pattern of biases” (p. 16). It is evident that the
choices people make likely depend on the monitoring by System 2 and the impressions generated
by System 1. This model also allows for individual differences, given that what might be
automatic for one is not automatic for another. This important work led to the development of
the book Thinking, Fast and Slow, in which he describes his extension of dual processing theory
in further detail through everyday examples (Kahneman, 2013). The themes in Kahneman’s
work that influenced this intervention are as follows: (a) intuitive thinking is an effective means
of solving problems, (b) processing information is often unconscious, and (¢) humans are
dependent on prototype heuristics. While early studies conducted by Kahneman, Tversky,
Thaler, and others support the applicability of dual processing theory, later research seems to
indicate it may be too dichotomous. Alternative views on dual processing theory will be explored
next.

Dual processing theory has been carefully and thoroughly examined in recent years.

Critics have pointed out the “crossover” problem, wherein System 1 and System 2 thinking share
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the same characteristics (Samuels, 2009). Adopting this view in light of Kahneman’s
classification presented in Figure 1 above, System 1 thinking could be both automatic and
governed by rules. Along similar lines, the work by Grayot (2020) suggests that behavioral
economists are unable to explain choices made by the interaction of System 1 and System 2
thinking. He does not advocate for behavioral economics to abandon dual processing theory
altogether; instead, he suggest that the field should adjust and adapt to newer, less dichotomous
views of mental processing.

Many current theorists promote a more unified theory of processing that allows crossover
effects, interdependence or hybrid cases, and decision making in one integrated system on a
continuum (Keren & Schul, 2009; Kruglanski & Gigerenzer, 2011; Osman, 2004). Keren and
Schul's (2009) work argues in favor of an extension of contrasting frameworks in which
cognition can pull any tool or combination thereof out of the toolbox that is needed for
satisfactory decision making in a given environment. They also call for more rigorous empirical
research to determine the true applicability of a more traditional view of dual processing theory.
Having examined alternative views of dual processing theory, it is important to recognize that
not all decision-making is required to fit into the binary view of dual processing theory and that
nudging interventions should be constructed while being mindful of the various ways in which
individuals experience cognition when making choices. The theoretical framework presented
thus far provides a foundation for identifying the key factors underlying the behavioral barriers
that most often affect educational attainment, which will be reviewed next.

The foundation for nudging can be thought of as being multidisciplinary. It draws on
processing theory from psychology, cognitive bias from behavioral economics, and properties of

decision making from each. The literature on nudging is largely empirical, meaning that it has
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been focused on observing and measuring the phenomenon through experience. While there has
been less development of the underlying theory, the majority of empirical studies are grounded
in the work of Richard Petty and John Cacioppo (dual processing theory), Richard Thaler and
Cass Sunstein (nudging), Daniel Kahneman (bias and decision-making), Pelle Guldborg Hansen
and Andreas Maaloe Jesperson (behavior change), and many other prominent psychologists and
economists who have made significant contributions to the literature over the past thirty years.
This section provides a basic theoretical framework for understanding the mechanisms
underlying the use of nudging in education. Three of the most appropriate existing frameworks
will be presented and discussed, as together they form the foundation for the design of this
intervention.
A Framework for Decision-Making

A recently proposed (2019) framework to explain the mechanisms underlying nudging
comes from the work of Asa Lofgren and Katarina Nordblom. Decision making is at the core of
their framework, the structure of which helps determine the mechanisms underlying the
effectiveness of nudging. Lofgren and Nordblom’s framework is centered in the positive branch
of economics. Positive economics is concerned with the quantification and explanation of
economic phenomena in an attempt to establish possible cause and effect relationships.
Normative economics, in contrast, focuses on value and fairness. This framework was designed
to predict the circumstances in which and choices for which a nudge would be most effective. It
is meant to guide the design and implementation of behavioral interventions.

Lofgren and Nordblom (2020) argue that when an individual relies on heuristics to make
choices, such as choosing based on a habit or by random instead of exerting more cognitive

effort, they are the most open to being nudged (p. 2). However, if an individual is in a
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circumstance in which they have to make a more intentional choice, they are less likely to be
open to being nudged. This represents an important distinction in this framework. Choices are
either attentive, meaning that they require effort, or inattentive, meaning that they are based on
automatic or heuristic choices. This may sound familiar, as it mimics the concepts of dual
processing theory and relies on the model promoted by Kahneman (2003). In this model,
choices are made in a two-step process. The first step is the decision to choose between System 1
and System 2, and the second step is the actual choice.

If the individual chooses System 1 in the first step, it is referred to as an inattentive
choice. If instead, the individual chooses System 2, it is referred to as attentive. Lofgren and
Nordblom (2020) offer the example of choosing a snack. The first step in choosing a snack
would be thinking about the choice situation prior to actually obtaining the snack. In determining
whether to gather this information or to just make a choice without rationalizing the nutritional
content or taste preferences, the individual completes step one. Step two occurs when the
individual chooses the snack based on the system chosen in step one. They may rationalize and
choose the snack with the lowest amount of calories, or they may just grab the closest or least
expensive snack option regardless of nutritional content. They can only be nudged if they choose
to not to exert effort in their decision making.

Within this framework, a nudge is defined as an “alteration of the inattentive choice
situation, which would not affect the attentive choice” (p. 4). Nothing that affects an attentive
choice can be considered a nudge under this framework, which rules out anything that introduces
new information into the choice architecture. Insisting on a stricter definition of nudging than
what is commonly found, based on the work of Thaler and Sunstein (2009), this framework

forces informational nudges into another behavioral intervention category, which is referred to as
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“boosts.”. A boost may reduce the cognitive effort needed to make a decision, but it also makes it
more likely that attentive choice structures will be activated. Having provided a brief
introduction to this framework, we will move to the specific model of decision making.

Figure 2: The decision-making process (Lofgren and Nordblom, 2020).
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Choosing to make decisions either attentively or inattentively is illustrated in Figure 2
above. When an individual is faced with a decision, such as choosing between x or y, utilizing an
attentive choice will come with cognitive costs due to the effort involved in gathering the
information needed to make the decision. The amount of effort required varies based on the
situation itself and the traits of the individual. If the attentive choice is made, effort will be
exerted to determine the best possible choice. The individual will attempt to determine if it |
worth the cost by comparing the amount of effort needed to the expected effort and outcomes
associated with choosing the inattentive route. If the cost of the effort required to make the
decision exceeds the benefits of the choice, the individual will choose the inattentive route. In the
economic literature, this is often referred to as “frictions”, which refers to situations in which the

gathering of information is too costly (Bettinger et al., 2009).
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It is expected that individuals choose attentive routes when the cost is low and the
predicted loss from making a mistake is high. Inattentive routes are chosen when gains are lower
than the required effort. Predicted routes of choice can best be explained in this framework by
the confidence of the decision maker and the importance of the decision, according to Lofgren
and Nordblom (2020). An individual with low confidence facing an important choice is likely to
choose the attentive route. If the choice is considered unimportant and the individual’s
confidence is high, the decision is likely to be made via the inattentive route. Lofgren and
Nordblom (2020) point out that in some instances, it is more likely for individuals to make semi-
attentive choices, wherein they exert some effort while still relying on heuristics; this is in line
with many of the criticisms of dual processing theory discussed in Section 1. Next, we will
discuss the implications of this framework for nudging that are specific to this intervention.

In addition to a stricter definition of nudging, this framework organizes nudging into two
categories, namely, “pure nudging” and “preference nudging.” A pure nudge requires little effort
and is a small alteration to the inattentive circumstance. For example, many of the nudge
interventions mentioned in Section 1 dealing with financial choices using default options would
be considered pure nudges. A preference nudge is one that reminds someone of something they
already know. For instance, the climate-focused nudge interventions previously discussed relied
on preference nudging to encourage people to save energy. Based on their framework, Lofgren
and Nordblom (2020) assert that pure nudges are more likely to be effective the less important
the choice is. The more important the choice, the more likely that a preference nudge will be
effective. Preference nudging is also likely to be more effective when individuals have a high

degree of confidence.



45

This framework has informed this research in three ways. First, in regard to intentional
choices, it is assumed that applicants have already made up their mind to apply to veterinary
school. Given that the applicants have made the most cognitively taxing decision, special
attention has been given to providing preference nudges that remind applicants of information,
such as due dates, that are specific to the application process and information required to prepare
important materials. Second, this intervention is designed to counteract stereotype threat, based
on the notion that increasing applicant confidence will increase the likelihood that nudging will
be effective. Nudging designed to counteract stereotype threats common to students in STEM
fields may increase their confidence and therefore the effectiveness of the nudge. Third, this
intervention is designed to change an applicant’s view of the alternative by correcting the often
inaccurate myths surrounding veterinary school admissions and thereby reducing informational
asymmetries. This can be achieved through design choices that address barriers to education,
such as stereotype threat and loss aversion. Because nudging in education and, in this instance,
nudging in the context of an important life decision, such as applying to veterinary school, is a
weighty responsibility, a theoretical framework for the responsible use of nudging will be
explored next.

A Framework for the Responsible Use of Nudging

The success of nudging has not gone unnoticed and has often been met with scrutiny.
There are several legitimate claims that criticize the central tenets of nudging as including the
manipulation of individual choices. These criticisms along with others will be explored, and the
relevant research will be presented at the end of this section. Hansen and Jespersen (2013)
present a framework that broadly addresses the ethical concerns related to nudging and offer a

model for the responsible use of nudging in public policy. There are several features that make
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this an especially distinctive framework. The first is the distinction made between transparent
and nontransparent nudges. Hansen and Jespersen (2013) claim this distinction “serves as a basis
for distinguishing the manipulative use of nudges” (p. 4). In addition to this unique classification,
this framework presents four broad categories of nudges for which they provide ethical
considerations and recommendations for use in public policy.

We begin with the distinction between transparent and nontransparent nudges. Hansen
and Jespersen (2013) define a transparent nudge as “a nudge provided in such a way that the
intention behind it, as well as the means by which behavioral change is pursued, could
reasonably be expected to be transparent to the agent being nudged as a result of the
intervention” (p. 15). Many nudges are transparent: for example, the placement of healthier food
options at eye level would be a transparent nudge. In contrast, a nontransparent nudge is one in
which an individual cannot recognize either the intention behind the nudge or the means by
which they are being nudged. Many of the interventions designed to change an opt-in decision to
an opt-out decision are considered nontransparent nudges.

The last two categories of nudges are an overlay of the transparent and nontransparent
distinctions. These are type 1 and type 2 nudges. A familiar typology at this point, type 1 nudges
engage the effortful or reflective systems of thinking, whereas type 2 nudges engage our
automatic or inattentive systems of thinking. A transparent type 2 nudge is one that is easy for
the individual to identify and stimulates reflective thinking. For example, in the context of public
health, placing graphic images on cigarette packages and posting calorie counts on fast-food
menus would both be transparent type 2 nudges. A transparent type 1 nudge does not
immediately engage reflective thinking, but it may occur in a way that allows the individual to

know they are being nudged.
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Turning now to nontransparent nudges, nontransparent type 2 nudges engage the
reflective thinking process but not in such a way that would enable the individual to determine
the intent behind the nudge or the means by which they were being nudged. Nontransparent
nudges in this category often use framing to influence decision making or make small changes to
the choice environment that label or present information as being more salient. This a technique
used in several interventions designed to increase financial aid acceptance (Damgaard & Nielsen,
2020). Nontransparent type 1 nudges do not engage reflective thinking systems nor are they
detectable by the individual being nudged. Hansen and Jespersen (2013) give the classic example
of using a smaller dinner plate to encourage oneself to eat less, nothing that the mechanism
underlying this nudge is an automated habit (p. 20). Many individuals may not notice or credit
the change in plate size for their consumption of fewer calories. This categorization is
summarized in Table 1 below:

Table 1: Suitable labels of intervention types (Hansen & Jesperson (2013).

Transparent Nontransparent
System 2 thinking | Transparent facilitation of Manipulation of choice
consistent choice
System 1 thinking | Transparent influence (technical | Nontransparent manipulation of
manipulation) of behavior behavior

This framework provides useful guidelines for the responsible use of nudging.
Transparent nudges try to influence rather than manipulate. These nudges are not intended to
psychologically manipulate individuals but rather to influence decision-making in ways that are
in line with the true preferences of the individual. Hansen and Jespersen (2013) define this
category as “facilitating the freedom of choice and empowerment of citizens in complex
environments (p 22). It is important to note that these nudges ensure that individuals are free to

choose and do not add incentives or regulations. In this framework, these are the least obtrusive
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nudges possible. The distinction made for transparent type 1 nudging is in the automated systems
of thinking it engages. This elicits automatic behaviors that are often instinctive responses.
Authors admit that while these nudges could be viewed as manipulations, they are technical and
difficult to avoid, unlike intentional psychological manipulations. Still, they note it is critical for
policymakers to take full responsibility for any effects of nudging.

The implementation of nontransparent nudges must account for the issue of
psychological manipulation. A nontransparent type 1 nudge involves both psychological and
technical manipulation because the individual is choiceless, relying on automatic behaviors, and
does not know they are being nudged. As put by Hansen and Jespersen (2013), these nudges
“operate under the radar of citizens” (p. 26). It is critical that those designing nudge interventions
of this type are aware of all potential effects. Such interventions must be designed with
democratic procedures to ensure that the desired outcomes are in line with the true needs of those
being nudged. Individuals should be nudged in the direction of their own choosing, which notion
is echoed by Thaler and Sunstein (2009). Nontransparent type 2 nudges are viewed as the
“straightforward manipulation of choice through underhanded, deceptive, and possibly even
abusive tactics” (p. 24). In this classification, any framing or anchoring of decision making is
manipulative. This is the most controversial of all types of nudges because it removes all
autonomous choice. It is recommended that these types of nudges be avoided at all costs.

Hansen and Jespersen’s (2013) framework is the suggested framework for the
implementation of nudging in educational research (Weijers et al., 2020). As such, this
framework has influenced not only the design but also the aim of this research. The nudges in
this intervention are transparent type 1 and type 2 nudges. Applicants will at times engage their

reflective thinking systems and at other times engage their automatic thinking systems; however,
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at all times, the intent behind the nudge will be easily understood. Messaging designed to
counteract negative stereotypes and empower applicants throughout the process of applying to
veterinary school will help increase applicant confidence, normalize their experience, and affirm
their values and purpose for learning. The aim of this research is not to psychologically
manipulate applicants into applying to veterinary school. This intervention is designed to nudge
qualified, interested applicants. Having established the theoretical frameworks guiding this
research, it is now possible to explore specific examples of the use of nudging interventions in
the field of education.
Effective Nudging Interventions in Education

Much of the existing studies on nudging in education have been conducted in the K-12
and postsecondary settings. Few attempts have been made to understand the role nudging plays
in the context of graduate postsecondary education. To date, there is no available evidence on the
effectiveness of nudging in professional schools, such as law schools, or across the health
professions, including veterinary medicine. The most applicable research base comes from the
context of postsecondary education. Relevant research in the postsecondary context falls into the
following three domains: (1) financial aid access, (2) college enrollment and completion, and (3)
college persistence. Influential studies in these categories will be discussed next.
Financial Aid Interventions

Previous research conducted by Bird and Castleman (2015) identified that nearly 15-20%
of students who were eligible to receive financial aid in the form of federal Pell grants in their
first year did not complete the required paperwork to receive that same aid during their second
year. In order to receive financial aid, students must submit the free application for federal

student aid (FAFSA) for each year they are enrolled. Students who do not complete the FAFSA
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are often less likely to complete a college degree (K. Bird & Castleman, 2015; McKinney &
Novak, 2013). The FAFSA application does not pose a problem merely for students who do not
file; rather, it also poses a problem for students who file late. According to McKinney and Novak
(2015), students who file late can expect to receive less financial aid at the state and institutional
level. There is evidence to suggest that nudging may be part of the solution to increasing access
to financial aid.

The complexity of the FAFSA application has often blamed, and it has undergone
significant revisions to simplify the process (Dynarski & Scott-Clayton, 2006). Many behavioral
interventions pertaining to the FAFSA involve providing assistance, such as that presented in the
classic H&R Block studies in which families received help filing the FAFSA directly while
completing their taxes (Bettinger et al., 2013). While these interventions would not classify as
nudges under the theoretical frameworks explored previously, they are behavioral interventions
involving the same mechanisms. For example, Bettinger et al. (2013) investigated families
assigned to receive personalized information on projected aid eligibility and assistance and
determined that they were more likely to complete the FAFSA and to receive more financial aid.
Providing simplified information that is personalized is a central tenant of nudging (Thaler &
Sunstein 2009). The physical presence and availability of a tax professional ready to help could
be viewed as a nudge.

Building upon the simplification of the FAFSA, researchers turned their attention to
investigating text-based nudging through randomized field experiments (Castleman & Page,
2016; Oreopoulos & Dunn, 2013). A recent text-based nudging intervention designed to provide
personalized information on an individual’s FAFSA benefit status was found to be effective at

influencing both FAFSA completion and college matriculation (Page et al., 2020). A 2017 study
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conducted by Castleman et al. (2017) also utilized a text-based approach. This nudging
intervention was successful at encouraging students to complete another complicated financial
form similar to the FAFSA. Castleman et al. (2017) credit these positive impacts to increased
awareness of the benefits of completing the paperwork. When faced with the complex task of
applying for financial aid, for which the cost of information is high, many individuals are apt to
procrastinate (Dynarski & Scott-Clayton, 2006; Madrian & Shea, 2001). The studies presented
thus far help reinforce the earlier discussion of limited attention in Section 2, in which limited
attention was proposed as one reason the provision of assistance is effective. The issues of
limited attention and information complexity seem to be well suited for being addressed by
nudging.

Despite earlier success, many current studies indicate that nudging students towards
applying for financial aid might may not be easy. Recent research examining influencing
financial aid access through nudging interventions have failed to yield the intended outcomes
(Bergman et al., 2019; Bird et al., 2021). In the most recent example, a randomized controlled
trial was conducted by Bird et al. (2021) to investigate the impact of a national and state-level
campaign designed to increase financial aid applications through a complex nudging intervention
that utilized several approaches, namely, message framing, delivery, timing, and advising. In a
sample of over 800,000 students, no impacts were found for any of the treatment conditions.

While these results might seem to indicate that nudging is not effective in this instance,
which may actually be of particular use to this study. One implication considered by Bird et al.
(2021) the scalability of nudging. Their research seems to suggest that nudging is not suitable for
large-scale interventions. Large national and state-level nudging interventions may be unable to

connect with students, making it impossible to offer a personalized approach. In addition,
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modern college students may no longer need a nudge to complete financial aid applications.
Information about financial aid is more readily available, and given the amount of research in
recent years, it is easier to apply than ever before.
College Enrollment Interventions

Often studied alongside outcomes such as financial aid receipt, college enrollment is
another area that has benefited from nudging over the years. Nudging has been found to be
largely successful at increasing college enroliment when the setting is specific (Castleman &
Page, 2015; Hoxby & Turner, 2013; Yeung & Nguyen-Hoang, 2019). An earlier study focused
on providing high-achieving low-income students with customized information about the college
application process and the cost of attendance. Results were positive for the treatment group,
with more students applying to selective colleges with higher graduation rates. In a similar study
focused on enrollment, Castleman and Page (2015) designed a text-based intervention that
provided reminders, information, and support to students in an effort to increase college
enrollment during the summer months between high school and college. Students who received
the nudges were five percentage points more likely to enroll in a two-year institution, and this
was especially pronounced for those students who did not have access to guidance counselors
over the summer.

In another more recent text-based nudging study, Yeung and Nguyen-Hoang (2019) sent
text messages to students that included information and prompts to fill out the FAFSA and
provided “insider tips” on applying to college. In this study, researchers investigated whether
receiving the texts while in high school or after graduation impacted enrollment in college.
Students in both conditions were significantly more likely to enroll in college, showing that the

timing of the text-based nudge was relatively unimportant, given that it worked in either
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condition. A related study examined recently unemployed individuals receiving unemployment
insurance and found that just a simple letter of encouragement made it 40% more likely that
unemployed individuals would enroll in a postsecondary program (Barr & Turner, 2018).

Often college enrollment studies that utilize nudging also employ a mentoring or advising
intervention in which students are connected via text to either an interactive response system or
to a one-on-one real-time conversation with a mentor or advisor. These study have also yielded
largely positive results, though probably more so to the interaction and assistance only a trained
human can provide than to the nudges (Castleman & Meyer, 2020; Castleman & Page, 2015). In
their 2015 study, Castleman and Meyer argue that it is likely that the effect of outreach from a
mentor may be similar to that of a text-based nudge because the underlying mechanism is the
same for the outreach and the nudge. This could prove to be important for this study because it
highlights the need for increased social belonging and connection. A text-based nudging
intervention may be unable to provide one-on-one interaction, but applicants may benefit from
the focus on belonging and community, resulting in a similar impact.

In the literature on nudging and college enrollment, there are similar trends in outcomes.
As the number of individuals being nudged increases, the likelihood of finding any impacts
decreases. A study of over 785,000 high-achieving low- and middle-income students who were
randomly assigned to receive text-based reminders, encouragements, and even fee waivers was
recently conducted by Gurantz et al. (2019); the results were disappointing. That study was
focused on encouraging a specific population of students to apply to more selective colleges. The
authors note that the intervention may not have been enough to overcome messaging from family
and friends in regard to college selection. It may be the case that the intervention was unable to

connect with students in a meaningful way. In another large-sample study, Kramer (2020)
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implemented a nudging intervention and examined several behavioral frames, namely, the
reduction in ambiguity, loss aversion, and peer support. There were no effects found for any
treatment arms other than a possible negative effect of peer support on first-generation and Black
students.

Kramer (2020) contends that these results may be due to the singling out of framing
techniques. It may be that nudging works best when several techniques are combined, such as the
loss of ambiguity alongside loss aversion, rather than two separate approaches being employed.
Qualitative data suggest that students in this study had reservations about receiving text
messages from relatively unknown entities with which they were not familiar. There is ho known
research that indicates that peer mentoring yields negative results, but it may be that these
students had lower expectations of peer support in this setting. The results of the studies by
Kramer (2020) and Gurantz et al. (2019) do not suggest that specific strategies in framing
information are more effective than others. These studies also indicate that nudging may only be
effective in situations in which a strong connection can be made. This points again to the need
for sense of belonging and community building, which becomes a theme in the next strand of
nudging research.

College Persistence Interventions

The National Student Clearinghouse Research Center conducts national-level research on
college student persistence. They define the persistence rate as the percentage of students who
re-enroll in any institution. The current first-year persistence and retention report examined rates
for the 2018 cohort across both two- and four-year institutions and found that first-year
persistence rates have changed little since 2015. Surveying a sample of 2.6 million students, the

persistence rate is 75.9% for the overall sample (National Student Clearinghouse, 2020). The
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persistence rates were lower for Hispanic and Black students and were listed at 71.8% and 66.3%
respectively.

These statistics help illustrate a need for student support. Much of the research on student
persistence is focused on the various aspects of student support that help address the persistence
problem. Research indicates that there are various reasons for poor student persistence. Some
students, who are typically low-income, underrepresented, and first-generation students, do not
have the social capital to navigate the college environment (Jack, 2019). Along similar lines,
such students may also experience a “culture shock” due to the differences between their identity
and their new environment (Jack, 2019; Walton & Cohen, 2007).

Addressing student persistence problems is often rooted in creating a sense of belonging
and community (Engle, 2008; Tinto, 1993). Solutions have been focused on providing high-
quality mentorship and remedial support, creating stronger curricular structure, and improving
information technology (Scott-Clayton, 2011; Stewart et al., 2015). While these solutions have
proven to be successful, it is not always possible to scale up interventions like high-quality one-
on-one mentorship in all institutions, given the financial constraints often faced in higher
education. Given the budget constraints that institutions face and the cost-effectiveness of
nudging discussed earlier, it is not surprising that current research on student persistence now
includes many successful text-based nudging interventions (Castleman & Meyer, 2020; O’Hara
& Sparrow, 2019; L. Page et al., 2020).

Recent work by Castleman and Meyer (2020) examined a text-based nudging campaign
designed to address informational and behavioral barriers to college persistence. This
intervention sent targeted information to rural college students during their first year. The

messaging of the texts was designed to provide personalized prompts encouraging students to
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reach out for support, making deadlines more salient, and increasing a sense of belonging by
including words such as “family” and “community.” Similar to previous approaches, students
were also prompted to access advising services as part of this intervention. Castleman and Meyer
(2020) found that students enrolled in the intervention were more likely to complete the semester
in which they received the intervention and the following semester. Students also attempted and
completed more credits in both semesters, with marginally significant increases in their GPAs.
This research demonstrates that timely, personalized, and actionable texts can increase college
persistence.

Similar to the study just discussed, a study by O’Hara and Sparrow (2019) investigated a
summer nudging campaign designed to increase persistence by counteracting negative
stereotypes within STEM fields. Focused on the reasons students leave STEM programs, the
messaging of this intervention was focused on addressing psychosocial barriers like those
mentioned in Section 2 by creating a sense of belonging and affirming student values. This
intervention spanned seven weeks and included 2,759 students from three different community
colleges in the United States. These results confirm that the intervention was successful at
increasing enrollment in the fall semester and at increasing summer credit enrollment. The
impacts were the greatest for students enrolled in STEM programs and those already taking
summer courses. Providing further evidence for the importance of recognizing the potential
impacts of stereotype threat, the results of this intervention suggest that text-based nudging
interventions can increase persistence.

Page et al. (2020) found similar results to the ones discussed thus far. In a study involving
an intervention designed to help increase student persistence at Georgia State University, Page

and colleagues implemented an artificial intelligence-based texting chatbot to provide nudges
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focused on outreach and support. The goal was to help undergraduates utilize campus resources
and to reduce their confusion about administrative processes. This intervention was studied
across three domains, namely, academic support, social and career support, and administrative
processes. Of the three strategies, the most effective one delivered the administrative prompts.
Enroliment and FAFSA refiling increased by three percentage points, indicating that the
intervention had a positive impact on persistence. Nudges focused on student outreach had little
effect, however. It may be that in this context, the administrative approach to nudging was more
effective because it delivered timely and personalized information, which has been an important
finding across nudging interventions in multiple contexts. The research on college persistence
highlights the importance of personalized, timely nudges that reduce information asymmetries
and counteract stereotype threat.
Conclusion

Nudging is a concept in behavioral economics that has experienced growing popularity
among researchers and policymakers across a wide range of disciplines, most recently in
education. This chapter has focused on three areas important to understanding nudging, including
its challenges and benefits. Moving from cognitive frameworks for understanding optimal
decision making to a comprehensive understanding of the barriers to educational attainment that
include stereotype threat in STEM fields provides a strong foundation on which to base this
research. We are now ready to explore how this research could aid in the development of
strategies to overcome the common informational and behavioral barriers veterinary school
applicants face.

While the field of the economics of education has shifted to identifying simple cost-

effective means of overcoming barriers to educational attainment, it is important to remain
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critical. The evidence regarding the use of nudging interventions in education is promising but
not unequivocally positive. While the majority of the studies presented here were successful,
there were others that were not. The evidence highlights the need for nudge interventions to be
narrowly focused. Smaller scale interventions are more likely to generate meaningful impacts
because there is the potential to form connections with students in ways that create a sense of
belonging. This is useful for this intervention because students interested in a career in veterinary
medicine are part of a relatively smaller group than students applying to graduate school more
broadly.

Veterinary school applicants are pursuing a specialized postsecondary graduate degree,
and while they have not yet undergone the full socialization in their intended profession, it is
relatively safe to assume that they may share similar interests and values with regard to
education. Many veterinary school applicants have previous work experience in clinics in their
communities, are members of college-sponsored pre-vet student groups, and may know family
and friends currently in the profession. They may even be starting to think about their own
identity in relation to becoming a veterinarian (Armitage-Chan & Reissner, 2020).

Countering the negative impacts of stereotype threat has been shown to be a promising
approach to nudging. It is anticipated that stereotype threat plays a role in the failure to complete
veterinary school applications. The O’Hara and Sparrow (2019) study involving students in
STEM fields described how stereotype threats can negatively shape the perception of who
belongs in a STEM profession, and veterinary medicine fits this model well. Veterinary school
applicants are students coming from STEM fields and are on their way to engaging in a highly
specialized career in medicine. As the literature has shown, the problems leading to a failure of

college persistence are often rooted in college enrollment and matriculation. These problems
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intersect in the areas of informational and behavioral barriers. In this study, veterinary school
applicants are also facing similar problems in relation to the application process.

Several conclusions can be drawn from this analysis. The first is that the research
indicates that nudging could be a useful strategy for increasing the completion rates of veterinary
school applications, perhaps more so for those from underrepresented applicants. The second is
that underrepresented applicants are a population that is well suited for targeting by nudging due
to its smaller size and shared interests. Veterinary school applicants have an emerging sense of
identity and a well-defined set of social norms that may allow the intervention to connect in a
more meaningful way with applicants, which would increase its impact. The third conclusion is
that veterinary students share similarities across several of the populations of students discussed
here. They are students filling out complicated forms and facing stereotype threats, and they may
benefit from a nudge designed to reduce informational asymmetries and increase confidence.
More specifics on the intervention design, including timing, frequency, and messaging strategies,

are discussed in Chapter 3.
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CHAPTER 3: Methods and Research Design
Introduction

This study employed a randomized controlled trial design with two treatment arms to
determine the impact of a text-based nudging intervention on veterinary college application
completion rates. For the purposes of this study, application completion refers to a complete
application of admission to at least one veterinary college during the 2021 admissions cycle. The
first treatment arm included text-based nudges designed to mimic the information provided in the
emails. This treatment arm was designed is to answer the following research question: (RQ1)
Does a SMS text-based nudging intervention increase application rates among veterinary school
applicants? Additional impacts were examined and include the following: (RQ1a) Is URM status
a moderator of the effect? (RQ1b) Does SMS text-based nudging have an impact on the number
of individual applications submitted?

The second treatment arm was designed to investigate the impact of text-based nudges
that included messaging designed to increase a sense of belonging and highlight the profession’s
commitment to diversity and inclusion. This treatment arm was designed to answer the following
research question: (RQ2): Does a SMS text-based nudging intervention designed to highlight a
commitment to diversity and increase sense of belonging increase application rates among
veterinary school applicants? This condition also allows the examination of the same additional
impacts as the first treatment arm, which are as follows: (RQ2a): Is URM status a moderator of
the effect? and (RQ2b): Does this SMS text-based nudging approach have an impact on the

number of individual applications submitted?
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This chapter provides an overview of the key aspects of the context, methodology, and
procedures involved in this study. It is divided into six sections. The first provides a brief
introduction and discusses the rationale behind the chosen methodology. The next provides a
comprehensive overview of the context in which this study was performed. Section 3 presents an
overview of the intervention being studied and the fundamental ideas underlying its development
and timeline. Section 4 discusses the experimental design and empirical strategy. Lastly, section
5 details the study procedures.

Institutional Context

Applying to veterinary school can be a unique and complex experience for applicants.
There is a total of 33 accredited veterinary schools in the United States (see appendix A for a full
list). Of these schools, 32 require applicants to first register with and complete an application
through a centralized application system called the Veterinary College Application Service
(VMCAS). Texas A & M University is the only college that does not utilize VMCAS as they
combine all health professions applications into one University-based system. The VMCAS
system collects the standardized requirements for all applicants and directly transfers all
applicant information to respective colleges.

This includes personal demographic information, transcripts from previously attended
institutions, work history, and animal experience hours. Animal experience hours refers to the
number of hours an individual has obtained interning, working, or shadowing a licensed
veterinarian or Ph. D level veterinary researcher. Colleges vary with regard to their specific
requirements, such as Graduate Record Exam scores, GPA cut-off scores, number of animal
experience hours required, and interview participation. All accredited colleges of veterinary

medicine require some prerequisite coursework with minimum academic performance standards.
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The specific course requirements, performance standards, and number of credits needed can vary
among colleges. Prerequisite courses typically include science, mathematics, and humanities
Ccourses.

Applicants must meet minimum GPA standards at the time of application to be
considered academically qualified. This includes a review of the applicant’s cumulative GPA,
GPA in the required prerequisite courses, and GPA in the last 45 credit hours. The average
minimum accepted GPA for all three categories is a 3.0. Traditionally speaking, applicants were
required to take and submit Graduate Record Exam scores. It is important to note that in
response to the COVID-19 pandemic, many colleges of veterinary medicine either permanently
removed or temporarily waived the Graduate Record Exam requirement starting in the 2021
admissions cycle. Only eight U.S. colleges of veterinary medicine required the Graduate Record
Exam for the fall 2021 admissions cycle.

In addition to being considered academically qualified, applicants must also provide
additional materials that are unique to the context of veterinary medicine. These materials
include three letters of recommendation and evidence of animal and veterinary experience. Most
schools require that at least one of those letters are written by veterinarians or Ph.D. level
scientists who have personal knowledge of the applicant’s skills and abilities. As mentioned
earlier, applicants are required to engage in supervised animal and clinical experiences and
record the number of hours obtained to meet individual college requirements. This experience
can be gained through either paid or volunteer positions. For example, the North Carolina State
College of Veterinary Medicine requires a total of 200 hours of veterinary experience.
Applicants are also given the option to provide a narrative of their general animal experience

gained without the supervision of a veterinarian, such as volunteer time at a local animal shelter.
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Recently, there has been a push in veterinary medical education to consider more
subjective or holistic points of review (Greenhill, 2013). These points can include examples of
academic excellence or personal statements that highlight successful veterinary attributes.
Diverse or unique qualities can also be considered. Examples include but are not limited to
personal or economic hardships, identification with an underrepresented minority group, or
interest in a career area that has national-level shortages. In order to meet the necessary
admissions requirements, applicants start preparing for the veterinary admissions process during
their undergraduate degree program. As discussed in Chapter 1, it is well known in the veterinary
community that gaining an offer of admission is a highly competitive process.

Centralized Application System Context

The VMCAS system seeks to simplify the process of applying to veterinary school by
providing a centralized online portal that accepts and verifies the common required applicant
materials. VMCAS is operated by the American Association of Veterinary Colleges. VMCAS
relies on a professional enroliment management service provided by LiasonEDU, a higher
education admissions and enrollment platform provider. This platform allows the delivery and
analysis of email, text, and voice marketing. The purpose of this study was to investigate the
impacts of text-based nudging and to compare them with those of the usual mode of
communication, which is email. VMCAS does not use voice marketing; therefore, voice
marketing was not used in this study. VVoice marketing is an option that involves placing calls to
applicants and providing a prerecorded automated call or voicemail. In this intervention, all texts
were sent and tracked through the enrollment management platform. Using the platform enabled

the delivery of the texts to be tracked. Along with the software, LiasonEDU provides design and
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implementation support directly to the American Association Veterinary Medical College’s
leadership, which oversees the application cycle each year.

The application cycle begins in January. Each year, applicants are instructed to submit
their basic demographic information, official transcripts, standardized test scores, and letters of
recommendation. Applicants later select the individual schools they wish to apply to within the
VMCAS system when they become available in May each year (see Table 2 below for the
application cycle dates). Many veterinary schools have supplemental applications that require
applicants to submit answers to additional questions. It is important to note that while VMCAS
collects and distributes the applicant admissions data, VMCAS does not participate in any
admissions decisions.

Table 2: Application cycle dates.

Application milestone Date

Cycle opens January 21%
Veterinary school programs open May 12"
Typical cycle closes September 15
2021 cycle closed September 28"

*The 2021 cycle was extended due to natural disasters.

Another responsibility of VMCAS is the administration of a two-option fee waiver
system. The American Association of Veterinary Medical Colleges sponsors all fee waivers. In
the first option, applicants may apply for the fee waiver program to cover the initial VMCAS
application fee if they meet income-based requirements or are in the military. The second option
includes a fee reimbursement program that is available to those who do not qualify for the first
fee waiver program. Both programs are operated on a first-come, first-served basis. The initial
cost to complete an application is $220. Applicants also pay an additional $120 for each
additional veterinary program to which they apply. Applicants are responsible for additional fees

incurred when applying to specific colleges.
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Intervention Overview
Mechanisms Underlying Nudging

The theory of change behind nudging is related to the previous discussion of dual
processing theory presented in Chapter 2. Recall that dual processing theory states that there are
two cognitive systems of thinking, namely, System 1 and System 2. As a brief review, System 1
thinking is automatic, effortless, and fast. System 1 thinking is subject to biases and rules of
thumb. System 2 thinking is controlled, effortful, and slow. Thaler and Sunstein (2009) confirm
the adoption of dual processing theory to explain the mechanisms underlying nudging. The
design of the nudges in this intervention was informed by this theory and is closely aligned with
the theoretical framework of decision making and nudging effectiveness presented in Chapter 2,
which referred to choices as being either attentive or inattentive. Effective nudges are designed
to leverage the fact that System 1 thinking is an automatic way of thinking or inattentive decision
making. It is this choice environment that will be most likely to produce a behavioral change.
Thaler and Sunstein (2009) and Lofgren and Nordblom (2019) advocate for nudging in a way
that creates a small change in the environment to encourage the activation of System 1 thinking
or inattentive decision making rather than to circumvent it altogether.

In addition to the cognitive mechanisms explained by dual processing theory, text-based
nudging works by delivering timely reminders that reduce cognitive load and simplify
information (Castleman & Meyer, 2020). The nature of texting requires complex information to
be broken down into smaller “chunks” of easily understood information. This mode of
communication also facilitates the immediate and timely delivery of information, making
important information more salient (Castleman & Meyer, 2020). It is evident from the theoretical

frameworks and research presented in Chapter 2 that the main factors that impact the
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effectiveness of text-based nudging are leveraging inattentive decision making, establishing a
personal connection, being strategic with the timing of messages, and providing simplified
information.

Intervention Development

In the fall of 2020, the American Association of Veterinary Medical Colleges accepted
my proposal to develop and implement a text-based nudging campaign designed to increase the
completion rate of VMCAS applications for the 2021 admissions cycle. Beginning with an in-
depth review of what constituted business as usual and incorporating the needs identified by
American Association of Veterinary Medical College’s leadership, this intervention was
designed to address the diverse reasons applicants may enter the VMCAS system but fail to
complete admissions-related tasks to apply to specific veterinary schools and do not select the
schools to which they want to apply.

One possible reason was the mode of message delivery. The VMCAS business as usual
campaign utilizes an email-heavy campaign that includes information about the importance of
submitting transcripts and other required application materials, information about the services
offered, and reminders to finish the application process by applying to specific programs.
Existing research on the communication preferences of college students indicates a strong
preference for text messaging when face-to-face communication is not possible (Harari et al.,
2019; Morreale et al., 2015; Robinson & Stubberund, 2012; Skierkowski & Wood, 2012;
Swanson et al., 2018).

In addition to a preference for text-based communication, smartphone usage is more
common today than ever before. A survey in the United States in 2019 showed that over 81% of

Americans own a smartphone, which represents a 35% increase since the survey was last
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conducted in 2011 (Pew Research Center, 2019). According to the Pew Research Center,
smartphone ownership appears to be equally accessible across several demographic categories
such as race, gender, and geographic location. A growing percentage of Americans are
dependent on smartphone usage, meaning that they access the internet primarily through their
smartphone device and do not have access to internet or broadband in the home.

Texting has become a widespread form of communication due to its ability to
immediately gain the recipient’s attention with either an audible signal or haptic feedback.
Research related to human interaction with devices has drawn attention to our increasing reliance
on texting and our growing emotional attachment to our cellphones (Holte & Ferraro, 2018).
Outside of educational settings, the advantages of texting are being leveraged to improve health
outcomes in low-income communities and even to help us safely cross the street (Gonzales,
2016; Rahimian et al., 2018). Given the advantages and the wide variety of applications, a text-
based campaign is a promising approach.

Figure 3: Designing a smart nudge (Karlsen & Andersen, 2019).
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This nudging intervention was initially conceptualized according to the Designing a
Smart Nudge Framework presented by (Karlsen & Andersen, 2019). Influenced by Schneider et
al. (2018), this approach begins by defining the goal and leads the choice architect through the
design process to evaluation (see Figure 4). Developed with an understanding of context, this
intervention considers carefully the needs of veterinary school applicants and the targeted
activity (application completion). To fully examine the needs of veterinary school applicants, an
expert review panel was established with four current veterinary school students during a one 1-
hour focus group session at the North Carolina State University College of Veterinary Medicine.
The feedback received during the expert review sessions lead to revisions of the original nudging
language and the dates and times at which they were delivered. This will be discussed in more
detail later in the chapter.

The text-based nudges were first designed within the context of applying to a college of
veterinary medicine in the United States to resolve any existing informational asymmetries in the
process. In addressing informational asymmetries, it was considered that applicants enrolled at
an undergraduate institution with access to a pre-vet advisor have access to more comprehensive
and accurate admissions information, including assistance with developing the required materials
and planning to meet deadlines. To help provide this otherwise harder to find information, the
VMCAS applicant guide was used to ensure that the nudges were as simple yet as informative as
possible. This guide was used and provided to the applicants as a link in the nudges. All
applicants were provided with the same links to resources, namely, the applicant guide and
VMCAS help center, to make sure access to information was equal across conditions.

Next, modelling attention as a scarce resource, the nudges in this intervention were

designed to present simplified information based on the standard emails received by the control
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group (Dellavigna, 2009). Additionally, all of the text-based nudges across both treatment groups
were designed to be transparent, in consideration of the responsible use of nudging framework
proposed by Hansen and Jesperson (2013) that was discussed earlier. These nudges were
transparent in the sense that applicants could reasonably recognize that they were being nudged
to complete their application and could easily understand the positive intent behind the nudges.

The nudges delivered to the first treatment group were designed to provide timely
reminders and simplified information in a manner that closely resembled the email received by
the control group. The importance of simplifying information has been identified in a broad
range of educational contexts over the years, including financial aid applications in higher
education, much of which was reviewed in Chapter 2. It was anticipated that these text-based
nudges would be successful for the following two reasons: (1) they reminded applicants of
upcoming deadlines related to the application process in a way that reduced the cognitive load,
and (2) they provided timely and relevant information in the preferred mode of communication,
namely, texts.

For treatment group 1, the intervention was designed to include the same text-based
content delivered to treatment group 2, with a difference in the framing of the content. The
nudges were designed with the profession’s lack of racial diversity in mind. Designing nudges
that would increase the rates of application completion by URM individuals was of particular
interest in this study. The messaging included in this treatment condition was created to
encourage a sense of belonging and inform applicants of the profession’s commitment to
diversity and inclusion. The messaging employed was modeled after similar studies designed to
increase a sense of belonging and counteract the negative impacts of stereotype threats (O’Hara

& Sparrow, 2019; Steele, 1997). It was anticipated that these text-based nudges would be
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successful for the following reasons: (1) they would create a sense of belonging to the veterinary
profession; (2) they would present the profession as one that values diversity and inclusion,
which may appeal to all applicants; and (3) they would provide timely and relevant reminders in
the preferred mode of communication (Pew Research Center, 2019).

While there is limited research on nudging interventions designed to increase racial
diversity, the existing evidence appears to confirm the notion that organizations can more
successfully recruit diverse applicant pools by emphasizing their own commitment to diversity,
equity, and inclusion (Flory et al., 2019; O’Meara et al., 2020; D. G. Smith et al., 2004). As an
example, consider the study by Flory et al. (2019), which found that underrepresented minorities
were twice as likely to be in interested in a job position when the organization made it clear that
it valued diversity. Previous studies and the educational nudging studies focused on college
persistence discussed in Chapter 2 helped to shape the messaging in this nudging intervention.
The concept of “wise interventions” developed by Walton (2014) was also influential in the
design of the text-based nudging, which will be discussed next with specific messaging
examples.

Wise Interventions

Wise interventions refer to interventions intended to create long-term behavioral change
by trying to alter maladaptive attitudes, beliefs, or mindsets (Walton, 2014). This approach is
well suited to addressing issues related to behavioral barriers and stereotype threat by helping
focus the language of the nudge around social belonging, value affirmation, and the purposes for
learning. An example of a message with a focus on social belonging that reminds students to

submit transcripts might be as follows: “Applying to vet school can be a challenge, but you’re
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not alone. Transcripts are due; find out more info on how to submit them here [link to VMCAS
applicant guide].”

Another way to create a sense of belonging and counteract stereotype threat is to include
messaging that affirms values and promotes self-worth (Harackiewicz & Priniski, 2018). The
following messaging example highlights the need for resiliency and support: “Finishing your
application is just the first step on your promising career as a veterinary professional. Don’t
forget to hit submit on your bright future.” Eliciting the applicant’s purpose for learning taps into
feelings of motivation and persistence (Yeager et al., 2014). Leveraging the applicant’s
motivations for going to veterinary school may be an effective way of encouraging them to
complete their application (O’Hara & Sparrow, 2019). An example text is as follows: “Many
veterinary students want to make the world a better place. Can’t wait to see what you’ll do!
Learn more here [link to VMCAS applicant guide].” Including messaging surrounding diversity
and inclusion fits within the concept of wise interventions, as they can also help create a sense of
belonging and a purpose for learning. An example text is as follows: “Vet-Med offers diverse
career paths. Learn more here [link to BlackDVM Network]. Don’t forget to complete your
application.”

A full comparison of the text-based communications is presented in Table 3. As
discussed earlier, treatment group 1 received a text message with the same content and message
as that delivered via email to the control group. For the full communication schedule, including
detailed email descriptions, please see appendix B. The texts in both treatment groups were
shorter and contained the same resources in the form of a direct link as the emails in the control
group. For treatment group 2, the content and message stayed the same as in the first two

treatment conditions. The messages in this second treatment condition were on average longer to
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facilitate messaging focused on creating a sense of belonging while also highlighting diversity

and inclusion in the profession. Applicants assigned to this group received the same links as

those in the other groups but also received links specifically related to diversity initiatives.

Table 3: Communication schedule by treatment condition.
Date | Control Treatment Group 1 Treatment Group 2
6/19 | Email: introduction to {{First Name}}, {{First Name}},
the VMCAS system congratulations on congratulations on starting your
with links out to starting your application! | application. Many veterinary
resources Need assistance? Find students want to make the
our help center here world a better place. We can't
[link] and applicant wait to see what you'll do!
webinars here [link] Need assistance? Check out our
Help Center [link] and
applicant webinars [link]
6/23 | Email: application {{First Name}}, the {{First Name}}, it's normal to

information and
VMCAS resources

application process was
designed to put you at
the center of attention
[link] Need help
covering expenses?
Learn more about our fee
waiver program here
[link]

feel overwhelmed during the
application process. We're here
to support you! Check out the
new 2022 application guide for
your step-by-step plan [link]
AAVMC can also provide
financial support to help you
along the way. Learn more here
[link]

6/26 | Email: application {{First Name} }, we’re {{First Name}}, did you know
resources and deadline glad to see you’ve started | the veterinary profession is
reminder the application process looking to diversify? Learn

[link] Don’t forget the more here [link]
deadline is 9/15/2021 Don't forget the deadline to
apply is 9/15/2021! [link]

6/30 | Email: reminder to Text: {{First Name}}, Text: (1/2): {{First Name}},

complete application and
links out to resources

just a friendly reminder
to complete your
application today! [link]

wondering if your application
stands out? Learn more about
the AAVMC’s support of
holistic admissions here [link]
(2/2): Have more questions?
We’re here to help. Visit the
help center [link]
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713 Email: reminder to apply | Text: {{First Name}}, Text: (1/2) {{First Name}}, we
for the fee waiver did you know that believe nothing should stand
program and links to fee | VMCAS offers a fee between you and your goals.
waiver resources assistance program? (2/2): Check out these

Check out these resources to learn more about

resources to learn more | our fee assistance program and

[link] how we can help you apply
[link]

717 Email: notification of Text: {{First Name}}, Text: (1/1): {{First Name}},
professional transcript you don’t have to enter entering transcripts can be a
entry services (PTE) in your own transcripts! | headache, we get it. Check out

Our PTE specialists are | our transcript entry service to

here to help. Learn more | save some time [link out to

here [link] PTE resource] Don’t let this
step get in the way of your
goals! [link]

7/10 | Email: deadline Text: {{First Name}}, Text: (1/2): {{First Name}},
reminder and links out to | the deadline to apply is finishing your application is
resources approaching. Have just the first step on your

questions? [link] promising career as a
veterinary professional. Don’t
forget to hit submit on your
bright future!

(2/2): Check out this helpful
applicant guide [link]

7/14 | Email: introduction to Text: {{First Name}}, Text: (1/2):{{First Name}},
the VMCAS system we look forward to don’t forget to finish your
with links out to working with you to application today! A DVM can
resources complete your help prepare you to make real

application. Need change in the world. Learn

assistance? [link] more about how this recent
DVM [link] is creating social
change in our community.
(2/2): Need help applying?
[link]

7/17 | Email: reminder to apply | Text: {{First Name}}, Text: (1/2) {{First Name}},
for the fee assistance did you know that applying to vet school is
program and links to fee | VMCAS offers a fee expensive. We can help. (2/2):
waiver resources assistance program? Check out these resources to

Check out these learn more about our fee

resources to learn more assistance program and how we

[link] can help you apply [link]




Table 3 (continued).

74

reminder and links out to
resources

the deadline is
approaching fast! Have
questions?

[link]

7/21 | Email: application Text: {{First Name}}, do | Text: (1/1): {{First Name}},
information and you have everything you | did you know that you don’t
VMCAS resources need to finish your need a perfect 4.0 GPA to get

application? [link] into vet school? Shake off
those myths and finish your
application today! Need help?
[link]

7/24 | Email: application Text: {{First Name}}, Text: (1/2): {{First Name}},
resources and deadline you’ve started your did you know veterinary
reminder application, don’t forget | medicine offers diverse career

to complete it! [link] choices? The first step is
completing your application!
Want to learn more about your
future options? [link]
(2/2) Don’t forget to complete
your application [link]

7/28 | Email: reminder to Text: {{First Name}}, Text: (1/1): {{First Name}},
complete application and | don’t forget to complete | we noticed you haven’t
links out to resources your application. Success | finished your application.

is a few clicks away! Many people are interested in

[link] vetmed due to their compassion
for animals and love of science.
We don’t want to miss out on
what you have to offer. Submit
your application now. Need
help? [link]

7/31 | Email: benefits of Text: {{First Name}}, Text: (1/1): [First Name], we’re
applying through applying through here to support YOU every step
VMCASs and how to VMCA:Ss is easy. Learn of the way. Your application is
select a program more about how to select | not a scorecard, it’s a

a program and complete | representation of your

your application today. uniqueness. Need help

[link] selecting a program? [link]
8/4 Email: deadline Text: {{First Name}}, Text: (1/1): [First Name], the

application cycle closes soon!
The vetmed community needs
more people like you. Don’t
miss out on your opportunity to
follow your passion. Need
help? [link]
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8/11 | Email: application Text: {{First Name}}, Text: (1/1): {{First Name}},
information and just wanted to make sure | filling out your application can
VMCAS resources you have everything you | be a challenge but you’re not

need to complete your alone. Need help? Applicants

application! Check here | just like you are heading here

for help [link] to get assistance and stay on
track [link]

8/14 | Email: application Text: {{First Name}}, Text: (1/1): {{First Name}},
resources and deadline did you know we’ve put | don’t waste valuable time
reminder together the best list of trying to figure out the process

resources to help you get | on your own. Go here for help
your application and complete your application
completed? [link] Hurry | before the 9/15 deadline! [link]
now, the deadline is

9/15!

8/18 | Text: application is Text: {{First Name}}, Text: {{First Name}}, looks
pending, login for your VMCAS like your application is still
resources application is pending pending. Login to connect with

completion. Log in to the resources you need to finish
access helpful resources | or call us [617-612-2884]

and complete your We’re here to get you through
application today or call | this major milestone. [link]

us at 617-612-2884 [link]

8/21 | Email: reminder to Text: {{First Name}}, Text: (1/1): {{First Name}},
complete application and | just another friendly Stuck in the application
links out to resources reminder that your process? We get it. Check out

application isn’t our live chat feature for
complete. Get back on personalized help. We can get
track with our live chat you back on the road to
feature [link] becoming a veterinarian. [link]

8/25 | Email: deadline Text: {{First Name}}, Text: (1/1): {{First Name}},
reminder and links out to | the deadline to finalize the AAVMC is committed to
resources your application is helping all applicants succeed.

approaching fast! Have Go here to learn more [link]
questions? [link] and submit your application
today [link]
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pending, login for
resources

8/28 | Email: deadline Text: {{First Name}}, Text: (1/1): {{First Name}},
reminder and links out to | the deadline to apply is the deadline to apply is
resources approaching. Check out | approaching. Need help with

your status here [link] your application? Check your
and complete your status here [link] and contact us
application now! for support.

9/1 Email: benefits of Text: {{First Name}}, Text: 1/1): {{First Name}}, did
applying through VMCAS is here to you know that you don’t need
VMCAs and how to support you. Learn more | over 1,000 hours’ worth of
select a program about how to select a animal experience to get into

program and finish your | vet school? Click here to finish
application today. [link] | your application, select a
program, and apply now! [link]

9/4 Email: introduction to Text: {{First Name}}, it | Text: (1/1): {{First Name}}, it
the VMCAS system looks like your looks like you haven’t finished
with links out to application isn’t your application yet. We get it,
resources complete yet. Check out | there’s a lot to do. Check out

these helpful resources our applicant guide and make a
[link] list of tasks you can accomplish
[link]

9/11 | Email: deadline Text: {{First Name}}, Text: (1/2): {{First Name}},
reminder and links out to | the VMCAS application | the AAVMC is committed to
resources has been extended to helping individuals succeed.

September 29th! Need Due to recent national

help finishing your disasters, including Hurricane

application? Call Ida, the deadline to apply has

VMCAS at 617-612- been extended to September

2884 or email 29" Need help applying? Call

vmcasinfo@vmcas.org VMCAS at 617-612-2884 or
email vmcasinfo@vmcas.org

9/15 | Text: application is Text: {{First Name}}, Text: {{First Name}}, looks

your VMCAS
application is pending
completion. Log in or
call us to access helpful
resources and complete
your application today
[617-612-2884]

like your application is still
pending. Login to connect with
the resources you need to finish
or call us [617-612-2884] and
we’ll get this done together.
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on completing their
application and links out
to resources to stay
involved

9/25 | Email: application Text: {{First Name}}, Text: (1/2): {{First Name}},
information and the deadline to apply is There's less than a week left to
VMCAS resources less than a week away! apply! We're here to support

Make sure to get your you and make sure you get

application in on time. your application in on time.

Need help? [link] Need help navigating the
process? [link]

9/27 | Email: application Text: {{First Name}}, Text: (1/2): {{First Name}},
resources and deadline the deadline to apply is your life experiences play an
reminder 9/29. We want to make important role in your decision

sure you get your to become a vet and college
application finished! admissions offices are taking
Check out the applicant | note. Check out this podcast to
guide or call us at 617- learn more about holistic
612-2884 for additional | admissions practices [link]
assistance (2/2): The deadline to apply is
[link] 9/29! Check out the applicant
guide [link] or call us at 617-
612-2884 for help.

9/28 | Email: reminder to Text: {{First Name}}, Text: {{First Name}}, the
complete application and | success is just a few deadline to apply is tomorrow!
links out to resources clicks away. Check out It's never too late to follow

our resources here [link | your passion. We're here to
out to resources] or call help. Let's do this. Click here to
us now! [617-612-2884] | finish your application now
[link] [link] or call us at 617-612-
2884.
*N/A | Email: congratulations Text: {{First Name}}, Text:{{[First Name}},

congratulations! You’ve
completed a huge step on
your journey to
becoming a veterinarian
[link]

congratulations! You’ve
completed a huge step on your
journey to becoming a
veterinarian. Stay involved to
see what comes next! [link]

September 28t 2021 — End of Application Cycle
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Veterinary Student Panel Review

In addition to following the Designing a Smart Nudge Framework presented by Karlsen
& Andersen, (2019) and designing messaging with wise interventions in mind (Walton, 2014) a
panel of current veterinary students were recruited to provide an expert review of the crafted
messages. This expert review panel method is commonly used in survey question development
and is helpful for understanding how respondents, or in this case, applicants, may respond
(DeVellis, 2017). Expert review panels have shown to be an effective method of identifying
early problems regarding question comprehension and data analysis (Yan et al., 2012). Closely
related to cognitive interviewing techniques often employed in focus groups, the expert panel
review allows researchers to better understand how potential respondents may interpret and
answer questions (DeVellis, 2017). The experts on this panel responded to the text messages
rather than survey questions, but the method was consistent. It was important for current
veterinary students to give feedback on the intent, design, and wording of these text messages
because as veterinary students, they have participated in the same VMCAS application process
and may be demographically representative of the anticipated applicants.

Seven students were invited to participate in this panel. Of those seven, four students
agreed to participate. All were current students at the NCSU College of Veterinary Medicine and
included one first-year student, two third-year students, and one fourth-year student. All students
were female and were included in the URM designation, as they did not identify as White. The
experts were emailed a copy of the full communication schedule to review and given a three-
week time span to provide their feedback. The feedback provided was qualitative in nature and

given during a non-recorded Zoom session. All students were notified via email that their
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participation was voluntary and would have no connection to any past, present, or future
coursework.

Minor changes were made to the messaging to ensure that applicants would connect with
specific “in group” or insider veterinary knowledge. The experts unanimously confirmed that
they were more likely to ignore emails than texts and that text messaging was their preferred
mode of communication. Text messages that included links were viewed as helpful. The
admissions process was described as overwhelming and incredibly time consuming. Several
students commented on how hard it was to keep track of all the VMCAS components because
they were faced with competing demands, such as admissions essays required by the individual
programs to which they intended to apply. While they may not be representative of the applicant
population, these students were contending with the VMCAS application requirements at the
same time as they were writing five to six essays, each for a separate program. They felt that a
text message would have helped them stay on track in a relatively more positive way.

Students indicated they felt personally connected to the messages designed for treatment
arm 2, and this connection evoked a greater sense of belonging. Receiving encouragement and
support from the veterinary community was viewed as highly influential by these students. They
believed that the veterinary profession was committed to diversity and inclusion based on the
initial impressions given by the messaging. The frequency of texts was viewed as positive and
“just the right amount” for both treatment arms, as the frequency was intended to be consistent
throughout. They also agreed that Saturday was the best day to deliver the text messages, and
most commented that if the text was received on a weekday, it would be easy to ignore or put
off, given all their other responsibilities. They preferred a time of 9-10 am, so that it would be

something they saw early in their day and could plan around. Students expressed the desire to
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have more texts sent closer to the deadline, and receiving two texts a week was viewed as
positive when it was closer to the application deadline. As a result of the feedback received, all
text messages were delivered on Saturdays from 9-10 am.
Intervention Timeline

This intervention was implemented during the 2021 VMCAS admissions cycle. The
admissions cycle officially started on January 12". While applicants were able to start their
application in January, they were not able to apply to specific veterinary schools until May 12%.
Relatively few applicants enter the VMCAS system during this four-month waiting period. The
majority of applicants enter the VMCAS system and begin the process of applying in May, June,
and July. It takes on average one month for applicants to complete and submit all the required
application materials, making June the earliest possible month for them to officially finish the
application process. To target the largest number of applicants, this study began after the opening
of specific veterinary programs to applicants on June 19" and ran through the application
deadline of September 28"
Research Design

It is an important and popular fact that the potential outcomes framework is the
foundation for causal research design (Adams, 1979; Angrist & Pischke, 2009). Commonly
referred to as Rubin’s Causal Model, it provides the framework for causal interpretation. Put
simply, it is used to determine if x causes y (Holland, 1986; Rubin D. B, 1974). In this case, we
examined if a text-based nudging intervention caused participants to complete their applications.
When the required assumptions are met, the potential outcomes framework offers a reliable and
unbiased estimate. Those assumptions include the stable unit treatment value assumption or

(SUTVA), in which the treatment assignment of one applicant does not affect the potential
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outcome for another applicant. The treatment itself must also remain stable, meaning applicants
do not receive differing amounts of the treatment.

Randomized controlled trials are colloquially referred to as “the gold standard” of
research because they meet the assumptions of the potential outcomes framework through
randomization (O’Cathain, 2018). The randomization of participants into a treatment condition
reduces selection, allocation, and confounding biases, allowing groups to be comparable across
both observable and unobservable factors. Given the difficulty of practically observing the
counterfactual, regression analysis yields a precise and unbiased estimate as a result of its
flexibility with regard to including the needed covariates and possible interaction terms
(Murnane & Willett, 2011). When adequately powered, RCTs also reduce type 1 (incorrectly
rejecting the null hypothesis) and type 2 (incorrectly accepting the null hypothesis) errors.

This RCT is a simple design consisting of a control group and two treatment groups. The
first treatment group, basic text nudging, investigates the impact of text-based nudges designed
to mimic the email content and compares it to that of the emails received by the control group.
The second treatment group, inclusion text nudging, investigates the impact of text-based
nudging designed with an additional focus on inclusion-specific messaging. The control group
receives business as usual in the form of email communication.

Participants

Participants in this study (n=12,858) were individuals interested in applying to accredited
colleges of veterinary medicine in the United States. All participants present in the VMCAS
system on June 19, 2021, were included. As expected, the majority of participants identified as
White (52.9%) and female (79.3%) and had a mean age of 24 years (SD=3.71). Among the

participants who reported their GPA, the average was 3.40 (SD=.40). Few first-generation
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students were present in the sample, representing just 18.3% of all applicants. Even fewer were
those eligible for a fee-waiver, accounting for only 3.8%. In this admissions cycle, 35.8% of the
applicants were re-applicants, meaning that it was the second time they had applied to a
veterinary college. Due to the highly competitive admissions environment, it is not uncommon
for applicants to go through several admissions cycles before gaining acceptance to a program.

The majority of the participants were in their senior year of college (36%) or were
working full-time (30%). Only 13% of the participants were applying in their junior year of
college, and sophomore students accounted for just 1.6% of the sample. A closer examination of
applicant demographics by race revealed that URM applicants accounted for 25.9% of all
applicants. After White (53%), multiracial (13.5%) was the most common selection, followed by
Asian (5.3%), Black (3.9%), and Latinx/Hispanic (2.9%). Few applicants identified as American
Indian (0.3%) or Pacific Islander (0.1%). In this cycle, 2,710 applicants declined to report their
race, accounting for 21% of the total sample. The results are presented in Table 4 below:

Table 4: Applicant demographic data for the total sample.

% f M SD n
Race 12,858
White 53.0 6,812
Asian 5.3 676
American Indian 0.3 42
African American 3.9 498
Pacific Islander 0.1 7
Latinx /Hispanic 2.9 377
Multi-racial 135 1,736
Did not report 21.1 2,710
URM 25.9 3,336
Non-URM 74.1 9,522
Gender 12,858
Female 79.3 10,198

Male 133 1,712



Table 4 (continued).

Declined to report
First-generation student
Fee-waiver eligible
Re-applicants

Age
GPA

Current student status
Senior student
Employed full-time
Junior student
Graduate student
Other student

Other

Sophomore student

7.4
18.4
3.9
35.9

36.1
30.1
12.9
9.0
5.7
4.7
1.6

948
2,359
496
4,610

3,285
2,736
1,174
822
522
426
141

23.9
3.40
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12,858

3.7 10,338
040 6,991
9,106

Notes: Not all participants provided information on age, GPA, and current student status. All other
reported demographics represent the full sample. URM applicant represents the collapsed variable
including all non-White race/ethnicity categories and those who identified as Multi-racial.

Sampling Strategy

Participants were randomly assigned to the treatment conditions to ensure similarities

with regard to both the observed and unobserved characteristics across both treatment groups and

the control group. This assures that all treatment conditions are equal in expectation (Murnane &

Willett, 2011). Given the interest in subgroup analysis, participants were first stratified by race

and then randomly assigned at the individual level to one of the three following conditions: text-

based nudging, text-based inclusion nudging, or control. All participants with a current VMCAS

account on June 19, 2021, were included in the study. This timeframe of selection was chosen to

ensure the largest sample size possible. The earliest possible date to apply was in early June, and

it was unlikely that applicants applying at the earliest possible time point would experience any
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effects of the intervention. Stratification and random assignment were both performed with Stata,
version 17.

The participants were then assigned to groups within the enrollment management
platform and assigned to receive the treatment corresponding with their random assignment. To
make sure that the random assignment was carried out appropriately and to provide evidence that
the assignment of participants was exogenous, the mean characteristics, namely, age, gender,
race, fee waiver eligibility, GPA, first-generation student status, current student status, and re-
applicant status, were compared across the three treatment groups. One-way ANOVA with
Bonferroni correction was performed to compare baseline characteristics across the three groups.
No statistically significant differences were found in any baseline characteristics, suggesting that
the participants were similar across all three treatment conditions (see Table 5).

Table 5: Applicant characteristics across treatment conditions.

Control Treatment 1 Treatment 2 p-value
Gender 1.28 1.26 1.28 185
Age (years) 23.9 23.8 23.9 .605
GPA 3.41 3.40 3.40 .589
Race
White .65 .64 .65 731
African American .06 .06 .05 .939
Asian .07 .07 .07 963
American Indian .01 .01 .01 507
Pacific Islander .003 .002 .002 .896
Latinx/Hispanic K] A2 13 .844
Multiracial 17 .16 17 526
Did not report .20 .20 21 932
First-generation student .18 .18 A7 .388
Fee-waiver eligible .04 .03 .03 0.388
Current student status 3.6 3.5 3.6 0.203

Notes: Multiracial applicants were those who selected more than one race. Treatment 1 refers to the group that
received the text-based nudging designed to mimic the emails sent to the control group. Treatment 2 refers to the
group that received the text-based nudging designed to build a sense of belonging and highlight inclusion.
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Power Analysis

Informed by the recent study conducted by Kramer (2020) that incorporated empirically
estimated effect sizes of similar text-based nudging interventions, an a priori power analysis was
conducted to determine the sample size needed to determine an effect size and maximize the
internal validity. All calculations were determined using a free online power and sample size
calculator program that provided validation documentation and was confirmed by a clinical
statistician (Hylown Consulting, 2021). Assuming a power of .8 and an alpha of .05, a total
sample size of 4,689 (1,563 per each treatment condition) was needed to detect an MDES of five
percent or a five-percentage point increase in completed applications. The total sample size of
12,858, with over 4,000 participants assigned to each condition, was more than sufficient to
detect an effect size of five percent. Given the sample size for the subgroups reported in Table 4,
the subgroup analysis was underpowered. In order to increase the power of the subgroup
analysis, all non-White participants were collapsed into one URM category, which was
compared to the White applicants. This collapsed subgroup is powered at .88 with an alpha of .5
to detect an MDES of five percent or a five-percentage point increase in completed applications.
Procedures

To isolate the impact of the treatment groups, the control group received the regularly
scheduled communication campaign from the previous 2021 cycle. No changes were made for
this application cycle to ensure that those assigned to the control group would receive the same
messages as did the previous year’s cohort. Applicants in the first treatment group received the
same information in the form of a text message. The second treatment group received the same

information in the form of a text message but in a way that was adapted to include diversity and
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inclusion messaging and to create a sense of belonging to the profession. The frequency of
communication remained stable across all three conditions.

Upon initiating their VMCAS account, applicants were given the option to provide their
informed consent to allow their data to be used for research purposes and their contact
information to be used to receive texts. Participants who selected not to have their information
used for research purposes were eliminated from the sample. Applicants could unsubscribe from
the text-based intervention at any point. Those who chose to unsubscribe were reverted to the
control group and received the regularly scheduled email communication. The treatment
conditions will be discussed in greater detail in the next sections.

Control Group — Business as Usual

Applicants randomly assigned to the control group experienced business as usual. This
included the VMCAS-designed messaging that was the same in mode, frequency, and content as
that delivered in the previous year’s cycle. All communications were delivered by email. The
frequency of communication varied by month, with increases in communications as the
application deadline of September 28", 2021, approached. These messages included the
announcements of important available features, such as when applicants could begin selecting
the veterinary schools they would like to apply to and educational information about submitting
the various required materials. Additionally, a series of “nurture” emails were sent that were
designed to be attention grabbing and remind applicants of the upcoming deadlines. VMCAS
also sent out two communications regarding virtual admissions fair webinars. The first
communication invited applicants to attend the informational admissions webinar, and the
second provided a recording of the webinar to all applicants. For the full communication

schedule, including email messaging, see appendix B.
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Treatment Group 1 — Text-Based Nudging

Applicants randomly assigned to the text-based nudging group received the same mode
and frequency of communications as the control group. For every email-based nudge received by
the control group, applicants in the first treatment group received a complimentary text-based
nudge. All text-based nudges were designed to be analogous with the email messages. These
communications started on June 19th. All text-based nudges were also designed to be compatible
with the literature on simplifying information, reducing informational asymmetries, and
prioritizing salient information in prompts or reminders. Informed by relevant studies on the
optimal timing of text-based nudges, these additional texts were delivered on Saturdays rather
than on weekdays (Cortes et al., 2018; Doss et al., 2019; Purohit & Holzer, 2019). This treatment
group was designed to answer the research question of whether text-based nudging increases
application completion rates. Beginning June 19th, applicants started receiving text messages,
which were sent approximately twice per week until September 28th, for a total of 28 total
communications.
Treatment Group 2 — Text-Based Inclusion Nudging

Applicants randomly assigned to the text-based inclusion nudging group received the
same mode and frequency of communications as the control group. This treatment group also
received the same amount of text-based communication as applicants assigned to the text-based
treatment group described above. In addition, the content of the text-based nudges were designed
to increase the application completion rate among URM applicants by increasing their sense of
belonging and communicating the veterinary profession’s commitment to diversity, equity, and
inclusion. Participants received text messages on the same days and at the same frequency as

described above. This treatment group was designed to answer the research question of whether
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text-based nudging designed to create a sense of belonging with diversity and inclusion
messaging increased application completion rates. In other words, does the framing of the
message matter to applicants?
Outcome Variables

The primary outcome of interest was whether participants completed an application,
which included selecting a veterinary program(s) and completing the submission process. All
other participants were considered to have incomplete applications. The number of applications
completed by participants was also be considered. Despite being underpowered, outcomes by
racial subgroups were still of interest and are reported descriptively. These outcomes include the
rate of application completion by URM applicants, as defined earlier. Equally underpowered,
subgroups such as participants eligible for fee waivers and first-generation students were also
investigated. In addition to application completion rates, the proportion of participants who
unsubscribed from text messaging during the intervention is described and examined in the next
Chapter.
Data Collection
Figure 4: Data collection timeline.

June 19th, 2021
Data pull from VMCAS for statification

September 28th, 2021

Data pull from VMCAS to determine the
results of the RCT

and random assignment to treatment
groups

Data were collected with approval from the North Carolina State University Institutional
Review Board. Data collection occurred in two stages, as presented in Figure 4 above. The first
stage involved collecting the data from VMCAS that were required for the randomization and
assignment of participants to the treatment groups. These participants included all applicants in

the VMCAS system on June 19, 2021. The second stage of data collection occurred on
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September 30, 2021, which was after the application deadline. Data were downloaded from the
VMCAS enrollment management software and included all participants with data for the
variables of interest.

Data Analysis

Probit regression models were run to estimate the effect of the intervention. This model
specifies the intent-to-treat (ITT) effect of the combined text-based nudging conditions and takes
the following form:

Y; = By + B1 TextBasedNudge + [,X; + ¢;
where Y; represents the primary outcome of interest, or the application completion status for
applicant i. Coefficient S, represents the difference in outcomes associated with assignment to
either treatment condition. TextBasedNudge represents the causal estimates of the pooled
treatment conditions relative to the control group. Applicant-level covariates were included for
power and are represented by the vector X; and include variables for race, sex, age, first-
generation student status, current student status, fee-waiver receipt, and re-applicant status. Total
GPA could not be included because not every participant submitted a transcript.

Accounting for residuals or the error unexplained by the regression, the error term is
presented last. Results are reported with 95% confidence intervals and robust standard errors to
account for heteroskedasticity. Robust standard errors allow for minimal assumptions and
increase the accuracy of the model specification (Angrist & Pischke, 2009). Coefficient
interpretations in the form of predicted probabilities are presented. This is easily understood, as
an increase in X increases the likelihood of Y=1, holding all other variables constant. To help

elucidate the magnitude, the average marginal effects are reported.
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In addition to analyzing the pooled effect of the text-based nudging conditions, each
treatment condition was analyzed separately to estimate the ITT effects, following the same

approach discussed above. This takes the following form:

Y; = Bo + B1 BasicTextNudge; + [,InclusionTextNudge; + X; + ¢;

In this model, BasicTextNudge represents the first treatment condition, and
InclusionTextNudge represents the second treatment condition. Coefficients 8, and 3, provide
estimates of the distinct treatment conditions relative to the control group. As in the pooled
treatment model, 95% confidence intervals are reported, and robust standard errors are used to
account for heteroscedasticity. The vector of covariates is also included to increase power as in
the pooled treatment model. Next, the treatment conditions were examined for heterogeneity
effects to determine if there was a larger impact on URM participants as a collapsed group. Due
to issues of power, uncollapsed subgroup results were analyzed and also reported descriptively.

In addition to the estimates above, participant interaction with the text-based nudges that
included links was also examined. These results are presented to give deeper insight into
participant engagement. Participant engagement with the provided links was tracked using
bit.ly.com, a free link management platform designed to edit long URL links into smaller more
customized links that can be tracked. This management platform provided basic frequencies in
regard to how many times a link was clicked and on what date and time it was accessed. There
was no way to match this engagement to specific participants and is only presented descriptively.

Last, an instrumental variables approach was taken to further examine compliance. Of

the total sample, (n=12,858) 16.4% of the applicants unsubscribed from receiving text messages
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during the intervention. This rate of “unsubscription” complicates the probit model estimates,
which specify only the ITT effect of the intervention. The 2SLS framework was used to estimate
the Local Average Treatment Effect (LATE), which accounts for control group crossovers
(Angrist & Pischke, 2009). Participant crossover was experienced when individuals unsubscribed
from one of the text-based treatment groups and were reverted back to the control group. Using
random assignment to a treatment condition with crossovers removed as the treatment variable
and original treatment condition assignment as the instrument, results presented are an unbiased
estimate of the effect text-based nudging had on application completion.

Using the 2SLS framework presents a well suited solution to the problem of endogeneity
and produces estimates unbiased by participant noncompliance. Easily described as a “chain
reaction,” by Angrist and Pischke (2009) this method connects random treatment assignment to
application completion in the first-stage. In the second stage or estimate of interest, connects
participant compliance to application completion (p, 107). This is the Local Average Treatment
Effect (LATE) or the causal effect of the intervention on application completion. Three different
models were run to account for pooled treatment conditions as well as distinct treatment arms in
relation to the control group. All data analysis were conducting using Stata, version 17 with the

exception of descriptive analysis on participant engagement in the text-based nudging conditions.
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CHAPTER 4: Results

This chapter begins by presenting descriptive data on application completion. Next, |
move on to describing the results of my primary analysis, in which | estimate the effects of text-
based nudging on application completion. | examine the effects for the pooled treatment
conditions and each distinct treatment condition separately. | use probit models that control for a
defined set of covariates to increase power. | then examine the effect of the intervention on the
number of applications completed per applicant using negative binomial models. I also present
the findings of the subgroup analysis. Last, with participant compliance in mind, I use an
instrumental variables approach to estimate the local average treatment effect (LATE) to produce
estimates unbiased my noncompliance due to treatment group crossovers.
Application Completion Rates

Table 6 below shows that the application completion rate for the total sample was 56.1%
with 7,215 individuals completing at least one application. Among those who applied, the
average number of submitted applications was 3, with a standard deviation of 4.1. Individuals
who applied to more than three colleges represented 36.5% of the sample. Those who applied to
fewer than three colleges accounted for the majority of the sample, representing 63.4% total.

Table 6: Application completion rates, total sample.

N % M SD
Submitted 7,215 56.1
Incomplete 5643 438
Number of applications submitted per applicant 3.1 4.1
Completed four or more 4,697  36.5
Complete fewer than four 8,161 634

Table 7 below describes application completion across all three treatment conditions.

With regard to race/ethnicity, White individuals the highest completion rate (78.8%) followed by
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Pacific Islanders (71.4%) and those who identified as multi-racial (66.9%). The lowest overall
completion rate was for those who did not report their race or ethnicity (2.5%). It may be that
these participants had no intention of applying during this cycle or they may benefit from
additional support in the future. African Americans experienced the second lowest completion
rate (59.0%) overall followed by Latinx/Hispanic individuals (61%).

Females (60.6%) had a slightly higher completion rate than males (58.0%). First-
generation students had similar completion rates regardless of treatment condition, with an
overall application completion rate of 65.5%. For re-applicants, the results are similar across
treatment conditions, with a slightly lower overall completion rate of 48.6%. Although multiple
applications are common, it is interesting that slightly less than half applied during this cycle.
This rate may suggest that the other 51.4% of re-applicants could benefit from future support.
Given that they already completed an application during the previous admissions cycle, it is
logical to assume that these individuals are particularly well situated to apply again.

The results were fairly consistent across each treatment condition. The completion rate
for those in the control group was 56.7%. Those in the basic nudge group had a completion rate
of 56%. The inclusion nudge group’s completion rate was 55.6%. In the control group, the
highest completion rates were for those who identified as American Indian (90.9%) and
Latinx/Hispanic (64.9%). In the basic nudging group, those who identified as Asian (74.4%) had
the highest completion rate. The completion rates in the inclusion nudging group were the
highest for those who identified as White (78.8%), multiracial (67.7%), and African American

(62.5%).



Table 7: Applicants who completed at least one application, by condition.

Control Basic Inclusion Total Control Basic Inclusion Total
nudge nudge nudge nudge
% n
Total applications
Completed 56.7 56.0 55.6 56.1 2,426 2,409 2,380 7,215
Non-complete 43.2 43.9 44.3 43.8 1,852 1,892 1,899 5,643
Race
White 73.4 72.5 78.8 72.6 1,663 1,660 1,624 4,947
Asian 72.9 74.4 65.2 71.0 170 169 141 480
American Indian 90.9 43.7 66.6 64.2 10 7 10 27
African American 52.1 62.5 62.5 59.0 87 107 100 294
Pacific Islander 100.0 33.3 100.0 71.4 3 1 1 5
Latinx/Hispanic 64.9 55.3 63.6 61.0 74 73 83 230
Multi-racial 67.4 65.6 67.7 66.9 397 368 397 1,162
Decline to report 2.4 2.6 2.6 2.5 22 24 24 70
URM 66.3 65.3 66.0 65.8 741 725 732 2,198
Gender
Female 61.3 60.4 60.2 60.6 2,072 2,079 2,036 6,187
Male 60.1 55.3 58.7 58.0 343 317 334 994
Other
Decline to report 3.3 4.5 3.0 3.5 11 13 10 34
Fee waiver eligible 96.0 96.1 96.8 96.3 172 151 155 478
First-generation 65.6 66.2 648 655 527 529 491 1547
student
Re-applicant 49.3 48.3 48.2 48.6 753 760 730 2,243

Notes: URM applicant represents the collapsed variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging

group designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group designed to build a sense of

belonging and highlight inclusion.

94
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Of note are the individuals who are eligible for a fee waiver. They had the highest
completion rates, with 96.3% completion across all treatment conditions. Table 8 below provides
information on the fee-waiver program. As shown, a total of 694 participants applied for either
an income or service-based fee waiver, representing 3.8% of the total sample. Income-based fee
waivers were the most commonly requested, representing 98.8% of all waiver applications. The
annual income cut-off for an individual was 38,640. Only 1.1% of interested applicants applied
for the service waiver. The high completion rate likely reflects applicant intent rather than the
effects of the intervention, which will be discussed later in the chapter.

Table 8: Fee waiver applications by type and status.

N %

Income 669 96.4
Redeemed 352 52.6
Expired 144 215
Declined 172 25.7
Requested 1 0.1
Service 25 3.6
Redeemed 20 80.0
Expired 3 12.0
Declined 2 8.0

The Effects of Text-Based Nudging on Completion of at Least One Application

As shown in Table 9 below, I estimate the effect of text-based nudging on application
completion. Model 1 presents results from the pooled treatment, model 2 presents effects of the
first treatment group, and model 3 presents effects of the second treatment group. The first
treatment group received text-based nudges designed to mimic the information emailed by
VMCAS. The second treatment group received the emailed information but was designed to
support a sense of belonging and highlight the professions commitment to diversity and
inclusion. Controls included for power are gender, race/ethnicity, age, first-generation student

status, fee waiver eligibility, and re-applicant status. Average marginal effects or predicted



97

probabilities are provided for the ease of interpretation. Robust standard errors are presented in
parentheses.

Table 9: Intent to treat effect of text-based nudging on completion of at least one application.

Any text Basic Inclusion
nudge nudge nudge Average marginal effect
(@) (2 (3) P(O) P(1) Diff.
Combined text
nudge -0.033 0.70 0.69 0.01
(0.028)
Basic text nudge -0.022 0.70 0.69 0.01
(0.032)
Inclusion text
nudge -0.043 0.70 0.69 0.01
(0.032)
URM applicant -0.172%** -0.197***  -0.162***
(0.028) (0.034) (0.034)
Fee-waiver eligible 1.420*** 1.349%**  1.461***
(0.110) (0.129) (0.136)
Female -0.056 -0.050 -0.085*
(0.038) (0.046) (0.046)
First-generation
student -0.091*** -0.091**  -0.119***
(0.032) (0.039) (0.039)
Re-applicant -0.130*** -0.132***  -0.145***
(0.028) (0.034) (0.034)
Age -0.028*** -0.025***  -0.029***
(0.003) (0.004) (0.004)
Constant 1.349%** 1.283*** 1.417*%**
(0.098) (0.121) (0.119)
Control n 3,435 3,435 3,435
Basic nudge n 3,454 3,454
Inclusion nudge n 3,449 3,449
Total n 10,338 6,889 6,884

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed

variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging group
designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group
designed to build a sense of belonging and highlight inclusion. Robust standard errors are shown in parentheses.

*** n<0.01, ** p<0.05, * p<0.1
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Pooled Treatment Effects

Model 1 in Table 9 above presents the intent to treat (ITT) probit estimate which
regresses the outcome variable (application completion) on the basic text nudge condition and
inclusion nudge condition combined, representing the combined text nudge group. The analysis
of the pooled treatment effects show that text-based nudging did not increase the likelihood that
applicants would complete an application relative to the control group. The average marginal
effect of being assigned to either text-based nudging condition is .01 which confirms that the
intervention did not increase the probability of applying. The reported coefficients are small and
consistently negative with the exception of the coefficient for those who were eligible for a fee
waiver.
Distinct Treatment Group Effects

Identical to the pooled treatment approach used to examine the effects of text-based
nudging on application completion, probit models were estimated for each distinct treatment
group separately. As shown in table 9, neither treatment condition appears to have had an effect
on application completion when compared to the business-as-usual emails received by the
control group. In line with the pooled treatment findings, the reported coefficients are again
small and consistently negative with the exception of the coefficient for those eligible for a fee
waiver. The text-based nudging condition designed to create a sense of belonging to the
profession and highlight the profession’s commitment to diversity and inclusion did not
outperform the text-based nudging condition designed to mimic the email content. The average
marginal effects for models 1 and 2 were .01, confirming that neither basic text nudging nor

inclusion nudging increased the likelihood of applying.
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To examine the effects of text-based nudging on the number of applications submitted

per applicant, negative binominal count models were utilized. Using the same covariates

included in the probit models, this framework provides the best estimate given that the outcome

of interest is the total number of applications completed per applicant. Table 10 below shows the

estimates with robust standard errors. Model 1 presents the results of the pooled text nudge

groups. Model 2 presents the results of the basic text nudge group. Lastly, model 3 presents the

results of the inclusion text nudge group. All models are relative to the control group.

Table 10: Intent to treat effect of text-based nudging on the completion of multiple applications.

Any text Basic Inclusion Average marginal
nudge nudge nudge effect
@) (2) (3) P(0) P(1) Diff.
Combined text nudge -0.021 390 381 0.08
(0.027)
Basic text nudge -0.012 389 385 0.04
(0.031)
Inclusion text nudge -0.029 389 378 011
(0.031)
URM applicant 0.020 0.002 0.025
(0.027) (0.034) (0.034)
Fee-waiver eligible 0.349*** 0.266*** 0.365***
(0.059) (0.072) (0.072)
Female -0.001 -0.027 -0.027
(0.037) (0.045) (0.045)
First-generation
student -0.158*** -0.178*** -0.157***
(0.031) (0.038) (0.039)
Re-applicant -0.031 -0.028 -0.048
(0.028) (0.034) (0.034)
Age -0.026*** -0.025*** -0.026***
(0.004) (0.005) (0.004)
Constant 2.014*** 2.039*** 2.036***
(0.104) (0.129) (0.125)



100

Table 10 (continued).

Control n 3,435 3,435 3,435
Basic nudge n 3,454 3,454

Inclusion nudge n 3,449 3,449
Total n 10,338 6,889 6,884

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed
variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging group
designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group
designed to build a sense of belonging and highlight inclusion. Robust standard errors are shown in parentheses.

*x% n<0,01, ** p<0.05, * p<0.1
Pooled Treatment Group Effects

The analysis of the pooled treatment effect in model 1 shown in Table 10 indicates that
text-based nudging did not increase the number of applications completed by applicants relative
to the control group. The reported coefficients are negative for female applicants, first-generation
students, and re-applicants. The coefficients are again the largest for applicants eligible for a fee
waiver. The average marginal effect was .08 confirming that those assigned to a text-based
nudging group were not likely to complete more applications than those in the control group.
Distinct Treatment Group Effects

Similarly, the number of completed applications was not impacted by being assigned to
either text-based nudging condition relative to the control group. The results of models 2 and 3,
shown in table 8 indicate that neither text-based nudging approach increased the number of
applications completed per applicant. Again, the text-based nudging condition designed to create
a sense of belonging to the profession and highlight the profession’s commitment to diversity
and inclusion did not outperform the text-based nudging condition designed to mimic the email
content. The reported coefficients for the distinct treatment groups are negative for female
applicants, first-generation students, and re-applicants. The average marginal effects for the basic

text nudge group and the inclusion text nudge group are .04 and .11, respectively.
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Subgroup Analysis
Fee Waiver-Eligible Applicants

The first subgroup explored are those who were eligible for a fee-waiver. Applicants
eligible for a fee waiver are defined as applicants who applied for and were approved to receive a
waiver, regardless of whether the waivers were used. Applicants who were eligible for a fee
waiver first had to apply through VMCAS. During the intervention, two text-messages were sent
to those assigned to either treatment group. The first to notify applicants of program availability
and the second provided a reminder to apply. Individuals eligible for a fee waiver had to provide
VMCAS with additional documentation, including current tax information to prove that they met
the income eligibility requirements. Applicants had 14 days to use their fee waiver once it was
approved. Waivers expired after that 14-day period, which may have provided extra motivation.
As shown in the descriptive data presented in Table 8, the use of fee waivers was high, with only
21.5% of income-based fee-waivers expired. For the service-based waivers, only 12% expired.

The Effects of Text-Based Nudging on Completion of at Least One Application

The results in the primary analysis might suggest that the applicants who applied for a
fee-waiver were especially motivated. The subgroup analysis in Table 11 below accounts for
their greater propensity to apply. Table 11 shows no statistically significant findings for the
pooled treatment conditions or either treatment arm separately. As in the primary analysis, the
inclusion nudge condition did not outperform the basic nudge condition. The coefficients
reported for fee-waiver eligible applicants were positive for all but first-generation students. Not
only are the treatment condition coefficients positive, but the evidence of few expired fee

waivers may support that these results are likely to do with increased intent to apply rather than
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the intervention. The average marginal effects for the basic text nudge group and the inclusion
text nudge group are .00 and .01, respectively.

Table 11: Intent to treat effect of text-based nudging on completion of at least one application,
fee waiver eligible subgroup.

Any text Basic Inclusion Average marginal effect
nudge nudge nudge
(1) 2 (3) P(0) P(1) Diff.
Combined text nudge 0.046 096 096 0.00
(0.232)
Basic text nudge 0.001 0.96 0.96 0.00
(0.267)
Inclusion text nudge 0.210 096 097 0.01
(0.264)
URM applicant 0.086 0.440* -0.441
(0.229) (0.255) (0.295)
Female 0.202 0.416 0.210
(0.311) (0.351) (0.371)
First-generation student -0.453* -0.612** -0.328
(0.233) (0.286) (0.288)
Re-applicant 0.538* 0.692* 0.192
(0.303) (0.419) (0.340)
Age -0.026 -0.038 0.033
(0.024) (0.025) (0.042)
Constant 2.337*** 2.367*** 1.141
(0.770) (0.869) (1.097)
Control n 179 179 179
Basic nudge n 157 157
Inclusion nudge n 159 159
Total n 495 336 338

Notes: Text nudge represents the pooled treatment conditions. URM applicant represents the collapsed variable
including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging group designed to
mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group designed to
build a sense of belonging and highlight inclusion. Robust standard errors are shown in parentheses.

*** n<0.01, ** p<0.05, * p<0.1
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The Effects of Text-Based Nudging on Completion of Multiple Applications

As in the primary analysis, negative binominal count models were utilized to determine
the effect of the intervention on the number of completed applications per fee-waiver eligible
applicant. With regard to this subgroup, statistically significant results were found for Model 1
which represents the pooled treatment conditions. Table 12 below shows that text-based nudging
did increase the number of applications completed by fee-waiver eligible applicants relative to
the control group. The average marginal effect size was 0.95. No statistically significant results
were found for Model 2, which was the basic text nudging treatment condition. Statistically
significant results were found for Model 3, the inclusion nudge treatment group. The inclusion
nudge treatment group’s average marginal effect was 1.36. This indicates that individuals in this
group completed on average one additional application when compared to counterparts assigned
to the control group or the basic nudge group.

Table 12: Intent to treat effect of text-based nudging on the completion of multiple applications,
fee-waiver subgroup.

Any text Basic nudge Inclusion nudge Average marginal
nudge effect
1) (2) (3) P(0) P(1) Diff.
Combined text nudge 0.191*** 452 547 0.95
(0.0712)
Basic text nudge 0.089 458 5.01 043
(0.085)
Inclusion text nudge 0.266*** 449 585 1.36
(0.081)
URM applicant 0.075 0.159* (0.005)
(0.069) (0.085) 0.084
Female -0.016 0.021 -0.029
(0.109) (0.130) (0.141)
First-generation student -0.116 -0.234 -0.087

(0.071) (0.089) (0.084)
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Table 12 (continued).

Re-applicant 0.038 0.042 0.059
(0.073) (0.091) (0.089)
Age -0.008 -0.016 -0.002
(0.010) (0.011) (0.012)
Constant 1.738*** 1.898*** 1.601***
(0.291) (0.331) (0.342)
Control n 179 179 179
Basic nudge n 157 157
Inclusion nudge n 159 159
Total n 495 336 338

Notes: Any text nudge represents the pooled treatment groups. URM applicant represents the collapsed variable
including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging group designed
to mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group designed to
build a sense of belonging and highlight inclusion. Robust standard errors are shown in parentheses.

*** n<0.01, ** p<0.05, * p<0.1

Contrary to the full sample analysis, the text-based nudging condition designed to create
a sense of belonging within the profession and highlight a commitment to diversity and inclusion
did outperform the text-based nudging condition designed to mimic the email content in this
instance. These results should be interpreted with caution as the total sample size for the fee-
waiver eligible subgroup is only 495. While statistically significant, these results are
underpowered. It may be that the inclusion nudging messaging motivated fee-waiver eligible
applicants to apply to an additional school in part due to the intervention but also because of the
fee waiver itself removed some of the cost barriers to applying to multiple schools.
Underrepresented Applicants

The Effects of Text-Based Nudging on Completion of at Least One Application

As is commonly observed in studies of this nature, the null effects present in the main
model could potentially be masking significant findings in important subgroups. Therefore, |

next investigated a key subgroup of interest, namely, URM applicants. Table 12 below shows
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that there were no statistically significant effects found when limiting the sample to URM

participants. The application completion coefficients remain consistently small across all three

models with no average marginal effect. Neither the pooled treatment conditions nor the distinct

treatment groups had any effect on application completion among URM individuals. As in the

primary analysis, the inclusion nudge condition did not outperform the basic nudge condition.

The coefficients across all three models are small and negative with the exception of those

eligible for a fee waiver.

Table 13: Intent to treat effect of text-based nudging on completion of at least one application,

URM subgroup.

Any text Basic Inclusion Average marginal
nudge nudge nudge effect
VARIABLES (1) (2) (3) P(0O) P(1) Diff.
Combined text nudge -0.004 0.66 0.66 0.00
(0.048)
Basic text nudge -0.014 0.66 0.66 0.00
(0.055)
Inclusion text nudge 0.007 0.66 0.66 0.00
(0.055)
Fee-waiver eligible 1.486***  1.618*** 1.320***
(0.160) (0.213) (0.173)
Female -0.095 -0.044 -0.114
(0.064) (0.078) (0.078)
First-generation
student -0.043 -0.044 -0.105*
(0.051) (0.063) (0.063)
Re-applicant -0.0794 -0.0925 -0.118*
(0.051) (0.063) (0.062)
Age -0.017%** -0.010 -0.020**
(0.006) (0.008) (0.008)
Constant 0.896***  0.677*** 1.021%**
(0.175) (0.215) (0.213)
Control n 1,112 1,112 1,112
Basic nudge n 1,105 1,105
Inclusion nudge n 1,106 1,106
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Table 13 (continued).

Total n 3,323 2,217 2,218

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed
variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging
group designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based
nudging group designed to build a sense of belonging and highlight inclusion. Robust standard errors are
shown in parenthesis.

*** p<0.01, ** p<0.05, * p<0.1

The Effects of Text-Based Nudging on the Completion of Multiple Applications

As in the primary analysis, negative binominal count models were utilized to determine
the effect of the intervention on the number of completed applications per applicant. Model 1
show in Table 14 below indicates that text-based nudging did not increase the number of
applications completed by URM applicants relative to the control group. The average marginal
effect was .05. Models 2 and 3 show that neither the basic text nudging nor the inclusion text
nudging approach increased the number of applications completed. As found in the primary
analysis, the text-based nudging condition designed to create a sense of belonging to the
profession and highlight the profession’s commitment to diversity and inclusion did not
outperform the text-based nudging condition designed to mimic the email content. The reported
coefficients for the distinct treatment groups are negative for first-generation students across all
treatment conditions. The average marginal effects for the basic text nudge group and the
inclusion text nudge group are .07 and -.09, respectively.

Table 14: Intent to treat effects of text-based nudging on the completion of multiple
applications, URM subgroup.

Any text Basic Inclusion
nudge nudge nudge Average marginal effect
1) (2) (3) P(0) P(1) Diff.
Combined text nudge 012 3.87 3.92 .05
(.052)
Basic text nudge .001 3.95 3.88 .07

(.060)



Table 14 (continued).
Inclusion text nudge
Fee-waiver eligible
Female
First-generation student
Re-applicant
Age
Constant
Control n
Basic nudge n

Inclusion nudge n
Total n

383%**
(.096)
-.033
(.068)
_.157***
(.056)
-.022
(.056)
- 024%**
(.008)
1.977%x+
(.221)

1,112
1,105
1,106
3,223

340%%*
(.116)
-.006
(.083)
-.148%*
(.068)
-.050
(.069)
-.021%*
(.010)
1.905%**
(.258)

1,112
1,105

2,217

024
(.060)
350%**
(117)
066
(.083)
_.171***
(.068)
-.028
(.068)
-.019*
(.009)
1.893%%*
(.254)

1,112

1,106
2,218

3.86 3.95
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-.09

Notes: Any text nudge represents the pooled treatment. URM applicant represents the collapsed variable
including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging group designed to
mimic the emails sent to the control group. Inclusion nudge refers to the text-based nudging group designed to

build a sense of belonging and highlight inclusion. Robust standard errors are shown in parentheses.

*** n<0.01, ** p<0.05, * p<0.1

White Applicants

The Effects of Text-Based Nudging on Completion of at Least One Application

In addition to investigating the impact of the intervention on underrepresented

individuals, | also examined the effect on non-URM individuals. These are individuals who

identified as White and not multi-racial. Following the approach used in the primary analysis,

models for application completion and the number of applications completed were estimated. No

statistically significant results were found. Column 1 in Table 14 below shows that the

intervention had no effect on application completion for White individuals assigned to either



text-based treatment group separately or, combined. The average marginal effect was .02 for
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those who received texts relative to the control group. Models 2 and 3 show that being assigned

to either the basic text nudging or inclusion text nudging approach had no effect on application

completion for White individuals. The average marginal effects were .01 and .03, respectively.

As anticipated, those eligible for a fee-waiver were still slightly more likely to apply, regardless

of the intervention.

Table 15: Intent to treat effects of text-based nudging on completion of at least one application,

White subgroup.

Any text Basic Inclusion
nudge nudge nudge Average marginal effect
(1) (2) (3) P(0) P(1) Diff.
Combined text nudge -.049 72 .70 -.02
(.034)
Basic text nudge -.027 72 71 -.01
(.039)
Inclusion text nudge -.071* 73 .70 -.03
(.039)
Fee-waiver eligible 1.348***  1.146*** 1.662***
(.150) (.160) (.236)
Female -.033 -.047 -.073
(.047) (.058) (.057)
First-generation student ~ -.121*** - 117** - 127%*
(.040) (.049) (.050)
Re-applicant - 153*** -.150*** - 161***
(.033) (.041) (.0412)
Age -033** - 032*** -.034***
(.004) (.005) (.005)
Constant 1.479%** 1.472%** 1.532%**
(.121) (.149) (.145)
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Table 15: (continued).

Control n 2,323 2,323 2,323
Basic nudge n 2,323 2,323

Inclusion nudge n 2,343 2,343
Total n 7,015 4,672 4,666

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed
variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging
group designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based
nudging group designed to build a sense of belonging and highlight inclusion. Robust standard errors are
shown in parentheses.

*x% n<(,01, ** p<0.05, * p<0.1

The Effects of Text-Based Nudging on the Completion of Multiple Applications

Using negative binominal count models, | estimated the effect of the intervention on the
number of completed applications per applicant for White applicants. Model 1 shown in Table
16 below indicates that text-based nudging did not increase the number of applications
completed by White applicants relative to the control group. The average marginal effect was
.14. Models 2 and 3 show that neither the basic text nudging nor the inclusion text nudging
approach increased the number of applications completed. As found in the primary analysis, the
text-based nudging condition designed to create a sense of belonging to the profession and
highlight the profession’s commitment to diversity and inclusion did not outperform the text-
based nudging condition designed to mimic the email content. The average marginal effects for

the basic text nudge group and the inclusion text nudge group are .07 and .20, respectively.
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Table 16: Intent to treat effects of text-based nudging on the completion of multiple
applications, White subgroup.

Any text Basic Inclusion Average marginal
nudge nudge nudge effect
(@) (2 (3) P(0) P(1) Diff.
Combined text nudge -.036 3.96 3.82 -14
(.031)
Basic text nudge -.018 395 3.88 -.07
(.036)
Inclusion text nudge -056 395 3.75 -.20
(.037)
Fee-waiver eligible 319%** 192** 379***
(.078) (.095) (.094)
Female 015 -.038 -.007
(.044) (.054) (.054)
First-generation
student -161*** - 197**F* - 152%**
(.038) (.046) (.047)
Re-applicant -.035 -.018 -.059
(.032) (.039) (.039)
Age -027*** - 028*** -.029***
(.004) (.005) (.005)
Constant 2.038***  2.100*** 2.107***
(.119) (.148) (.143)
Control n 2,323 2,323 2,323
Basic nudge n 2,323 2,323
Inclusion nudge n 2,343 2,343
Total n 7,015 4,672 4,666

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed
variable including all non-White race/ethnicity categories. Basic nudge refers to the text-based nudging
group designed to mimic the emails sent to the control group. Inclusion nudge refers to the text-based
nudging group designed to build a sense of belonging and highlight inclusion. Robust standard errors are
shown in parentheses.

*** p<0.01, ** p<0.05, * p<0.1
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Applicant Engagement with Texts

Links to various resources were sent to participants as a component of the text-based
nudging. Applicant engagement with those links is defined by a “click-through” count, which
was provided by the URL software management system. The click-through count is displayed as
click count rather than a percentage. The linked information sent to applicants can be categorized
as being about topics related to diversity, equity, and inclusion or about topics related to task-
specific actions, meaning the linked information constituted a resource that provided information
about how and when to complete an application. Participants assigned to the basic text nudging
group received only the task-specific links. Participants in the inclusion nudging group received
links to both task-specific and diversity, equity, and inclusion information to ensure that all
participants had equal access to the informational sources provided by the American Association
of Veterinary Medical Colleges and VMCAS.

The observed low click-through counts across treatment groups are aligned with the
results presented in the primary analysis. A total of 7 links to information about diversity, equity,
and inclusion were sent to participants in treatment group two. The average click-through count
was only 38 (min=1, max=92). Given that there were 4,279 participants assigned to this
condition, this signifies very low participant engagement. The link that elicited the most clicks
highlighted the profile of a prominent URM veterinary professional. The link with the second
highest click-through count (56) was a resource that highlighted not only the profession’s focus
on inclusion but also the diversity of career options within the field of veterinary medicine as
well.

There were a total of 16 task-specific links sent to the participants in both treatment

conditions. While it is not possible to link click-through actions to individual participants, we can
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describe engagement with the combined treatment groups. The average click-through count for
links to task-specific information was 185 (min=4, max=709). This again represents low
participant engagement. The link that elicited the most clicks was the 2020 Applicant Guide,
which was designed by VMCAS to walk applicants through the process from beginning to end.
The link out to the American Association of Veterinary Medical Colleges fee waiver guide
elicited 415 click-throughs, which was second in popularity only to the applicant guide. While
both types of links yielded low engagement, links to task-specific information garnered more
attention than those to diversity, equity, and inclusion content. It may be helpful to provide
participants with access to the applicant guide through email and text message in the future.
Unsubscribed Applicants and Noncompliance

Over the course of the 3-month intervention, 16.4% (n=2,115) of participants choose to
unsubscribe from the text messages. All participants who unsubscribed were reverted back to the
control group. The majority of those who unsubscribed did so from either treatment 1 (25.3%) or
treatment 2 (23.4%). Only 24 (0.5%) of the participants in the control group unsubscribed from
the emails. The majority of participants who unsubscribed did so during the first two months of
the intervention, which was also when the majority of individuals who unsubscribed from
receiving texts completed their applications. Table 14 below shows the descriptive demographic
data for the participants who unsubscribed both in total and stratified by treatment condition.
There are few demographic differences between treatment condition groups, suggesting that no

single subgroup of participants unsubscribed at a higher rate due to the treatment condition.
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Table 17: Unsubscribed applicant demographics by treatment condition.

Basic  Inclusion Basic  Inclusion

Control Nudge  Nudge Control Nudge  Nudge Total
% n n %

White 54.1 37.7 36.8 13 411 370 794 375
Asian 0 3.6 5.2 0 40 53 93 44
American 0 05 0.2 0 6 2 8 03
Indian

Black 8.3 2.1 2 2 23 21 46 2.1
Pacific Islander 0 0 0 0 0 0 0 0
Latinx/Hispanic 0 2.6 1.6 0 29 17 46 21
Multi-racial 20.8 8.7 9.9 5 95 100 200 9.4
Declined to 166 444 438 4 484 440 928 438
report

URM subgroup 29.1 17.7 19.2 7 193 193 393 185

Notes: URM applicant represents the collapsed variable including all non-White race/ethnicity categories. Basic
nudge refers to the text-based nudging group designed to mimic the emails sent to the control group. Inclusion
nudge refers to the text-based nudging group designed to build a sense of belonging and highlight inclusion.

The majority of those who unsubscribed did not report their race (43.8%). Of those that
did, 37.5% identified as White, and 9.4% identified as multiracial. The remaining participants
who unsubscribed identified as Asian (4.4%), Black (2.1%), Latinx/Hispanic (2.1%), and
American Indian (0.3%). The mean age was consistent across the two treatment groups (24
years) but was slightly older in the control group (26 years). Over half of the participants who
unsubscribed were re-applicants (57.0%). This may suggest that re-applicants found the
information to be redundant due to their previous experience. Reported GPA scores were slightly
lower in the control group (3.1) than in the treatment groups (both 3.4). Only 1.5% of all
individuals who unsubscribed were eligible for a fee waiver. This helps support the previous
discussion related to participants who were eligible for a fee waiver, as they were the subgroup
who had the highest application completion rates. Last, first-generation students accounted for

12.5% of the participants who unsubscribed.
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Secondary Analysis

As described above, noncompliance may bias the probit model estimates due to control
group crossovers. To address the issue of endogeneity, | used an instrumental variables approach.
This 2SLS framework provides the best estimate of the treatment effect that is not biased by
noncompliance. In this analysis, the treatment variable or endogenous regressor indicates the
group of participants who were assigned to a treatment condition and remained in that treatment
condition. The instruments are the two original control groups. They serve as an indicator of
which treatment condition a participant was originally assigned to regardless of whether they
unsubscribed or not. These instruments can be treated as “lottery” because this study was
designed as a randomized controlled trial with successful randomization.

Table 18 below presents the local average treatment effect (LATE) analysis. Model 1
presents LATE estimates with two instruments, one for each of the treatment conditions. Models
2 and 3 present LATE estimates for the treatment conditions in which participants received text-
based nudging separately. No statistically significant differences were found. The first-stage
estimate coefficients are large and have small standard errors, indicating that the treatment
conditions are sufficiently strong to serve as instruments. The coefficient for the text nudge
group was .82. The coefficients for the basic nudge and inclusion nudge groups were .82 and.83,
respectively. The results confirm the findings of the primary analysis. These LATE estimates
indicate that text-based nudging had no effect on application completion rates in the combined
treatment groups or in either of the treatment groups separately. The coefficient for participants
eligible for a fee waiver is the highest reported. This is likely capturing the intent of the

individual to apply rather than any intervention effects, as discussed earlier.
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Table 18: Estimated effects of treatment group assignment on application completion

LATE
Any Text Basic Nudge Inclusion nudge
Nudge (2 (€))
1)
Combined text nudge -.01
(.01)
Basic text nudge -.00
(.01
Inclusion text nudge -.01
(.01)

URM applicant -.05 -.06 -.05

(.00) (.01) (.01)
Fee waiver eligible .30 .29 31

(.01) (.01) (.01)
Female -.02 -.01 -.03

(.01) (.01) (.01)
First-generation -.02 -.02 -.03

(.01) (.01) (.01)
Re-applicant -.04 -.04 -.05

(.00) (.01) (.01)
Age -.01 -.00 -.01

(.00) (.00) (.00)
R-squared 0.67 0.70 0.71
Constant 99 .96 1.01
Observations 10,338 6,889 6,884

Notes: Any text nudge represents the pooled treatment conditions. URM applicant represents the collapsed variable
including all non-White race/ethnicity categories. Participants who selected more than one race were classified as
multi-racial. Treatment 1 refers to the text-based nudging group designed to mimic the emails sent to the control
group. Treatment 2 refers to the text-based nudging group designed to build a sense of belonging and highlight
inclusion. First stage F-statistics all exceed Angrist and Pischke (2009) recommended threshold of 10. The
coefficient for the text nudge group was .82. For the basic nudge group, it was .82 and for the inclusion nudge group
it was .83.

Conclusion

In summary, text-based nudging had no effect on the probability that a participant would
complete and application during this admissions cycle. Assignment to either treatment condition
had no effect on application completion. Text-based nudges designed to create a sense of
belonging to the profession and highlight the profession’s commitment to diversity and inclusion

were shown to be ineffective. This lack of effectiveness was demonstrated relative to both the
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control group and the first treatment group which was designed to complement the emailed
information. Furthermore, text-based nudging did not increase the number of applications
submitted per applicant. None of the results indicate that the intervention had any impact on the
subgroups of interest. Taken together, the estimates presented in this chapter are robust causal
estimates of the effect of text-based nudging on veterinary student application completion. Given
the strength of the estimates provided, it is important to examine how this study is situated in the
larger body of research on nudging. This and other implications including the study limitations

will be discussed next.



117

CHAPTER 5: Discussion

As discussed in Chapter 1, the field of veterinary medicine continues to struggle to
increase diversity with regard to race and ethnicity in college recruitment and admissions
(Greenhill, 2009; Nelson, 2004). Recent industry data from the American Veterinary Medical
Association suggest that the demand for veterinarians is increasing as pet ownership grows
amongst all racial demographics in the United States (AVMA, 2018). Today 67.4% of White
households own pets and Latino/Hispanic households come in a close second at 61.4% (AVMA,
2018). African American household rate for pet ownership is the lowest at 36.9% (AVMA,
2018). Given the changing demographics of pet ownership and the diversity of the roles
veterinarians play in society, the future of the profession may depend on its ability to reflect the
communities it serves.

The purpose of this study was to develop, implement, and examine the causal impact of a
text-based nudging intervention. This intervention was designed to increase the number of
completed applications by providing timely reminders, simplifying information, and increasing
applicants’ sense of social belonging. More specifically, the goal of this intervention was to
increase the application completion rates for URM individuals. This research examined the effect
of text-based nudging on application completion rates for all individuals interested in applying to
veterinary colleges in the United States during the 2021 admissions cycle.

Summary of Findings

This study was the first to examine applicant behavior within the health professions
through a randomized controlled trial with two treatment arms. Each treatment arm was designed
to test a different text-based nudging approach. The first approach was designed to investigate
the effect of text-based nudges designed to complement emails sent to potential applicants in the

control group. The second approach investigated the effect of text-based nudges designed to
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create a sense of belonging and highlight the profession’s commitment to diversity and inclusion.
This intervention and the associated methodology were designed with the following research

questions in mind:

RQL1: Does an SMS text-based nudging intervention increase the rate of application completion

among veterinary school applicants?
RQ1la: Is URM status a moderator of the effect?

RQ1b: Does SMS text-based nudging have an impact on the number of individual

applications submitted?

RQ2: Does an SMS text-based nudging intervention designed to highlight a commitment to
diversity and increase the sense of belonging increase the rate of application completion among

veterinary school applicants?
RQ2a: Is URM status a moderator of the effect?

RQ2b: Does this SMS text-based nudging approach have an impact on the number of

individual applications submitted?

To answer these research questions, | designed and implemented a text-based nudging
intervention that started June 19", 2021 and ended September 28", 2021. This was a national-
level study that included all individuals interested in applying to accredited colleges of veterinary
medicine in the United States. The problem this research sought to address was the need to
increase the application rate among individuals in the VMCAS system, especially URM

applicants. The messages were designed to first address the psychological barriers to educational
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attainment and then to streamline the information provided to veterinary school applicants.
Addressing these barriers involved the incorporation of “wise interventions”, which are those
intended to promote positive mindsets and behavioral changes (Walton, 2014). More detail along
with the research and conceptual frameworks that informed the design of this intervention can be
found in Chapter 2.

Participants were randomized to one of three treatment conditions on June 19", 2021,
which was the start date of the intervention. An analysis of baseline characteristics confirmed
that the randomization was completed successfully, (see Table 5 in Chapter 3). Throughout the
intervention, | tracked application completion rates, text subscription rates, and participant
engagement with texts. The final dataset was collected and analyzed at the end of the admissions
cycle, which ended on September 28", 2021. The data collected throughout this intervention
provided highly robust causal estimates of the effect of text-based nudging on application
completion.

Probit models were used for the primary analysis and an instrumental variables approach
was used for the secondary analysis; no statistically significant results were found. Overall, text-
based nudging had no effect on the probability that participants would complete an application.
In addition, no evidence was found supporting the effectiveness of either treatment condition.
The second approach, which was designed to create a sense of belonging to the profession and
highlight the profession’s commitment to diversity and inclusion had no effect on application
completion. This finding is in comparison to both the business-as-usual approach and the first
treatment group, which was designed to complement the emailed information in the control
group. In addition to the null findings related to single application completion rates, the results

show that text-based nudging did not increase the number of applications submitted per
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applicant. Generally low participant engagement with text-based links was also observed.
Despite the fact that the intervention failed to increase application rates, the results of this study
useful implications for both strategic diversity initiatives and the efficacy of text-based nudging.
I will first address strategic diversity initiatives within the veterinary profession.

Implications

Strategic Diversity Initiatives in Veterinary Medical Education

Addressing the lack of diversity in veterinary medical colleges across the United States is
a key priority of the American Association of Veterinary Medical Colleges. The findings of this
study suggest that advancing diversity will require more than just a nudge. Text-based nudging is
often presented as a cost-effective, low-touch, and easily implemented fix. While this has been
the case across various educational contexts in the literature on college access, nudging may not
be an effective tool for increasing diversity. | have identified several reasons | believe this
intervention failed to increase application rates among URM applicants. First, individuals may
not have connected with the messaging as intended. Many nudging studies fail to produce results
when scaled up (Kramer 2020; Bird et. Al, 2021). A lack of connection to the message sender is
often cited as a potential cause. Even though veterinary medicine is often considered to be a
smaller community within the health professions, VMCAS itself may be too large an
organization to be an effective sender. Individuals may not have connected personally to
VMCAS or the American Association of Veterinary Medical Colleges, and as a result, they were

less likely to be engaged with or motivated by the texts.

Second, limiting the scope of diversity to race and ethnicity may have also limited the
effectiveness of the intervention. Race and ethnicity are not the only aspects of diversity that the

American Association of Veterinary Colleges recognizes. It may be that considering other
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aspects of diversity such as gender identity, sexual orientation, socio-economic status, age, and
physical abilities would have increased the likelihood that historically underrepresented
individuals would have completed an application. The second treatment arm of this study was
intentionally designed to highlight the profession’s commitment to diversity through not only
language but by promoting the profiles of prominent affinity groups and individuals within the
profession.

These profiles included the Black DVM Network, a professional development and
network group dedicated to providing a community for Black veterinary professions. The Latinx
Veterinary Medical Association was also highlighted for its community-building efforts. In
addition to larger organizations like these, individual profiles of underrepresented veterinary
students and professionals were shared with the intention of improving the representation
inherent in the intervention. These profiles may have been too limited in scope, as they only
encompassed two aspects of diversity, namely, racial and ethnic diversity. Low engagement with
these messages may suggest that individuals did not find such messaging motivating or were
unable to relate to the specific aim of increasing diversity across only race and ethnicity.

A third interpretation of the findings relates to barriers. Successful text-based nudging
studies often share the common goal of making complex tasks simple. An exemplar study in
nudging by, Dynarksi & Scott-Clayton (2006) showed that simplifying complicated financial
forms increased the number of students who applied for aid and the amounts they received. In
another seminal study, Bettinger et al (2012) found that the in-person assistance provided during
the process of applying to financial aid led to increased college enrollment and persistence.
While this intervention provided timely reminders, it did not simplify the application process in

any way. It may be that in the context of this study, sending reminders and simplified
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information regarding the admissions cycle timeline was not enough. Given what we know about
disparities in access to higher education more broadly and the role of structural inequalities in
education more specifically, it may be appropriate to anticipate increased barriers for
underrepresented individuals interested in veterinary medicine. Similar to the resources provided
in the Bettinger et al (2012) study, higher-touch interventions may have provided these
individuals with greater benefits.

Potential applicants may need greater access to in-person advising, especially if they
come from a college without a pre-veterinary advising system in place. Additionally, they may
be unable to effectively complete complex and time consuming tasks such as entering in all their
coursework to ensure they meet the pre-requisite requirements. Currently, VMCAS provides a
fee-based service that will simplify this process by uploading the data for students from a
provided transcript. Simplifying this along with other aspects of the application process through
personalized advising or free direct assistance is one example of addressing barriers related to
applying. Intentionality in not only simplifying the process but also in providing direct assistance
to applicants may help address potential barriers to completion.

The lack of diversity within the profession of veterinary medicine has recently attracted
the attention of popular media outlets. In 2015, both The Atlantic and the HuffPost published
articles exploring veterinary medicine as the Whitest profession in the United States (Rose, 2016;
Thompson, 2013). More recently, Time published an article exploring the experiences of Black
veterinarians in a field that has made little progress in advancing diversity over the years (Chan,
2020). Chan (2020) notes that the percentage of Black veterinarians dropped by 2% between
2016 and 2019. Today we know that the profession is still overwhelmingly White with

percentages of White veterinarians most recently coming in at 93.7% (BLS, 2020). Articles like
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these cite the lack of diverse role models from Black and other underrepresented communities,
the high cost of veterinary school, the burden of student loan debt, and the toll systemic racism
takes on practicing veterinarians as reasons the field struggles with diversity. Research on the
lack of racial diversity in the field is scarce but EImore (2014) wrote a professional imperative
calling for action. His work cites statistics that confirm the importance of role models who are
people of color have for individuals interested in veterinary medicine. Statistics from the survey
Elmore (2014) conducted also confirm that that expected annual income also plays a role in
deterring some underrepresented students as they can expect higher salaries in other health
professions. Articles like these draw greater attention to the struggle the veterinary field faces
and may in some way contribute or perpetuate the idea that veterinary medicine is not as
desirable of a profession for underrepresented students interested in health sciences.

Text-based nudging is unlikely to provide solutions to issues of public perception, but it
may be still be beneficial tool for the profession to continue to promote its commitment to
diversity and inclusion in intentional ways. This may lead to greater interest over time among
some underrepresented individuals interested in applying to colleges of veterinary medicine.
There is an opportunity cost to be considered, however. It may also be the case that too much
focus on nudging could divert critical resources away from more intensive interventions that
hold more promise. This study demonstrates the need for increased resource investment. It is
worth considering the allocation of the available resources. Stakeholders need to think
strategically about resource distribution not only in regards to potential applicants but also across
the entire pipeline.

The consistencies in application completion across all three treatment conditions

indicates that these participants had a strong intent with regard to application. Their intent to
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apply was likely signaled by the creation of the VMCAS account itself. Participants who did not
apply were less likely to complete the initial stages of the application, including providing
demographic data and basic academic metrics, such as overall grade point averages. It may be
that these individuals did not meet the basic prerequisites for admission and were only using
account creation to familiarize themselves with the required tasks related to completion. These
same individuals may be likely to apply in future cycles, having gained some experience with the
process. The results of this study show that nudging had no effect on increasing or decreasing the
likelihood that participants would complete an application. These results did not change after
taking into account the issue of control group crossovers. Given that the results did not differ by
subgroup, the answer to increasing diversity within the profession may lie in earlier points in the
pipeline.
Focus on Early Exposure Opportunities

It may be possible to produce larger gains in diversity by focusing on early exposure in
the K-12 context. Grant funded programs like Purdue’s This Is How We Roll focus on early
exposure through community outreach in Title 1 schools. In this after school program, students
are exposed to veterinary medicine as it relates to a broader STEM curriculum. Purdue also runs
the Vet Up! Program that provides a 12-month curriculum for rising high school seniors and
undergraduate students. This program is intended to prepare educationally or economically
disadvantaged students to enter colleges of veterinary medicine. The effectiveness of these
programs remain unclear, but they may be a possible avenue to increasing representation in the
field. Increasing the presence of veterinary medicine in pre-health sciences programs at the

undergraduate level may also provide exposure and support to underrepresented students.
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My main reason for choosing this topic was my personal interest in issues of diversity
and equity as they pertain to the support of veterinary students and the profession. While the
results are disappointing, this study did provide some important insights. It is useful to know that
text-based nudging is unlikely to be an effective tool for increasing diversity in this context. This
study in particular was a comparison of email nudges vs. email and text-based nudging. It may
be that text-based nudging would be more successful when the email component was removed.
These results help us acknowledge that nudging is only one tool in a diverse toolbox. It is also
critical to consider that too much focus on nudging may lead to under-investment in other more
promising strategies. Taken together these results suggest that the American Association of
Veterinary Medical Colleges along with stakeholders at Colleges of Veterinary Medicine should
invest their efforts in more intensive strategies at earlier points in the pipeline. Overall, the
findings also indicate that tackling the complex problem of increasing diversity in the profession
may require establishing a line of research on veterinary exposure programs and allocating
resources to scale up the programs that are found to be effective.

Efficacy of Nudging

In addition to examining text-based nudging as it relates to increasing diversity, this study
provided an important opportunity to explore the efficacy of nudging. The results of this study
may help us better understand the contexts in which nudging is unlikely to be effective. This
could help ensure the proper future allocation of resources. Experiments that confirm null results
offer equally relevant findings that can help explain the mechanisms underlying nudging.
Turning now to the topic of text-based nudging more specifically, | have identified four
implications of this research that pertain to nudge-based educational interventions. The first

implication relates to content framing and the delivery method. Contrary to my expectations,
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inclusion-based text nudging did not outperform basic text nudging. This means that adapted
text-based nudging intended to create a sense of belonging was no more effective than the most
basic content framing. In this study, the content framing had no effect on the likelihood that an
individual would complete an application. The delivery method also did not provide any
significant improvement in application completion rates across the three treatment conditions,
demonstrating that in this case, texts were no more effective than emails. These findings are in
line with recent research. The latest evidence seems to confirm that we may be reaching a
consensus that the efficacy of text-based nudging does not vary according to the approach to
content framing or delivery method (Bird et al., 2021; Kramer, 2020).

As discussed in Chapter 2, Bird et al. (2021) attempted to nudge more than 800,000 high
school students to apply for federal financial aid through several treatment arms across two
national- and state-level randomized controlled trials. Bird et al. (2021) observed no increase in
college enrollment or in the amount of aid students received. The results suggest that message
framing, delivery, and timing had no effect on the desired outcomes. Similarly, Kramer (2020)
investigated the effects of four content framing methods and found no differences between the
business-as-usual approach and loss aversion, reduction in ambiguity, or peer support. Together,
these two large scale studies support the results found in this work. It is somewhat surprising
that content framing and delivery seem to have no effect on informational interventions. One
possible explanation may be inherently connected my second implication, which is the scale of
the study.

The results of large-scale nudging studies are fairly consistent. Bird et al. (2021) and
Kramer (2020) both attempted to nudge individuals at a large scale and found no effects.

Likewise, Gurantz et al. (2019) found no statistically significant results in a randomized control
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trial seeking to increase college enroliment among 785,000 low- and middle-income students.
Researchers often highlight the tradeoff made with regard to customization in large-scale studies.
It may be that nudging does not work at a larger scale because it is not possible to ensure that the
messaging is customized. The content may come across as generic and therefore less salient to
participants. Generic messaging is easy to ignore and does not yield the behavioral change often
seen in small-scale studies that are able to provide more personalized messaging. The data
presented in this study support the view that nudging interventions lose their efficacy at an
increased scale.

The third implication is related to the value that the text-based nudging has for the
individual. Simply put, informational and supportive outreach may not be enough. Text-based
nudging may need to add value by reducing barriers and providing information that the intended
audience finds important. Page, Castleman, and Meyer (2019) provided federal financial aid
status information in real time through a text-based intervention designed to increase federal aid
application completion and, consequently, college enroliment. It is theorized that the mechanism
underlying that successful nudging intervention was the student perspective that the information
was valuable because it was given in a timely and highly customized manner. That study did not
nudge students to apply for federal financial aid by sending reminders, simplifying information,
or offering support. Instead, students were grouped by filing status, and each filing status group
was provided highly relevant information tailored to where those students were in the process.
That intervention did more than provide information. It provided valuable, actionable material.

Last, what is perhaps the most pertinent implication is related to the recent increase in
text-based nudges overall. It is important to consider that text-based nudging is not unique to

educational outreach. It is not uncommon to receive text-based nudges from your doctor’s office
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or your favorite retail store. As discussed in Chapter 3, texting is the preferred mode of
communication for college-aged individuals. It is reasonable to expect they receive a high
frequency of texts containing both personal and outside communications. This may be
contributing to the lack of efficacy of text-based nudging interventions because text
communication itself is no longer a novel approach. Text-based nudging may not work because
individuals are currently saturated with texts and nudges.

Today educational experiments seeking to improve outcomes through text-based nudging
must stand out against other text-based communications coming from within due to the increase
in conversational software firms, such as Mongoose, Ocelot, Signal Vine, and Target X (recently
acquired by Liaison, which is the company that provides the application platform utilized by
VMCAS). Institutions across the field of higher education are pouring resources into firms like
these with the hope of increasing positive student outcomes. This collective increase may make it
very difficult for researchers to test text-based educational interventions in the future.
Investigating the effects of text-based nudging will require researchers to think critically about
what a nudge can and cannot accomplish in this competitive space. Standing out will not be easy;
however, perhaps an increased focus on highly customized messaging, extremely salient
information, and smaller populations can render nudging relevant. This work contributes to the
growing body of literature examining when and why nudging studies are unsuccessful. Next, |
will discuss the limitations of this study.

Limitations

This research is subject to a number of limitations. First, this study was a randomized

controlled trial; therefore, the findings may have limited generalizability outside this specific

population. Randomization itself provides strong internal validity, but the generalizability of
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these results is subject to certain limitations. For instance, this study may not be representative of
populations other than veterinary school applicants. It may not be possible to extrapolate these
results to recruitment in other health professions, such as dentistry, pharmacy, or physical
therapy. Additionally, the results may not be applicable to URM individuals interested in
veterinary careers, given that they represented only 25% of the total sample.

The omnibus approach of the intervention may have limited the effectiveness of the
intervention. Combining several techniques, namely, the use of text-based nudging with
messaging specifically designed to increase belonging, may have made it impossible to isolate
the impacts of either technique. The decision to combine techniques was informed by previous
research, which has suggested that nudging interventions may be less effective when the
techniques used are too isolated (Kramer, 2020). Perhaps if there had been only one treatment
group focused on text-based nudging, the power might have been sufficient to enable inferences
to be made regarding the subgroups of interest. However, the consistency of outcomes across all
three treatment conditions provides some evidence that suggests that this is unlikely. Additional
evidence from the pooled treatment estimates also indicates that text-based nudging did not
outperform the business-as-usual approach.

Related to the approaches of the intervention mentioned above, it is important to note that
in this study, business as usual can also be considered a nudge. The comparison group in this
study received emails from VMCAS, which essentially nudged them to complete the same tasks
and provided similar information. The intervention I designed was layered on top of the VMCAS
provided email messages and this may have contributed to the results in two ways. First, we must
consider that business as usual was very similar to the treatment conditions, especially the first

treatment condition that included basic text-based nudging designed to complement the email
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communication. In order to outperform the email nudging, future text-based nudging
interventions may need to provide dramatically different content and messaging that what is
currently provided by VMCAS. Secondly, it may be that there was simply too much
communication. As discussed earlier, the increase in text-based communication more broadly
may contribute to the ineffectiveness in nudging. Considering this and the fact that individuals in
this study received both emails and texts, it may be reasonable to suppose over communication
decreased the effectiveness of the intervention.

While no true attrition occurred, 16.4% of the participants unsubscribed from the text-
based communications during the study. The text-based treatment groups had significant portions
of unsubscribed participants. In the first treatment group, which received text-based nudging
designed to complement the control group emails, 25.3% of the participants unsubscribed. The
rate was similar for the second treatment group, in which 23.4% of the participants unsubscribed
from the text-based nudges designed to create a sense of belonging and inclusion. In stark
contrast, only 1.1% of the applicants in the control group unsubscribed from the emails. It is
possible that this could have diminished the quality of the inferences made based on the evidence
from this study.

Related to issues of attrition, statistical power is also a limitation. This study had
adequate statistical power to examine the collapsed category of URM participants in this context,
but it was underpowered to examine any subgroups more specifically. Given the small sample
size of URM applicants in this sample, it is likely that any response to this intervention may not
be generalizable to other URM populations in the health professions, as discussed earlier, or to
veterinary applicants in general. Interestingly, 21% of the participants in the total sample choose

not to report their race. While this option provides potential applicants with the freedom of
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choice in identification, it decreases the sample size and with it the ability to make adequately
powered inferences.

There is reason to believe that the effect of the pandemic may extend to veterinary
medicine. The 2020 admissions cycle had a 19% increase in submitted applications, which was
similar to the increase in applications to medical schools. This increase is substantially higher
than the expected 6-7% increase (Journal of American Veteinrary Medical Association News,
2020). These applicants may have already decided whether they would apply and thus did not
respond to nudging. The increase in applicants may be due to the effect of the pandemic, but it
may also be due to the extended time frame given by the AAVMC, which allowed applicants to
complete their applications over a longer time period than usual for this current admissions cycle
due to natural disasters. This extended time frame may have increased application completion.

Last, as with all text-based nudging interventions, there are limitations associated with
the technology required to implement such interventions. For instance, it is not possible to
determine if applicants actually read the text messages. It was possible to determine if the text-
messages were delivered; however, the platform delivery system was unable to determine if or
how the applicants used the received information. Relatively few technical errors were
experienced during the study, although in the first batch of text messages, some were returned as
undeliverable. This was attributed to a small number of participants who were likely traveling
internationally. To ensure the correct messages were delivered on the desired dates, a test
account was set up and monitored by the researcher to mirror what the participants in the
treatment and control groups experienced in real time. This along with assistance from the
VMCAS technical team helped prevent or immediately correct errors related to the technology

used.
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Areas for Future Research

As a result of this study, I’ve identified three promising areas for future research: (1)
qualitative work focused on understanding participant perceptions of this intervention; (2) an
assessment of the effects of text-based nudging on a smaller scale; and (3) an assessment of the
effects of existing veterinary education pipeline programming. This section provides detailed
recommendations for research that considers the future of text-based nudging in veterinary
medical education. In addition, recommendations are provided for identifying, investigating, and
scaling targeted pipeline (also known as pathway) programming.

In regards to this study, further work needs to be done to explore participant perceptions
of the intervention. Additional insight is needed into why individuals go into the VMCAS system
and never complete their applications. This insight could lead to changes in the admissions
process. Perhaps individuals enter the VMCAS system purely out of curiosity, knowing they are
not going to apply. If so, VMCAS could provide learning opportunities targeted specifically to
pre-veterinary students who are not quite ready to apply. It may also be that individuals enter the
system with the intention to apply but discover at some point in the process that they are missing
prerequisite course work or other core admissions requirements. VMCAS may be able to provide
additional support to help individuals identify these gaps and address them. Last, it may be that
certain subgroups of individuals enter the system with the intention to apply but ultimately do
not because they believe they will not be competitive. Given the cost of applying to veterinary
colleges, it is not unreasonable to assume that individuals want to be confident that they are
competitive before making the financial investment.

It would be interesting to compare the experiences of URM participants to those of non-

URM participants. If a qualitative approach was adopted, it would be possible to elucidate if and
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how participants connect to the messaging. The messaging in the second treatment group is of
particular interest because it was designed specifically to increase a sense of belonging and
highlight the profession’s commitment to diversity. Considering the increased public awareness
of the lack of diversity in the field, understanding how participants view the profession is
important. If participants do not trust that these efforts are genuine, it would be reasonable to
assume such interventions may be viewed as inauthentic. While the results were underpowered,
individuals in the inclusion nudge group did apply to one additional school, on average. It would
be interested to see how this subgroup identified with the messaging to further understand what
aspects were the most motivating to them. Such research could also answer important questions
regarding nudge delivery, information saliency, and overall perceived value.

Studies like the one described here help advance the research on nudging by helping
define which design factors are the most functional and in which contexts nudging interventions
are most effective. Another possible area of future research could be an analysis of the effects of
text-based nudging in veterinary medicine on a smaller scale. The results of this study support
the findings of previous research, showing that small-scale nudging seems to be relatively more
effective. Future research should therefore investigate the impacts of text-based nudging in
highly customized smaller settings. Because we know the sender is important, it may be
worthwhile to examine the effects of similar interventions in which the sender is not the
American Association of Veterinary Medical Colleges or VMCAS but instead local pre-
veterinary advising groups.

College based pre-veterinary advising groups may be able to provide a more personalized
experience for smaller groups of students. As they have already formed personalized connections

with students, they may be viewed as a more trusted or authentic sender. These groups may also
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have valuable insights into the common barriers students face. This expertise could be viewed as
especially valuable to students interested in veterinary careers. If we are interested in increasing
URM representation, it may be useful to form research partnerships with veterinary affinity
groups. It is possible that these groups could better connect with URM students, thereby
providing the context needed to encourage URM students apply to veterinary colleges. It would
be interesting to examine the role these affinity and college support groups play at this specific
point in the pipeline.

The last and perhaps the most promising area for future research relates to pipeline or
pathway programming in veterinary medical education. A natural progression of this work is to
analyze the effects of the existing programs. The research on pipeline programs in the health
professions is often focused on pathways into human medical fields. To date, there is little
research on the effect of pipeline programming as it relates to veterinary medicine. The current
research is limited to attitudinal surveys that investigate students’ attitudes towards science (Shin
et al., 2015). For example Shin (2015) found that elementary students viewed a career in science
more positively after the introduction of an animal and human curriculum module that portrayed
veterinary professionals. A similar study conducted Miguel et al., (2013) by found that 9™ grade
students were more likely to express the desire to participate in more science courses and study
science in college after participating in a veterinary medicine focused STEM curriculum
opportunity.

It is anticipated that this programing will vary widely across dimensions such as support,
curriculum, and target student groups. An increased focus on program evaluation and causal
impacts could produce interesting findings that elucidate not only whether these programs work

but also how and why. We could investigate both short-term and long-term student outcomes.
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Such programs may not only provide a pathway into veterinary medicine but also have positive
impacts on other educational outcomes such as grades, attendance, and a sense of belonging. A
number of possible future studies utilizing mixed-methods approaches could help determine
whether these programs improve student outcomes and whether they constitute a powerful tool
that can increase diversity in the profession over time.

These programs can help us develop a better understanding of why students decide to
pursue careers in veterinary medicine and what their perceived barriers are. These areas of future
research are a promising start to addressing short-term professional needs, such as increasing
diversity across the pipeline. With regard to nudging, more information on its efficacy as it
relates to scale and saliency could help us increase the effectiveness of future interventions. This
information could also be used to develop more targeted interventions that address specific
student or applicant needs. Taken together, this research could also collect valuable data that
could support the development of interventions that would yield long-term benefits.

Conclusion

It is disappointing that this intervention did not increase the diversity of the 2021 pool of
veterinary school applicants; however, we have gained several important insights. The results of
this study help inform not only the future of diversity initiatives in veterinary medicine but also
the future use of nudging in similar populations. This work indicates the need for an increased
investment of resources and more intentional efforts regarding diversity, equity, and inclusion. |
hope to conduct additional research that extends these findings, enabling us to obtain a better
understanding of prospective student experiences. This will inevitably shape future student and
professional support. If those in the field of veterinary medicine are to better represent the

communities they serve, we must also develop a better understanding of the experiences,
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motivations, and needs of underrepresented students. This will help ensure the future health of

the profession and those dedicated to it.



137

REFERENCES

Ackerman-Barger, K., Valderama-Wallace, C., Latimore, D., & Drake, C. (2016). Stereotype
threat susceptibility among minority health professions students. Journal of Best Practices
in Health Professions Diversity: Education, Research & Policy, 9(2), 1232-1246.

Adams, D. (1979). The Hitchhiker’s Guide to the Galaxy. Harmony Books.

Adusumalli, S., Jolly, E., Chokshi, N. P., Gitelman, Y., Rareshide, C. A. L., Kolansky, D. M., &
Patel, M. S. (2021). Referral rates for cardiac rehabilitation among eligible inpatients after
implementation of a default opt-out decision pathway in the electronic medical record.
JAMA Network Open, 4(1), https://doi.org/10.1001/jamanetworkopen.2020.33472

Akerlof, G. A., & Kranton, R. E. (2002). Identity and schooling: Some lessons for the economics
of education. Journal of Economic Literature, 40(4), 1167-1201.
https://doi.org/10.1257/.40.4.1167

Allcott, H. (2011). Social norms and energy conservation. Journal of Public Economics, 95(9-
10), 1082-1095. https://doi.org/10.1016/j.jpubeco.2011.03.003

American Association of Veterinary Medical Colleges (2020, December). Veterinary college
applicants increased by 19%. Retrieved from: https://www.avma.org/javma-news/2020-12-
15/veterinary-college-applicants-increased-19

Angrist, J. D., & Pischke, J. (2009). Mostly harmless econometrics: an empricists companion.
Princeton University Press.

Avriely, D., & Wertenbroch, K. (2002). Procrastination, deadlines, and performance: Self-control
by precommitment. Psychological Science, 13(3), 219-224. https://doi.org/10.1111/1467-
9280.00441

Armitage-Chan, E., & Reissner, S. (2020). How do veterinary students engage when reflecting



138

on their development towards being veterinary surgeons? Veterinary Record, 187(9), 1-9.
https://doi.org/10.1136/vr.105692

Aronson, J., Lustina, M. J., Good, C., Keough, K., Steele, C. M., & Brown, J. (1999). When
white men can’t do math: Necessary and sufficient factors in stereotype threat. Journal of
Experimental Social Psychology, 35(1), 29-46. https://doi.org/10.1006/jesp.1998.1371

Avery, C., & Kane, T. J. (2004). Student perceptions of college opportunities: The Boston coach
program. In College Choices:The economics of where to go, when to go, and how to pay for
it. 355-394. University of Chicago Press.

Baddeley, A., & Weiskrantz, L. (1993). Attention: Selection, awareness, and control: A tribute
to Donald Broadbent. Clarendon Press/Oxford University Press

Bailey, M., & Dynarski, S. (2011). Gains and gaps: Changing inequality in U.S. college entry
and completion. (NBER Working Paper No. 17633). National Bureau of Economic
Research. https://www.nber.org/papers/w17633

Baldwin, R. (2014). From regulation to behaviour change: Giving nudge the third degree.
Modern Law Review, 77(6), 831-857. https://doi.org/10.1111/1468-2230.12094

Barr, A., & Turner, S. (2018). A letter and encouragement: Does information increase
postsecondary enrollment of Ul recipients? American Economic Journal: Economic Policy,
10(3), 42-68. https://doi.org/10.1257/pol.20160570

Beasley, M. A., & Fischer, M. J. (2012). Why they leave: The impact of stereotype threat on the
attrition of women and minorities from science, math and engineering majors. Social
Psychology of Education, 15(4), 427-448. https://doi.org/10.1007/s11218-012-9185-3

Benabou, R., & Tirole, J. (2006). Incentives and prosocial behavior. The American Economic

Review, 96(5), 1652-1678.



139

Benartzi, S., Beshears, J., Milkman, K. L., Sunstein, C. R., Thaler, R. H., Shankar, M., Tucker-
Ray, W., Congdon, W. J., & Galing, S. (2017). Should governments invest more in
nudging? Psychological Science, 28(8), 1041-1055.
https://doi.org/10.1177/0956797617702501

Bergman, P., Denning, J. T., & Manoli, D. (2019). Is information enough? The effect of
information about education tax benefits on student outcomes. Journal of Policy Analysis
and Management, 38(3), 706—731. https://doi.org/10.1002/pam.22131

Bettinger, E., Long, B. T., Oreopoulos, P., & Sanbonmatsu, L. (2009). The role of simplification
and information in college decisions: Results from the H&R Block FAFSA experiment.
(NBER Working Paper no. 15361). National Bureau of Economic Research.
https://doi.org/10.3386/w15361

Bettinger, E. P., Long, B. T., & Oreopoulos, P. (2013). THE FAFSA project: Results from the
H&R Block FAFSA experiment and next steps. [Brief] .Harvard Graduate School of
Education. Retrieved: https://scholar.harvard.edu/files/btl/files/bettinger_long_oreopoulos_-
_the fafsa_projects_-_ description_7-25-13.pdf

Bhanot, S. P. (2018). Isolating the effect of injunctive norms on conservation behavior: New
evidence from a field experiment in California. Organizational Behavior and Human
Decision Processes, 163, 30-42. https://doi.org/10.1016/j.0bhdp.2018.11.002

Bhargava, S, & Loewenstein, G. (2015). Behavioral economics and public policy 102: Beyond
nudging. American Economic Review, 105(5), 396-401.
http://www.jstor.org/stable/43821916

Bird, K. A., Castleman, B. L., Denning, J. T., Goodman, J., Lamberton, C., & Rosinger, K. O.

(2021). Nudging at scale: Experimental evidence from FAFSA completion campaigns.



140

Journal of Economic Behavior and Organization, 183, 105-128.
https://doi.org/10.1016/j.jebo.2020.12.022

Bird, K., & Castleman, B. L. (2015). Here today, gone tomorrow? Investigating rates and
patterns of financial aid renewal among college freshman. Research in Higher Education,
57(4), 395-422. https://doi-org.prox.lib.ncsu.edu/10.1007/s11162-015-9390-y

Bovens, L. (2009). The Ethics of Nudge. In T. Griine-Yanoff, &S. O. Hansson (Eds.), Preference
change. Approaches From Philosophy, Economics And Psychology (pp. 207-219).
Springer. https://doi.org/10.1007/978-90-481-2593-7_10

Burke, L. (2021, Janurary 11). Health professions schools see surge in applications. Inside
Higher Ed. https://www.insidehighered.com/admissions/article/2021/01/11/health-
professions-schools-see-surge-applications

Cacioppo, J. T., Petty, R. E., Chuan, F. K., & Rodriguez, R. (1986). Central and peripheral routes
to persuasion. An individual difference perspective. Journal of Personality and Social
Psychology, 51(5), 1032—-1043. https://doi.org/10.1037/0022-3514.51.5.1032

Camerer, C., Issacharoff, S., Loewenstein, G., O’Donoghue, T., & Rabin, M. (2003). Regulation
for conservatives : Behavioral economics and the case for "Asymmetric Paternalism ".
University of Pennsylvania Law Review, 151(3), 1211-1254.

Carroll, G. D., Choi, J. J., Laibson, D., Madrian, B., Metrick, A., Uhan, N., Gross, J., Friedman,
J., Li, H., Serban, L., Ericson, K., Grossman, B., Thaler, F. F. R., lwry, M., Benartzi, S., &
Lusardi, A. (2005). Optimal defaults and active decisions (NBER Working Paper No.
11074). National Bureau of Economic Research. http://www.nber.org/papers/w11074

Castleman, B. L., & Meyer, K. E. (2020). Can text message nudges improve academic outcomes

in college? Evidence from a west virginia initiative. Review of Higher Education, 43(4),



141

1125-1165. https://doi.org/10.1353/rhe.2020.0015

Castleman, B. L., Meyer, K. E., Sullivan, Z., Hartog, W. D., Miller, S., Castleman, B. L., Meyer,
K. E., Sullivan, Z., & Hartog, W. D. (2017). Nudging students beyond the FAFSA: The
impact of university outreach on financial aid behaviors and outcomes. In Journal of
Student Financial Aid, 47(3), 4-27. http://publications.nasfaa.org/jsfa

Castleman, B. L., & Page, L. C. (2015). Summer nudging: Can personalized text messages and
peer mentor outreach increase college going among low-income high school graduates?
Journal of Economic Behavior and Organization, 115, 144-160.
https://doi.org/10.1016/j.jebo.2014.12.008

Castleman, B. L., & Page, L. C. (2016). Freshman year financial aid nudges: An experiment to
increase FAFSA renewal and college persistence. Journal of Human Resources, 51(2), 389—
415. https://doi.org/10.3368/jhr.51.2.0614-6458R

Chaviano-Moran, R., Chuck, E., Perez, H. (2019). Unintended demographic bias in GPA/DAT-
based pre-admission screening: An argument for holistic admissions in dental schools.
Journal of Dental Education, 83(11), 1280-1288. https://doi.org/10.21815/JDE.019.144

Chan, M. (2020, October 21). Pet owners are diverse, but veterinarians are overwhelmingly
white. Black veterinarians want to change that. Time Magazine.
https://time.com/5901334/black-veterinarians-diversity/

Chen, L., & Sebastian Pereyra, J. (2019). Self-selection in school choice. Games and Economic
Behavior, 117, 59-81. https://doi.org/10.1016/j.geb.2019.06.004

Choi, J., Laibson, D., Madrian, B., & Metrick, A. (2001). For better or for worse: Default effects
and 401(k) savings behavior (NBER Working Paper No. 8651). National Bureau of

Economic Research. https://doi.org/10.3386/w8651



142

Conly, S. (2012). Against autonomy. Justifying coercive paternalism. Cambridge University
Press. https://doi.org/10.1017/CB09781139176101

Consulting, H. (2021). Power and Sample Size Calculator.
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality

Cortes, K. E., Fricke, H., Loeb, S., & Song, D. S. (2021). Too little or too much? Actionable
advice in an early-childhood text messaging experiment. Education Finance and Policy,
16(2), 209-232. https://doi-org.prox.lib.ncsu.edu/10.1162/edfp_a 00304

Creswell, J. (2015). A concise introduction to mixed methods research. SAGE Publications.

Croizet, J.-C., & Claire, T. (1998). Extending the concept of stereotype threat to social class: The
intellectual underperformance of students from low socioeconomic backgrounds.
Personality and Social Psychology Bulletin, 24(6), 588-594.
https://doi.org/10.1177/0146167298246003

Dale, A., & Strauss, A. (2009). Don’t forget to vote: Text message reminders as a mobilization
tool. American Journal of Political Science, 53(4), 787-804. https://doi.org/10.1111/j.1540-
5907.2009.00401.x

Damgaard, M. T., & Nielsen, H. S. (2018). Nudging in education. In Economics of Education
Review, 64, 313-342. https://doi.org/10.1016/j.econedurev.2018.03.008

Damgaard, M. T., & Nielsen, H. S. (2020). Behavioral economics and nudging in education:
evidence from the field. In Bradley, S., Green, C. (2nd Eds.), The Economics of Education
Academic Press. (pp. 21-35). https://doi.org/10.1016/B978-0-12-815391-8.00002-1

DeCuir-Gunby, J. T., & Schutz, P. A. (2018). Mixed Methods Designs: Frameworks for
Organizing Your Research Methods. In Developing a Mixed Methods Proposal: A Practical

Guide for Beginning Researchers, (pp. 83-106). SAGE Publications Inc.



143

https://doi.org/10.4135/9781483399980.n10

Dellavigna, S. (2009). Psychology and economics: Evidence from the field. Journal of Economic
Literature, 47(2), 315-372. https://doi.org/10.1257/jel.47.2.315

DeVellis, R. (2017). Scale Development Theory and Applications (4th ed.). SAGE.

Donoghue, T., & Rabin, M. (1999). Doing it now or later. The American Economic Association,
89(1), 103-124. https://www.jstor.org/stable/116981

Doss, C., Fahle, E. M., Loeb, S., & York, B. N. (2019). More Than Just a Nudge. Journal of
Human Resources, 54(3), 567-603. https://doi.org/10.3368/jhr.54.3.0317-8637r

Durkee, M. I., Gazley, E. R., Hope, E. C., & Keels, M. (2019). Cultural invalidations:
deconstructing the “acting White” phenomenon among Black and Latinx college students.
Cultural Diversity and Ethnic Minority Psychology, 25(4), 451-460.
https://doi.org/10.1037/cdp0000288

Dynarski, S. M. (2003). Does aid matter? Measuring the effect of student aid on college
attendance and completion. American Economic Review, 93(1), 279-288.
https://www.jstor.org/stable/3132174

Dynarski, S. M., & Scott-Clayton, J. E. (2006). The cost of complexity in federal student aid:
Lessons from optimal aax theory and behavioral economics. National Tax Journal, 59(2),
319-356.

Engle, J. V. (2008). Moving beyond access: College success for low-income first-generation
students. Pell Institute for the Study of Opportunity in Higher Education.
http://www.pellinstitute.org/downloads/publications-Moving_Beyond_Access_2008.pdf

Fink-Miller, E. L., & Nestler, L. M. (2018). Suicide in physicians and veterinarians: risk factors

and theories. Current Opinion in Psychology, 22, 23-26.



144

https://doi.org/10.1016/j.copsyc.2017.07.019

Fisher, A.N. v. University of Texas at Austin, 579 U.S.(2016).
https://www.oyez.org/cases/2015/14-981

Flory, J. A., Leibbrandt, A., Rott, C., & Stoddard, O. (2019). Increasing workplace diversity:
Evidence from a recruiting experiment at a fortune 500 company. Journal of Human
Resources, 56(1), 73-92. https://doi.org/10.3368/jhr.56.1.0518-9489r1

Fraser, D. R., McGregor, D. D., & Grohn, Y. T. (2008). Career paths of alumni of the Cornell
leadership program for veterinary Students. Veterinary Record, 163(25), 750-756.
https://doi.org/10.1136/vr.163.25.750

French, R., & Oreopoulos, P. (2017). Behavioral barriers transitioning to college. Labour
Economics, 47, 48-63. https://doi.org/10.1016/j.labeco.2017.05.005

Friedman, N. P., Miyake, A., Altamirano, L. J., Corley, R. P., Young, S. E., Rhea, S. A., &
Hewitt, J. K. (2016). Stability and change in executive function abilities from late
adolescence to early adulthood: A longitudinal twin study. Developmental Psychology,
52(2), 326-340. https://doi.org/10.1037/dev0000075

Fryer, R. G., & Torelli, P. (2010). An empirical analysis of “acting white.” Journal of Public
Economics, 94(5-6), 380-396. https://doi.org/10.1016/j.jpubeco.2009.10.011

Gonzales, A. L. (2016). Improving health in low-income communities with group texting.
Journal of Communication, 66(1), 82-101. https://doi.org/10.1111/jcom.12195

Gonzalez, H. B., & J.Kuenzi, J. (2012). Science, technology, engineering, and mathematics
(STEM): A primer. In Congressional Research Service [Brief].
https://www.ccc.edu/departments/Documents/STEM _labor.pdf

Gratz v. Bollinger, 539 U.S. 244 (2003). https://www.oyez.org/cases/2002/02-516



145

Grayot, J. D. (2020). Dual process theories in behavioral economics and neuroeconomics: A
critical review. Review of Philosophy and Psychology, 11(1), 105-136.
https://doi.org/10.1007/s13164-019-00446-9

Greenhill, L. (2009). Diversity matters: A review of the diversity initiative of the association of
american veterinary medical colleges. Journal of Veterinary Medical Education, 36(4), 359-
362. https://doi-org.prox.lib.ncsu.edu/10.3138/jvme.36.4.359

Greenhill, L. M. (2013). Navigating diversity and inclusion in veterinary medicine. Purdue
University Press.

Gurantz, O., Howell, J., Hurwitz, M., Larson, C., Pender, M., & White, B. (2019). Realizing your
college potential? Impacts of college board’s RYCP campaign on postsecondary
enrollment. (Ed Working Paper No. 21484). Annenberg Institute at Brown Univeristy. 19-
40. https://doi.org/10.26300/t1n2-v879

Hansen, P. G., & Jespersen, A. M. (2013). Nudge and the manipulation of choice: A framework
for the responsible use of the nudge approach to behaviour change in public policy.
European Journal of Risk Regulation, 4(1), 3-28.
https://doi.org/10.1017/s1867299x00002762

Harari, G. M., Mller, S. R., Stachl, C., Wang, R., Wang, W., Buhner, M., Rentfrow, P. J.,
Campbell, A. T., & Gosling, S. D. (2019). Sensing sociability: Individual differences in
young adults’ conversation, calling, texting, and app use behaviors in daily life. Journal of
Personality and Social Psychology, 119(1), 204-228. https://doi.org/10.1037/pspp0000245

Hausman, D. M., &Welch, B. (2010). Debate: To nudge or not to nudge. Journal of Political
Philosophy, 18(1), 123-136. https://doi.org/10.1111/j.1467-9760.2009.00351.X

Heath, T., Hyams, J., Baguley, J., & Abbott, K. (2006). Effect of different methods of selection



146

on the background, attitudes and career plans of first year veterinary students. Australian
Veterinary Journal, 84(6), 217-222. https://doi.org/10.1111/j.1751-0813.2006.tb12804.x

Heckman, J. J., Humphries, J. E., & Veramendi, G. (2016). Returns to education: The causal
effects of education on earnings, health and smoking. (NBER Working Paper No. 22291).
National Bureau of Economic Research. http://www.nber.org/papers/w22291

Herrnstein, R. J., Loewenstein, G. F., Prelec, D., & Vaughan, W. (1993). Utility maximization
and melioration: Internalities in individual choice. Journal of Behavioral Decision Making,
6(3), 149-185. https://doi.org/10.1002/bdm.3960060302

Holland, P. W. (1986). Statistics and causal inference. Journal of the American Statistical
Association, 81(396), 945-960. https://doi.org/10.1080/01621459.1986.10478354

Holte, A. J., & Ferraro, F. R. (2018). Tethered to texting: Reliance on texting and emotional
attachment to cell phones. Current Psychology, 40(1), 1-8. https://doi.org/10.1007/s12144-
018-0037-y

Hoxby, C., & Turner, S. (2013). Expanding college opportunities for high-achieving, low income
students. (SIEPR Discussion Papers No. 12014). Stanford Institute for Economic Policy
Research. https://siepr.stanford.edu/publications/working-paper/expanding-college-
opportunities-high-achieving-low-income-students

lyengar, S. S., & Lepper, M. R. (2000). When choice is demotivating: Can one desire too much
of a good thing? Journal of Personality and Social Psychology, 79(6), 995-1006.
https://doi.org/10.1037/0022-3514.79.6.995

Jack, A. (2019). The priviledged poor. Harvard University Press.

Jerant, A., Henderson, M.C., Griffin, E., Talamantes, E., Fancher, T., Sousa, F., ... Franks, P.

(2018). Medical school performance of socioeconomically disadvantaged and



147

underrepresented minority students matriculating after a multiple mini-interview. Journal of
Health Care for the Poor and Underserved 29(1), 303-320. doi:10.1353/hpu.2018.0021.

Kahneman, B. D. (2003). Maps of bounded rationality: Psychology for behavioral economics.
The American Economic Review, 93(5), 1449-1475.

Kahneman, D. (2013). Thinking, fast and slow. Farrar, Straus, and Giroux.

Kahneman, Daniel. (1973). Attention and Effort. Prentice-Hall.

Karlsen, R., & Andersen, A. (2019). Recommendations with a nudge. Technologies, 7(2), 1-16.
https://doi.org/10.3390/technologies7020045

Keren, G., & Schul, Y. (2009). Two is not always better than one: A critical evaluation of two-
system theories. Perspectives on Psychological Science: A Journal of the Association for
Psychological Science, 4(6), 533-550. https://doi.org/10.1111/j.1745-6924.2009.01164.x

Kraft, M. A., & Rogers, T. (2015). The underutilized potential of teacher-to-parent
communication: Evidence from a field experiment. Economics of Education Review, 47,
49-63.

Kramer, J. W. (2020). Experimental evidence on the effects (or lack thereof) of informational
framing during the college transition. AERA Open, 6(1), 1-20.
https://doi.org/10.1177/2332858420908536

Kruglanski, A. W., & Gigerenzer, G. (2011). Intuitive and deliberate judgments are based on
common principles. Psychological Review, 118(1), 97-109.
https://doi.org/10.1037/a0020762

Laibson, D. (1997). Golden eggs and hyperbolic discounting. Quarterly Journal of Economics,
112(2), 442-477. https://doi.org/10.1162/003355397555253

Lavecchia, A. M., Liu, H., & Oreopoulos, P. (2014). Economics of education: Progress and



148

possibilities. (NBER Working Paper No. 20609). National Bureau of Economic Research.
http://www.nber.org/papers/w20609

Levitt, S., & List, J. (2011). Was there really a hawthorne effect at the hawthrone plant? An
analysis of the original illumination experiments. American Econ, 3(1), 224-238.
https://www.jstor.org/stable/257602527seq=1

Lochner, L. (2011). Nonproduction benefits of education: Crime, health, and good citizenship.
(NBER Working Paper No. 16722). National Bureau of Economic Research.
https://www.nber.org/papers/w16722

Lofgren, A., & Nordblom, K. (2020). A theoretical framework of decision making explaining the
mechanisms of nudging. Journal of Economic Behavior and Organization, 174, 1-12,
https://doi.org/10.1016/j.jebo.2020.03.021

Loftin, C., Newman, S. D., Dumas, B. P., Gilden, G., & Bond, M. Lou. (2012). Perceived
barriers to success for minority nursing students: An integrative review. ISRN Nursing, 1-9.
doi:http://dx.doi.org.prox.lib.ncsu.edu/10.5402/2012/806543

Madrian, B. C., & Shea, D. F. (2001). The power of suggestion: Inertia in 401(k) participation
and savings behavior. Quarterly Journal of Economics, 116(4), 1149-1187.
https://doi.org/10.1162/003355301753265543

Matsumoto, D., Yoo, S. H., Nakagawa, S., Alexandre, J., Altarriba, J., Anguas-Wong, A. M.,
Arriola, M., Bauer, L. M., Bond, M. H., Cabecinhas, R., Chae, J., Comunian, A. L.,
DeGere, D. N., de Melo Garcia Bley, L., Fok, H. K., Friedlmeier, W., Garcia, F. M., Ghosh,
A, Granskaya, J. V., ... Yoo, S. H. (2008). Culture, emotion regulation, and adjustment.
Journal of Personality and Social Psychology, 94(6), 925-937.

https://doi.org/10.1037/0022-3514.94.6.925



149

Mcguigan, M., Mcnally, S., & Wyness, G. (2012). Student awareness of costs and benefits of
educational decisions: Effects of an information campaign. Journal of Human Capital,
10(4). 482-519. https://doi.org/10.1086/689551

McKinney, L., & Novak, H. (2013). The relationship between FAFSA filing and persistence
among first-year community college students. Community College Review, 41(1), 63-85.
https://doi.org/10.1177/0091552112469251

McKinney, L., & Novak, H. (2015). FAFSA filing among first-year college students: Who files
on time, who doesn’t, and why does it matter? Research in Higher Education, 56(1), 1-28.
https://doi.org/10.1007/s11162-014-9340-0

Meador, A. (2018). Examining recruitment and retention factors for minority STEM majors
through a stereotype threat lens. School Science and Mathematics, 118(1), 61-69.
https://doi.org/10.1111/ssm.12260

Medina, J. Q. (2021). What is wrong with nudges? Addressing normative objections to the aims
and the means of nudges. Gestion y Analisis de Politicas Publicas, 25, 23-27.
https://doi.org/10.24965/gapp.i25.10865

Meisner, V., & von Wangenheim, J. (2021). School Choice and Loss Aversion. CESifo Group
Munich. Retrieved from Social Science Premium Collection
https://proxying.lib.ncsu.edu/index.php/login?url=https://www-proquest-
com.prox.lib.ncsu.edu/reports/school-choice-loss-aversion/docview/2624864627/se-
2?accountid=12725

Miller, G. A. (1956). The magical number seven, plus or minus two: some limits on our capacity
for processing information. Psychological Review, 63(2), 81-97.

https://doi.org/10.1037/h0043158



150

Morreale, S., Staley, C., Stavrositu, C., & Krakowiak, M. (2015). First-year college students’
attitudes toward communication technologies and their perceptions of communication
competence in the 21st century. Communication Education, 64(1), 107-131.
https://doi.org/10.1080/03634523.2014.978799

Murnane, R. J., & Willett, J. B. (2011). Methods matter: Improving causal inference in
educational and social science research. Oxford University Press.

Nelson, P. (2004). Diversity in veterinary medicine: A professional imperative. Journal of
Veterinary Medical Education, 31(4), 403-405.

O’Cathain, A. (2018). Using Qualitative Research With Randomized Controlled Trials (1st ed.).
Oxford University Press.

O’Hara, R. E., & Sparrow, B. (2019a). A summer nudge campaign to motivate community
college STEM students to reenroll. AERA Open, 5(3), 1-10.
https://doi.org/10.1177/2332858419875715

O’Meara, K. A., Culpepper, D., & Templeton, L. L. (2020). Nudging toward diversity: Applying
behavioral design to faculty hiring. Review of Educational Research, 90(3), 311-348.
https://doi.org/10.3102/0034654320914742

Oberauer, K. (2009). Chapter 2: Design for a Working Memory. In Psychology of Learning and
Motivation - Advances in Research and Theory (pp. 45-100).
https://doi.org/10.1016/S0079-7421(09)51002-X

Oreopoulos, P., & Dunn, R. (2013). Information and college access: Evidence from a
randomized field experiment. The Scandinavian Journal of Economics, 115(1), 3-26.
https://doi.org/10.1111/j.1467-9442.2012.01742.x

Orom, H., Semalulu, T., & Underwood, W. (2013). The social and learning environments



151

experienced by underrepresented minority medical students: A narrative review. Academic
Medicine, 88(11), 1765-1777.

Osman, M. (2004). Dual-Process Theories of Reasoning. Psychonomic Bulletin & Review, 11(6),
988-1010.

Ovink, S., Kalogrides, D., Nanney, M., & Delaney, P. (2018). College match and undermatch:
Assessing student preferences, college proximity, and inequality in post-college outcomes.
Research in Higher Education, 59(5), 553-590. https://doi.org/10.1007/s11162-017-9482-y

Page, L. C., Castleman, B. L., & Meyer, K. (2020). Customized nudging to improve FAFSA
completion and income verification. Educational Evaluation and Policy Analysis, 42(1), 3—
21. https://doi.org/10.3102/0162373719876916

Page, L., Lee, J., & Gehlbach, H. (2020). Conditions under which college students can be
responsive to nudging. (EdWorkingPaper No. 20-242). Annenberg Institute at Brown
University. https://doi.org/10.26300/vjfs-kv29

Parikh, R. B., Manz, C., Chivers, C., Regli, S. H., Braun, J., Draugelis, M. E., Schuchter, L. M.,
Shulman, L. N., Navathe, A. S., Patel, M. S., & O’Connor, N. R. (2019). Machine learning
approaches to predict 6-month mortality among patients with cancer. JAMA Network Open,
2(10), 1-12. https://doi.org/10.1001/jamanetworkopen.2019.15997

Patel, M. S., Small, D. S., Harrison, J. D., Fortunato, M. P., Oon, A. L., Rareshide, C. A. L., Reh,
G., Szwartz, G., Guszcza, J., Steier, D., Kalra, P., & Hilbert, V. (2019). Effectiveness of
behaviorally designed gamification interventions with social incentives for increasing
physical activity among overweight and obese adults across the united states: The STEP UP
randomized clinical trial. JAMA Internal Medicine, 179(12), 1624-1632.

https://doi.org/10.1001/jamainternmed.2019.3505



152

Patrick, K., Raab, F., Adams, M. A,, Dillon, L., Zabinski, M., Rock, C. L., Griswold, W. G., &
Norman, G. J. (2009). A text message-based intervention for weight loss: Randomized
controlled trial. Journal of Medical Internet Research, 11(1), 1-10.
https://doi.org/10.2196/jmir.1100

Pennington, C. R., Heim, D., Levy, A. R., & Larkin, D. T. (2016). Twenty years of stereotype
threat research: A review of psychological mediators. PLoS ONE, 11(1), 1-25.
https://doi.org/10.1371/journal.pone.0146487

Persistence, F. (2020). Persistence and retention 2020. In National Student Clearinghouse
Research Center. https://nscresearchcenter.org/persistence-retention/

McMahon, W. W. (2009). Higher learning, greater good: The private and social benefits of
higher education. Johns Hopkins University Press.

Pew Research Center. (2019, July). Demographics of mobile device ownership and adoption in
the United States. Pew Research Center. https://www.pewresearch.org/internet/fact-
sheet/mobile/

Purohit, A. K., & Holzer, A. (2019). Functional digital nudges: Identifying optimal timing for
effective behavior change. In Extended Abstracts of the 2019 CHI Conference on Human
Factors in Computing Systems. https://doi.org/10.1145/3290607.3312876

Rabin, L. A., Fogel, J., & Nutter-Upham, K. E. (2011). Academic procrastination in college
students: The role of self-reported executive function. Journal of Clinical and Experimental
Neuropsychology, 33(3), 344-357. https://doi.org/10.1080/13803395.2010.518597

Rahimian, P., O’Neal, E. E., Zhou, S., Plumert, J. M., & Kearney, J. K. (2018). Harnessing
vehicle-to-pedestrian (V2P) communication technology: Sending traffic warnings to texting

pedestrians. Human Factors, 60(6), 833-843. https://doi.org/10.1177/0018720818781365



153

Riegle-Crumb, C., King, B., & Irizarry, Y. (2019). Does STEM stand out? Examining
racial/ethnic gaps in persistence across postsecondary fields. Educational Researcher,
48(3), 133-144. https://doi.org/10.3102/0013189X19831006

Robeyns, 1. (2006). Three models of education. Theory and Research in Education, 4(1), 69-84.
https://doi.org/10.1177/1477878506060683

Robinson, Sherry, Stubberund, H. A. (2012). Communication preferences among university
students. Academy of Educational Leadership Journal, 16(2), 105-113.
https://search.proquest.com/docview/1037692095?pq-
origsite=gscholar&fromopenview=true

Rose, P. (2016 September 30). Why veterinary medicine, the whitest profession in american,
needs black students. The HuffPost. https://www.huffpost.com/entry/why-veterinary-
medicine-t_b 8211558

Rubin D. B. (1974). Estimating causal effects of treatment in randomized and nonrandomized
studies. Journal of Educational Psychology, 66(5), 688—701.
http://www.fsb.muohio.edu/1ij14/420 paper Rubin74.pdf

Samuels, R. (2009). The magical number two, plus or minus: Dual process theory as a theory of
cognitive kinds. In In two minnds: Dual processes and beyond (pp. 129-146). Oxford
University Press.

Schmitt, S. Y., & Schlatterer, M. G. (2021). Poverty and limited attention. Economics & Human
Biology, 41, 1-15. https://doi.org/10.1016/j.ehb.2021.100987

Scott-Clayton, J. (2011). The shapeless river: Does a lack of structure inhibit students’ progress
at community colleges? (CCRC Working Paper No. 25). Community College Research

Center at Columbia University. https://files.eric.ed.gov/fulltext/ED515131.pdf



154

Shapiro, J. R. (2011). Different groups, different threats: A Multi-Threat approach to the
experience of stereotype threats. Personality and Social Psychology Bulletin, 37(4), 464—
480. https://doi.org/10.1177/0146167211398140

Skierkowski, D., & Wood, R. M. (2012). To text or not to text? the importance of text messaging
among college-aged youth. Computers in Human Behavior, 28(2), 744—-756.
https://doi.org/10.1016/j.chb.2011.11.023

Smith, D. G., Turner, C. S. V., Osei-Kofi, N., & Richards, S. (2004). Interrupting the usual:
Successful strategies for hiring diverse faculty. The Journal of Higher Education, 75(2),
133-160. https://doi.org/10.1353/jhe.2004.0006

Smith, J. L., Brown, E. R., Thoman, D. B., & Deemer, E. D. (2015). Losing its expected
communal value: how stereotype threat undermines women’s identity as research scientists.
Social Psychology of Education, 18(3), 443-466. https://doi.org/10.1007/s11218-015-9296-
8

Sokol-Hessner, P., Camerer, C. F., & Phelps, E. A. (2013). Emotion regulation reduces loss
aversion and decreases amygdala responses to losses. Social Cognitive and Affective
Neuroscience, 8(3), 341-350. https://doi.org/10.1093/scan/nss002

Steel, P. (2007). The nature of procrastination: A meta-analytic and theoretical review of
quintessential self-regulatory failure. Psychological Bulletin, 133(1), 65-94.
https://doi.org/10.1037/0033-2909.133.1.65

Steele, C. M. (1997). A threat in the air: How stereotypes shape intellectual identity and
performance. American Psychologist, 52(6), 613-629. https://doi.org/10.1037//0003-
066x.52.6.613

Steele, C. M., & Aronson, J. (1995a). Stereotype threat and the intellectual test performance of



155

African Americans. Journal of Personality and Social Psychology, 69(5), 797-811.
https://doi.org/10.1037//0022-3514.69.5.797

Stewart, S., Lim, H., & Kim, J. (2015). Factors influencing college persistence for first-time
students. Journal of Developmental Education, 38(3), 12—-20.

Stoltz, D., Lizardo, O., Mowry, R., Sepulvado, B., Van Ness, J., Taylor, M., & Wood, M. L.
(2016). What are dual process models? Implications for cultural analysis in sociology.
American Sociological Association, 34(4), 287-310. https://doi.org/10.31235/0sf.io/sx8b6

Sunstein, C. R., Reisch, L. A., & Rauber, J. (2018). A worldwide consensus on nudging? Not
quite, but almost. Regulation and Governance, 12(1), 3-22.
https://doi.org/10.1111/rego.12161

Swanson, J. A., Renes, S. L., & Strange, A. T. (2018). The communication preferences of
collegiate students. Proceedings of the 15th International Conference on Cognition and
Exploratory Learning in the Digital Age, CELDA 2018, 86-93. https://doi.org/10.1007/978-
3-030-48190-2_4

Szaszi, B., Palinkas, A., Palfi, B., Szollosi, A., & Aczel, B. (2018). A systematic scoping review
of the choice architecture movement: Toward understanding when and why nudges work.
Journal of Behavioral Decision Making, 31(3), 355-366. https://doi.org/10.1002/bdm.2035

Thaler, R. H., & Sunstein, C. R. (2003). Libertarian paternalism. The American Economic
Review, 93(2), 175-179. http://www.jstor.org/stable/3132220

Thaler, R. H., Sunstein, C. R., & Balz, J. P. (2010). Choice architecture. Social Science Research
Network. http://ssrn.com/abstract=1583509

Thaler, R., & Sunstein, C. R. (2009). Nudge: Improving decisions about health, wealth, and

happiness. Penguin Books.



156

Thompson, D. (2013 November 6). The 33 whitest jobs in america. The Atlantic.
https://www.theatlantic.com/business/archive/2013/11/the-33-whitest-jobs-in-
america/281180/

Tice, D. M., & Baumeister, R. F. (1997). Longitudinal study of procrastination, performance,
stress, and health: The costs and benefits of dawdling. Psychological Science, 8(6), 454—
458. https://doi.org/10.1111/j.1467-9280.1997.tb00460.x

Tinto, V. (1993). Leaving college: Rethinking the causes and cures of student attrition (2nd ed.).
University of California Press.

Tomlin, J. L., Brodbelt, D. C., & May, S. A. (2010). Influences on the decision to study
veterinary medicine: Variation with sex and background. Veterinary Record, 166(24), 744—
748. https://doi.org/10.1136/vr.b4834

Walton, G. M. (2014). The new science of wise psychological interventions. Current Directions
in Psychological Science, 23(1), 73-82. https://doi.org/10.1177/0963721413512856

Walton, G. M., & Cohen, G. L. (2007). A guestion of belonging: Race, social fit, and
achievement. Journal of Personality and Social Psychology, 92(1), 82-96.
https://doi.org/10.1037/0022-3514.92.1.82

Wang, M., Rieger, M. O., & Hens, T. (2017). The impact of culture on loss aversion. Journal of
Behavioral Decision Making, 30(2), 270-281. https://doi.org/10.1002/bdm.1941

Weijers, R. J., de Koning, B. B., & Paas, F. (2020). Nudging in education: from theory towards
guidelines for successful implementation. European Journal of Psychology of Education,
36(3), 1-20. https://doi.org/10.1007/s10212-020-00495-0

Wickens, C. D. (1980). The structure of attentional resources. In Attention & Performance (pp.

239-257). Erlbaum.



157

Widmar, N., Bir, C., Lai, J., & Wolf, C. (2020). Public perceptions of veterinarians from social
and online media listening. Veterinary Sciences, 7(2), 1-13.
https://doi.org/10.3390/VETSCI7020075

Yan, T., Kreuter, F., & Tourangeau, R. (2012). Evaluating survey questions: A comparison of
methods. Journal of Official Statistics, 28(4), 1-28.

Yeung, R., & Nguyen-Hoang, P. (2019). Using texting to nudge urban public school students to
and through college Using texting to nudge urban public school students to and through
college. Journal of Research on Technology in Education, 52(1), 113-127.
https://doi.org/10.1080/15391523.2019.1683105

Zimmel, D. N., & Lloyd, J. W. (2015). The changing fiscal environment for academic veterinary
medicine. Journal of Veterinary Medical Education, 42(5), 414-424.

Zimmerman, S. D. (2014). The returns to college admission for academically marginal students.

Journal of Labor Economics, 32(4), 711-754. https://doi.org/10.1086/676661



158

APPENDICES



159

Appendix A - Accredited Colleges of Veterinary Medicine

Accreditation is a classification granted to a college that has no deficiencies in any of the
standards and is granted for a period of up to seven years. Below is a list of all accredited
colleges of veterinary medicine within the United States.

ALABAMA

Auburn University
College of Veterinary
Medicine

104 J. E. Greene Hall
Auburn University, AL
36849

Phone: 334-844-4546

Tuskegee University
College of Veterinary
Medicine Tuskegee, AL
36088

Phone: 334-727-8174

ARIZONA
Midwestern University
College of Veterinary
Medicine

Glendale, AZ 85308
Phone: 623-572-3215

ILLINOIS

University of Illinois
College of Veterinary
Medicine,

2001 South Lincoln Avenue
Urbana, IL 61802

Phone: 217-333-2760

University of Arizona
College of Veterinary
Medicine

Tucson, AZ 85721
Phone: 520-621-2355

CALIFORNIA

University of California
School of Veterinary
Medicine Davis, CA 95616-
8734

Phone: 530-752-1360

Western University of

Health Sciences

College of Veterinary
Medicine

309 E Second Street - College
Plaza Pomona, CA, 91766
Phone: 909-469-5628

MASSACHUSETTS
Tufts University

School of Veterinary
Medicine

200 Westboro Road

North Grafton, MA 01536
Phone: 508-839-5302

COLORADO

Colorado State University
College of Veterinary
Medicine and Biomedical
Sciences

Fort Collins, CO 80523-
1601

FLORIDA

University of Florida
College of Veterinary
Medicine, PO Box 100125
Gainesville, FL 32610-0125
Phone: 352-392-4202

GEORGIA
University of Georgia
College of Veterinary
Medicine

Athens, GA 30602
Phone: 706-542-3000

NEW YORK

Cornell University

College of Veterinary Medicine
Ithaca, NY 14853-6401

Phone: 607-253-3700



INDIANA

Purdue University
College of Veterinary
Medicine,

1240 Lynn Hall

West Lafayette, IN 47907
Phone: 765- 494-7607

IOWA

lowa State University
College of Veterinary
Medicine

Ames, 1A 50011
Phone: 515-294-1242

KANSAS

Kansas State University
College of Veterinary
Medicine

Manhattan, KS 66506
Phone: 785-532-5660

LOUISIANA

Louisiana State University
School of Veterinary
Medicine

Baton Rouge, LA 70803-8402
Phone: 225-578-9900

OREGON

Oregon State University
Carlson College of Veterinary
Medicine

Corvallis, OR 97331

Phone: 541-737-2098

PENNSYLVANIA
University of Pennsylvania
School of Veterinary
Medicine 3800

Spruce Street

MICHIGAN

Michigan State University
College of Veterinary
Medicine

G-100 Veterinary Medical
Center East Lansing, Ml
48824

Phone: 517-355-9793

MINNESOTA
University of Minnesota
College of Veterinary
Medicine

1365 Gortner Avenue
St. Paul, MN 55108
Phone: 612-625-5000

MISSISSIPPI

Mississippi State University
College of Veterinary
Medicine

Mississippi State, MS 39762
Phone: 662-325-3432

MISSOURI

University of Missouri-
Columbia

College of Veterinary
Medicine

Columbia, MO 65211
Phone: 573-882-3877

Lincoln Memorial University
College of Veterinary
Medicine

Harrogate, TN 37752

Phone: 423-869-7150

TEXAS

Texas A&M University
College of Veterinary
Medicine &
Biomedical Sciences
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Long Island University

College of Veterinary Medicine
Long Island University

720 Northern Boulevard
Brookville, NY 11548-1300

NORTH CAROLINA

North Carolina State University
College of Veterinary Medicine
4700 Hillsborough Street
Raleigh, NC 27606

OHIO

The Ohio State University
College of Veterinary Medicine
1900 Coffey Road

Columbus, OH 43210-1092

OKLAHOMA

Oklahoma State University
College of Veterinary Medicine
Stillwater, OK 74078

Phone: 405-744-6961

VIRGINIA

Virginia Tech
Virginia-Maryland College of
Veterinary Medicine
Blacksburg, VA 24061-0442
Phone: 540-231-7666

WASHINGTON

Washington State University
College of Veterinary
Medicine Pullman, WA 99164-
7010
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Philadelphia, PA 19104-6044 College Station, TX 77843- Phone: 509-335-9515
4461
Phone: 979-845-5051

TENNESSEE Texas Tech University WISCONSIN

University of Tennessee School of Veterinary University of Wisconsin Madison
College Medicine & School of Veterinary Medicine
of Veterinary Medicine 2407  Biomedical Sciences 2015 Linden Drive West

River Drive Amarillo, Texas 79106 Madison, W1 53706-1102
Knoxville, TN 37996 Phone: 806-834-1291 Phone: 608-263-6716

Phone: 865-974-7262
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Appendix B — Full Communication Schedule by Treatment Groups

Date

Control

Treatment Group 1

Treatment Group 2

6/19

Dear {{First Name}},

The Association of American Veterinary Medical Colleges (AAVMC) is
thrilled you've started your application and we look forward to working with
you as you progress through the submission process. Applying to
veterinary school isn't the easiest task, but we hope you understand you
have resources available to help you through it

Throughout the 2021 cycle, you will receive various communications
regarding important information and reminders, so please be on the
lockout for those. Your success is important to us, so don't hesitate to
reach out to VMCAS Customer Service for any assistance you may need
with your application.

Pro Tips:

« Reference the VIMCAS Help Center as you complete your application

+ Reference the AAVMC website for Applicant Resources

« Sign up for one of the many VMCAS webinars throughout the
application cycle to ask guestions.

» Submit 4-6 weeks prior to the September 15 deadline

« Conveniently track the status of your application

In the meantime, if you have questions about how to enter information into
WMCAS, please contact our excellent customer service team

at vmcasinfo@vmcas.org or 617-612-2884. They are primed and ready to
assist you!

Complete Your Application Today!

Good luckl!

Sincerely,
AAVMC and VMCAS Support Team

{{First Name}},
congratulations on
starting your application!
Need assistance? Find
our help center here
[link] and applicant
webinars here [link]

{{First Name}},
congratulations on starting your
application. Many veterinary
students want to make the
world a better place. We can't
wait to see what you'll do!

Need assistance? Check out our
Help Center [link] and
applicant webinars [link]
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6/23

Hi {{First Name}},

Congratulations on starting your VMCAS application! We are looking
forward to working with you as you progress through your application.
Right now the information in your application has been saved and is
pending completion

The application is designed to put YOU at the center of

|attention. Beyond your academic history, veterinary programs will
consider your work and life experiences, communication skills, leadership,
and potential contributions to the institution and profession. It's your time to
shinel

'Your VMCAS application provides a convenient and efficient process to
apply to multiple institutions using a single .applicatior_\. Check out a

imeline and instruction y_actions to take for
lcompleting your application

Pro Tips

« Reference the VMCAS Help Center as you complete your application
« Reference the AAVMC website for Applicant Resources

« Sign up for one of the many VMCAS webinars throughout the
application cycle to ask questions.

Submit 4-6 weeks prior to the September 15 deadline

« Conveniently track the status of your application

\We are here to help you tool Feel free to contact VMCAS support via Chat,
or vmcasinfo@ymcas org, or (617) 612-2884.

Complete Your Application Today!

{{First Name}}, the
application process was
designed to put you at
the center of attention
[link] Need help
covering expenses?
Learn more about our fee
waiver program here
[link]

{{First Name}}, it's normal to
feel overwhelmed during the
application process. We're here
to support you! Check out the
new 2022 application guide for
your step-by-step plan [link]
AAVMC can also provide
financial support to help you
along the way. Learn more here
[link]
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6/26

{{First Name}},

We're glad to see that you've started your VMCAS application and wanted
1o make sure that you have everything you need to finish it.

You can find very helpful information on submitting your application in
the VIMCAS Applicant Help Center. We want to let you know that we are
here to help you too. Feel free to contact VMCAS support via Chat,

or vmcasinfo@yvmcas org, or (617) 612-2884.

Reminder: Application deadline is September 15, 2020.

We know life is busy, but imagine how good it will feel to get this
preliminary step out of the way.

Complete Your Application Today!

Sincerely,
VMCAS Support Team

{{First Name} }, we’re
glad to see you’ve started
the application process
[link] Don’t forget the
deadline is 9/15/2021

{{First Name}}, did you know
the veterinary profession is
looking to diversify? Learn
more here [link]

Don't forget the deadline to
apply is 9/15/2021! [link]
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6/30 | [ni trirst nameds, Text: {{First Name}}, Text: (1/2): {{First Name}},
just a friendly reminder | wondering if your application
Just a friendly reminder that your VMCAS application is not yet submitted. tO Complete yOUI' StandS 0Ut'7 Leam more abOUt
— T application today! [link] | the AAVMC’s support of
Sri el ay: holistic admissions here [link]
(2/2): Have more questions?
Success is just a few clicks away. You may want to schedule a specific We’re here to_ help. Visit the
time to complete your application by setting a reminder on your phone. h6|p center [I|nk]
Below are resources to keep you on track.
 Quick Start Guide & FAQs
o Applicant Help Center
Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@vmcas.org, or (617) 612-2884
VMCAS is your first step towards an exciting career in veterinary
medicine! Login and apply today!
Sincerely,
VMCAS Support Team
713 Email: reminder to apply for the fee waiver program and Text: {{First Name}}, Text: (1/2) {{First Name}}, we

links to fee waiver resources

did you know that
VMCAS offers a fee
assistance program?
Check out these
resources to learn more
[link]

believe nothing should stand
between you and your goals.
(2/2): Check out these
resources to learn more about
our fee assistance program and
how we can help you apply
[link]
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717

Hi {{First Name}},

We wanted to let you know that if you do not want to enter your
coursework into your VMCAS application, our Professional Transcript
Entry Service (PTE) specialists are here to help. You are not required to
use this service in order to submit an application in VMCAS. But if you
choose to do so, the last day you can order this service is August 14,
2020.

If you would like to use this service, consider the following key points:

« You are responsible for ordering your transcripts to be sent to
VMCAS

« You must submit to at least one program in order for PTE to begin

« After you submit your application, VMCAS must receive all your
transcripts before we can begin the PTE process;

« Once we receive your transcripts, it can take up to 10 business days

to complete PTE, at which point you will receive a notification to log

back into your application and approve the PTE so we can begin the

application verification process (note: ordering PTE does not speed
up the verification process).
« There are no refunds for PTE

Click here for more information about the PTE process. To chat with us,
please email vmcasinfo@vmcas org or call 617-612-2884.

Regards,
VMCAS Customer Service

Text: {{First Name}},
you don’t have to enter
in your own transcripts!
Our PTE specialists are
here to help. Learn more
here [link]

Text: (1/1): {{First Name}},
entering transcripts can be a
headache, we get it. Check out
our transcript entry service to
save some time [link out to
PTE resource] Don’t let this
step get in the way of your
goals! [link]
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7110

Mi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success 1s just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone
Below are resources 10 keep you on track

- Q } F
» Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at ymcasinfo@vmcas org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary
medicinel Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
the deadline to apply is
approaching. Have
questions? [link]

Text: (1/2): {{First Name}},
finishing your application is
just the first step on your
promising career as a
veterinary professional. Don’t
forget to hit submit on your
bright future!

(2/2): Check out this helpful
applicant guide [link]
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7/14 _ Text: {{First Name}}, Text: (1/2):{{First Name}},
{{First Name}}, , .
we look forward to don’t forget to finish your
We're glad to see that you've started your VMCAS application and wanted Working Wlth yOU to application tOday' A DVM can
you you icati W
to make sure that you have everything you need to finish it complet_e your help prepare you to make real
application. Need change in the world. Learn
You can find very helpful information on submitting your application in assistance? [link] more ab_OUt h_OW th'S_ recent_
the VMCAS Applicant Help Center. We want to let you know that we are DVM [link] is creating social
here to help you too. Feel free to contact VMCAS support via Chat, i i
or vmcasinfo@vmcas.org, or (617) 612-2884 Change In our Commun.lty.
(2/2): Need help applying?
Reminder: Application deadline is September 15, 2020. [Imk]
We know life is busy, but imagine how good it will feel fo get this
preliminary step out of the way
Complete Your Application Today!
Sincerely,
VMCAS Support Team
7/17 | Email: reminder to apply for the fee assistance program and | Text: {{First Name}}, Text: (1/2) {{First Name}},

links to fee waiver resources

did you know that
VMCAS offers a fee
assistance program?
Check out these
resources to learn more
[link]

applying to vet school is
expensive. We can help. (2/2):
Check out these resources to
learn more about our fee
assistance program and how we
can help you apply [link]
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7121

Hi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success is just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone.
Below are resources to keep you on track.

o Quick Start Guide & FAQs
o Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@yvmcas.org, or (617) 612-2884.

VMCAS is your first step towards an exciting career in veterinary
medicine! Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}}, do
you have everything you
need to finish your
application? [link]

Text: (1/1): {{First Name}},
did you know that you don’t
need a perfect 4.0 GPA to get
into vet school? Shake off
those myths and finish your
application today! Need help?
[link]




170

7124

{First Name}},

ne of the benefits of applying_through VMCAS is the level of support you

an expect from our team. We want you to know that we're here for you at

very step of the way and wanted to provide some helpful resources and
hext steps:

» Select a VMCAS Program
o By selecting a program, you can see program specific
questions, essay questions, and other requirements
o There is no obligation to submit to a program you have
selected, so you can select as many programs that you may be
interested in
o Submit your 2020-2021 VMCAS Application
o Monitor Your VMCAS Application

Remember that if you have any questions please visit the VMCAS

Applicant Help center to chat with us, or contact us directly at
vmcasinfo@vmcas.org or (617) 612-2884.

Login to Your Application

Text: {{First Name}},
you’ve started your
application, don’t forget
to complete it! [link]

Text: (1/2): {{First Name}},
did you know veterinary
medicine offers diverse career
choices? The first step is
completing your application!
Want to learn more about your
future options? [link]

(2/2) Don’t forget to complete
your application [link]
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7128

Hi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success is just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone.
Below are resources to keep you on track.

» Quick Start Guide & FAQs
« Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@vmcas.org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary
medicine! Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
don’t forget to complete
your application. Success
is a few clicks away!
[link]

Text: (1/1): {{First Name}},
we noticed you haven’t
finished your application.
Many people are interested in
vetmed due to their compassion
for animals and love of science.
We don’t want to miss out on
what you have to offer. Submit
your application now. Need
help? [link]
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7131

{First Name}}, Text: {{First Name}}, Text: (1/1): [First Name], we’re
applying through here to support YOU every step
ne of the benefits of applying through VMCAS is the level of support you VMCAs 1s easy. Learn of the way. YOUIj ?‘ppllcatlon IS
an expect from our team. We want you to know that we're here for you at more about how to select | not a scorecard, it’s a
n;itwstsetggjm the way and wanted to provide some helpful resources and a program anq Complete representation Of your
T your application today. uniqueness. Need help_
o By selecting a program, you can see program specific [link] selecting a program? [link]
questions, essay questions, and other requirements
o There is no obligation to submit to a program you have
selected, so you can select as many programs that you may be
interested in
o Submit your 2020-2021 VMCAS Application
« Monitor Your VMCAS Application
Remember that if you have any questions please visit the VMCAS
Applicant Help center to chat with us, or contact us directly at
vmcasinfo@vmcas.org or (617) 612-2884.
Login to Your Application
8/4 {First Name}}, Text: {{First Name}}, Text: (1/1): [First Name], the

IOne of the benefits of applying through VMCAS is the level of support you
can expect from our team. We want you to know that we're here for you at
every step of the way and wanted to provide some helpful resources and
hext steps:

« Select a VMCAS Program
o By selecting a program, you can see program specific
questions, essay questions, and other requirements
o There is no obligation to submit to a program you have
selected, so you can select as many programs that you may be
interested in
o Submit your 2020-2021 VMCAS Application
« Monitor Your VMCAS Application

Remember that if you have any questions please visit the VMCAS

Applicant Help center to chat with us, or contact us directly at
vmcasinfo@vmcas.org or (617) 612-2884.

Login to Your Application

the deadline is
approaching fast! Have
questions?

[link]

application cycle closes soon!
The vetmed community needs
more people like you. Don’t
miss out on your opportunity to
follow your passion. Need
help? [link]
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8/11

Hi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success is just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone.
Below are resources to keep you on track.

¢ Quick Start Guide & FAQs
« Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vimcasinfo@vmcas.org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary
medicine! Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
just wanted to make sure
you have everything you
need to complete your
application! Check here
for help [link]

Text: (1/1): {{First Name}},
filling out your application can
be a challenge but you’re not
alone. Need help? Applicants
just like you are heading here
to get assistance and stay on
track [link]
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8/14

{{First Name}},

We're glad to see that you've started your VMCAS application and wanted
to make sure that you have everything you need to finish it

You can find very helpful information on submitting your application in
the VMCAS Applicant Help Center. We want to let you know that we are
here to help you too. Feel free to contact VMCAS support via Chat,

or vmcasinfo@vmcas.org, or (617) 612-2884

Reminder: Application deadline is September 15, 2020.

We know life is busy, but imagine how good it will feel to get this
preliminary step out of the way

Complete Your Application Today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
did you know we’ve put
together the best list of
resources to help you get
your application
completed? [link] Hurry
now, the deadline is
9/15!

Text: (1/1): {{First Name}},
don’t waste valuable time
trying to figure out the process
on your own. Go here for help
and complete your application
before the 9/15 deadline! [link]

8/18

Text: application is pending, login for resources

Text: {{First Name}},
your VMCAS
application is pending
completion. Log in to
access helpful resources
and complete your
application today or call
us at 617-612-2884 [link]

Text: {{First Name}}, looks
like your application is still
pending. Login to connect with
the resources you need to finish
or call us [617-612-2884]
We’re here to get you through
this major milestone. [link]
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8/21

{{First Name}},

We're glad to see that you've started your VMCAS application and wanted
fo make sure that you have everything you need to finish it.

You can find very helpful information on submitting your application in
the VMCAS Applicant Help Center. We want to let you know that we are
here to help you too. Feel free to contact VMCAS support via Chat,

or vimcasinfo@vmecas org, or (617) 612-2884

Reminder: Application deadline is September 15, 2020.

We know life is busy, but imagine how good it will feel to get this
preliminary step out of the way.

Complete Your Application Today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
just another friendly
reminder that your
application isn’t
complete. Get back on
track with our live chat
feature [link]

Text: (1/1): {{First Name}},
Stuck in the application
process? We get it. Check out
our live chat feature for
personalized help. We can get
you back on the road to
becoming a veterinarian. [link]
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8/25

Hi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success is just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone.
Below are resources to keep you on track.

e Quick Start Guide & FAQs
« Applicant Help Center

Have Questions? \We're here to help. Visit the VMCAS Applicant Help

Center, where you can contact us via chat, or you can contact us
at vmcasinfo@vmcas.org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary
medicine! Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
the deadline to finalize
your application is
approaching fast! Have
questions? [link]

Text: (1/1): {{First Name}},
the AAVMC is committed to
helping all applicants succeed.
Go here to learn more [link]
and submit your application
today [link]
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8/28 | Hi{{First Name}}, Text: {{First Name}}, Text: (1/1): {{First Name}},
the deadline to apply is the deadline to apply is
The deadline to finalize your application to veterinary school is approaching_ Check out approaching. Need he|p with
approaching fast! Fortunately for you the VMCAS application allows you . . in
to apply to multiple veterinary institutions and submit them with ease. your status here [link] your application? Check your
Have Questions? We're here to help. Visit the VMCAS Applicant Help and _com_plete your status here [|Il’lk] and contact us
Center, where you can contact us via chat, or you can contact us application now! for support.
at vmcasinfo@vmcas.org or (617) 612-2884.
VMCAS is your first step towards an exciting career in veterinary
medicinel Login and apply today!
Complete Your Application Today!
Sincerely,
VMCAS Support Team
9/1 {{First Name}}, Text: {{First Name}}, Text: 1/1): {{First Name}}, did

One of the benefits of applying_through VMCAS is the level of support you
can expect from our team. We want you to know that we're here for you at
every step of the way and wanted to provide some helpful resources and
next steps:

« Select a VMCAS Program
o By selecting a program, you can see program specific
questions, essay questions, and other requirements
o There is no obligation to submit to a program you have
selected, so you can select as many programs that you may be
interested in
o Submit your 2020-2021 VMCAS Application
« Monitor Your VMCAS Application

Remember that if you have any questions please visit the VMCAS

Applicant Help center to chat with us, or contact us directly at
vmcasinfo@vmcas.org or (617) 612-2884.

Login to Your Application

VMCAS is here to
support you. Learn more
about how to select a
program and finish your
application today. [link]

you know that you don’t need
over 1,000 hours’ worth of
animal experience to get into
vet school? Click here to finish
your application, select a
program, and apply now! [link]
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9/4

Hi {{First Name}},

The deadline to finalize your application to veterinary school is
approaching fast! Fortunately for you the VMCAS application allows you
to apply to multiple veterinary institutions and submit them with ease.

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@yvmcas.org or (617) 612-2884.

VMCAS is your first step towards an exciting career in veterinary
medicine!l Login and apply today!

Complete Your Application Today!

Sincerely,

VMCAS Support Team

Text: {{First Name}}, it
looks like your
application isn’t
complete yet. Check out
these helpful resources
[link]

Text: (1/1): {{First Name}}, it
looks like you haven’t finished
your application yet. We get it,
there’s a lot to do. Check out
our applicant guide and make a
list of tasks you can accomplish
[link]
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9/11

Hi {{First Name}},

The deadline to finalize your application to veterinary school is
approaching fast! Fortunately for you the VMCAS application allows you
to apply to multiple veterinary institutions and submit them with ease.

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@yvmcas.org or (617) 612-2884.

VMCAS is your first step towards an exciting career in veterinary
medicine!l Login and apply today!

Complete Your Application Today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
the VMCAS application
has been extended to
September 29th! Need
help finishing your
application? Call
VMCAS at 617-612-
2884 or email
vmcasinfo@vmcas.org

Text: (1/2): {{First Name}},
the AAVMC is committed to
helping individuals succeed.
Due to recent national
disasters, including Hurricane
Ida, the deadline to apply has
been extended to September
29" Need help applying? Call
VMCAS at 617-612-2884 or
email vmcasinfo@vmcas.org




180

9/15

Hi {{First Name}},

Just a friendly reminder that your VMCAS application is not yet submitted.

Complete Your Application Today!

Success is just a few clicks away. You may want to schedule a specific
time to complete your application by setting a reminder on your phone.
Below are resources to keep you on track.

¢ Quick Start Guide & FAQs
« Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vimcasinfo@vmcas.org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary
medicinel Login and apply today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
your VMCAS
application is pending
completion. Log in or
call us to access helpful
resources and complete
your application today
[617-612-2884]

Text: {{First Name}}, looks
like your application is still
pending. Login to connect with
the resources you need to finish
or call us [617-612-2884] and
we’ll get this done together.
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9/25

{{First Name}},

One of the benefits of applying_through VMCAS is the level of support you
can expect from our team. We want you to know that we're here for you at
every step of the way and wanted to provide some helpful resources and
next steps:

o Select a VMCAS Program
o By selecting a program, you can see program specific
questions, essay questions, and other requirements
o There is no obligation to submit to a program you have
selected, so you can select as many programs that you may be
interested in
o Submit your 2020-2021 VMCAS Application
o Monitor Your VMCAS Application

Remember that if you have any questions please visit the VMCAS

Applicant Help center to chat with us, or contact us directly at
vmcasinfo@vmcas.org or (617) 612-2884.

Login to Your Application

Text: {{First Name}},
the deadline to apply is
less than a week away!
Make sure to get your

application in on time.
Need help? [link]

Text: (1/2): {{First Name}},
There's less than a week left to
apply! We're here to support
you and make sure you get
your application in on time.
Need help navigating the
process? [link]




182

9127

Hi {{First Name}},

The deadline to finalize your application to veterinary school is
approaching fast! Fortunately for you the VMCAS application allows you
to apply to multiple veterinary institutions and submit them with ease

Have Questions? \We're here to help. Visit the VMCAS Applicant Help
Center, where you can contact us via chat, or you can contact us
at vmcasinfo@vmcas.org or (617) 612-2884.

VMCAS is your first step towards an exciting career in veterinary
medicinel Login and apply today!

Complete Your Application Today!

Sincerely,
VMCAS Support Team

Text: {{First Name}},
the deadline to apply is
9/29. We want to make
sure you get your
application finished!
Check out the applicant
guide or call us at 617-
612-2884 for additional
assistance

[link]

Text: (1/2): {{First Name}},
your life experiences play an
important role in your decision
to become a vet and college
admissions offices are taking
note. Check out this podcast to
learn more about holistic
admissions practices [link]
(2/2): The deadline to apply is
9/29! Check out the applicant
guide [link] or call us at 617-
612-2884 for help.
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0/28 | Hi {{First Name}}, Text: {{First Name}}, Text: {{First Name}}, the

success is just a few deadline to apply is tomorrow!

Just a friendly reminder that your VMCAS application is not yet submitted. CIICkS away- CheCk OUt Itls never tOO Iate tO fOIIOW
our resources here [link | your passion. We're here to

Complete Your Application Today! out to resources] or call | help. Let's do this. Click here to

us now! [617-612-2884] | finish your application now
[link] [link] or call us at 617-612-

Success is just a few clicks away. You may want to schedule a specific 2884,

time to complete your application by setting a reminder on your phone.

Below are resources to keep you on track.

o Quick Start Guide & FAQs
» Applicant Help Center

Have Questions? We're here to help. Visit the VMCAS Applicant Help

Center, where you can contact us via chat, or you can contact us

at vmcasinfo@vmcas.org, or (617) 612-2884

VMCAS is your first step towards an exciting career in veterinary

medicinel Login and apply today!

Sincerely,

VMCAS Support Team

*N/A | Email: congratulations on completing their application and Text: {{First Name}}, Text:{{[First Name}},

links out to resources to stay involved

congratulations! You’ve
completed a huge step on
your journey to
becoming a veterinarian
[link]

congratulations! You’ve

completed a huge step on your

journey to becoming a

veterinarian. Stay involved to

see what comes next! [link]




