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Abstract             

Two distinct literature bases exist documenting the benefits of study aboard participation and 

state-adopted merit-aid policies. However, none, to date, have estimated the impact of merit-aid 

adoption on study abroad participation. Results from our study demonstrate the potential positive 

externality merit-aid policy adoption has on study abroad participation. Additionally, we find 

that increases in study abroad participation is concentrated without public doctoral/research 

institutions.  
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Introduction 

 The increasingly global nature of the business world continues to raise employers’ 

interest in students with international/global experiences that complement their academic training 

(Trooboff et al., 2008). In light of this, college students have traditionally turned to study abroad 

programs to combine educational and international experiences (Hoffa, 2007; Kitsantas, 2004). 

Institutions of higher education have typically tried to balance the demand for global educational 

experiences with concerns for the rising costs of attending college. Consequently, states have 

adopted a number of policies to mitigate students’ uncertainties about the costs of higher 

education. While systematic bodies of literature separately address the predictors and impact of 

the international educational experience (e.g., study abroad) and the role of state financial aid 

policies on student decision-making, a void exists in the literature connecting these two 

mechanisms.  

 Various scholars have examined the impact of merit-aid policies on academic and social 

outcomes. In particular, scholars have found that the adoption of merit-aid policies has directly 

impacted academic outcomes such as in-state student enrollment (Cornwell et al., 2006; Stanley, 

& French, 2009; Upton, 2016), student retention and completion (Henry et al., 2004; Scott-

Clayton, 2011), and students’ major choices (Hu, 2008; Zhang, 2011). Additionally, merit-aid 

policies have been linked to indirect academic and social outcomes, such as Advanced Placement 

(AP) course-taking patterns (Kramer, 2016) and increases in college binge drinking (Cowan & 

White, 2015). To date, scholars have not identified any prior work examining the connections 

between merit-aid policy adoption and study abroad participation. Participating in study abroad 

programs, however, has been shown to have significant academic, personal, and cognitive 

benefits (Kehl & Morris, 2008; Raby et al., 2014; Salisbury et al., 2009).  
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This paper aims to examine the role of merit-aid policy adoption on student participation 

in study abroad programs. Specifically, the following research questions guided this paper: 1) to 

what extent does the adoption of a state merit-aid policy have an impact on study abroad 

participation; and 2) is the policy effect meditated by institutional characteristics? Framed 

through student utility and mental accounting, we used a quasi-experimental, difference-in-

difference (DiD) approach to estimate the effect of Tennessee HOPE (TN-HOPE)/Tennessee 

Education Lottery Scholarship (TELS)/merit-aid adoption on students’ institutional-level study 

abroad participation. We found that the adoption of merit-aid policies, specifically in Tennessee, 

had a positive impact on the number of students participating in study abroad programs, but the 

increase in participation was primarily concentrated in public institutions offering doctoral and 

master’s degree programs. 

This paper includes an overview of the literature on both merit-aid policies and the 

determinants and benefits of study abroad participation; a summary of the theoretical framework 

used to generate our hypothesis and drive our analysis; a presentation of data, methodology, and 

limitations; insights into our main effects as well as our heterogeneous effects and robustness 

checks; and a discussion of findings and implications for future research and policy.  

Literature Review 

Prior Research on Merit-Aid  

One of the most popular state-adopted policies to counter the rising costs of higher 

education is the broad merit-based aid policy. The success of merit-aid policies is based largely 

on the fact that they reward high-achieving secondary students and promote the retention of high 

school graduates at in-state postsecondary institutions (Cornwell et al., 2006). Zhang and Ness 

(2010) found that the adoption of merit-aid policies significantly increased the number of in-state 
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high school graduates choosing to pursue higher education within the same state from which they 

graduated high school, thereby minimizing the movement of talented students to other states 

(Fitzpatrick & Jones, 2016). Cohodes and Goodman (2014) found, in their evaluation of the 

merit-aid program in Massachusetts, that tuition and fee subsidies provided through a merit-aid 

program significantly alter students’ college choice behaviors. Students will select low-quality 

postsecondary institutions when presented with larger merit-aid subsidies. Scott-Clayton (2011) 

found that in West Virginia, merit-aid policies are related to higher levels of college degree 

completion, while Upton (2016) found that positive degree completion effects were concentrated 

within underrepresented student populations.  

Beyond the direct impacts on student enrollment and completion, merit-aid policies have 

significantly altered the decision-making of institution leaders and state policymakers. Kramer, 

Ortagus, and Lacy (2017), as well as Long (2004), found that the adoption of merit-aid policies 

significantly impacted pricing strategies for postsecondary institutions, and Kramer (2016) found 

that merit-aid policies related to increases in secondary AP participation. Merit-aid polices have 

been linked to non-educational outcomes as well. For example, the adoption of a merit-aid policy 

was connected to an increase in local home prices (Campbell, 2009) as well as to new car sales 

for high-income families (Cornwell & Mustard, 2007).  

Prior Research on Study Abroad  

Based on previous research, pre-college academic preparation, socio-economic and 

racial/ethnic characteristics, and involvement in college activities may influence a student’s 

choice to study abroad (Luo & Drake, 2015; Salisbury et al, 2009; Salisbury, Paulsen, & 

Pascarella, 2011). Student concerns about undergraduate major completion, level of academic 

expectations (informed or otherwise), and student ethnocentrism all significantly impact the 
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likelihood of participation in a study abroad program (Goldstein & Kim, 2006). Doyle et al. 

(2010) expanded Goldstein and Kim’s (2006) earlier work, finding that informing students about 

the social and academic benefits of studying abroad early in their undergraduate tenure creates 

positive expectations of the study abroad experience and thus leads to increased participation. 

However, this informational effect on participation is mitigated by students’ access to financial 

resources (Lorz et al., 2016).  

Significant literature also highlights the direct and indirect benefits of participating in 

study abroad programs, noting in particular that studying abroad helps students develop career-

related skills (Paige et al., 2010), self-efficacy (Cubilos & Ilvento, 2012), global mindedness 

(Kehl & Morris, 2008), foreign language acquisition (Martinsen et al., 2010), and interpersonal 

communication skills (Salisbury et al., 2009). Both Sutton and Robin (2010) and Raby et al. 

(2014) found that study abroad programs are associated with increased student retention rates, 

higher academic performance in English and math courses, and elevated degree completion 

percentages.  

In addition to contributing to student development, study abroad participation also 

directly impacts academic outcomes, as evidenced by several studies relating study abroad to 

higher graduation rates, at least for some groups of students (Malmgren & Galvin, 2008; Sutton 

& Rubin, 2010). Luo and Jamieson (2015) additionally reported increased post-participation 

grade point averages (GPAs) for students who studied abroad. Finally, Posey (2003) found that 

African American and Asian/Pacific Islander students who studied abroad showed higher 

graduation rates compared to White and Hispanic/Latino students who did so. 

While the benefits of studying abroad are well documented, scholars have additionally 

noted the differential impact of study abroad on various student subgroups. Baxter Magolda 
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(1992), for example, reported that the value of studying abroad might be greater for women, as 

their learning styles differ from those of men, and women tend to learn more by experience. This 

is particularly troubling given that women comprise the majority of study abroad students. 

Salsbury, Paulsen, and Pascarella (2011) found that not only are African American and White 

students more likely to engage study abroad programs, but they also take away different 

outcomes from similar experiences. Additionally, Wiers‐Jenssen and Try (2005) further 

discussed the impact of study abroad experiences as influenced by the country of destination.  

Barriers to Study Abroad Participation 

 Despite the many benefits of participating in study abroad programs, scholars have 

documented systematic financial, family, language, and curricular barriers that limit participation 

(Henthorne, Miller, & Hudson, 2001; Leuthge, 2004; Salisbury et al. 2009; Sánchez, Fornerino, 

& Zhang, 2006). These barriers have been shown to disproportionately impact the participation 

of students from disadvantaged and underrepresented populations (Doan, 2002; Hembroff & 

Rusz, 1993; Van Der Meid, 2003). Within the literature, scholars have discussed finances as one 

of the primary potential barriers to participation in a study abroad program. Van Der Meid 

(2003) documented that cost, regardless of access to financial aid, impacted students’ willingness 

to participate. Van Der Meid’s (2003) findings support the early work of Doan (2002), who 

suggested that the fiscal impacts of study abroad participation were the largest barrier. However, 

the research on the impact of cost is inconclusive. Scholars have also found that finances may 

not pose a significant factor in determining study abroad participation (Carlson et al.,1990; 

Spiering & Erickson, 2006; Stroud, 2010). 

In addition to financial considerations, Hembroff and Rusz (1993) outlined barriers 

associated with foreign language acquisition and potential fears of racism as additional factors 
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impacting students, particularly underrepresented minorities, in their participation in study 

abroad programs. Salisbury et al. (2009) acknowledged the potential role of finances, but rather 

than finding finances as a direct connection to study abroad participation, they found that 

finances are linked to students’ social and cultural barriers.  

Conceptual Framework 

To help frame the intersection between merit-aid policy adoption and study abroad 

participation, we modeled study abroad as an auxiliary component of the undergraduate college 

experience (CITE). Specifically, we borrowed from the economic theory of mental accounting 

(CITE) to discuss the interplay between expansive financial aid subsidies and participation in 

study abroad activities. Since finances represent the greatest barrier to participating in study 

abroad programs, we expanded our conceptual framework by modeling the potential effects of 

merit-aid policies on fiscal inputs into students’ utility maximization, with the assumption that 

students’ inherent interest in engaging in study abroad experiences is constant. Using the 

canonical work of Thaler (1980, 1985) on mental accounting, we hypothesized that the adoption 

of broad merit-aid policies, and thus a reduction in costs for merit-aid recipients, would result in 

increased student investment and participation in non-central educational activities rather than 

redistributed savings to other areas. This hypothesis was based in part on the core assumption of 

mental accounting, which holds that individuals—in this case either individual students or their 

parents/guardians funding their postsecondary education—form separate mental accounts and 

use them independently to evaluate opportunities within in each area. Kahneman and Tversky 

(1984) demonstrated that individuals form separate accounts for individual activities and events 

and that intrinsic cost estimates are posted to these accounts. 
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 For example, in the US, parents/guardians begin saving for their children’s 

postsecondary education early (Dondero & Humphries, 2016; Hillman et al., 2015; Sherraden et 

al., 2007), prior to the adoption of any broad-based merit-aid policies. In theory, the adoption of 

broad merit-aid policies diminishes the need for fiscal resources to cover tuition and fee 

expenses. Given that parents/guardians have already mentally assigned these funds to a “college 

mental account,” they would then leave those resources in the “postsecondary mental account” 

and spend them on auxiliary postsecondary activities, such as study abroad.  

To examine whether the adoption of a merit-aid policy influences study abroad 

participation, we applied a multidisciplinary conceptual framework to examine both students’ 

desire to participate in study abroad and the role of merit-aid policies in reducing fiscal barriers. 

As noted earlier, students’ decisions are based on whether the direct and opportunity costs of 

study abroad participation are mitigated by the reduction in cost to attend higher education 

through merit-aid subsidies. Since prior work shows that merit-aid policy adoption significantly 

influences student academic decisions (Hernández-Julián, 2009; Kramer, 2016), we hypothesized 

that study abroad participation would increase post-merit-aid policy adoption because of the 

large, direct reduction in tuition and fees associated with the merit-aid award in Tennessee.  

Data and Methods 

Tennessee Education Lottery Scholarship/TN HOPE  

 The Tennessee legislative body adopted the Tennessee Education Lottery Scholarship 

(TELS) program in May 2003 with the intention of increasing high school graduates’ access to 

higher education. As the largest component of the TELS program, the merit-based Tennessee 

HOPE Scholarship (TN HOPE) provides funding to selected in-state high school graduates 

attending qualifying public and private two- or four-year institutions. Additionally, qualifying 



Education Policy Research Center  
Working Paper #20178  

 

 9 

students must have met secondary performance standards on the ACT/SAT or earned a requisite 

high school grade point average.1 Once qualified, students receive a fixed scholarship amount.  

 The TN HOPE scholarship consists of three different components: 1) TN HOPE Base; 2) 

General Assembly Merit Supplement (GAMS); and 3) Aspire – HOPE with need. Over time, the 

maximum base amount has increased to keep pace with increases in tuition and fees. Initially 

approved for a base award of $3,000, the amount available to students annually has grown to 

$6,000. The Aspire need-based supplement was $1,500 until 2009, when it was increased to 

$2,250. Finally, the GAMS has grown from a $700 to a $1,500 supplement to the TN HOPE 

base over time.2 

Figure 1 provides a graphical representation of the portion of the published tuition and 

fees covered by the base TN HOPE maximum award for incoming students. Over time, the 

amount of tuition and fees covered by the base TN HOPE award has remained relatively stable, 

covering between the full cost of tuition and fees and 73 percent for public four-year institutions 

and between 25 and 35 percent at private four-year institutions (based on authors’ calculations). 

Students receiving additional support through the merit and need-based supplements would have 

a higher proportion of these fees covered.  

--- Figure 1 Here --- 

                                                 
1 In 2016, students qualifying for a TN HOPE scholarship must have achieved a 21 on the ACT (or concordant 

equivalent score on the SAT) OR a minimum 3.0 high school GPA. Initial discussion within the legislative 

considered a sliding scale between secondary performance and parental income; however, it was abandoned in favor 

of simpler merit-only criteria.  
2 Award maximums are based on review of the legislative reports on TN-based lottery funded education scholarship 

programs.  
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As indicated in prior research, the distribution of TN HOPE merit-aid scholarships is 

disproportionately concentrated within doctoral/research universities.3 Based on our calculations 

and reflected across our analytical sample, doctoral/research universities enrolled approximately 

45% of all TN HOPE recipients and received approximately 49% of TN HOPE dollars. Master’s 

degree-granting institutions enrolled 31% of TN HOPE recipients and received 35% of TN 

HOPE funds. The remaining 24% of recipients and 20% of scholarship dollars were distributed 

across baccalaureate- and associate degree-granting institutions as well as special-focused/other 

institutions. Figure 1 provides distributional trends in both number of students and TN HOPE 

dollars by institutional type.  

--- Figure 2 Here --- 

Data and Sample  

 To explore the relationship between the adoption of the TN HOPE merit-aid policy and 

study abroad participation, we created a time-varying institution-level panel dataset with time-

varying state-level variables. First, we gathered institution-level study abroad participation data 

from the Institute of International Education. We then matched this data with institution-level 

characteristics from the Integrated Postsecondary Education Data System (IPEDS) and 

connected state-level economic and education factors from the Bureau of Economic Analysis 

(BEA).  

 The purpose of this study was to analyze the impact of state-adopted merit-aid policies on 

study abroad participation within the state of Tennessee. Therefore, the population of interest 

was all public and private four-year baccalaureate degree-granting institutions. Our analysis 

                                                 
3 Carnegie Classification was originally published by the Carnegie Commission on Higher Education in 1973 and 

subsequently updated in 1976, 1987, 1994, 2000, 2005, 2010, and 2015 to reflect changes among colleges and 

universities. 
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sample was not a random sample but rather the set of all institutions that met our criteria and 

reported sufficient IPEDS data to be included in analyses. We defined public and private four-

year institutions using the following categories from the 2000 Carnegie Classification (Carnegie 

Foundation 2001): research universities-extensive; research universities-intensive; master’s 

universities I; master’s universities II; baccalaureate colleges-liberal arts; baccalaureate colleges-

general; baccalaureate/associate’s colleges. Finally, we limited our sample to institutions that 

reported study abroad participation for at least 12 of the 15 years of our sample. Our analytical 

sample included public and private four-year institutions (n= 496) over a 15-year period 

(observations=7,183) between 2001 and 2015. To demonstrate the robustness of the results, we 

ran alternate specifications with the inclusion of all institutions; this yielded similar results in 

terms of magnitude and significance.  

Variables  

 Dependent variables. Our primary dependent variable (outcome) of interest was the 

number of students participating in a study abroad program at a given institution within a given 

year. We collected institution-level study abroad participation data from the Institute of 

International Education’s Open Doors Report on International Education Exchange. The Open 

Doors Report captures unduplicated student headcounts in any study abroad program during the 

course of an academic year. Data were available for our entire analytical sample. Due to student 

privacy regulations, institutions only reported study abroad participants if 10 or more students 

took part.  

Independent/control variables. We also included a series of covariates within our DiD 

model to increase the precision of our estimates and strengthen our control groups. While these 

control variables are not listed within the results tables due to space limitations, a complete list of 
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summary statistics appears in Table 1. We controlled for state economic characteristics, such as 

per capita income, state unemployment rate, and state gross domestic product. Additionally, we 

accounted for the institution’s size (Martin & Martin, 2005), the proportion of undergraduate 

students, and the level of institutional expenditures on education-related activities, each of which 

directly or indirectly connects to the dependent variable. We also included institution and year 

fixed-effects to account for unobserved heterogeneity and any impacts due to year-specific 

factors.  

To determine the impact of the covariates, we ran the model without the presence of any 

control variables. The addition of the vector of controls increased the explanatory power of the 

analysis without increasing the bias in parameter estimates. Previous models included a larger 

subset of the institutional and state-level controls; however, these inclusions introduced 

redundancy into the model and did not significantly impact the results. In pursuit of a more 

efficient and parsimonious model, we opted to include only the controls outlined previously.  

Empirical Strategy 

To estimate the impact of Tennessee merit-aid adoption on study abroad participation, we 

capitalized on a naturally occurring policy adoption experiment. Specifically, we borrowed 

similar methodological approaches from Dynarski (2000), Hillman, Tandberg, and Gross (2014), 

and Zhang and Ness (2010), each of whom used a combination of traditional ordinary least 

squares (OLS) fixed-effects regression parameters and the DiD approach to study institution and 

student responses to state-level policy adoption. Given that this study examined the impact of TN 

HOPE adoption, we had a single policy shock and leveraged the simultaneous adoption statewide 

to specify Equation 1: 

𝑌𝑖𝑡 =   𝛼 +  𝛽1𝑇𝑟𝑒𝑎𝑡𝑖 + 𝛽2𝑃𝑜𝑠𝑡𝑡 + 𝛽3(𝑇𝑟𝑒𝑎𝑡𝑠 ∗ 𝑃𝑜𝑠𝑡𝑡) +  휀𝑠𝑡     (1) 
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where Treats is an indicator valued at 1 for institutions located within Tennessee and 0 otherwise. 

Post t has a value of 1 when the time period is equal to or greater than the adoption year (2004) 

and 0 otherwise. 𝑇𝑟𝑒𝑎𝑡𝑠 ∗ 𝑃𝑜𝑠𝑡𝑡 is the DiD coefficient representing the estimate of causal 

effects of the adoption of the TN HOPE merit-aid policy on outcome Y (study abroad 

participation) for institution i during time t.  

We extended Equation 1 to account for mitigating factors that might impact study abroad 

participation. Equation 2, our final model specification, includes 𝑋′𝑖𝑡, which is a vector of time 

varying institution-level covariates; 𝑆′𝑠𝑡, which is a vector of state-level time varying covariates 

intended to capture state economic conditions; 𝜆𝑖, which is institution fixed-effects; 𝛿𝑡, which is 

year-fixed effects; and 휀𝑠𝑡, which is our robust state clustered standard error.  

𝑌𝑖𝑡 =   𝛼 +  𝛽1𝑇𝑟𝑒𝑎𝑡𝑖 + 𝛽2𝑃𝑜𝑠𝑡𝑡 + 𝛽3(𝑇𝑟𝑒𝑎𝑡𝑠 ∗ 𝑃𝑜𝑠𝑡𝑡) +  𝑋′𝑖𝑡 + 𝑆′𝑠𝑡 + 𝜆𝑖 + 𝛿𝑡 + 휀𝑠𝑡 (2) 

The decision to cluster the standards error at the state level was twofold. First, this relaxed many 

of the assumptions around autocorrelation and heteroskedasticity. Second, given that state 

officials rather than individual institutions made the policy decision, clustering errors at the state 

level produced conservative estimates of significance.  

Validation of Design Assumptions 

Identifying the counterfactual in the absence of policy adoption is challenging with any 

quasi-experimental design. Using a DiD analytical approach, however, allowed us to 

approximate the impact of non-adoption by classifying institutions in non-adopting states as 

controls, thereby producing estimates of what could have occurred within the outcomes if the 

merit-aid policy had not been adopted. This counterfactual approach assumed that treatment and 

control units followed similar (or parallel) pre-policy patterns and that the resulting variations in 
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outcomes can be attributed to policy adoption. While this assumption is difficult to test, this 

study adopted two techniques to test the parallel assumption.  

First, we added an institution- and state-specific trend to the set of covariates (Angrist & 

Pischke, 2008; Belasco, Rosinger, & Hearn, 2014). Such inclusion controlled for the possibility 

that institutions in merit-aid adopting states experienced differences in the outcomes of interest 

prior to the adoption of a merit-aid policy. To this end, we created state and institutional trend 

variables by regressing dummy time variables for the years prior to the adoption of TN HOPE on 

each of the dependent variables and multiplying the resulting coefficient by the year to create a 

unique state- and institutional-trend variable. 

Figure 2 below provides a visual representation of the pre- and post-trends in study 

abroad participation for Tennessee institutions of higher education compared to those in non-

merit-aid adopting states. Prior to adopting TN HOPE, institutions within Tennessee and in non-

adopting merit-aid states reflected similar average levels of study abroad participation by their 

students. Post-adoption, a small dip in participation occurred within Tennessee institutions, and 

then a large increase appeared in subsequent years. Institutions located in non-merit-aid adopting 

states, however, showed consistent growth in their study abroad participation, which is consistent 

with data found in the academic literature and published reports (Institute of International 

Education, 2016).4 

--- Figure 3 Here --- 

                                                 
4 There appears to be a small decrease in study abroad participation for both treatment and 

control institutions in 2005. This could be related to the data collection methodologies or broader 

international conditions. In an effort to ensure this dip did not bias our estimates, we conducted 

an alternate to our main effects specification where we drop 2005 from the analysis. Estimated 

treated effects were similar in both statistical significance and magnitude.  
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 We formally tested the assumption of parallel trends by applying a linear specification 

that interacted our linear time trend with our treatment indicator and indicators of the pre-policy 

period—2004 and earlier. The resulting interaction was effectively a test of the parallel trends 

due to its formal testing of whether, in the pre-policy period, there were different time trends for 

institutions in Tennessee and the soon-to-be-treated institutions and the non-adopting control 

institutions. Estimates from our formal parallel trends test were statistically insignificant (at the p 

< 0.05 level) for our interaction term. This, combined with visual inspection of Figure 2, 

provided robust evidence that four-year institutions in Tennessee and four-year institutions in 

non-merit-aid states demonstrated similar trends prior to 2004.  

 Second, to further test the assumptions of this study’s DiD design, we also ran our 

models using three different comparison groups (Meyer 1995) to ensure that our estimates were 

not sensitive to the compositional effects of selecting institutions from non-adopting states. 

Descriptions of the three comparison groups appear below.  

Group 1: National comparison (National). Analysis began with the most general 

control group—institutions within states that have not adopted a merit-aid policy—and then 

narrowed to include states with similar pre-policy characteristics. We removed all institutions 

located within a state that had previously adopted a merit-aid policy. However, as a robustness 

check, we added to our control group states that had adopted weak merit-aid programs and 

achieved similar results.5  

                                                 
5 We borrowed the prior classification of state-adopted merit-aid polices from Delaney and Ness 

(2013) and Sjoquist and Winters (2015). Both studies classified state-adopted merit-aid policies 

based on the relative size of the financial award and the scope of student participation in the 

merit-aid program. In order to be included as a state with a broad-based merit-aid policy, a state 

had to be listed as both a “large” merit-aid policy within Delaney and Ness’s (2013) work and a 

“strong” merit-aid policy within the work of Sjoquist and Winters (2015). Only the State of 

Michigan was listed within Delaney and Ness (2013) and not Sjoquist and Winters (2015). 
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Group 2: Consortium states (SREB). In addition to adding non-adopting states as a 

control group, we limited the second control group to members within the Southern Regional 

Education Board (SREB). This accounted for any region-based tuition reciprocity agreements 

(Cornwell et al., 2006; DesJardins, Ahlburg, & McCall, 2006) or any other policy-relevant set of 

counterfactuals. 

Group 3: Economic region (Region). As is common with DiD approaches, this study 

utilized geographic boundaries to specify two control groups (Dynarski, 2000; Zhang and Ness, 

2010). Specifically, we leveraged geographic proximity to include states identified by the Bureau 

of Economic Analysis as sharing a physical border with Tennessee.  

Group 4: Neighboring states (Border). One of the most common control groups 

included within DiD studies is the use of neighboring or border states. Given the prevalence of 

the tuition agreements, student migration between bordering states, and similarities in economic 

conditions and demographic profiles of the residents, the use of neighboring states often serves 

as an effective proxy for a non-adopting control group. 

Table 1 displays descriptive statistics for both Tennessee and the comparison groups. 

Across the majority of indicators, institutions in the non-adopting merit-aid SREB and the 

Region and Border groups provided a more robust comparison group and thus were the focus of 

our analysis. 

--- Table 1 Here --- 

Limitations 

This study was limited in a number of ways. First, the adoption of a merit-aid policy may 

have been implemented simultaneously with other policies or economic considerations that 

influenced state and institutional decisions. Results of a falsification test relaxed this concern to 
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some degree, as no significant differences occurred in study abroad participation prior to the 

adoption of the TN HOPE merit-aid policy. Second, despite the variances explained within each 

model, the potential that additional time-variant factors impacted the outcomes still exists. The 

fixed-effects approach accounts for institutional factors that are consistent and immeasurable, but 

this approach does not account for covariates varying across time. Finally, Meyer (1995) argued 

that DiD estimations can be sensitive to the selected functional form. Specifically, DiD estimates 

can actually change their sign if a nonlinear transformation, such as a log, is applied to the 

dependent variable. To account for this potential limitation, we ran model specifications that 

included our dependent variables’ non-logged forms. Results from these tests indicated the 

variables are not dependent on our functional form choice; therefore, in keeping with 

Wooldridge’s (2009) recommendation, we log transformed our dependent variables for 

efficiency and ease of interpretation. Finally, the data available were at the institutional level. 

This provided limited opportunities to estimate individual student responses to the presence of 

the TN HOPE policy as well as the opportunity to estimate heterogeneous treatment effects by 

race/ethnicity and socioeconomic status—both of which are important to further understand the 

impact of the merit-aid incentives.  

Results 

Table 2 provides our main effects point estimates on the impact of TN HOPE merit-aid 

adoption on study abroad participation. As mentioned previously, three comparison groups 

provided robustness to the estimates of results. As Hillman, Tandberg, and Gross (2014) 

reported, when discussing robustness across multiple comparison groups: (a) one comparison 

group yields a statistically significant result and equals ‘‘limited’’ evidence; (b) two groups 

equals stronger evidence; and (c) all three comparison groups yield statistically significant 
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results, which is the strongest evidence possible. Alternatively, if estimates reveal no significant 

patterns across all four comparison groups, we can conclude the policy had null effect on that 

particular outcome. Across each of the four comparison groups, we found evidence of a positive 

and statistically significant relationship between TN HOPE adoption and study abroad 

participation. The magnitude of these estimates was also consistent, ranging from a 24.5 percent 

to 33.3 percent increase in study abroad participation. Based on pre-adoption study abroad 

participation figures, we estimate that the adoption of the TN HOPE policy increased the number 

of students participating in the study abroad program in TN institutions by between 32.5 and 

43.8 students per year. 

--- Table 2 Here --- 

 The fact that students attending either public or private institutions receive the same level 

of fiscal support is a unique aspect of the TN HOPE merit-aid policy. Further, Table 3 depicts 

the heterogeneous effects of TN HOPE adoption by both public and private four-year 

institutions. We find that the majority our treatment effect found in Table 2 is concentrated 

within public four-year institutions. Across our four specifications, we found statistically 

significant and consistent evidence that participation in study abroad programs increased in 

public four-year institutions. Specifically, we found a 73.5 to 91.4 percent increase in 

participation post-adoption—meaning an estimated increase of between 97 and 120 more 

students annually participating in study abroad programs within TN HOPE. However, we found 

limited, or no, statistical evidence of a similar effect within private institutions—the coefficients 

are positive and trend in a similar direction, but the magnitudes are smaller and less precisely 

estimated. Given the larger concentration of TN HOPE recipients and the relative cost of 
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attendance, we would expect that the policy effect would be larger in public four-year 

institutions.  

--- Table 3 Here --- 

We were also interested in the effects of merit-aid policy adoption, by institution type, on 

study abroad participation. We extended our DiD equation and estimated our treatment effect by 

interacting our policy adoption variable with a dichotomous indicator for research/doctoral 

universities. The decision to collapse bachelor’s and master’s institutions was consistent with the 

work of Long (2004), who found that the largest proportion of merit-aid recipients attend public 

doctoral/research universities. This finding additionally holds true for recipients within 

Tennessee. Figure 1 depicts the distribution of TN HOPE scholarship recipients by institution 

type and illustrates that more than 45% attend public and private research/doctoral institutions. 

Point estimates from Table 4 illustrate that the effect of merit-aid on study abroad participation is 

entirely concentrated within doctoral/research institutions. This study found that bachelor’s and 

master’s institutions experienced a marginal and statistically significant increase in their study 

abroad participation, between 17.7 and 28.6 percent, post-adoption. We also found that 

doctoral/research institutions experienced an increase in their study abroad participation post-

adoption. In total, doctoral/research universities in TN saw a statistically significant increase in 

study abroad participation of 45 to 47.9 percent—117 to 124 students annually.  

--- Table 4 Here --- 

A primary goal of the DiD approach was to differentiate the policy treatment effect from 

a time effect. Figure 3 presents the falsification test examining changes in study abroad 

participation prior to policy implementation. We found that when we assigned the adoption of 

the TN HOPE policy to one and two years prior to the actual adoption of the merit-aid policy, no 
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statistically significant differences existed. Additionally, we found positive and statistically 

significant results for one, two, three, and four years post-adoption. The effect point estimates are 

stable in magnitude and statistical significance over time after the adoption of the policy. We 

also found that our post-adoption estimates become increasingly precise beyond the adoption 

year. The combination of the no pre-policy falsification effect and stable statistical significance 

and similar magnitudes post-policy provide robust evidence that we were able to isolate the 

effect of TN HOPE adoption on study abroad participation.  

--- Figure 4 Here --- 

Discussion and Conclusions 

 The academic, social, and interpersonal benefits of study abroad experiences are well 

documented in the literature (Kehl & Morris, 2008; Raby et al., 2014; Salisbury et al., 2009). 

Similarly, empirical literature robustly documents the effects of merit-aid policies on student 

access to higher education and retention and completion of degree programs, as well as on 

institutional decision-making (Cornwell et al., 2006; Fitzpatrick & Jones, 2016; Henry et al., 

2004; Scott-Clayton, 2011; Stanley & French, 2009; Upton, 2016; Zhang & Ness, 2012). The 

primary aim of this study was to examine the potential intersection between Tennessee’s state-

adopted merit-aid policy and changes in institution-level study abroad participation. The findings 

from this study suggest that adoption of broad-based merit-aid policies increases participation in 

study abroad programs. Specifically, the adoption of Tennessee’s HOPE merit-aid policy 

increased study abroad participation by 22% in the state’s four-year institutions. Results further 

demonstrated that increased participation in study abroad is concentrated almost entirely within 

doctoral degree-granting institutions and large public four-year institutions—institutions that 

enroll the largest proportion of merit-aid receiving students. 
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As prior reports on the role of merit-aid suggest (Cohodes & Goodman, 2014; Cornwell 

& Mustard, 2007), the decrease in postsecondary cost burden experienced by recipients of merit-

aid scholarships likely generates unused resources that could potentially be repurposed to support 

international travel and study abroad participation. Building on our conceptual framework, we 

hypothesized that parents or guardians providing financial support to undergraduates engage in 

mental accounting strategies (Thaler, 1985) by reallocating the merit-aid based savings on 

expected tuition and fee expenditures to other postsecondary activities—in our case a portion to 

support study abroad opportunities. Given that financial constraints represent the primary barrier 

for students considering study abroad experiences (Carter, 1991; Desoff, 2006; Lincoln 

Commission, 2005), the large effects findings seem plausible. The stability of the results across 

post-adopting time periods, as well as null effects prior to the adoption of the TN HOPE policy, 

support the claim of a connection between the presence of a merit-aid policy and study abroad 

participation.  

The heterogeneous effects of the study additionally provided inherent robustness checks 

and supported the conclusions. Since the majority of merit-aid recipients attend public 

doctoral/research institutions (Cornwell et al., 2006; Dynarski, 2004), the concentrated effects of 

the TN HOPE policy within these institutions align with prior research. Long (2004) reported 

that institutions with larger shares of GA HOPE merit-aid scholarship recipients experienced 

greater increases in tuition and fee receipts, while Cornwell, Mustard, and Sridhar (2006) found 

that institutions receiving the largest numbers of merit-aid recipients experienced the greatest 

increases in overall enrollment (Zhang et al., 2013).  

The prevalence of broad-based merit-aid policies further highlights the applicability of 

this study. Additionally, the current movement of states toward promise, or free college, 
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programs may learn from these results. Both broad-based merit-aid programs and promise 

programs remove the tuition and fee access barrier, and this study illustrates the potential 

reinvestment in non-essential postsecondary experiences. While a small piece of the 

postsecondary experience, the direct and in-direct costs associated with study abroad 

participation serve as an interesting application of our conceptual framework to illustrate the 

ways in which students, parents, and guardians redistribute resources when provided a large 

tuition and fee subsidy. 

Previous research empirically linked the adoption of merit-aid policies to a decrease in 

“brain drain” (Fitzpatrick & Jones, 2016; Zhang & Ness, 2012), an increase in bachelor’s degree 

completion rates (Henry et al., 2004; Scott-Clayton, 2011), and a reduction in student debt 

burdens (Chen & Wiederspan, 2014; Goetz et al., 2008). The results of this study add to the 

growing literature base on the potential unintended benefits of broad state-adopted merit-aid 

policies, particularly related to study abroad participation. Given the push to include experiential 

and global learning opportunities for students, this study suggests that merit-aid policies could be 

an effective policy mechanism to increase participation in study abroad by reducing individual 

student costs associated with tuition and fees.  

The application of mental accounting as an explanatory framework for our findings is 

interesting. Specifically, we find that the large tuition and fee subsidies received may provide 

flexible capital that parents, guardians, and students reinvest in their college experience. As 

colleges and universities look to enhance the student experience through higher-order 

engagement activities (Kuh, 2003), merit-aid policies may serve as a meaningful policy adoption 

to ensure families have access to the fiscal capital to participate. Further research should examine 
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the role of merit-aid policies in other auxiliary postsecondary experiences (i.e., 

fraternities/sororities, alternate spring break activities, or club sports) that have fiscal barriers.  

The study’s limitations notwithstanding, the results provide a unique contribution to the 

empirical literature. Not only does this study connect the adoption of state merit-aid policies to 

subsequent changes in study abroad participation, but it also represents one of the few 

educational studies that demonstrates the potential of mental accounting as it pertains to 

postsecondary financing decisions. As institution leaders and policymakers examine mechanisms 

to provide a comprehensive postsecondary experience, the adoption of state merit-aid policies 

may serve as an additional policy lever to increase access to co-curricular activities.  
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Tables & Figures 

 

Table 1: Mean (SD) of Key Outcomes and Covariates   

TN 
 Non-Adopting Comparison Groups 

    National SREB Regional / Border 

Dependent Variables (Outcomes)      
Total Participation in Study Abroad 343.02  426.98 490.07 462.43 

 (264.72)  (471.83) (509.74) (423.66) 
      

Study Abroad Participation per 100 Undergraduate 5.99  6.43 6.72 7.04 
 (5.10)  (5.34) (5.29) (5.13) 
 

     
Institutional-Level Covariates (Controls)      

Private Four-Year Institutions (%) 0.560  0.610 0.550 0.510 
 (0.50)  (0.49) (0.50) (0.50) 
      

Doctoral Four-Year Institutions (%) 0.450  0.390 0.450 0.400 
 (0.50)  (0.49) (0.50) (0.49) 
      

Master’s Four-Year Institutions (%) 0.430  0.310 0.280 0.250 
 (0.50)  (0.46) (0.45) (0.44) 
      

Bachelor's Four-Year Institutions (%) 0.120  0.290 0.270 0.350 
 (0.32)  (0.46) (0.44) (0.48) 
      

Undergraduate Headcount Enrollment (#) 9,248.96  9,901.52 10,805.89 9,931.82 
 (7,313.10)  (10,135.27) (10,690.51) (9,092.71) 
      

Undergraduate Percentage White (%) 0.773  0.6965 0.7196 0.7517 
 (10.80)  (17.49) (12.37) (11.65) 
      

Institutional Grants per Undergraduate ($) 5,813.50  7,195.92 5,913.12 5,651.40 
 (7,375.22)  (6,811.00) (6,237.90) (6,448.65) 
      

Total Expenditures per Undergraduate ($) 69,721.83  44,293.77 46,837.13 53,073.47 
 (1.3e+05)  (60,985.62) (75,318.86) (90,335.69) 
      

Instructional Expenditures per Undergraduate ($) 18,776.76  13,397.31 13,245.40 13,853.88 
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 (29,024.04)  (15,298.41) (13,711.16) (15,135.80) 
      

Research Expenditures per Undergraduate ($) 6,894.93  4,787.07 4,653.79 5,433.41 
 (15,699.19)  (16,979.44) (12,688.29) (15,157.83) 
      

Pell Grant Revenue per Undergraduate ($) 740.83  683.10 643.23 616.44 
 (551.32)  (434.17) (395.04) (394.82) 
      

In-State Tuition and Fees ($) 16,904.58  22,201.50 18,435.66 18,136.21 
 (12,334.52)  (13,494.06) (12,089.70) (12,730.69) 
      

Out-of-State Tuition and Fees ($) 22,387.70  26,801.86 24,288.44 24,885.11 
 (8,948.64)  (9,603.22) (8,145.18) (8,157.93)       

State-Level Covariates (Controls)      
Per-Capita Income ($) 38,811.69  45,520.74 42,817.52 43,185.02 

 (1,310.28)  (6,855.95) (4,735.66) (5,394.17) 
      

State Unemployment Rate (%) 0.066  0.061 0.060 0.061 

 (0.018)  (0.020) (0.019) (0.022) 
      

Governor Democrat (%) 0.580  0.500 0.490 0.710 

 (0.50)  (0.50) (0.50) (0.45) 
      

State Appropriations Per Capita ($) 261.85  262.59 319.27 338.89 

 (25.85)  (79.29) (78.45) (88.94) 

      
Number of Observations 127   4,476 776 514  

Notes: Standard deviations in parentheses       
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Table 2: Main Effects of TN-HOPE Adoption on Study Abroad Participation  
Study Abroad Participation (logged) 

 National SREB Region Border 

TN * Post  
0.245*** 0.319* 0.333* 0.313* 

(0.048) (0.143) (0.123) (0.126) 
 

    
Pre-TN (Treatment) Mean  132.58 132.58 132.58 132.58 

Pre-Control Mean  208.54 210.08 206.51 194.76 
 

    
Number of Observations 6,886 1,634 1,141 1,060 

Number of Groups 1,007 284 204 161 

R-squared 0.421 0.440 0.470 0.474 
 

    
State-Level Time Varying Covariates Yes Yes Yes Yes 

Institution-Level Time Varying Covariates Yes Yes Yes Yes 

Institution Fixed-Effects Yes Yes Yes Yes 

Year Fixed-Effects Yes Yes Yes Yes 
Notes. State clustered robust standard errors in parentheses; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001  
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Table 3: Effects of TN-HOPE Adoption on Study Abroad Participation by Sector (logged)  
Public Four-Year   Private Four-Year 

 National SREB Region Border   National SREB Region Border 

TN * Post  
0.735*** 0.914*** 0.792*** 0.755**  -0.143 -0.026 0.085 0.079 

(0.109) (0.191) (0.154) (0.163)  (0.102) (0.075) (0.104) (0.111) 
 

         

Pre-TN (Treatment) Mean  131.59 131.59 131.59 131.59  133.21 133.21 133.21 133.21 

Pre-Control Mean  288.44 296.82 284.70 266.94  158.46 137.82 136.41 128.86 
 

         

Number of Observations 2,656 776 544 495  4,230 858 597 565 

Number of Groups 410 143 101 76  597 141 103 85 

R-squared 0.508 0.601 0.627 0.632  0.405 0.354 0.390 0.394 
 

         

State-Level Time Varying Covariates Yes Yes Yes Yes  Yes Yes Yes Yes 

Institution-Level Time Varying Covariates Yes Yes Yes Yes  Yes Yes Yes Yes 

Institution Fixed-Effects Yes Yes Yes Yes  Yes Yes Yes Yes 

Year Fixed-Effects Yes Yes Yes Yes   Yes Yes Yes Yes 
Notes. State clustered robust standard errors in parentheses; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001  
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Table 4: Effects of TN-HOPE Adoption on Study Abroad Participation by Institution Type   
Study Abroad Participation (logged) 

 National SREB Region Border 

(TN * Post) 
0.177** 0.264+ 0.286* 0.265+ 
(0.051) (0.145) (0.126) (0.128) 

 
    

(TN * Post) * Doctoral/Research 
0.273*** 0.215*** 0.187* 0.190* 

(0.031) (0.024) (0.074) (0.073) 
 

    
TN Pre Policy Mean (Non-Doctoral) 94.28 94.28 94.28 94.28 

TN Pre Policy Mean Doctoral) 259.44 259.44 259.44 259.44 
 

    
Control: Pre Policy Mean (Non-Doctoral) 109.39 99.19 102.76 100.02 

Control: Pre Policy Mean Doctoral) 455.31 454.66 458.39 449.63 
 

    
 

    
Number of Observations 6,886 1,634 1,141 1,060 

Number of Groups 1,007 284 204 161 

R-squared 0.423 0.441 0.471 0.474 
 

    
State-Level Time Varying Covariates Yes Yes Yes Yes 

Institution-Level Time Varying Covariates Yes Yes Yes Yes 

Institution Fixed-Effects Yes Yes Yes Yes 

Year Fixed-Effects Yes Yes Yes Yes 
Notes. State clustered robust standard errors in parentheses; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001  
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Figure 1: Percent of published tuition and fees covered by the base Tennessee HOPE maximum scholarship for incoming students.  
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Figure 2: Distributional trends in TN-HOPE Recipients and Dollars by Institutional Type    
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Figure 3: Parallel Trends between Non-Merit-Aid and TN-HOPE Institutions   

 

 

3
3
.5

4
4

.5
5

5
.5

6
L

o
g
g

ed
 P

ar
ti

ci
p

at
io

n

2000 2003 2006 2009 2012 2015

Non Merit-Aid TN

 



Education Policy Research Center  
Working Paper #20178  

 

 36 

 

 

 
 

Figure 4: Falsification check of DiD assumptions and treatment effect  
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