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ABSTRACT 
 

The goal of this study is to determine if there is a correlation between receiving lottery-

funded merit-based state scholarships and earning a bachelor’s degree at a public in-state college 

within four years of initial enrollment.  Using data of first-time freshmen in West Virginia, this 

paper focuses specifically on the students closest to the academic criteria of the state’s merit-

based state scholarship program, named PROMISE (Providing Real Opportunities for 

Maximizing In-State Student Excellence), to determine if receiving the lottery scholarship 

translates into increased graduation rates for the students at the margin. 

The analyses in this study demonstrate that PROMISE scholars graduate within four 

years at a higher rate than non-PROMISE scholars.  The empirical model studying the full 

population demonstrates that receiving the PROMISE scholarship increases the odds of 

graduating by a factor of 1.54 while the specification model which looks at those at the margins 

finds that receiving the PROMISE scholarship increases the odds of graduating within four years 

by a factor of 2.465, all other factors remaining equal. Further, the classifying criteria used to 

determine PROMISE scholarship recipients of high school grade point average (GPA), 

composite ACT score and lowest ACT subscore are predictive of a student’s increased 

propensity to earn a bachelor’s degree within four years when studying the entire cohort of first-

time freshmen.  
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I. Introduction 
 

This paper sets out to determine if there is a correlation between receiving lottery-funded 

merit-based state scholarships and earning a bachelor’s degree at a public in-state college within 

four years from initial enrollment.  This paper tests the hypothesis that there is a positive 

correlation between receiving merit-based scholarships and graduation rates.  Because one of the 

primary policy goals of these types of scholarship programs is to increase the number of college 

graduates in a state, it is important to determine if the scholarship does in fact result in higher 

graduation rates.  Unlike other studies on the topic of merit-based scholarship programs, this 

paper considers a student’s financial aid package in addition to the typical variables of high 

school GPA, standardized test scores and demographic characteristics.  Using data of first-time 

freshmen in West Virginia, this study specifically analyzes the students closest to the academic 

criteria of West Virginia’s merit-based scholarship program, named PROMISE (Providing Real 

Opportunities for Maximizing In-State Student Excellence), in this paper to determine if the 

lottery scholarship increases graduation rates for the students at the margin.  For the purposes of 

this study, college graduation rate means receiving a bachelor’s degree within four years of 

entering college. 

Georgia implemented the country’s first lottery-funded merit-based scholarship program 

in 1993.  The HOPE (Helping Outstanding Students Perform Educationally) lottery scholarship 

program provided first-time freshmen $3,000 towards tuition at in-state higher education 

institutions if they graduated from a Georgia high school with at least a 3.0 GPA  Fourteen other 

states have since followed suit with the enactment of similar merit-based scholarship programs.  

Seven of these scholarship programs are either primarily or entirely funded by state lottery 
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proceeds, which include scratch-off games, daily drawings, and the multi-state lottery games 

Powerball and MegaMillions.  Many of the state merit-based scholarship programs were set up 

with the intent to encourage the “best and brightest” students to stay in state to attend college, to 

increase the accessibility of college and to increase graduation rates for first-time students (Ness 

& Mistretta, 2009; Zhang & Ness, 2010; West Virginia Higher Education Policy Commission, 

2009). 

Each state sets its own criteria to allocate a lottery scholarship, but most require a certain 

minimum high school GPA and a minimum ACT or SAT1 score to receive a scholarship to 

attend an in-state college or university.  The programs require a certain minimum college GPA to 

retain the scholarship throughout the recipients’ collegiate career, while some states also require 

a certain number of hours attempted each year or a number of community service hours per year.   

West Virginia’s PROMISE scholarship criteria are described in the Background and 

Literature Review section below.  Section II provides context for the PROMISE scholarship and 

describes existing research that has been written to study whether states’ merit-based scholarship 

programs are achieving their goals.  Section III discusses the theoretical framework used to 

determine the regression models.  Section IV describes the financial and graduation data of first-

time freshmen who entered West Virginia higher education institutions in Fall 2007, which was 

provided by the West Virginia Higher Education Policy Commission.  Section V explains the 

regression models used in this study to determine the effects of receiving the PROMISE 

scholarship on graduation rates.  Section VI contains the results of these regressions.  Section VII 

outlines conclusions and the policy implications of this study’s findings. 

                                                 
1 The ACT and SAT are the two tests primarily used by college admissions offices in the United States to measure a 
prospective college student’s college readiness. 
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II. Background and Literature Review 
 

This section outlines the recent history of higher education in West Virginia, the criteria 

for receiving a PROMISE scholarship, and a review of research both on factors impacting 

graduation rates and on the effectiveness of lottery-funded, merit-based state scholarship 

programs across the nation, including this paper’s contribution to the literature. 

 

1. Background on higher education in West Virginia 
 

West Virginia has lagged behind the rest of the nation in terms of educational attainment.  

In 1990, West Virginia was among the bottom three states in adults with high school diplomas 

with only 66.0 percent of the state’s residents over the age of 25 having them, compared to the 

national average of 75.3 percent.  Further, only 12.3 percent of the population over 25 years of 

age had earned bachelor’s degrees, which ranked lowest in the nation at a time when the national 

average was 20.3 percent.  By 2000, West Virginia had made progress, but still lagged behind 

the national average on both measures.  West Virginia’s percentage of residents over 25 years of 

age with a high school diploma increased to 75.2 percent and those with a bachelor’s degree 

increased to 14.8 percent, while the national average increased to 80.4 percent and 24.4 percent, 

respectively (U.S. Census Bureau, 2012). 

In an effort to improve high school graduation and college completion rates, the West 

Virginia legislature enacted the PROMISE scholarship program in 1999, modeled after 

Georgia’s HOPE scholarship.  Although the criteria for PROMISE scholarships were set upon 

the enactment of the program, the program did not receive funding until 2001.  When it was 

implemented, expenditures during the first year of the program exceeded expectations of policy 
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makers, perhaps because some students were able to adjust their study habits in order to qualify 

for the program.  Not only did more students than expected qualify for the scholarship, more 

students accepted the scholarship, resulting in a cost of $40 million instead of the projected $27 

million.  As a result, in 2003 the PROMISE Board of Control increased the standards by adding 

a requirement for meeting minimum subscores on the ACT (West Virginia Higher Education 

Policy Commission, 2009). 

Currently, the state requires a minimum composite score of a 22 on the ACT, with 

subscores on English, Math, Reading and Science of at least a 20.2 Subscores from the Math, 

English, Science, and Reading sections are averaged to determine the composite score.  If a 

student takes the SAT instead of the ACT, a student must score a 1020 combined on the Math 

and Verbal sections of the SAT.3 In addition to meeting test score minimums, students must also 

graduate from a West Virginia high school with a minimum GPA of 3.0 in the core courses and 

in overall coursework.  West Virginia defines core courses as four credits of English, four credits 

of math, four credits of social studies, and three credits of science.  Applicants for the PROMISE 

scholarship must complete at least half of their core courses in either a public or private West 

Virginia high school.  In lieu of the GPA and core course requirements, home-schooled students 

must score 2500 or higher on the General Equivalency Development (GED) exam, an alternative 

credential measuring educational proficiency at a high school level.4 A student and his or her 

parents must also reside in West Virginia for a minimum of twelve consecutive months 

                                                 
2 The highest score that can be earned on the ACT is 36. 
3 The maximum combined SAT score of these sections is 1600. The Mathematics and Verbal/Critical Reading 
scores are added to determine the combined score.  West Virginia requires a 480 minimum Mathematics score and 
490 minimum Verbal/Critical Reading score to receive a PROMISE scholarship.  West Virginia does not factor in 
the writing score portion of the SAT when determining eligibility for the PROMISE scholarship. 
4 The GED contains five subscections: social studies, science, math, reading and writing. Each section has a 
maximum score of 800.  West Virginia requires a 410 on each section and a composite score of 2250 to earn a GED. 
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preceding the PROMISE scholarship deadline to qualify.  In order to receive the scholarship, 

students must apply for the PROMISE scholarship by filling out the Free Application for Federal 

Student Aid (FAFSA) form within two years after graduating high school.  An exemption from 

the two-year deadline to file is granted to applicants who serve in the United States Armed 

Forces. Students who met these criteria in 2007 received full tuition and fees to any in-state 

public two- or four-year college or university.5  If PROMISE scholarship recipients choose to 

attend an in-state private college or university, they received the amount equivalent to tuition at a 

public college or university.  Due to concerns over the cost of the program, West Virginia 

legislators in 2010 reduced the PROMISE award to $4,750 whether the student attends a public 

or private institution in West Virginia.   

Once in college, PROMISE scholarship recipients must maintain enrollment at an in-state 

college or university as full-time students.  After one year of college, PROMISE recipients must 

earn a 2.75 GPA to retain the scholarship.  They must maintain a 3.0 GPA at the end of each 

subsequent year of college to continue receiving the scholarship. West Virginia limits receipt of 

the PROMISE scholarship four years.   

Available funding for the PROMISE scholarship program has come into question due to 

the recession.  Although various bills have been proposed by the legislature to restructure the 

program, including one bill which would change the scholarship to a loan, no major changes 

have yet been enacted since 2010. 

 

                                                 
5 From 2002 through 2009, first-time recipients of the PROMISE scholarships received full tuition.  In 2010, West 
Virginia lowered the amount of scholarship money available per student to $4,750 per year.  This change affected 
only first-time freshmen who entered college after January 1, 2010.  Students who were already receiving the 
PROMISE scholarship prior to this change continued to receive full tuition. 
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2. Review of Literature 

A wealth of academic literature spanning nearly five decades examines the performance 

of student achievement in college and external influences on graduation and retention rates.6  

Dulniak (1981) identified students with a high risk of dropping out of college based on 

admissions data for institutional intervention.  Some studies show that students are influenced to 

do better academically when there is a direct financial incentive to do so (Cornwell, Lee, & 

Mustard, 2005; Scott-Clayton, 2011).  In a randomized control trial, researchers found that 

financial incentives improved student performance, but also that a combination of financial 

incentives coupled with support services resulted in better academic performance than either of 

the two incentives alone (Angrist, Lang, & Oreopoulos, 2009).  

 Financial incentives are of interest because affordability of college has been identified as 

one of the major barriers to attending college (Johnson & Rochkind, 2009; Ness & Tucker, 

November 2008).  Median annual tuition in the Southern Regional Education Board (SREB) 

states, which include West Virginia, has increased by an average of 150% since 1994, while per 

capita income has only increased by 23.7% since 1990 (Tennessee Higher Education 

Commission, 2012).  The maximum Pell Grant award has increased, but the program’s 

purchasing power has diminished since their inception in 1975.  In 1975-76, the $1,400 

maximum Pell Grant award provided 72% of the total cost of attendance at the average public 

four-year university.  The maximum award in 2012 of $5,550 covered only 34.9% of the total 

cost of attendance at the same institution type (U.S. Department of Education, 2012), while the 

average award of $3,800 provided just 23.9% of the total cost (U.S. Department of Education, 

2011). 
                                                 
6 Tinto (2006) provides a thorough review of the progression of research on college retention. 
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To reduce the financial burden on students who desire to attend college, merit-based aid 

programs have become increasingly popular across the United States.  Since 1993, more than 

fifteen states have implemented state-wide financial aid programs to reduce students’ out of 

pocket costs (Tennessee Higher Education Commission, January 2011).  Seven of these states 

including West Virginia use proceeds from state-run lotteries to pay for the scholarship 

programs. 

State legislators primarily cite three reasons for justifying the creation of merit-based 

programs (Ness & Mistretta, 2009).  First, states aim to increase college enrollment by reducing 

costs to students.  Individual states show varying trends on enrollment over time following the 

enactment of merit-based scholarships.  Dynarksi (2004) found that college attendance in 

Georgia rose 8.6 percentage points between 1989 and 1997, the four years prior to and following 

the enactment of their merit-based HOPE scholarship program, relative to other Southern non-

merit states.  Tennessee exhibited a similar rate of growth in college attendance, but the largest 

jump came between 1998 and 2000, more than two years before the enactment of their HOPE 

scholarship program, which was modeled after Georgia’s program.  In Tennessee, the college 

attendance rate of high school graduates directly from high school reached a high of around 63% 

in 2007 before falling to 61.6% in 2008 (Tennessee Higher Education Commission, 2012).  

Based on the findings of Henry and Rubenstein’s study (Winter 2002), it is possible that the 

disparity of the programs’ success on college enrollment may be due to lack of information about 

the merit-based aid provided to students.  In the same study, they also found that when high 

school students are aware of aid based on grades, the students perform better in high school and 

are more likely to qualify for merit-based aid.  Thus, it is important to ensure that high school 
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students understand the criteria when they start high school so that they will be more likely to 

qualify for their state’s merit scholarships.  By qualifying for the merit-based scholarship, the 

financial barrier of the cost of college is reduced.  However, there are numerous variables 

beyond finances that play into whether a student attends college. 

A second justification for creating merit-based scholarships is to keep the “best and 

brightest” students in state for their post-secondary education (West Virginia Higher Education 

Policy Commission, 2009; Seiler, et al., 2011).  The logic behind this argument is that if high 

caliber students can be convinced to stay in-state for college, they will be more likely to remain 

in-state for their career.  This creates a better educated workforce which, in turn, results in higher 

paying jobs (West Virginia Higher Education Policy Commission, 2009; Tennessee Higher 

Education Commission, 2012).  The average employee with some college earns $4,200 more per 

year than someone with a high school degree and no college, while the typical college graduate 

can expect to earn $21,580 more per year than a high school graduate with no college experience 

(Bureau of Labor Statistics, 2012).  An educated workforce is more attractive to employers and 

also raises the tax base.  In short, the state’s investment of several thousand dollars toward a 

college scholarship could, in theory, yield a positive economic return over the long term.  

Overall, the merit-based programs have been having a positive effect of keeping students in-state 

for college.  Zhang and Ness (2010) show fewer students emigrate to attend college out of state 

after the implementation of merit-based scholarships in twelve of fourteen states. West Virginia 

and New Mexico were the exceptions in their study. 

  Merit-scholarship programs are also created with the goals of increasing college retention 

and graduation rates.  Multiple studies reinforce the underlying policy theory that providing 
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merit-based financial aid increases college graduation rates (Cornwell, Lee, & Mustard, 2005; 

Henry, Rubenstein, & Bugler, 2002; Scott-Clayton, 2011).  However, despite the fact that the 

cost of attending college is a major factor affecting college accessibility, of the sixteen state 

merit aid programs, eight of which are funded by state lottery proceeds, only Tennessee provides 

any financial aid based on demonstrated need in addition to merit (Tennessee Higher Education 

Commission. Policy, Planning, and Research Division, July 2012). 

In her paper on PROMISE scholarships, Scott-Clayton studied the effects of the program 

on the first cohort of eligible students (2011).7  When comparing outcomes for students on both 

sides of the GPA threshold, she found that reception of PROMISE lottery scholarships in West 

Virginia resulted in a seven percentage point increase in four-year Bachelor of Arts (B.A.) 

completion rates.  Five-year completion rates were approximately five percentage points higher 

among PROMISE recipients.  Because the PROMISE scholarship program was first funded in 

2001, a year before many of the students in Scott-Clayton’s study graduated from high school, 

there may have been students who did not attend college primarily because they were not aware 

of the academic benchmarks needed to receive the PROMISE scholarships.  Therefore, they did 

not qualify and the cost of attending college may have therefore been prohibitive.  Also, some 

students would not have had time to adjust their high school study habits to reach the high school 

GPA requirements.   

As demonstrated above, lottery scholarship programs as a whole have been largely 

successful by the measures of increasing enrollment, retention and graduation rates.  However, 

when analyzed using other metrics, some researchers have found fault with the results of the 

programs.  These include disproportionate distribution of awards based on race, reduced course 
                                                 
7 Those who entered college in Fall 2002 or 2003. 
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load taken by students, grade inflation and diluted value of scholarships over time as costs of 

attending college increase while scholarship awards remain stagnant.  Ness and Tucker 

(November 2008) found that African American and low-income students were less likely to be 

the recipients of the Tennessee’s merit-based lottery scholarships and therefore less likely to 

attend college than white students or students from households earning more than $36,000 per 

year.  Further, these recipients did not proportionately reflect the demographics of high school 

graduates.  Other literature shows evidence that lottery scholarships disproportionately benefit 

students from well-off families at the expense of lower-income families who are more likely to 

buy lottery tickets.  Also, students from families earning more than the average household were 

more likely to be the recipients of lottery scholarship (Binder & Ganderton, 2000; Tennessee 

Higher Education Commission, January 2011). 

New Mexico takes a different approach than other merit-based scholarship programs in 

that it provides scholarships after a student has met academic benchmarks after the first year of 

college, rather than relying solely on high school performance.  This approach requires students 

to be able to afford the first year of college before they can be rewarded for their high school 

achievements and does not help with the initial financial hurdle to attend college.  Binder and 

Ganderton (2000) found that the program resulted in a 56% increase in university enrollments, 

but that only one out of four scholarships went to students who would not have otherwise 

attended college.  They found that between 30 and 80 percent of the increase in enrollment of 

New Mexico’s higher education system was due to diverting students who would have otherwise 

attended college out of state had the scholarships not been in place.  Additionally, they found that 
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wealthier and less academically able students were the ones attracted by the program to pursue 

higher education. 

While the cost of college is made more affordable through merit-based scholarship 

programs, Long (2004) found strong evidence that private colleges in Georgia raised tuition rates 

and room and board disproportionately to other similar institutions after the implementation of 

HOPE.  If schools in other states follow such practices, the cost of pursuing higher education 

might continue to be beyond the reach of many students, despite legislators’ efforts to provide 

merit-based aid.  However, black enrollment in Georgia has increased since the implementation 

of its lottery scholarship program (Cornwell, Mustard, & Sridhar, 2006).  Doyle (2008) 

suggested that merit-based aid may reduce the amount of need-based aid, but did not find 

statistical significance.  Additional need-based aid may result in further equalization of the racial 

disparities of college enrollment and graduation.   

Another concern with merit-based scholarship programs is that recipients alter their 

schedules to take fewer hours per semester.  All merit scholarship programs require that a 

recipient earn a certain GPA ranging from 2.00 to -3.50 while completing a minimum amount of 

credit hours in order to maintain the scholarship.  Cornwall, Lee and Mustard (2005) found that 

merit scholarship recipients in Georgia with GPAs near the cut-off point were less likely to take 

a full load of courses and were more likely to withdraw from a class.  It has been theorized that 

students attempt and complete fewer credit hours when they have lottery scholarships so as to 

more easily maintain the GPA requirements of the scholarship.  This could extend the number of 

semesters a student requires to earn a degree, leaving students to find other sources of funding 

for the final semesters of attaining a degree.  Dynarski (2005) suggested that setting GPA 
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requirements too high may make some programs less effective in relation to degree completion.  

The GPA requirement may be especially detrimental to students pursuing science, technology, 

engineering and mathematics (STEM) degrees because of the difficulty of the coursework. 

However, instead of a decline in STEM students, West Virginia has experienced growth in the 

number of students seeking STEM degrees between 2002 and 2007 (West Virginia Higher 

Education Policy Commission, 2009). 

 Another area of concern when measuring the success of lottery scholarship programs is 

grade inflation.  In her paper supporting grading standards, Betts (1997) expressed concern about 

grade inflation in high school.  Grade inflation in high school might result in lesser-prepared 

students becoming eligible to receive lottery scholarships, creating a downward effect on 

graduation rates.  While having more students eligible for merit-based scholarships leads to 

higher enrollment at higher education institutions, students who enter college with lottery 

scholarships but are not adequately prepared could reduce the program’s effectiveness when 

measured by college retention and graduation rates.  Although studies addressing grade inflation 

in college with respect to lottery scholarship programs are not readily available, it is possible that 

some college professors might be pressured to upwardly adjust students’ grades in order for a 

student to retain the lottery scholarship. 

 Despite the above concerns, much of the literature on merit-based scholarship supports 

the goals of the programs: increased college attendance and increased retention and graduation 

rates.  However, no studies take into account total financial aid received when determining the 

success of a lottery-funded, merit-based scholarship program are not available.  Without 

measuring the total financial aid package, the existing studies on merit-based programs may 
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demonstrate upward bias on graduation rates from omitted variables.  It is possible that students 

who receive lottery scholarships are more likely to receive other forms of financial assistance, 

whether in the form of other scholarships, grants, or student loans.  One of the contributions of 

this study is that it includes the total financial aid package to determine if the receipt of the 

lottery scholarship itself increases a student’s propensity to graduate from college. 

 

3. Original Contribution 

This study looks specifically at students at the academic margin of the PROMISE 

scholarship to determine if the program produces the desired result of more college graduates.  

Students who earn 4.0 GPA’s and score well on college entrance exams are historically better 

prepared for college and more likely to earn a bachelor’s degree.  The interest of policy makers 

when creating statewide merit-based scholarship programs should be whether the program is 

effective at the margins.  Because this study analyzes the collegiate careers of the first cohort of 

students who entered high school after the implementation of PROMISE scholarships, a higher 

rate of first-year recipients and similar graduation rates are expected as Scott-Clayton outlined in 

her paper. 

The data set and regressions used for this study also differ from Scott-Clayton’s.  

Although both data sets came from West Virginia Higher Education Policy Commission 

(WVHEPC), this data set includes financial aid data, which was not included in Scott-Clayton’s 

study. With this data, this study can look at interactions between students at public institutions 

receiving PROMISE scholarships with their receiving other forms of financial aid.  Further, this 
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study considers PROMISE scholarships as a portion of a student’s entire financial aid package 

on graduation rates, rather than look solely at the effect of one form of aid. 
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III. Theoretical Framework 
 

The theoretical model below was developed for this study to determine whether a 

correlation exists between receiving a PROMISE scholarship and projected graduation rates.  

This model creates a framework for the discussion that follows by parceling out effects of 

receiving additional financial aid beyond the PROMISE scholarships. 

 

Graduation Rate = f (PROMISE received in 2007, High School Academic Record,  

Financial Aid Received, Demographics, µ)  (Equation #1) 

 

The logic of the model is that much of the research suggests that students who perform 

better in high school and on standardized tests are better prepared for college and thus are more 

likely to do well and to graduate.  By creating a statewide merit-based scholarship, West Virginia 

provides a monetary incentive for its high school graduates who earned a 3.0 GPA in high school 

and score 22 or higher on the ACT to remain in-state for college.  The evidence shows that 

average composite ACT scores increased in West Virginia after the implementation of the 

PROMISE scholarship program.  From 2002 to 2006, the average rose from 20.3 to a 20.6 (West 

Virginia Department of Education, 2006), and it has fluctuated between 20.6 and 20.7 between 

2008 and 2012 while the overall participation rate has increased (ACT, 2012).  The incentive of 

the PROMISE scholarship may have encouraged high school students in West Virginia to 

increase their ACT scores while simultaneously motivating a number of students to take the test 

who would not have otherwise attempted it. 

Beyond the PROMISE scholarship, there are numerous sources of financial aid that are 

distributed based on merit.  Because many of these also use ACT scores and high school GPA as 
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criteria for receipt, it is expected that a student who receives a PROMISE scholarship is more 

likely to qualify for and receive scholarships from other sources.  Additional scholarships 

decrease a student’s financial barrier to enter college and reduce the financial burden to complete 

college.  Thus, the receipt of a PROMISE scholarship alone should not be the only financial aid 

variable studied.  To prevent this study from being biased by students who perform on either 

extreme of the academic spectrum, the students who are just above and just below the PROMISE 

scholarship thresholds are analyzed as a group.  

Using multivariate regression, this paper examines first-time freshmen who enrolled in 

Fall 2007 at public four-year colleges and universities to see if recipients of PROMISE 

scholarships graduate within four years at a higher rate than those who did not receive a 

PROMISE scholarship.  Then, the students who are at the margins of lottery scholarship criteria 

are evaluated to determine if the recipients of PROMISE scholarships graduate at a higher rate 

than those just below the criteria, holding all other factors constant.  This question is studied with 

the use of data collected by the colleges and universities and later compiled and provided by the 

West Virginia Higher Education Policy Commission.  The hypothesis of this paper is that among 

students who are similar academically, the students who receive PROMISE scholarships will be 

more likely to graduate with a bachelor’s degree within four years. 
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IV. Data and Descriptive Statistics 
 

 The West Virginia Higher Education Policy Commission (WVHEPC) provided a 

longitudinal data set with observations on 9,960 students who entered a public four-year higher 

education institution in West Virginia as a degree-seeking first-time freshman in the Fall 

semester of 2007.  The data set includes information about all sources of financial aid received, 

enrollment status and the graduation status of each of these students from Fall 2007 through 

Spring 2012.   

  Reports on merit-based scholarship programs from a state’s higher education 

commission frequently contain demographic information about the recipients of the scholarships 

broken down by race, gender and family income.  Higher education commissions nationwide do 

not regularly report on the graduation rate of those attending college with the assistance of the 

merit-based scholarship programs.  This study uses the same student-level data collected by 

colleges and universities in West Virginia and shared with the WVHEPC which writes those 

reports.  In addition to the demographic data that is used to create those reports, this study also 

incorporates comprehensive financial aid data, enrollment data, and graduation data which are 

also collected by colleges and universities and then shared with WVHEPC.  WVHEPC merged 

data about individual students from these separate files and created a randomized identification 

number for each student to protect their privacy. 

 The dataset used for this study contains information about students who enrolled as first-

time degree-seeking freshmen in Fall 2007.  This group was selected for this study because they 

are the most recent cohort of first-time freshmen who would have completed college in Spring 

2012 if they followed either a traditional four-year path to graduation or the increasingly 

common five-year graduation plan.  Despite limiting the receipt of PROMISE scholarships to 
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four years, one study showed that receiving the scholarship likely increases the five-year 

graduation rate also, although by a lower percentage (Scott-Clayton, 2011).  This group is also 

the first group of students who were held to the current PROMISE eligibility standards.  Thus, 

the study can be used to determine the effectiveness of the program as currently constructed in 

comparison with Scott-Clayton’s findings.  Although this study looks the effects of the 

PROMISE scholarship program on traditional four-year graduation rates, the data range was set 

so that most recent cohort of students who could have graduated within five years of their initial 

enrollment could also be analyzed.8   

  The dataset provided by the West Virginia Higher Education Policy Commission 

includes a universe of 9,960 first-time freshmen who enrolled in public higher education 

institutions in West Virginia in Fall 2007.  Of those, 3,770 students were removed because they 

were considered out-of-state and thus ineligible to receive PROMISE scholarships.  Then, 112 

students who did not pay in-state tuition and 300 students who were born before 1986 were 

removed because they could not qualify for PROMISE scholarships.   

Beyond the students who could not qualify, 123 students were removed because of 

incomplete or contradictory academic data.  Seventy-one of those students were removed 

because they did not have either an ACT or SAT score.  Four were removed because they had 

two sets of contradictory ACT and high school GPA records.  Fifty-two students were removed 

because they did not have a high school GPA recorded in the data.   

The data provided by WVHEPC shows evidence that some students changed their 

behavior in order to qualify for PROMISE scholarships, so those that could be identified were 

                                                 
8 Results from this study’s regressions run based on five-year graduation rates are included in Appendices A and B, 
pages 67-70.. 
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removed from the study.  Twenty-four PROMISE scholars were removed because the composite 

ACT score reported to WVHEPC was below 22, while 82 PROMISE scholars were removed 

because they had at least one ACT subscore below 20.  Sixteen PROMISE scholars were 

removed because their WVHEPC reported high school GPA was below the required 3.0.  These 

students received PROMISE scholarships even though the WVHEPC records indicate that they 

would not qualify because other records and test scores were provided to the enrolling college 

than were shared with WVHEPC.9  Six students were removed because they did not receive the 

PROMISE scholarship in 2007, but did receive the scholarship in subsequent years. 

WVHEPC’s data guidebook states that all high school GPA’s should have been 

converted to a 4-point scale.  However, of the remaining students, ten still had GPA’s over 4.0, 

so they were dropped from the population.  After removing all the students above, 5,517 students 

remain in the study population. 

Of the 5,517 students in the total population, approximately 40 percent of the population 

(2,230 students) received PROMISE scholarships Table 1 on page 52 shows the characteristics 

of the full population alongside those of the PROMISE scholars and those who did not receive 

PROMISE scholarships.   

To determine the proper approach to study this population, the distribution of ACT 

scores, lowest ACT subscores, and high school GPA were analyzed for evidence of a change in 

behavior that may have been motivated by the prospect of receiving a PROMISE scholarship.  

Using ACT score as a criteria to separate the treatment group (receives the PROMISE 

scholarship) from the control group (does not receive the PROMISE scholarship) is helpful 

                                                 
9 Angie Bell, Vice Chancellor for Policy and Planning at  the West Virginia Higher Education Policy Commission 
explained that the WVHEPC receives ACT scores directly from institutions and that it is possible that a student may 
have submitted different and/or later scores to the WVHEPC to be eligible for PROMISE. 
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because as a standardized test it is scored objectively, using the same grading criteria for each 

test taker.  High School GPA can be a less precise metric because grading standards can vary 

depending on the school system, the school or even between classrooms.  

Graph 1 on page 64 shows the distribution of ACT scores among the study population.  It 

illustrates what appears to be a normal bell curve, except for the dip at 21, followed by the sharp 

increase at 22.  Composite ACT distribution of students who did not receive PROMISE 

scholarships were compared with the full study population.  Graph 2, also on page 64, shows a 

bell curve with a center of a 19 composite ACT score.  Thus, the jump from 21 to 22 indicates 

that some students may have re-taken the ACT until they reached PROMISE scholarship ACT 

requirement. 

Comparing the distributions of lowest ACT subscores of those who did not receive 

PROMISE scholarships with the full population also helps to identify any potential changes in 

behavior.  These distributions are represented in Graphs 3 and 4 on page 65.  The peak of the 

distribution at 16 in Graph 4 removes some of the suspicion of behavioral change raised by 

Graphs 1 and 2.  An analysis of the data in Graph 4 shows that the differential did not exceed one 

standard deviation between the ACT composite score and the lowest subscores which supports 

no such behavioral changes.  Table 3 on page 56 displays the distribution of the lowest ACT 

subscore by composite ACT scores for the students closest to the mean composite ACT score. 

The distribution of high school GPA among the entire population trends upward as GPA 

increases, until reaching a dramatic spike at 4,0, as evidenced by Graph 5 on page 66.  On the 

same page, Graph 6 also shows that the distribution high school GPA’s of non-PROMISE 

scholars is not bell-shaped, but does resemble a one-way bell curve distribution.  There is a jump 
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from 2.9 to 3.0 and a drop-off from 3.0 to 3.1 which indicate that there may have been some 

alteration in behavior.  Whether students or teachers changed their behavior with the intent of 

becoming or creating more PROMISE scholars is beyond the scope of this paper, nor could it be 

determined from the data available, but the prospect of such behavior remains a concern.  

The initial plan to use regression discontinuity (RD) proved to be inadequate for this 

study because the primary assumption of an RD study is that the subjects did not alter their 

behavior to receive treatment.  The thirty-eight students discussed above who were removed 

from the data set due to academic records identifying them as PROMISE recipients without 

meeting the proper benchmarks indicate that some students may have changed their behavior in 

order to receive the scholarship.  Further, graphs 1, 2, 5 and 6 indicate that some of the subjects 

remaining in the data set may have altered their behavior, thus RD is an inappropriate tool to 

study this policy and this population.  

Instead of RD, this study uses a simple logit regression to study the correlation between 

receiving PROMISE scholarships and propensity to graduate within four years.  To look at the 

correlation between PROMISE scholarships and graduation rates at the margins, this study 

narrows the focus to examine specifically the students who scored a composite of 21, 22 or 23 on 

the ACT and had a total high school GPA between 2.80 and 3.50, inclusive.  The ACT range is 

set to determine if the PROMISE scholarship guideline is appropriate at 22 to determine 

graduation rate.  The high school GPA range of 2.80 to 3.50 is narrower than one standard 

deviation of the mean for students who did not qualify for the PROMISE scholarship.  This is an 

appropriate range to study because it represents the center of the distribution curve of students 

who did not receive the PROMISE scholarship and the bottom quartile of students who did 
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receive the PROMISE scholarship.  Table 2 on page 54 shows the characteristics of this specified 

population along with the details of the PROMISE scholars and those who did not receive 

PROMISE scholarships within that specified population. 

With respect to the multiple financial aid variables, the students who receive PROMISE 

scholarships initially receive more money in grants and scholarships and less in need-based aid 

and loans.  As students matriculate through college, the average amount of need-based aid and 

loans converge in both the full population and the students nearest the margins of the PROMISE 

scholarship requirements.  Excluding the value of the PROMISE scholarships, the average 

amount of scholarships and grants earned in the specified population at the margins is actually 

higher for non-PROMISE students. 

Students who receive PROMISE scholarships are less likely to receive need-based aid 

than students who do not receive PROMISE scholarships.  Since the FAFSA is required to 

receive both need-based aid and West Virginia’s merit-based PROMISE scholarships, this seems 

to indicate that students who come from low-income households are less likely to receive 

PROMISE scholarships.  This validates the studies by Ness and Tucker (November 2008), 

Binder and Ganderton (2000) and the Tennessee Higher Education Commission (January 2011) 

mentioned above. 

 The next section explains the empirical model created by applying available data from 

the data set to the theoretical model described above.  
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(Equation #2) 

V. Empirical Model 
 

Based on Equation #1, the empirical model below contains several variables for each of 

the factors with expected correlations with collegiate graduation rate.  High school academic 

record is addressed by the inclusion of ACT, ACT squared, high school GPA, disability and 

English deficiency variables.  Gender and race represent demographic variables.  The remaining 

variables allow for consideration of a student’s comprehensive financial aid package.  The 

regression is run on the study population and a specified population consisting of the students 

nearest the margins of the PROMISE scholarship program criteria. 

 
Ba4andunder = β0 + β1PROMISE2007rec + β2ACT + β3ACTsq +  
  β4LowACT + β5HSGPA + β6HScredits + β7Female +  
  β8Black + β9Hisp + β10Asian + β11NatAmer + 
  β12UnknownRace + β13Disability + β14Engdeficiency +  
  β15Needbased2007 + β16Needbased2008 +  
  β17Needbased2009 + β18Needbased2010 + β19Loans2008 +  
  β20Loans2009 + β21Loans2010 +  
  β22GrantsScholarships2007 + β23GrantsScholarships2008 +  
  β24GrantsScholarships2009 + β25GrantsScholarships2010 +  
  β26Unmetbybudget2007 + β27Unmetbybudget2008 +  
  β28Unmetbybudget2009 + β29Unmetbybudget2010 + u 

 

Ba4andunder is an indicator variable identifying whether a student received a bachelor’s 

degree at a public higher education institution within four years of enrolling in such.  More 

specifically, they must have graduated in Spring 2011 or earlier.10  This study analyzes four-year 

graduation rate because it follows the traditional path to graduation.  Among the study 

population, 1,227 students graduated in four years or less as shown by Table 6 on page 57.  

While there were 1,005 students who completed college in more than four years in the 

                                                 
10 Appendix A which begins on page 67 includes regression results for five-year graduation rates.  Appendix B 
which begins on page 69 includes the odds ratios for the regressions for five year graduation rates. 
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population of study, there were also 434 students who enrolled in 2011 as graduate students.  If 

the existing data set were used to study five-year graduation rates, the financial aid received by 

graduate students in 2011 would upwardly bias the effects of financial aid received during the 

2011 school year on graduation rates.  However, setting their 2011 financial aid data to zero 

would create a downward bias on 2011 financial aid on graduation rates.  If 2011 financial aid 

variables were set equal to missing, these students who did meet the desired outcome of 

receiving a bachelor’s degree would be removed from the regression, thus creating a downward 

bias on graduation rate across the entire model.  Even when studying the four-year graduation 

rates, there are 77 students who received financial aid for graduate school in 2010.  Despite the 

biases that area described above, these 77 students remained in this study because they did 

achieve the desired result of receiving a bachelor’s degree within four years.  For the purposes of 

this study, achieving the desired result outweighs the expected upward bias of graduate-level 

financial aid on undergraduate graduation rates.  Due to the complications associated with the 

financial aid variables described above, college graduation rate means receiving a bachelor’s 

degree within four years from entering college for the purposes of this study. 

ACT is the value of a student’s highest recorded composite score on the ACT as reported 

by ACT to the institution where the student enrolls.  A positive correlation between ACT score 

and receiving a bachelor’s degree in four years or less is expected because students who score 

better on the ACT should be more prepared with a solid base of knowledge than a student who 

does not score as well.  Table 3 on page 56 shows the distribution of ACT.  

ACTsq is the squared value of a student’s highest recorded composite score on the ACT 

as reported by ACT to the institution where the student enrolls.  The ACT value is squared to 
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enhance differences in outcome based on small variances in scores on this standardized test in 

the center of the population.  A small negative value of ACTsq is expected because the students 

at the high and low end of the range have diminishing returns on their educational outcome.  

Students who either scored really well or really poorly on the ACT are more likely to have a 

similar academic outcome among like students than students who are among the middle of the 

ACT distribution.  The correlation between ACT score and graduation rate would likely be 

upwardly biased by an ACT variable alone. 

LowACT is a student’s lowest subscore on the ACT.  Any correlation between the lowest 

ACT subscore and graduation rate is expected to be minimal because the lowest ACT score is 

likely to be multicollinear with the ACT variable. 

HSGPA is a student’s comprehensive high school GPA earned. A strong positive 

correlation between a student’s high school GPA and earning a bachelor’s degree in four years or 

less is expected because students with higher high school GPA’s are more likely to have better 

study habits and stronger support systems that encourage the pursuit of education.  The data set 

provided by WVHEPC did not include core high school GPA, which is one of the criteria to 

receive a PROMISE scholarship.  The omission of this variable may result in a minimal 

downward bias of HSGPA on graduation rate because the student is able to choose courses 

outside the core requirements from among courses that interest him or her, such as art, music, 

forensics, or physical education.  A student who is engaged in their courses is likely to perform 

better and receive a higher grade.  Or, it is possible that a student seeks out less challenging 

classes.  Such choice would raise a student’s overall GPA, leaving the core GPA constant. 
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HScredits is a variable representing the number of college credits a student earned while 

in high school.  Students who earn college credits while in high school will have fewer required 

courses to take while in college.  They may enter college better prepared to handle college-level 

courses.  Additionally, they may have a support system that values education more than a student 

who does not earn college credits while in high school, or those students may have access to 

better quality instruction while in high school.  For these reasons, this variable is expected to 

have a strong positive correlation with earning a bachelor’s degree within four years. 

Female is an indicator variable for gender.  Female equals 1 if the student is female and 0 

if the student is male.  The educational achievement gap between men has shrunk over the last 

half century and women typically have higher completion rates in college (National Center for 

Education Statistics, 2005).  Thus, a positive correlation between Female and receiving a 

bachelor’s degree in four years or less is expected.   

Black is an indicator variable for race.  Black equals 1 if the student self-identifies as 

black and 0 if the student self-identifies as a race other than black.  Because of numerous 

historical and societal influences that cannot otherwise be accounted for with the information in 

the database, a negative correlation is expected between Black and receiving a bachelor’s degree 

in four years or less (Insitute of Education Sciences, 2012). 

Hisp is an indicator variable for race.  Hisp equals 1 if the student self-identifies as 

Hispanic and 0 if the student self-identifies as a race other than Hispanic.  A small negative 

correlation between Hisp and receiving a bachelor’s degree in four years or less is expected 

because of numerous historical and societal influences that cannot otherwise be accounted for 
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with the information in the database, such as unreported difficulties with the English language 

(Insitute of Education Sciences, 2012). 

Asian is an indicator variable for race.  Asian equals 1 if the student self-identifies as 

Asian and 0 if the student self-identifies as a race other than Asian.  A small positive correlation 

between Asian and receiving a bachelor’s degree in four years or less because of numerous 

cultural and societal influences that cannot otherwise be accounted for with the information in 

the database (Insitute of Education Sciences, 2012). 

NatAmer is an indicator variable for race.  NatAmer equals 1 if the student self-identifies 

as American Indian or Alaskan Native and 0 if the student self-identifies as other than American 

Indian or Alaskan Native.  A small negative correlation between NatAmer and receiving a 

bachelor’s degree in four years or less is expected because of numerous historical, cultural and 

societal influences that cannot otherwise be accounted for with the information in the database. 

Unknownrace is an indicator variable for race.  UnkonwnRace equals 1 if the student did 

not self-identify their race and 0 if the student did self-identify their race.  A positive correlation 

between Unknownrace and receiving a bachelor’s degree in four years or less is expected 

because students who do not self-identify with one of the races described above may not feel as 

though they fit in with any of those defined races.  Further, the students may feel that checking 

one of the race boxes might result in discrimination against them.  Students who are cognizant of 

potential effects of identifying with race could indicate stronger analytical skills, which in turn 

suggests they may be better prepared for the skills required in college.  Thus, they may perform 

better and graduate at a higher rate than someone who does self-identify by race. 
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Disability is an indicator variable that equals 1 if the student has a disability and 0 if he or 

she does not.  Within the database, there are three students who are hard of hearing, three who 

are visually handicapped, six with learning disabilities, and one who has an unspecified health 

impairment.  See Table 4 on page 56 to see the distribution of disabilities by receiving 

PROMISE scholarships.  A negative correlation between Disability and receiving a bachelor’s 

degree in four years or less is expected because these students because these students may 

require additional time to complete their courses, resulting in longer time to completion of a 

degree. 

EngDeficiency is an indicator variable that equals 1 if the student is a person of Limited 

English Proficiency (LEP) and 0 if he or she is not.  According to the federal definition of LEP, 

these students are unable to communicate effectively in English because their primary language 

is not English and they have not developed fluency in the English language.  Seventy-seven 

students in the study population have LEP.  None of them qualified for PROMISE scholarships.  

A strong negative correlation between EngDeficiency and receiving a bachelor’s degree in four 

years or less is expected because these students will have more difficulty understanding their 

professors and completing their courses than students who are fully proficient in English. 

Prom2007rec is an indicator variable identifying students who received PROMISE 

scholarships in his or her first year, equaling 1 for those who did, 0 for those who did not.  

Receiving the PROMISE scholarship in 2007 will likely have a positive correlation with earning 

a bachelor’s degree in four years or less because PROMISE is a program designed to increase 

graduation rates.  Indicator variables of receiving PROMISE scholarships in subsequent years 

are not included because the goal of this paper is to determine if the existing PROMISE criteria 
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are sufficient to identify students who will be successful in college.  The scholarship money that 

students receive from PROMISE is accounted for in the scholarships and grants variables 

discussed below.  Table 5 on page 57 demonstrates how many students who first received a 

PROMISE scholarship in Fall 2007 retained it over the next three years.  Table 6 on the same 

page shows the percentage of students who earned bachelor’s degrees in four years or less, 

broken down by students who received a PROMISE scholarship in 2007 and those who did not. 

Needbased2007, Needbased2008, Needbased2009, and Needbased2010 are numerical 

variables which represent the total amount of need-based aid that a student received in thousands 

of dollars during the respective year.  The need-based aid includes Federal Pell Grants, Federal 

Supplemental Education Opportunity Grants (SEOG) and West Virginia’s Higher Education 

Grant Program.  These types of grants are awarded by the federal government and by West 

Virginia based on the annual estimated family contribution (EFC) of the student’s parents to 

support the student’s educational costs. Students who have a low EFC are from poorer 

households and are more likely to receive need-based aid.  Because need-based aid is distributed 

based on formulas set by the federal and state government, the need-based aid variables serve as 

a proxy for household income.  Additionally, due to numerous studies and reports that show 

positive correlations between education level and income, these variables could also serve as 

proxies for education level of a student’s parents (A Test of Leadership: Charting the Future of 

U.S. Higher Eduation, 2006; Dynarski, 2004).  Students receiving need-based aid are more likely 

to be the first to attend college from their family.  For these reasons, a negative correlation is 

expected between these variables and earning a bachelor’s degree in four years or less because 

the students who receive need-based financial aid come from lower income households, which 
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traditionally have lower levels of success in higher education.  Unfortunately, the data does not 

include a student’s EFC, which might be able to provide additional insight into the effectiveness 

of the PROMISE scholarship and graduation rates in general. 

Loans2007, Loans2008, Loans2009, and Loans2010 are variables representing the total 

monetary amount of student loans taken out by a student in thousands of dollars during the 

respective academic year.  These variables include Perkins loans, federal Stafford loans both 

subsidized and unsubsidized, loans taken out by parents for undergraduate students, other 

subsidized and unsubsidized federal loans, medical loans, loans from the higher education 

institution and other miscellaneous loans.  A negative correlation between the loan variables and 

earning a bachelor’s degree in four years or less is expected because a student may feel pressured 

to work more hours to account for the mounting unsubsidized interest on his or her loans. 

Working more hours would limit the number of hours a student could take per semester, thus 

extending the length of time to graduation and leaving fewer hours for studying and hurting 

academic performance. 

GrantsScholarship2007, GrantsScholarship2008, GrantsScholarship2009, and 

GrantsScholarship2010 are numerical variables which represent the total amount of non-need-

based grants, scholarships and other financial aid that a student received in thousands of dollars 

during the respective year.  The variables include scholarships from any source, including 

PROMISE, the West Virginia’s Engineering, Science, and Technology Scholarship Program and 

the Underwood Smith Teacher Scholarship Program, and academic and athletic scholarships 

from institutions.  These variables include grants including the National Smart Grant, the 

Academic Competitive Grant, West Virginia’s Higher Education Adult Part-time Student Grant 
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Program Workforce Development component, as well as other grants from West Virginia, 

federal program, institutional programs or other sources.  Additionally, these variables include 

veterans benefits, federal work study or other federal employment funds, West Virginia’s 

GEAR-UP program,11 tuition waivers,12 and other educational benefits.  A positive correlation 

between the grants and scholarships variables with earning a bachelor’s degree in four years or 

less is expected because students who receive more merit-based financial aid are more likely to 

have a solid educational background and a support system that values higher education 

achievement.  Further, they may be incentivized to perform well in college to retain these types 

of financial aid. 

 Section IV, below, includes discussion of the results from the regressions empirical and 

the specification models described above.  

                                                 
11 WV GEAR-UP (Gaining Early Awareness and Readiness for Undergraduate Programs) is a federally funded 
program intended to provide educational services to help students plan, apply and pay for education and training 
beyond high school. 
12 Tuition waivers are available for West Virginia students for certain persons who were killed in the line of duty 
while employed by a state, high school graduates in foster care, Purple Heart and Medal of Honor recipients, 
children and spouses of Armed Forces killed in action, undergraduate students who completed the Health Sciences 
and Technology Academy affiliated programs, employees of higher education institutions, and children of 
employees at higher education institutions. Higher education institutions can also offer waivers based on need or 
merit. 
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VI. Results 
 

 The results section is divided into three parts.  This section begins with an explanation of 

how to interpret coefficients from logit regressions and the odds ratios which are used.  

Discussion of the results from the empirical model on the full population follows.  Finally, the 

results from the regression on the specified population are compared to the results from the full 

population.   

1. Explanation of Odds Ratios 

The empirical model is first run as a logit regression on the study population (Results #1, 

Table 7 on page 58).  Then, the same logit regression is run on students who are nearest to both 

the composite ACT and high school GPA thresholds are used to create a specified population.  

This population consists of the students who are within one point of the required ACT score of 

22 and who had a high school GPA of 2.80 to 3.50.  The same empirical model described above 

is then run on this specified population (Results # 2, Table 7). 

When using a logit regression, it is often easier to interpret the results in the form of odds 

ratios (Table 8 on page 60) rather than as coefficients of logit regression as are displayed in 

Table 7.  The odds ratio shows how the odds of achieving a desired result—in this case, 

receiving a bachelor’s degree within four years—change with a one unit change in a variable of 

interest, given specified levels of other variables.  Odds ratios of one or higher indicate a positive 

correlation between the variable and the desired outcome.  In this study, an odds ratio of one or 

higher means that the odds of earning a bachelor’s degree within four years increase as the value 

of the variable increases.  Values of the odds ratio that are below one indicate a negative 

correlation between the variable and the desired outcome, or the odds of graduating within four 

years decreases as the value of the variable increases.   
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Odds ratios can be converted into propensity scores by filling in values for each variable and 

calculating the odds of earning a bachelor’s degree with in four years.  Propensity scores for 

several combinations of students from the regression on the full population can be found in Table 

9 on page 62 while the same combinations from the regression on the specified population are in 

Table 10 on page 63. 

 

2. Results of the Regression on the Full Population 

In the results column 1 of Table 8 on page 60, the R2 of 0.2813 indicates that the 

empirical model accounts for more than one-fourth of the variation in the factors contributing to 

earning a bachelor’s degree from a public institution in four years or less.  There are numerous 

other variables not included in the model that are associated with a student’s graduation rate.  

This is to be expected, as not everything can be factored into a quantitative model, and if it 

could, it would not necessarily be collected at a student level either by a post-secondary 

admissions office or from financial aid data.  The p-value associated with a chi-squared value of 

904.54 with 4960 degrees of freedom allows rejection of the null hypothesis that the values of 

coefficients of all the variables equal zero. 

At first glance of Table 9, the odds ratio of a student receiving a PROMISE scholarship 

in 2007 appears to indicate that the PROMISE scholarship program is not achieving the desired 

effect of increasing graduation rates.  With an odds ratio of 0.7937, the odds of a student who 

received PROMISE would decrease by a factor of 0.7937.  As an example, consider a white 

female with a 22 composite score on the ACT, a 20 as the lowest ACT subscore, a 3.0 high 

school GPA and no college credits earned while in high school, but who did not qualify for the 
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PROMISE scholarship and had a financial aid package equal to the study population’s mean.  

She would have an expected graduation rate of 11.77 percent.  A student with the same 

characteristics but who did qualify for the PROMISE scholarship13 would have an expected 

graduation rate of 9.34 percent.  The appearance of a negative correlation is inaccurate, however, 

because this does not take into consideration the monetary value of the scholarship.  To address 

this, the values of the grants and scholarships 2007 to 2010 variables were set to the mean of the 

population without PROMISE scholarships taken into consideration ($1621.989, $1181.595, 

$1000.627 and $999.8525, respectively) and then changed them to the mean of the PROMISE 

recipients ($6787.763, $5626.665, $4975.593 and $4605.718, respectively), leaving all other 

factors equal, to compare the rate of change.  With the additional change in monetary support, 

the expected graduation rate of the female student described above increases to 18.17 percent.  

When the financial aspect of the PROMISE scholarships are taken into consideration, a student’s 

likelihood of graduating within four years increases by a factor of 1.54.  This is true not only of 

the White female in the example above, but of any student when holding all factors constant 

except for the PROMISE indicator variable and the scholarships/grants variables. 

 Beyond the effects of the PROMISE scholarship, the empirical model identifies that a 

student’s composite ACT score and composite ACT score squared have statistically significant 

correlations on the odds ratios of graduating.  Composite ACT score has a positive correlation, 

while the squared variable has a negative correlation.  This interaction presumes a range within 

the distribution of ACT scores when graduating from college within four years is more prevalent 

than higher scores.  In this model, the peak graduation rate occurs for students who score a 

                                                 
13 This could be possible because the data set does not include core high school GPA  Thus, the first student may 
meet all criteria except core high school GPA while the second one meets the required core high school GPA and 
receives the PROMISE scholarship. 
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composite score of 23 on the ACT, assuming all other factors are constant.  This may be due to a 

student’s choice of major, changing majors, seeking a double-major, inclination to transfer to an 

out-of-state school, or a variety of other factors which cannot be controlled for within this study.   

The lowest ACT subscore also has a positive correlation with graduation rate.  For each 

point higher a student scores on his or her lowest ACT subject, the odds of graduating within 

four years increases by a factor of 1.05.  This statistic, however, is not statistically significant at 

traditional levels. 

 While high school GPA is not statistically significant in this model, it is worth noting that 

a one unit increase in GPA increases the odds of earning a bachelor’s degree within four years by 

a factor of 4.225.  This means that a student who has a 4.0 is more than four times likely to 

graduate than a student who had a 3.0 in high school, all other factors remaining constant.  At a 

more incremental level, an increase of high school GPA of one-tenth of a point increases the 

odds of graduating within four years by 1.155.  For the white female described above without the 

PROMISE scholarship, a one-tenth increase in high school GPA from a 3.0 to a 3.1 increases her 

propensity to graduate from 11.77 percent to 13.6 percent. 

 A student who prepares for college by taking college classes while still in high school 

increases his or her odds of graduating within four years by a factor 1.02 per credit earned.  

Receiving credit for a three-hour college course in high school translates to increased odds of 

graduating within four years by a factor 1.05.  This correlation is significant at a 99 percent level. 

According to the empirical model, females are more likely than males to earn a 

bachelor’s degree within four years by a factor of 1.23, all other variables remaining constant.  

This figure is statistically significant at a 99% level.  As mentioned above, a white female with a 
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3.0 high school GPA, 22 composite ACT and 20 lowest ACT subscore who qualifies for the 

PROMISE scholarship has an 18.16 percent likelihood of graduating with a bachelor’s degree 

within four years.  A white male with the same academic and financial characteristics has a 14.76 

percent likelihood of graduating within four years. 

In terms of race, the results varied tremendously in direction and significance when 

comparing non-white students to white students.  Students who self-identified as “unknown” 

were more likely to graduate than white students by a factor of 2.25.  This relationship is 

statistically significant at the 99 percent level.  The model also shows that other non-white 

students are less likely to receive a bachelor’s degree within four years than white students.  

Students who self-identified as Black were less likely to graduate by a factor of 0.97, but the 

relationship is not statistically significant at traditional levels.  Hispanic and Asian students are 

less likely than white students to earn a bachelor’s degree within four years by factors of 0.26 

and 0.47, and at 95 and 90 percent significance levels, respectively.  American Indians and 

Alaskan Natives are less likely to graduate than white students by a factor of 0.68, but the 

correlation is not statistically significant.  The significance levels may be due to the small 

number of minorities in the population.  Cumulatively, they comprise less than eight percent of 

the 5,517 students in the study. 

As expected, students with reported disabilities or deficiencies are less likely to graduate 

within four years.  Students who have a disability have odds of graduating that are 0.83 of a 

student with the same academic and financial characteristics who does not have a disability, but 

this correlation is not statistically significant.  The lack of statistical significance may be due to 

the small number of students in the population with disabilities.  None of the 72 students with 
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English deficiencies earned a bachelor’s degree in four years or less, so that variable dropped out 

of the model. 

All forms of financial aid received in 2007, whether need-based aid, scholarships, or 

loans, have negative effects on the odds of earning a bachelor’s degree within four years and 

each are statistically significant at a 99 percent level.  This correlation may be validated by the 

retention rates of the PROMISE scholarship displayed in Table 5 on page 57 which shows that 

twenty percent of PROMISE scholars fail to retain the scholarship from the first year of college 

to the second.  Students who do not retain a scholarship from one year to the next are not as 

likely to earn a college degree within four years as those who do retain the scholarship.  

However, among the outcomes that cannot be determined from this data set is whether the 

student dropped out of college or if they transferred to another college or university where they 

did meet the desired outcome of this study by earning a degree within four years.  Despite the 

downward bias between financial aid variable and graduation rate that occurs due to the omission 

of this data, the inclusion of the data on transfers or dropouts is not likely to dramatically alter 

the results of this study. 

The statistical significance of need-based aid on earning a degree fluctuates from one 

academic school year to the next.  The odds of graduating for a student who received need-based 

aid in 2007 decreased by a factor of 0.887 for every $1,000 of need-based aid they received.  

This is significant at the 99 percent level.  Conversely, receiving need-based aid in 2008 and 

2009 correlated with an increase in propensity to graduate, with an increase of odds by a factor 

of 1.018 and 1.071, respectively, with only the 2009 ratio statistically significant.  Each 
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additional $1,000 of need-based aid received in 2010 reduced the odds of graduating by a factor 

of 0.9833, but this relationship is not statistically significant. 

The loans variables follow a similar trend of the need-based variables.  Each additional 

$1000 in loans received as a freshman in 2007 decreases odds of graduating within four years by 

a factor of 0.97, significant at the 99 percent level.  However, receiving loans in 2008 and 2009 

are positively correlated with earning a bachelor’s degree within four years, though they are not 

statistically significant.  Like 2010 need-based aid, loans received in 2010 had a negative effect 

on graduation rate. This, by a factor of 0.9992 and, similar to need-based aid in 2010, is not 

statistically significant. 

Grants and scholarships remain statistically significant throughout the four years of the 

empirical model.  The 2007 variable has a negative correlation with earning a bachelor’s degree 

within four years with an odds ratio of 0.8636 per $1,000 received, significant at the 99% level.  

However, the trend reverses for each of the three subsequent years to positive odds ratios per 

$1,000 received: 1.1155, 1.08333 and 1.1879 in 2008, 2009 and 2010 respectively, each 

significant at the 99% level.  This indicates that students who are able to retain scholarships 

beyond their freshman year of college are much more likely to graduate than those students who 

do not.  

The financial aid variables described above show that when determining the source, not 

all financial aid is equal.  By definition, students who receive need-based aid come from lower-

income households.  This study supports the research mentioned above by Ness and Tucker 

(November 2008) that students from low-income households are less likely to graduate than 

students with similar academic performance.  Additionally, students who receive the mean 
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amount of grants and scholarships and maintain them throughout their collegiate career are able 

to overcome the negative correlation between scholarships received during freshman year and 

graduation rates.  Students who take out the mean amount of loans can balance out the negative 

correlation that loans as a freshman have on earning a bachelor’s degree within four years.  

However, students who receive the mean amount of need-based aid for four years do not 

overcome the negative correlation with receiving such aid as a freshman. 

This study also exhibits that students who retain scholarships into their sophomore, 

junior, and senior years will receive more money in scholarships over the course of the collegiate 

career and are more likely to graduate.  There are many sources of financial aid provided to 

students that are intended to increase access to higher education which allow them to attend 

college.  However, financial aid awarded in the first year of college would only have a positive 

effect on four-year graduation rates of the students that continue their education on to the second 

year.  The financial aid variables discussed above indicate that matriculation through college 

from the first year to the second results in a positive correlation on graduation rate.  While the 

data set contains financial aid data, it does not include enrollment data on each student, so the 

graduation rate of students who transferred to any private in-state institution or any institution 

outside the state of West Virginia could not be reported in this study.  However, the findings in 

this study support common fact within higher education literature that maintaining enrollment 

between the first and second years is predictive of collegiate success.   

 

3. Results of the Regression on the Specified Population 
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The specification model (Results #2 on Tables 7 and 8, pages 61 and 63 respectively) 

shows the same regression run for the empirical model, except these results show results for only 

the students nearest to ACT and high school GPA cutoffs required to attain a PROMISE 

scholarship.  This regression focuses on the students with composite ACT scores of 21, 22 or 23 

and also high school GPA’s between 2.80 and 3.50, inclusive.  Of the 5,517 students who were 

studied in the empirical model, 679 met the specifications to be studied in this regression.  Of 

these 679 students, 520 did not receive a PROMISE scholarship and 159 did.  Table 2 on page 54 

shows a description of the specified population.  When running the regression, twelve were 

dropped from the results because they have characteristics that perfectly predict failure to earn a 

bachelor’s degree within four years in this model.  The regression drops six American Indian 

students, five students who did not self-identify their race and one student with an English 

deficiency. 

The R2 of 0.2018 indicates that this model accounts for approximately twenty percent of 

the variation in graduation rate of the students within the specified population.  With a lower R2 

than the empirical model, this model is less precise.  As mentioned above, there are many 

variables factoring into finishing college that cannot be accounted for with the data available 

from the West Virginia Higher Education Policy Commission (WVHEPC).  The p-value 

associated with a chi-squared value of 91.47 with 611 degrees of freedom indicates allows 

rejection of the null hypothesis that the values of coefficients of all the variables equal zero. 

The PROMISE recipients variable in the specification model appears to support the goal 

of increasing graduation rates through the merit-based scholarship.  This specification model 

indicates that a student who receives a PROMISE scholarship is more likely to earn a bachelor’s 
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degree within four years than another similar student by a factor of 1.31, all other variables 

including financial aid variables remaining constant.  However, this correlation is not statistically 

significant at traditional levels, perhaps reflecting the smaller sample size.  Under this model, the 

White female student described in the empirical model who has a 22 composite ACT score, 20 

on her lowest ACT subscore, a 3.0 high school GPA and no college credits earned while in high 

school has a 6.2 percent propensity to graduate within four years.  However, when assuming that 

she meets the PROMISE scholarship criteria and receives the scholarship, her likelihood of 

graduating increases by a factor of 1.3112 without accounting for the increase of her financial aid 

package.  When the mean value scholarships and grants received by PROMISE scholars are used 

as the scholarship and grants variable, her likelihood of graduating increases to 15.3 percent, an 

increase of a factor of 2.2465 compared to not receiving the scholarship.  Table 10 on page 63 

demonstrates dozens of scenarios from the regression. 

With a composite ACT score odds ratio of .00000000750 (7.50e-09) and squared ACT 

odds ratio of 1.516, the two variables create a negative correlation between a student’s composite 

ACT score and graduation rate when increasing the score from 21 and 22, but a positive 

correlation the score is increase from a 22 to a 23.  Using the female who did not receive the 

PROMISE scholarship above as an example, the propensity to graduate is higher if she scores a 

21 (14.07 percent) compared to a 22 (6.2 percent).  However, if she scores a 22 and therefore 

receives financial aid in the form of a PROMISE scholarship, the difference in scholarships and 

grants more than makes up for the negative effect of the ACT variables.  As opposed to the 

regression on the full population in which both variables were statistically significant at the 99 

percent level, neither of them are statistically significant at traditional levels when run on the 
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specified population.  This is likely due to the limited variation of ACT scores, indicating that the 

ACT score at the margin of the PROMISE scholarship requirements are not reliably predictive of 

a student’s propensity to graduate.  The regression within the specified population reduces the 

impact and the significance of high school GPA when compared to its impact in the empirical 

model.  Here, a one unit increase in high school GPA increases a student’s likelihood of 

graduating by a factor of 2.841.  A more incremental change of one-tenth of a point increases a 

student’s likelihood of earning a bachelor’s degree within four years by a factor of 1.11.  Unlike 

the empirical model where high school GPA is statistically significant at a 99 percent level, the 

high school GPA variable is not significant at any traditional levels in this model.  As with the 

ACT variables discussed above, it is possible that within this range, slight changes are not 

reliably predictive of a student’s success in this model. 

Race and gender variables are less significant in this model than in the empirical model.  

This may be due to the small number of minority students and the under-representation of 

females.  In the specification population, there are only fifteen Black students, thirteen Hispanic 

students, six Asian, six American Indian and seven of unknown race.  Some projected propensity 

scores for Black students came in above 1.00, which means that the odds ratio for graduating 

exceeds 100 percent for those students.  This could be perceived as positive, since Black students 

traditionally graduate at rates lower than White students; however, it more accurately indicates 

that the Black students who graduated within four years but did not qualify for PROMISE 

scholarships had GPAs at the low end of the specification range.   

Also of note is that males are more likely than females to be near the margins of the 

PROMISE scholarship criteria and not receive the scholarship.  While males comprise 45.5 
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percent of the 5,517 students and 47.77 percent of those who did not receive PROMISE 

scholarships used in this study, males make up 57.86 percent of the specified population who did 

not received PROMISE scholarships.   

Among the financial aid variables, the negative correlation between aid received as a 

freshman and likelihood of graduation remains in the specification model.  Need-based aid 

received in 2008 gains significance in this model, while the odds ratio of need-based aid received 

in 2009 increases from 1.0694 in the empirical model to 1.18096 in the specification model.  

Loans received in 2007 lose their statistical significance in the empirical model as opposed to the 

specification model, but loans received in 2010 are now statistically significant at the 99 percent 

level.  Scholarships and grants received as underclassmen are less statistically significant among 

this population, although scholarships received in 2010 remain statistically significant at the 99 

percent level. 

The final section below contains a summary of the findings from this study, policy 

recommendations, and suggestions for future research.  
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VII. Conclusion and Policy Recommendations 
 

This section is divided into three parts.  It begins with a summary of the study results.  

Then come several policy recommendations based on the conclusions. Finally, the paper ends 

with suggestions for future research on PROMISE scholarships and lottery-funded, merit-based 

scholarships. 

1. Summary 

The intent of this paper is to determine if West Virginia’s PROMISE scholarship 

achieves one of its stated goals: to increase college graduation rates among West Virginia 

students at in-state institutions.  Literature on similar lottery-funded merit-based scholarships in 

other states presents a strong case that merit-based scholarships do increase college graduation 

rates of the recipients.  Prior to this paper, there has been only one published research study on 

the PROMISE scholarship program.  That study demonstrates that students who receive 

PROMISE scholarships are more likely to graduate.  However, the study does not take into 

account the total financial aid received by PROMISE scholarship recipients, nor does any other 

study on such merit-based scholarships.  Further, none of the literature looks specifically at the 

students on the margin to determine if the thresholds required to qualify for the merit-based 

scholarship are successful predictors of success. 

The analyses in this paper demonstrate that the PROMISE scholarship program is leading 

to increased graduation at public four-year institutions among the students who qualify for the 

program.  Overall, students who received PROMISE as freshman in 2007 earned bachelor’s 

degrees within four years at a rate approximately four times higher than students who did not 

receive the scholarship (Table 6, page 57).  However, this simple chart does not compare the 

effects of the scholarship program on similar students.  The empirical model demonstrates that 
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receiving the PROMISE scholarship increases the odds of graduating by a factor of 1.54, all 

other variables remaining constant.  Using the specified population of students at the margins, 

receiving the financial aid associated with the PROMISE scholarship increases the odds of 

graduating within four years by a factor of 2.465, all other factors remaining equal. Further, the 

classifying criteria used to determine PROMISE scholarship recipients of high school GPA, 

composite ACT score and lowest ACT subscore are predictive of a student’s increased 

propensity to earn a bachelor’s degree within four years when studying an entire cohort of 

students.  However, when focusing on the students at the margins of the program, the relevance 

of the scores is less clear, perhaps due to reduced variation and sample size. 

Of the PROMISE scholarship criteria that could be studied with the available data, all 

three of the measures proved to indicate an increase in the likelihood of graduating when 

analyzing the full population in this study.  The correlation between composite ACT score, high 

school GPA and graduation are each statistically significant at a 99 percent confidence level.  

Lowest ACT score, which was implemented as a criterion for PROMISE to limit the program’s 

outlays, is a positive indicator, but lacks statistical significance.   

While these factors may help identify students who are more likely to graduate, the both 

models show that meeting the criteria to receive a PROMISE scholarship alone does not 

correlate with increased graduation rates.  Rather, it is the financial reward of the program that 

reverses the initial negative correlation between receiving a PROMISE scholarship and 

graduation rate.  This is perhaps due to the reduction of the financial barrier associated with 

college, as students who receive PROMISE scholarships receive less need-based aid and take out 

fewer loans in their freshman year than students who do not qualify for the scholarship.  
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Essentially, PROMISE scholars are less needy.  Further, as Scott-Clayton found in her 2010 

study, PROMISE scholarships may also serve as a motivator to perform well in college, for once 

the student drops below the required GPA to retain the scholarship, the award cannot be re-

earned as it can in some other states. 

The model on the specified population shows the limits of determining the collegiate 

success of a high school student success based solely on high school performance.  Data from 

both the full population and the specified population indicate that students below the cutoff for 

the PROMISE scholarship would graduate at a higher rate with access to additional scholarships 

or grants.  Students who performed well in high school but did not score well on the ACT may 

find themselves less likely to graduate college because of the lack of access to financial aid.  

Similarly, students who perform well on the ACT, but fall short of the requisite high school GPA 

may also find themselves without the requisite financial aid which would help them earn a 

bachelor’s degree. 

Earning the PROMISE scholarship does not guarantee academic success.  Regardless of 

whether PROMISE is received, there are numerous variables that factor into a student’s 

academic success.  This study shows that the West Virginia PROMISE scholarship program 

provides some of the financial assistance to help students earn a bachelor’s degree. 

 

2. Policy Recommendations 

Since policy makers desire an educated workforce, the primary goal of PROMISE should 

remain increasing the number of college graduates, with the secondary goal of increasing access 

to higher education.  Understanding the limitations of the program due to the 2010 scaling back 
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of the program is important when considering the policy recommendations for West Virginia.  

With this in mind, this study suggests three approaches to further these goals within scenarios of 

additional austerity and two recommendations should there be additional funding for the 

program. Finally, this paper presents suggestions to allow for future studies of West Virginia’s 

PROMISE scholarship program and similar programs in other states. 

If PROMISE expenditures continue to exceed expectations of policy makers and the 

program must be reduced, high school GPA should be the last criterion to be altered, since it has 

the largest correlation with graduation rate at the margins, albeit not a statistically significant 

one.  If any academic criteria were to be changed to reduce the costs of the program, it should be 

composite ACT score.  A motivated student can more easily take and retake a standardized test 

to achieve a desired score than he or she can increase a cumulative GPA.  A higher ACT score 

would reduce the cost of the program, but not have as large of an effect on access to college, as 

illustrated by Graphs 1 and 2 on page 68.  By increasing the ACT score requirement, a student 

can alter behavior on a short term basis and still access a scholarship helping them overcome the 

financial hurdle of attending college. 

 West Virginia could also place an income cap on the PROMISE scholarship to reduce 

expenditures.  Low-income students disproportionately receive the PROMISE scholarship at 

lower rates and take out more loans than students who do not receive need-based aid.  Setting an 

income cap of $100,000 or more could reduce the number of students from households who 

could more easily afford to pay for college tuition.  The threshold could be set to a certain level 

or proportion above the median household income.  However, this may encourage students from 

well-off families to attend college in other states.  Limiting the scholarship recipients to the 
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students who come from households that do not historically have high graduation rates could 

also hurt policy makers’ efforts to increase the percentage of residents with bachelor’s degrees. 

Another step that could be taken is reducing the amount of scholarship money given to 

freshmen.  Low matriculation rates from freshman to sophomore year could be viewed as a 

reason to limit investments in a student who is less likely to achieve the desired result of a 

bachelor’s degree.  It also further incentivizes college freshmen to perform well academically in 

order to receive additional funding for the following school year.  This approach is not preferable 

to those above, as it would restrict access to higher education by maintaining rather than 

eliminating the financial barrier that exists preventing many lower-income and low 

socioeconomic status students from attending college. 

 Should the state find itself in a position to expand the PROMISE scholarships, West 

Virginia should reduce the lowest ACT subscore component of the qualification criteria.  While 

it does require a student to be exhibit proficiency in each subject on the ACT, this criterion does 

not have a statistically significant correlation with graduation rates on either the full or specified 

populations in this study.  Further, it increases the importance of each individual subject of a 

single standardized test on a student’s academic future and potential lifetime earnings.  Students 

who perform poorly on individual subjects are identified by higher education institution to 

determine if remedial courses are needed  

If additional funds become available for the PROMISE scholarship program, West 

Virginia policy makers should also consider creating a need-based component of the program. 

Extra money to low-income students would reduce the amount of student loans needed to pay for 

tuition, which is higher among non-PROMISE students than among PROMISE students.  Fewer 
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loans allow a student to focus more on his or her studies than on making money to pay back any 

unsubsidized interest that is due while he or she is still enrolled in college.  Should West Virginia 

continue to have tight budget, the question quickly arises of whether it is wiser to invest in 

students who are more inclined to graduate even without the financial aid or to provide 

opportunities for students who could not receive higher education without additional aid. 

 

3. Suggestions for future research 

Below are five broad suggestions for future research regarding PROMISE scholarships 

and merit-based scholarships in general. They range from expanding the scope of this paper to 

determining effects of merit-based scholarships on the availability of other publicly-funded 

financial aid. 

This study focuses primarily on the effect of the composite ACT score on four-year 

graduation rates in West Virginia when taking the PROMISE scholarship into account.  Future 

studies could focus on five-, six-, or eight-year college graduation rates.  Other studies could be 

conducted specifically on the correlation between the lowest ACT subscore and graduation rates.  

Counties of residence of the students could be studied to determine which counties best prepare 

their students for success in college.  A study could be developed which incorporates a variable 

representing a student’s unmet financial burden to determine at what proportion of financial aid 

received to school expenses does a student’s likelihood of graduation dramatically increase or 

decrease.14 

                                                 
14 In working on the empirical model for this study, attempts were made to include the unmet financial burden, but 
too many students dropped out of the regression due to null values for this variable to effectively the specified 
population of students at the margins of the PROMISE scholarship criteria. 
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The PROMISE scholarship program is a statewide program that is funded through lottery 

proceeds and general revenues.  As such, funding for PROMISE scholarships is at odds with 

funding for public colleges and universities which also receive funding from general revenues.  

A study tracking the amount of scholarships provided by public institutions before and after 

statewide merit-based scholarships are enacted would illuminate whether the amount of financial 

aid increases or remains the same following the implementation of merit-based scholarships. 

Because PROMISE initially provided full tuition and fees at public universities, it is 

difficult to determine the effect of each additional dollar of financial aid received.  Future 

research should be conducted to compare the college retention and graduation rates of the first-

time freshmen who started college in West Virginia 2009 with those who started under the new 

limited award.  Additionally, studies on just the students who attended private colleges and 

universities in West Virginia may shed some insight into the value of partial merit-based 

scholarship.  This is especially relevant in West Virginia, where maximum PROMISE 

scholarships were reduced from full tuition and fees to a maximum of $4750.  Additionally, the 

impact of full versus partial awards could be studied among the other states with merit-based 

scholarship programs. 

 Also beyond West Virginia, studies of all merit-based programs that are similar to West 

Virginia’s should be conducted to determine if the students at the margins of each program are 

truly being served by the policy.  Studies to compare states’ merit-based scholarship programs 

would highlight successes and identify areas of concern.  However, in order for academics to 

conduct such studies, some states need to revisit their data collecting and data sharing 

procedures.  While gathering information for this study, there were numerous obstacles to 
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receiving adequate data from several states other than West Virginia.  By simplifying the data 

sharing process or making data that is not individually identifiable public, states operating on 

stretched budgets could utilize the brainpower of interested researchers to create insightful 

papers and reports. 

 Should changes be made to the PROMISE scholarship program—or any other merit-

based scholarship program—future research should be conducted to determine the effects of the 

changes on the goals of the PROMISE scholarship program: to increase access to higher 

education, to keep the best and brightest in-state, and to increase college graduation rates. 
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Table 1:  Data Description of the Full Population 
 

 FULL 
POPULATION 

Students who did not 
receive PROMISE scholarship 

in Fall 2007 

Students who received 
PROMISE scholarship in Fall 

2007 
Total number of students 5517 3287 2230 

% Female 54.50 55.37 53.23 
% White 92.33 90.48 94.98 
% Black 3.93 5.72 1.30 

% Hispanic 1.095 1.09 0.94 
% Asian 1.03 0.73 .01.48 

% Native American / Pacific 
Islander 

0.38 0.46 0.27 

% Unknown Race 1.32 1.52 1.03 
Average High School GPA 3.364 

(.514) 
3.099 
(.479) 

3.755 
(.2457) 

Average college credits 
earned in high school 

1.962 
(9.156) 

1.072 
(6.963) 

3.276 
(11.540) 

Took ACT only 4942 3001 1941 
Took SAT & ACT15 581 292 289 
Average ACT score (or 
equivalent) 

22.241 
(4.0045) 

19.869 
(2.827) 

25.737 
(2.716) 

Average Lowest ACT 
subscore 

19.234 
(3.96997) 

16.814 
(2.688) 

22.947 
(2.466) 

Received Pell Grant in 2007 1903 1322 581 
% of Students who received 
Pell Grant in 2007 

0.349 0.40219 0.26054 

Average need-based aid 
amount received in 2007 

1815.586 
(2742.925) 

2159.485 
(2855.677) 

1308.682 
(2482.931) 

Average loans received in 
2007 

3026.077 
(4233.324) 

3753.431 
(4541.813) 

1953.964 
(3465.292) 

Average grants, 
scholarships and other 
financial aid received in 
2007; PROMISE excluded 

1621.989 
(2130.511) 

1144.186 
(1939.168) 

2326.267 
(2203.677) 

Average grants, 
scholarships and other 
financial aid received in 
2007; PROMISE included 

3425.349 
(3473.35) 

1144.186 
(1939.168) 

6787.763 
(2307.918) 

 
Standard errors are given in parentheses. 
  

                                                 
15 Students who took only the SAT were not included in the study population because neither ACT nor the College 
Board provide a conversion chart for the Math and Verbal subscores into ACT equivalents. 
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Table 1, continued:  Data Description of the Full Population  
 

 FULL 
POPULATION 

Students who did not receive 
PROMISE scholarship in Fall 2007 

Students who received 
PROMISE scholarship in Fall 

2007 
Average need-based aid 
amount received in 2008 

2237.094 
(4016.259) 

2515.138 
(4156.206) 

1827.259 
(3764.236) 

Average loans received in 
2008 

2409.02 
(3596.129) 

2830.852 
(3875.941) 

1787.243 
(3034.228) 

Average grants, 
scholarships and other 
financial aid received in 
2008; PROMISE excluded 

1181.595 
(2280.783) 

780.551 
(1967.485) 

1773.461 
(2564.802) 

Average grants, 
scholarships and other 
financial aid received in 
2008; PROMISE included 

2793.08 
(3634.66) 

780.055 
(1967.495) 

5626.665 
(3603.347) 

Average need-based aid 
amount received in 2009 

1564.66 
(2952.187) 

1583.758 
(2958.726) 

1536.511 
(2942.958) 

Average loans received in 
2009 

2590.234 
(4016.972) 

2790.375 
(4199.277) 

2295.226 
(3713.354) 

Average grants, 
scholarships and other 
financial aid received in 
2009; PROMISE excluded 

1000.627 
(2149.139) 

642.8619 
(1840.724) 

1527.97 
(2442.94) 

Average grants, 
scholarships and other 
financial aid received in 
2009; PROMISE included 

2394.174 
(3591.844) 

642.862 
(1840.724) 

4975.593 
(3967.584) 

Average need-based aid 
amount received in 2010 

1391.382 
(2650.516) 

1386.072 
(2674.915) 

1399.208 
(2614.715) 

Average loans received in 
2010 

2593.819 
(4123.246) 

2684.762 
(4221.632) 

2459.769 
(3970.927) 

Average grants, 
scholarships and other 
financial aid received in 
2010; PROMISE excluded 

999.8525 
(2250.954) 

616.5963 
(1882.356) 

1564.769 
(2603.686) 

Average grants, 
scholarships and other 
financial aid received in 
2010; PROMISE included 

2229.02 
(3626.389) 

616.596 
(3626.389) 

4605.718 
(4223.117) 

 
Standard errors are given in parentheses. 
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Table 2:  Data Description of the Specified Population 
  ACT composite score of 21-23 
  High School GPA from 2.80 – 3.50 (inclusive) 
 

 TOTAL SPECIFIED 
POPULATION 

Control Group: Students who 
did not receive PROMISE 
scholarship in Fall 2007 

Treatment Group: Students 
who received PROMISE 
scholarship in Fall 2007 

Total number of students 679 520 159 
% Female 53.31 56.73 42.14 
% White 92.93 93.5 91.2 
% Black 2.21 2.5 1.26 
% Hispanic 1.91 1.73 2.52 
% Asian 0.88 0.38 2.52 
% Native American / 
Pacific Islander 

0.88 0.96 0.63 

% Unknown Race 1.18 0.96 1.89 
Average High School GPA 3.223 

(.1982) 
3.18 

(.199) 
3.364 
(.111) 

Average college credits 
earned in high school 

1.641 
(9.896) 

1.398 
(10.717) 

2.434 
(6.491) 

Took ACT only   616 478 138 
Took ACT & SAT 63 42 21 
Average ACT score (or 
equivalent) 

21.94 
(.7995) 

21.7385 
(.7684) 

22.5912 
(.4932) 

Average Lowest ACT 
subscore 

18.7616 
(1.768) 

18.2381 
(1.6420) 

20.5423 
(.6906) 

Received Pell Grant in 
2007 

248 199 49 

% of Students who 
received Pell Grant in 
2007 

0.3652 0.3827 0.3082 

Average need-based aid 
amount received in 2007 

2080.944 
(2918.846) 

2231.275 
(2984.563) 

1589.296 
(2642.273) 

Average loans received in 
2007 

3669.383 
(4515.927) 

3928.535 
(4564.584) 

2821.843 
(4257.636) 

Average grants, 
scholarships and other 
financial aid received in 
2007; PROMISE excluded 

1023.741 
(1454.073) 

1045.635 
(1528.35) 

952.1384 
(1180.383) 

Average grants, 
scholarships and other 
financial aid received in 
2007; PROMISE included 

2037.75 
(2337.87) 

1045.635 
(1528.35) 

5282.40 
(1395.40) 

 
Standard errors are given in parentheses. 
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Table 2, continued:  Data Description of the Specified Population 
 TOTAL SPECIFIED 

POPULATION 
Control Group: Students who 

did not receive PROMISE 
scholarship in Fall 2007 

Treatment Group: Students 
who received PROMISE 
scholarship in Fall 2007 

Average need-based aid 
amount received in 2008 

2503.138 
(4199.827) 

2612.894 
(4311.767) 

2144.189 
(3801.47) 

Average loans received 
in 2008 

2869.177 
(3968.649) 

3010.01 
(4095.007) 

2408.591 
(3496.309) 

Average grants, 
scholarships and other 
financial aid received in 
2008; PROMISE excluded 

654.1635 
(1632.712) 

674.5038 
(1730.738) 

587.6415 
(1262.451) 

Average grants, 
scholarships and other 
financial aid received in 
2008; PROMISE included 

1339.162 
(2330.612) 

674.5038 
(1730.738) 

3512.887 
(2694.438) 

Average need-based aid 
amount received in 2009 

1676.056 
(3020.44) 

1697.065 
(3020.44) 

1607.346 
(3052.96) 

Average loans received 
in 2009 

3115.224 
(4451.756) 

3151.396 
(4563.611) 

2996.925 
(4075.873) 

Average grants, 
scholarships and other 
financial aid received in 
2009; PROMISE excluded 

516.6348 
(1477.006) 

550.2885 
(1597.117) 

406.5723 
(983.1393) 

Average grants, 
scholarships and other 
financial aid received in 
2009; PROMISE included 

971.7496 
(2073.777) 

550.2885 
(1597.117) 

2350.113 
(2752.982) 

Average need-based aid 
amount received in 2010 

1407.76 
(2622.251) 

1383.608 
(2578.973) 

1486.748 
(2766.029) 

Average loans received 
in 2010 

2993.109 
(4331.576) 

2944.285 
(4383.685) 

3152.785 
(4166.054) 

Average grants, 
scholarships and other 
financial aid received in 
2010; PROMISE excluded 

500.5552 
(1474.375) 

513.1135 
(1566.139) 

459.4843 
(1126.425) 

Average grants, 
scholarships and other 
financial aid received in 
2010; PROMISE included 

875.813 
(2044.585) 

513.1135 
(1566.139) 

2062 
(2834.17) 

 
Standard errors are given in parentheses. 
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Table 3: ACT Scores Among First-Time Freshmen in West Virginia, 19 < ACT Composite < 25 
 

  ACT composite score 

 
Lo

w
es

t A
CT

 
su

bs
co

re
 

 20 21 22 23 24 
17 128 84 57 22 11 
18 109 90 61 27 15 
19 62 101 74 39 27 
20 8 56 165 133 79 
21 0 8 78 130 102 
22 0 0 20 68 107 

 
 
 
 
 
 
 
Table 4: Disabilities among the Full Population 
 
 Hard of 

Hearing 
Visually 
Handicapped 

Other Health 
Impaired 

Specific 
Learning 
Disability 

Not Reported 

PROMISE 
Scholars 

1 0 0 1 2228 

Not PROMISE 
Scholars 

2 2 1 3 3279 

TOTAL 3 2 1 4 5507 
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Table 5: Retention of PROMISE Scholarships among Fall 2007 Cohort 
 

 Fall 2007 Fall 2008 Fall 2009 Fall 2010 
Received PROMISE in 
study population 

2230 
 

1784 1498 1327 

Retention from 2007 ---- 0.8000 0.6717 0.5951 
     
Received PROMISE in 
specified population 

159 98 61 51 

Retention from 2007 ---- 0.6164 0.3836 0.3208 
 
 
 
 
 
 
 
Table 6: 4-year Graduation Rate among Fall 2007 Cohort 
 

 Fall 2007 Earned Bachelor’s 
Degree in 4 Years or 

Less 

4-year 
Graduation 

Rate 
Study Population 5517 1227 0.2224 
PROMISE Scholars 2230 874 0.3919 
Not PROMISE scholars 3287 353 0.1074 
    
Specified Population 679 100 0.1472 
PROMISE Scholars 159 33 0.2075 
Not PROMISE scholars 520 67 0.1288 
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Table 7: Regression Results of Regression on 4-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Received PROMISE in 2007 -.2230 
(.1651) 

.2710 
(.4959) 

Composite ACT .6106*** 
(.1289) 

-18.709 
(12.40995) 

Composite ACT squared -.0131*** 
(.0026) 

.416 
(.2823) 

Lowest ACT subscore .0497 
(.0304) 

-.0043 
(.1034) 

HS GPA 1.445*** 
(.151) 

1.044 
(.8132) 

College Credits in High School .0156*** 
(.0047) 

.06345*** 
(.0257) 

Female .2077*** 
(.0888) 

.2357 
(.28198) 

Black -.0161 
(.2618) 

.8426 
(.7107) 

Hispanic -1.363** 
(.6606) 

-1.3668 
(1.361) 

Asian -.7554** 
(.4181) 

.5332 
(.8529) 

American Indian or Native Alaskan -.3866 
(.6976) 

---+ 

Unknown Race .8048** 
(.3297) 

---+ 

Disability -.2058 
(.8011) 

---+ 

English Deficiency ---+ ---+ 
Need-based aid, 2007 .1197*** 

(.02349) 
-.1598*** 

(.0600) 
Need-based aid, 2008 .0187 

(.0164) 
.0689* 
(.0413) 

Need-based aid, 2009 .0671*** 
(.02296) 

.1663*** 
(.0592) 

Need-based aid, 2010 -.0167 
(.02295) 

-.0538 
(.0578) 

Loans, 2007 -.0306** 
(.0144) 

-.0247 
(.0348) 

 
Standard errors are given in parentheses under the coefficients.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
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Table 7, continued: Regression Results of Regression on 4-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Loans, 2008  .0248 
(.0183) 

-.0111 
(.0525) 

Loans, 2009 .02185 
(.0163) 

.0402 
(.0397) 

Loans, 2010 -.0008 
(.0146) 

.0931*** 
(.0337) 

Scholarships & Grants, 2007 -.1471*** 
(.0276) 

-.0678 
(.1002) 

Scholarships & Grants, 2008 .1093*** 
(.0259) 

.0262 
(.0766) 

Scholarships & Grants, 2009 .0800*** 
(.0259) 

.1249 
(.09596) 

Scholarships & Grants, 2010 .1722*** 
(.0223) 

.22097*** 
(.0881) 

   
Constant -14.862*** 

(1.562) 
203.5909 

(135.8505) 
Pseudo R2 0.2813 0.2018 
Chi-squared 904.54 91.47 
Study Size 4962 613 

 
 
Standard errors are given in parentheses under the coefficients.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
 
+The variable is omitted from the regression because its presence perfectly predicts that a student will not graduate 
with a bachelor’s degree within four years.  In the empirical model regression, 72 students with English deficiencies 
are dropped.  In the specification model regression, six American Indians, five students of unknown race and one 
student with an English deficiency are dropped. 
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Table 8: Odds Ratios of Regression on 4-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Received PROMISE in 2007 .7937 
(.1310) 

1.311278 
(.6497) 

Composite ACT 1.8415*** 
(.2374) 

7.50e-09 
(9.30e-08) 

Composite ACT squared .987*** 
(.0026) 

1.516 
(.4279) 

Lowest ACT subscore 1.0509 
(.0319) 

.9957 
(.1029) 

HS GPA 4.228*** 
(.6404) 

2.841 
(2.31046) 

College Credits in High School 1.0157*** 
(.0048) 

1.0655*** 
(.0273) 

Female 1.2309*** 
(.1093) 

1.2658 
(.3569) 

Black .9840 
(.2576) 

2.322 
(1.6506) 

Hispanic .2558** 
(.1690) 

.2549 
(.3469) 

Asian .4698* 
(.1966) 

1.704 
(1.4537) 

American Indian or Native 
Alaskan 

.6794 
(.4739) 

---+ 

Unknown Race 2.2364*** 
(.7375) 

---+ 

Disability .814 
(.6521) 

---+ 

English Deficiency ---+ ---+ 
Need-based aid, 2007 .8872*** 

(.0208) 
.8524*** 
(.0512) 

Need-based aid, 2008 1.0189 
(.0167) 

1.0713* 
(.04429) 

Need-based aid, 2009 1.0694*** 
(.0246) 

1.18096*** 
(.0699) 

Need-based aid, 2010 .9834 
(.0226) 

.9476 
(.05475) 

Loans, 2007 .9699** 
(.014) 

.9756 
(.03395) 

 
Standard errors are given in parentheses under the odds ratios.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
Table 8, continued: Odds Ratios of Regression on 4-year Graduation Rates 
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 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Loans, 2008  1.0252 
(.0187) 

.98897 
(.0519) 

Loans, 2009 1.0221 
(.0167) 

1.04097 
(.0413) 

Loans, 2010 .9992 
(.0146) 

1.0976*** 
(.0369) 

Scholarships & Grants, 2007 .8632*** 
(.0239) 

.9344 
(.0936) 

Scholarships & Grants, 2008 1.1155*** 
(.0289) 

1.0265 
(.0786) 

Scholarships & Grants, 2009 1.0833*** 
(.0281) 

1.1331 
(.1087) 

Scholarships & Grants, 2010 1.1879*** 
(.0265) 

1.2473*** 
(.1098) 

   
Pseudo R2 0.2813 0.2018 
Study Size 4962 613 

 
 
Standard errors are given in parentheses under the odds ratios.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
 
+The variable is omitted from the regression because its presence perfectly predicts that a student will not graduate 
with a bachelor’s degree within four years.  In the empirical model regression, 72 students with English deficiencies 
are dropped.  In the specification model regression, six American Indians, five students of unknown race and one 
student with an English deficiency are dropped.  
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Graph 1: Distribution of ACT Score within Full Population 
 

 
 
 
Graph 2: Distribution of ACT Score Among Non-PROMISE Students 
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Graph 3: Distribution of Lowest ACT Subscore within Full Population 
 

 
 
 
Graph 4: Distribution of Lowest ACT Subscore Among Non-PROMISE Students 
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Graph 5: Distribution of High School GPA within Full Population  
 

 
 
 
Graph 6: Distribution of High School GPA Among Non-PROMISE Students 
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APPENDIX A: Regression Results on 5-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Received PROMISE in 2007 -0.3900*** 
(0.1523) 

-0.8465 
(0.4993) 

Composite ACT 0.5907*** 
(0.1106) 

-0.0699 
(9.9659) 

Composite ACT squared -0.0134*** 
(0.0024) 

0.0004 
(0.2265) 

Lowest ACT subscore -0.0032 
(0.0260) 

-0.0418 
0.0790 

HS GPA 1.2637*** 
(0.1147) 

1.0656 
(0.6227) 

College Credits in High School 0.0142* 
(0.0076) 

0.0569* 
(0.0307) 

Female 0.1609** 
(0.0800) 

-0.0965 
(0.2206) 

Black -0.5412** 
(0.2407) 

-0.6894 
(0.7194) 

Hispanic -0.3238 
(0.5476) 

0.2537 
(0.9144) 

Asian -0.9545*** 
(0.3588) 

-1.1782 
(0.784) 

American Indian or Native Alaskan -0.2868 
(0.7226) 

-0.3914 
(1.3795) 

Unknown Race 0.3311 
(0.3342) 

---+ 

Disability -0.6080 
(0.7777) 

---+ 

English Deficiency -1.0999** 
(0.5232) 

---+ 

Need-based aid, 2007 -0.01561*** 
(0.0204) 

-0.2256*** 
(0.0559) 

Need-based aid, 2008 -0.0108 
(0.0152) 

0.0271 
(0.041) 

Need-based aid, 2009 0.0563*** 
(0.0158) 

0.0655 
(0.0584) 

Need-based aid, 2010 0.0857*** 
(0.0222) 

0.0963 
(0.0647) 

Loans, 2007 -0.073*** 
(0.0121) 

-0.1148*** 
(0.0335) 

Standard errors are given in parentheses under the coefficients.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.  
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APPENDIX A, continued: Regression Results on 5-year Graduation Rates  
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Loans, 2008  0.0219 
(0.0162) 

0.0019 
(0.0429) 

Loans, 2009 0.0714*** 
(0.0212) 

0.0546 
(0.0364) 

Loans, 2010 0.0488*** 
(0.0139) 

0.1573*** 
(0.0344) 

Scholarships & Grants, 2007 -0.1256*** 
(0.0275) 

0.0888 
(0.0981) 

Scholarships & Grants, 2008 0.1031*** 
(0.028) 

0.0064 
(0.0721) 

Scholarships & Grants, 2009 0.1363*** 
(0.0287) 

0.1204 
(0.1021) 

Scholarships & Grants, 2010 0.2959*** 
(0.0294) 

0.3838*** 
(0.0958) 

   
Constant -11.6644*** 

(1.2429) 
-2.6822 

(109.1952) 
Pseudo R2 0.3616 0.2780 
Chi-squared 1119.88 138.42 
Study Size 5034 618 

 
 
Standard errors are given in parentheses under the coefficients.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
 
 
+ indicates that the variable was dropped by the regression.  In the regression on the specified population, students of 
unknown race (5), disabilities (1), and English deficiency (1) were dropped because having these characteristics 
perfectly predicted failure to earn a bachelor’s degree in five years or less.  
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APPENDIX B: Odds Ratios of Regression on 5-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Received PROMISE in 2007 0.6770*** 
(0.1031) 

0.4289* 
(0.2142) 

Composite ACT 1.8053*** 
(0.2) 

0.9324 
(9.2928) 

Composite ACT squared 0.9867*** 
(0.0023) 

1.0004 
(.22266) 

Lowest ACT subscore 0.9968 
(0.0259) 

0.9591 
(0.0758) 

HS GPA 3.5387*** 
(0.4058) 

2.9026* 
(1.8076) 

College Credits in High School 1.0143* 
(0.0078) 

1.0586* 
(0.0324) 

Female 1.1746** 
(0.0940) 

0.908 
(0.2003) 

Black 0.5820** 
(0.1401) 

0.5019 
(0.3610) 

Hispanic 0.7234 
(0.3961) 

1.2887 
(1.1783) 

Asian 0.385*** 
(0.1382) 

0.3078 
(0.2413) 

American Indian or Native 
Alaskan 

0.7507 
(0.5424) 

0.6761 
(0.9327) 

Unknown Race 1.3926 
(0.4654) 

---+ 

Disability 0.544 
(0.4234) 

---+ 

English Deficiency 0.3329** 
(0.1742) 

---+ 

Need-based aid, 2007 0.8554*** 
(0.0174) 

0.7980* 
(0.0446) 

Need-based aid, 2008 0.9892 
(0.0154) 

1.0275 
(0.0421) 

Need-based aid, 2009 1.0741*** 
(0.0228) 

1.0677 
(0.0623) 

Need-based aid, 2010 1.0894*** 
(0.0242) 

1.1011 
(0.0712) 

Loans, 2007 0.9296*** 
(0.0112) 

0.8915*** 
(0.0299) 

 
Standard errors are given in parentheses under the odds ratios.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
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APPENDIX B, continued: Odds Ratios of Regression on 5-year Graduation Rates 
 

 FULL 
POPULATION (1) 

SPECIFIED 
POPULATION (2) 

Loans, 2008  1.0221 
(0.0165) 

1.0019 
(0.043) 

Loans, 2009 1.058*** 
(0.0167) 

1.0561 
(0.0385) 

Loans, 2010 1.05*** 
(0.0146) 

1.1704*** 
(0.0402) 

Scholarships & Grants, 2007 0.8819*** 
(0.0243) 

1.0929 
(0.1072) 

Scholarships & Grants, 2008 1.1087*** 
(0.0310) 

1.0064 
(0.0726) 

Scholarships & Grants, 2009 1.1460*** 
(0.0329) 

1.1279 
(0.1151) 

Scholarships & Grants, 2010 1.3443*** 
(0.0396) 

1.4679*** 
(0.1406) 

   
Pseudo R2 0.3616  
Study Size 5034  

 
 
Standard errors are given in parentheses under the odds ratios.  The individual coefficient is statistically significant 
at the *10%, **5%, or ***1% significance level.   
 
+ indicates that the variable was dropped by the regression.  In the regression on the specified population, students of 
unknown race (5), disabilities (1), and English deficiency (1) were dropped because having these characteristics 
perfectly predicted failure to earn a bachelor’s degree in five years or less. 
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