ABSTRACT
HIGH, REGINALD LEE. An Examination of the Relationship between State Financial Aid

Policies and Enrollment at Various Types of Higher Education Institutions: A Longitudinal
Multilevel Approach. (Under the direction of Dr. Tamara Young).

Previous research has shown that specific state financial aid policies have adverse
effects on African American and Hispanic enrollment at certain types of public higher
education institutions. This study expands on previous studies by examining the effects of
state financial aid policies on African American, Hispanic, and low SES student enrollment
across different types of public higher education institutions over time. This study employed
multi-level modeling to analyze the relationship using longitudinal data from every even year
over an 8 year period for 1,523 public higher education institutions across 49 states. The
findings show a significant positive relationship between the amount of need-based aid per
full time enrollment (FTE) and African American enrollment over time. The findings also
show a significant positive relationship between the amount of need-based aid per FTE and
low SES enrollment over time, and between the percent of aid allocated to merit-based
programs and low SES enrollment over time.

In addition to the specific financial aid predictors, this study also finds significant
positive relationships between non-HBCUs and African American enrollment over time,
university size and Hispanic enrollment over time, HBCUs versus non-HBCUSs and Hispanic
enrollment over time, 4-year schools versus 2-year schools and Hispanic enrollment over
time, total financial aid per FTE and low SES enrollment, university size and low SES
enrollment over time, and 4-year schools versus 2-year schools and low SES enrollment over
time. The study reveals significant negative relationships between HBCUs and African

American enrollment over time, and net tuition and low SES enrollment. The findings



suggest that stakeholders and policymakers need to understand that the amount of funds
allocated for merit-based aid or the percent of funds allocated to merit-based aid versus need-
based aid neither helps nor hinders college enrollment for under-represented minority groups
or low SES groups. There may be other reasons to argue for allocating more or less funds to
merit-based programs, but helping or hindering URM and low SES college enrollment is not
one of them. Also stakeholder and policymakers need to consider that states that award large
amount of need-based aid per FTE ($900 per year) over a sustained period (5 years) see a
3.3% greater college enrollment of African Americans versus states that award no need-
based aid. Finally, stakeholders and policymakers need to take into account when
establishing financial aid policies that increasing the amount of financial aid per FTE
increases low SES enrollment, but increasing average tuition in the state decreases low SES

enrollment.
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CHAPTER 1: INTRODUCTION

With rising tuition levels at America’s public higher education institutions having
adverse effects on student access (Hu & Villarreal III, 2018), there is an ongoing debate
about the best way to use financial aid dollars to attract underrepresented students, low-
income students, and high-achieving students to in-state colleges. At the core, the debate
centers on the trade-offs between merit-based aid and need-based aid at the state level
(Gross, Hossler, Ziskin, & Berry, 2015). As of 2014, 70 percent of undergraduates received
some form of financial aid (Baum, Elliot, & Ma, 2014). At the state-level, the largest
increase in financial aid since 1992 has been in the form of merit-based aid programs
(College Board, 2012). Merit-based aid programs award financial aid to students based on
meritocracy, particularly their grade point average. From 1995 to 2007, the proportion of
college-going students receiving merit-based aid at all colleges rose from 24 percent to 44
percent, while the proportion receiving need-based aid remained approximately the same
(Carey, 2013), and at public colleges, the percentage of students receiving merit-based aid
grew faster than the percentage of students receiving need-based aid. Because some states
view merit-based aid as a means of increasing in-state college enrollment, merit-based aid
programs spread rapidly across the United States between 1992 and 2005 (Doyle, 2006). By
offering financial aid based on academic requirements, states hope to encourage high-
achieving students to attend in-state higher education institutions rather than leave the state to
attend college.

Proponents of merit-based aid argue that without merit-based scholarships, the best

students would most likely attend more selective colleges, and the less selective colleges that



depend on merit-based aid to attract better students would lose a majority of those students to
the more selective colleges (Supiano, 2013). Additionally, some states use merit-based aid as
a pricing strategy to increase revenue at its public state colleges by attracting students whose
families could pay all or most of the full tuition price and would likely choose a different
college if not for the partial merit-based awards. Subsequently colleges would lose the
revenue from the remaining tuition paid by the family after the partial merit-based award.
The resulting loss in revenue could also potentially reduce what the state provides in need-
based aid.

Opponents of merit-based aid contend that the use of merit criteria for financial aid
shifts higher education toward the concept of meritocracy, where higher education would be
more readily available for those students who academically merit it (Gross et al., 2015).
However, one goal of democratic education is to help reduce some of the racial and
economic inequalities in a democratic society (Persell, 1977), and this goal is under-minded
by awarding financial aid based on a system of meritocracy. In addition, opponents of merit
aid argue that it leaves fewer funds for need-based programs. Since merit-based aid tends to
flow to higher income students, and need-based aid is directed toward low-income students,
fewer funds for need-based programs would limit college access for low-income students
(Heller, 2008). Following this line of reasoning, some educators and experts consider merit-
based aid to be wasteful and even immoral if it causes states to meet less of the financial need
of students (Supiano, 2013). Indeed, the fact that the federal government has increased the
maximum award and expanded eligibility requirements for the need-based Pell grant
program in recent years as merit-based programs in states have risen may serve as evidence

that the federal government recognizes the necessity to increase its federal need-based aid



program as some states are designating less aid for their need-based programs in favor of
their merit-based programs (Carey, 2013).
Statement of the Problem

Perna and Titus (2004) suggest financial aid to students is one of the four types of
state policies that influence the type of college individuals in a state attend. Financial aid to
students falls in two categories, federal aid and state aid. Whereas federal-funded student
financial aid is constant across states, the eligibility criteria and average awards of state-
funded student financial aid vary across states. Since the financial aid a state gives to
students plays a vital role in the access and affordability of higher education institutions, this
study seeks to investigate how financial aid policies influence the type of college individuals
in the state choose to attend.

In recent years with the U.S. economy on the mend and an increased focus on
academic qualifications, there is declining support for financial aid policies targeted at low-
income families in the form of need-based aid (Marks & Reid, 2013). State financial aid
policies have shifted from direct grants to student loans and also from income-based or need-
based aid to merit-based aid (Tierney & Venegas, 2009). This shift in aid has sparked a
debate over the fate of low-income populations who need financial support in the form of
need-based aid to attend college. Proponents of merit aid policies argue that merit-based aid
will motivate students from all backgrounds to perform at higher levels and improve their
high school academic performance because it rewards students for exceptional work. In
contrast, opponents of merit aid contend that merit-based aid will deny access to students
from disadvantaged backgrounds who are less likely to qualify based on merit criteria

(Conner & Rabovsky, 2011). Opponents also believe merit-based aid would be less effective



in increasing college-going rates because it targets higher achieving students who would go
to college anyway (Dynarski, 2004). In summary, stakeholders who seek to reduce the
ethnic and socioeconomic gaps in college enrollment by attracting students from traditionally
disadvantaged groups may prefer need-based aid, while stakeholders who want to raise the
prestige and reputation of their colleges and universities by attracting higher achieving
students may prefer merit-based aid.

Not only is it important to consider whether merit-based aid is more effective than
need-based aid in increasing the college-going rate for various racial/ethnic groups, but also
to consider how merit-based aid affects the type of colleges students from different
racial/ethnic groups decide to attend (Toutkoushian & Hillman, 2012). For example, if a
state decreases its need-based aid in order to offer merit-based aid, then students depending
on need-based aid for college may choose a less selective college or a two year college,
which would be more affordable than a four year college, due to a smaller need-based award.

One example of a policy shift from need-based aid to merit-based aid is Georgia’s
HOPE (Helping Outstanding Pupils Educationally) scholarship instituted in 1993. The
HOPE scholarship covers tuition, fees, and book expenses for students attending Georgia’s
public postsecondary institutions who graduated from a Georgia high school with a B
average or better (Singell, Waddell, & Curs, 2006). The HOPE scholarship did not
significantly increase or decrease African American enrollment in the state of Georgia
(Cornwell, Mustard, & Sridhar, 2006). However, Singell, Jr., Waddell, and Curs’ (2006)
study on the effects of Georgia’s HOPE scholarship on Pell grant recipients, which usually
denote the need-based population, found a rerouting of Pell grant recipients from more

selective colleges to less selective colleges.



Another example of a state shifting its focus from need-based scholarships to merit-
based scholarships is Texas. Texas ended affirmative action in its public colleges’
admissions process and implemented a merit-based aid plan guaranteeing state graduates in
the top 10 percent of their high school class acceptance to any public college in Texas
(Dickson, 2004). In analyzing the effects of Texas’ percent plan on college enrollment,
Dickson found that the percent of minority high school graduates applying to 4-year colleges
was higher under affirmative action and declined during Texas’ percent plan.

Other studies have also investigated the relationship between various types of
financial aid and college enrollment among less advantaged populations (e.g., Dowd &
Coury, 2006; Gladieux, 2004; Heller & Marin, 2002; Kim, 2012). However, by and large the
literature has focused on the impact of financial aid policies within single states and only at
4-year public institutions. In addition, most studies have limited their analyses to only
include institutions over time or only states over time or both institutions and states within a
single year, but none have examined institutions and states together over time. This study
fills these gaps as it involved a comparative analysis of the relationship between state
financial aid policies and colleges and universities’ Hispanic, African American, and Pell
grant recipient enrollment across different states’ among various types of higher education
institutions over a ten year period.

Purpose

The purpose of this study was to examine the relationship between state financial aid
policies and the enrollment across various types of colleges. This study extends the literature
on the relationship between state financial aid policies and higher education by considering

the potential differential effects on various types of colleges within the state over a ten year



period. The results from this study can be used to help inform stakeholders about how state
financial aid policies may affect the enrollment across various types of colleges and
universities over time within the state.

Research Questions

The research questions that guided this study are:

1. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and African American enrollment at different types of higher education
institutions?

2. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Hispanic enrollment at different types of higher education
institutions?

3. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Pell grant recipients at different types of higher education
institutions?

Overview of Research Design

The sample for the study consisted of public 4-year and 2-year degree-granting
postsecondary institutions in the Continental United States only, including Hawaii and
excluding the District of Columbia, Alaska, and U.S. territories, that participated in federal
financial aid programs (Title IV), had full-time, first-time undergraduates, and reported
enrollment data to Integrated Postsecondary Education Data Systems (IPEDS, 2017) for the
2006-2007 through 2014-2015 academic years. The total number of institutions in the study
was 1,523. This study drew variables from IPEDS, the National Association of State Student

Grant and Aid Programs (NASSGAP, 2017), the State Higher Education Executive Officers



Association (SHEEO, 2017), the College Board (College Board, 2017), the National Center
for Education Statistics (NCES, 2017), and the United States Census Bureau (Census, 2017).
Descriptive statistics were used to summarize the data and multi-level modeling was used to
model the state and institution effects on enrollment over time.

Multi-level modeling was used in this study because each year’s data observations are
nested within higher education institutions which are nested within states and there is the
likelihood that observations of enrollment for each year at institutions in the same state are
not independent of each other. The lack of independence between observations at institutions
in the same state violates an assumption of general linear modeling and can easily affect the
researcher’s substantive conclusions. By correctly modeling correlated error, multi-level
modeling accounts for the possible clustering of data (non-independence of observations)
across institutions within states. Other advantages of using multi-level modeling is that it
deals with possible violations of the standard Ordinary Least Squares (OLS) model
assumptions about the distributions of the error terms in ways that are more flexible than the
standard Random Effects Models, it produces more efficient slope estimates than one would
obtain using OLS or any other method that relies on the OLS slope estimates, and even if
some of the multi-level modeling assumptions are violated, multi-level modeling can still be
used to produce a “best” fit model based on the multi-level modeling weights (Goldberger,
1991).

A small number of researchers have used multi-level modeling to examine the
influence of state financial aid policies on higher education enrollment. Among these, Perna
and Titus (2004) used a single year two-level model to study the relationship between state

financial aid policies and the type of colleges in which students enroll. They found that as



the amount of need-based financial aid in the state increases, the more likely a student,
regardless of racial or socioeconomic background, is to enroll in an in-state 4-year school
than not to enroll. This study builds on Perna and Titus (2004) by examining the influence of
state financial aid policies on enrollment at different types of institutions within states over
an 8-year period.

Significance

To reduce the growing socioeconomic inequality in the United States, it is crucial that
higher education becomes more accessible and affordable for low-income groups (Stiglitz,
2012). Depending upon a student’s family income, race/ethnicity, parents’ education, and
geographic location, access to higher education varies dramatically.

To close the higher education accessibility gap, McLendon and Perna (2014) contend
there needs to be a better understanding of the relationship between higher education
affordability, participation, and completion and the state policies that affect higher education.
If state leaders are to design policies that increase educational opportunities for lower
socioeconomic student populations and maximize the use of their finite resources designated
for higher education, then an improved understanding of the relationship between state
financial aid policies and higher education is necessary. This study will shed light on this
relationship.

In trying to understand the relationship between state financial aid policies and higher
education, it is difficult to draw definitive conclusions about how state policies affect higher
education affordability, completion, and participation because policies vary so much across
states (McLendon & Perna, 2014). Policy climates, types of higher education institutions,

higher education governance, legislative makeup, socioeconomic status, poverty rates, and



state demographics vary considerably across states as well. On the other hand, the variance
of policies across states serves as a natural hierarchical model allowing researchers to
perform hierarchical analyses to examine the differences between states and within states of
policy effects on higher education. Hence, the policy variability among the 50 states
provides researchers an inherent hierarchical model to study the effects of state public policy
on higher education affordability, access, and persistence.

The results of this study could potentially inform policy decisions that promote
diversity in higher education because the results show how enrollment diversity at various
types of higher education institutions over time is related to the state’s financial aid policy.
Also, this study contributes to the literature addressing the relationship between state policies
and different higher education institutions. Understanding this relationship is essential
because often state policies that affect higher education are enacted with the assumption that
one policy fits all higher education institutions in the state. However, the effect of policies
can vary type of degrees offered at the institution, selectivity, and time.

Finally, unlike previous research which only focused on institutions in one or a few
states, or only focused on a few institutions in each state, this study used a dataset that
includes the majority of public higher education institutions in the nation across 49 states.
By using a larger sample of institutions in each state than previous studies and by including
different types of higher education institutions in each state, the results are more
generalizable than studies that focused on only a few institutions or states.

Limitations
This study has a few limitations. First, the dataset was limited to institutions that

report data to the Integrated Postsecondary Education Data System (IPEDS) for diversity in
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composition. All institutions that participate in Title IV federal student financial aid
programs are required to report data to IPEDS, which includes all institutions that participate
in the Federal Pell grant program. Institutions that do not participate in the federal student
financial aid programs are not required to submit information and they were likely excluded.
Secondly, when considering diversity, this study limited under-represented minorities
(URMs) to African American and Hispanic students since these populations are historically
URM groups in higher education. The study did not take into account Native American
students as a part of URM groups since they are concentrated in only a few areas and their
numbers are small or zero at the majority of universities, nor did it take into account groups
which are not historically URMs in higher education, such as Asian Americans.
Key Terms
Merit-based aid: Financial aid that is given on the basis of a student’s academic merit.
Need-based aid: Financial aid that is given on the basis of a student’s financial need.
Chapter Summary

This chapter introduced the study by articulating the need to examine the relationship
between state financial aid policies and enrollment at various types of higher education
institutions and specified the research questions guiding this inquiry. In addiiton to
specifying the research questions, this chapter provided an overview of the research design,
significance of the study, limitations of the study, and definitions of key terms. Chapter 2
reviews the literature that informs the research questions and discusses the factors that
contribute to the gap in college access with special attention to the policies associated with
state-based financial aid. The literature discussed in Chapter 2 details the relationships

among the variables specified in the statistical models detailed in Chapter 3. Chapter 3
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describes the research methodology used to answer the research questions, including details
about how the dataset was created, the variables were measured, and the specification of the
hierarchical models employed in the study. Chapter 4 presents the findings of the study for
each research question, and Chapter 5 concludes with a discussion of the implications of the

study’s findings and suggestions for future research.
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CHAPTER 2: LITERATURE REVIEW

This chapter presents a review of the literature on the relationship between states’
higher education financial aid policies and college access. The literature review begins with
a description of factors that contribute to the gap in college access between URM and low
SES groups and their white and middle or upper-income peers. Next, I outline the
importance of financial aid for college access for URM and low SES students. Then I review
policies and practices for higher education state-based financial aid. The chapter concludes
with details about gaps in the literature and explains how this study’s approach to examining
the relationship between state higher education financial aid policies and college access
addresses these gaps.

Purpose

The purpose of this study was to examine the relationship between state financial aid
policies and enrollment in PWIs and HBCUs, and 2-year and 4-year colleges. This study
extends the literature on the relationship between state financial aid policies and higher
education by examining the relationship between merit-based aid and need-based aid and
enrollment by attending to different types of colleges within a state and exploring the
relationship across time. The results from this study can be used to guide states’ financial aid
policies for different types of colleges and universities within a state.

Research Questions

The research questions that guided this study are:
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1. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and African American enrollment at different types of higher education
institutions?

2. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Hispanic enrollment at different types of higher education
institutions?

3. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Pell grant recipients at different types of higher education
institutions?

College Enrollment Gap

An emerging global economy has led to greater demand of a workforce that is highly
educated and skilled (Carnevale, Smith, & Strohl, 2010). Indeed, postsecondary education
has become a necessity as governments and companies sought to fill approximately 46.8
million new job opportunities or replace old jobs (Carnevale et al., 2010). In addition,
postsecondary education is a key predictor of access to middle-class jobs (Matthews, 2012).
Despite the societal and personal benefits associated with postsecondary education, some
racial/ethnic minority groups, first generation college goers, and low SES college remain
woefully underrepresented in the nations higher education institutions, especially those that
are considered selective (Kim, 2012).

There is an enrollment gap in college between students who come from families with
higher income levels and those from families with lower income levels (Wilbur & Roscigno,
2016). In fact, students from poor families are five times less likely to attend college as

students with the same qualifications who come from wealthier families (Cilesiz & Drotos,
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2016). As such, it is important to analyze the programs aimed at increasing college access
and enrolment among URM and low SES groups. The gap in college access among URM
and low SES groups is largely due to poor K-12 college preparation, ambition versus
behavior, socio-economic barriers, and financial barriers (Cilesiz & Drotos, 2016).
Poor K-12 College Preparation

The U.S. K-12 education system fails to prepare low SES and URM groups for higher
education resulting in lower rates in college enrollment for these groups than for more
privileged and White students (Tajalli & Ortiz, 2018). Access to college for low-income
students is difficult because many struggle to graduate from high school due to academic
barriers. These barriers to learning include lack of resources such as printed materials and
technology—resources to which students at more affluent schools have easier access (Li,
Loyalka, Rozelle, Wu, & Xie, 2015). Perna and Titus (2004) also found that African
American students tend to be concentrated in high schools with limited resources, which
decreased their college enrollment rates compared to other racial/ethnic groups. In a study
that explored college choice and access among rural African American students, Means,
Clayton, Conzelmann, Baynes, and Umbach (2016) found that though students had the
support from their family and school to attend college, the schools failed to supply them with
a roadmap for how to reach college. Though most students in the study identified sources of
emotional support and college information at both home and school, by the second semester
of their junior year many students had not developed a detailed plan for how to get to college
and succeed in college. Means et al. (2016) attribute this to the lack of regular, in-depth
conversations prior to students’ senior year due to insufficient staff support and hands-on

support, and school counselors having too many responsibilities.
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Additionally, low-income students may also come from high schools with poor
adherence to established standard curricula, meaning they will be less prepared for college.
As Darden and Cavendish (2012) explain, the curricula at many schools with majority low
SES or minority student populations are relatively general and do not focus on preparation
for college. Echoing this conclusion, Means et al. (2016) found that at one school in a county
with a majority African American population several students were concerned about their
lack of academic preparation for college due to the lack of academically-rigorous courses and
the lack of advanced college-preparation courses, both of which were available at other high
schools in the county which did not have majority African American populations. The lack
of academic preparation for college is also a factor that influences many students’ decision to
choose community colleges versus 4-year colleges (Eidimtas & Juceviciene, 2014). Besides
poor academic preparation at schools with majority low SES or minority student populations,
there is a lack of knowledge among low-income students about college requirements and the
college application process (Gonzalez, 2015), overcrowded classes that minimize
opportunities for one-on-one interactions between students and teachers (Darden &
Cavendish, 2012), and lower teacher expectations of students from low-income families
(Lynn, Bacon, Totten, Bridges, & Jennings, 2010). According to Page and Scott-Clayton
(2016), teachers hold higher expectations for White students and those from high SES
backgrounds than they do for other students.

Also, there is lower teacher quality in schools attended by low-income students
(Howell, 2011). Darden and Cavendish (2012) contend that the more qualified teachers
congregate in schools and districts with adequate resources and rigorous academic

environments that foster better preparation for college. Teachers may begin their careers
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working in schools with lower-income students, but as they gain experience and increase
their expertise they tend to move to schools with higher-income students (Tajalli & Ortiz,
2018). Employing newly graduated teachers who may lack the required confidence or
teaching ability at schools with a majority of lower-income students will diminish the
educational outcomes of those students (Scott, Miller, & Morris, 2016).

Another manner in which URM and low SES students are not being prepared for
college is lack of information about college enrollment. Minority students from low SES
backgrounds receive minimal or no information about college enrollment and misinformation
about college in general (Means et al., 2016). Garces and Poon (2018) found that most first-
generation college students were ill-informed about the steps to follow while applying for
college and about the types of colleges in which to enroll. To further exacerbate the problem
of lack of information, many low SES students learn about college from their peers who are
also ill-informed. So even if students attended all the required classes to qualify them for
college admission, lack of adequate knowledge about college still leaves many URM and low
SES students ill-prepared.

Ambition versus Behavior

Educational ambition is defined as the desire to establish personal goals which
determine the academic behavior of an individual (Li et al., 2015). Low educational
ambition exists among low SES and minority students for a number of reasons. First,
because many low SES and minority students come from families lacking the capability to
afford college education, they have reduced ambition to enroll in college because they
perceive college to be unaffordable (Crawford, 2016). Increases in tuition and college

education also make it difficult for students from low SES backgrounds find it difficult to
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sustain their ambition to enroll in college (Linsenmeier, Rosen, & Rouse, 2006). Another
reason why students from minority groups and low SES backgrounds have low ambitions for
college is their low academic performance. Students from low SES backgrounds who
perform poorly on exams find it impossible to sustain any ambition of enrolling in college
(Means et al., 2016).

Even when students from lower-income families have similar ambitions for college as
those from higher-income families, their ambitions usually do not match their academic
behavior (Scott et al., 2016). That is, students from low-income families may desire to attend
college, but their high school academic performance may not qualify them to enroll in
college. Falling short of educational goals has been linked to effects that curb students’
motivation for college enrollment. For example, students who do not meet their educational
goals tend to have a damaged self-concept, lack of a sense of competence, and feelings of
self-worthiness, and have increased levels of anxiety, hopelessness, and depression, all of
which deter a student’s motivation to pursue college (Villarreal, Heckhausen, Lessard,
Greenberger, & Chen, 2015). Some teachers argue that getting low SES and minority
students to match their academic performance with their college ambitions is difficult. As
such, Villarreal et al. (2015) caution against promoting overly ambitious expectations among
students from low SES and minority groups when the student’s academic performance and
the school’s learning resources do not align with those expectations.

Socio-economic Barriers

There are several barriers to enrolling in college that are associated with socio-

economic status. Students from low SES families tend to isolate themselves from students of

other socio-economic backgrounds, such that they are unlikely to interact with peers from



18

higher socio-economic backgrounds who are more likely to attend college than their peers
from the same low SES background. Furthermore, poor students do not have reliable access
to public transportation which limits their ability to socially interact with students from
higher socio-economic backgrounds (Page & Scott-Clayton, 2016). In addition, having
parents with no college education, obligations to help support the household financially, and
their own dependents affects the ability of many disadvantaged students to attend college
(Scott et al., 2016). The decision to attend college was also found to be proportional to the
number of siblings who make similar choices (Goodman, Hurwitz, Smith, & Fox, 2015), and
for disadvantaged students, very few, if any, siblings attend or have attended college.

Also, there is the opportunity cost of attending college. Pedro, Baker, Bowers, and
Hefferman (2103) point out that students who perform well in high school are likely to enroll
in college because of their motivation to earn higher incomes after college graduation than
they could if they never went to college. However, for many disadvantaged students,
particularly those who do not perform well academically, the perception is that they will lose
money during their college years by not joining the workforce right after high school. Thus,
although a low SES student might aspire to go to college, they may feel that their financial
burden outweighs the benefits (Means et al., 2016).

Financial Barriers

The lack of sufficient financial assistance is another hindrance to college attendance
for students from low-income families. For most public 4-year institutions, the maximum
Pell grant award is less than the average cost of tuition (Gonzalez, 2015). As a result, many
low-income students enroll in college part-time while they also work in order to balance their

ambition for a college education with their financial needs (Li et al., 2015). But attending
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college and working part-time makes it more difficult for students to complete their college
education than for students who attend college and do not work (Scott et al., 2016). In
addition, undocumented immigrants do not have access to financial aid or in-state tuition
fees.

Not only does insufficient financial assistance serve as a financial barrier for college
access, but poor financial aid literacy also affects college access for URM and low SES
groups. Students who are more literate about their financial aid options are more likely to
seek a post-secondary education. Students who conclude that a college education is too
expensive due to a lack of information about available financial aid resources are less likely
to seek a post-secondary education (Means et al., 2016; Kim, 2012). According to Perna,
Rowan-Kenyon, Bell, Thomas, and Li (2008), there is less knowledge about college pricing
and financial aid resources among students who come from URM groups and low-income
families than their peers. Although literature indicating the importance of financial aid
literacy exists, there has been little research on how to better convey financial aid
information to students and family members from URM groups and low-income
backgrounds.

Financial Aid & College Access

Economic theory postulates that college-going decisions among low-income students
can be influenced by financial aid. Using the economic model, DesJardins and Bell (2006)
point out that students seek college education if the perceived benefits exceed the perceived
costs. Since financial aid is likely to lower the perceived costs of college for low-income
students, it will also likely increase their probability of enrolling in college. Previous

research is consistent with this hypothesis and has highlighted the positive effects of financial
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aid on college enrollment. For example, Deming and Dynarski (2009) found that offering
grant programs with clear eligibility requirements and an application process that is easy to
understand increases college student enrollment. Another study by Dynarski (2003) which
investigated the D.C. Tuition Assistance Grant, allows D.C. students to pay in-state tuition at
any public institution in the United States, and the California Grant, which is given to all in-
state students who enroll in a 4-year institution in California, revealed that both grants
increased college enrollment for eligible students.

Not only is cost of college a key factor in a student’s decision to enroll in college in
general, but it is also an important factor in influencing their choice to enroll in a 2-year or 4-
year college (The U.S. Department of Education, 2018). According to Goodman, Hurwitz,
and Smith (2017), the cost of 4-year colleges has been increasing more than the cost of 2-
year colleges. Thus, most students from low SES backgrounds and URM populations are
more likely to attend 2-year colleges than 4-year colleges.

The extant research on the influence of financial aid has on college choice and college
access varies by the type of aid. Grants have a greater positive impact on college enrollment
than loans (Ho, 2016; Castillo, Sanchez, Gonzalez, Montague, & Lynch, 2018). According
to the research of Dynarski and Scott-Clayton (2013) for example, there is a 4% increase in
college enrollment for every $1000 increase in grant aid. Furthermore, Linsenmeier et al.
(2006) found that converting loans to grants had a positive effect on college enrollment
among URM groups and among students from low-income families. Not only does the
influence of financial aid differ depending on the type of aid, but also as Kim (2012) points
out, the influence of financial aid on college enrollment also differs according to the

race/ethnicity of the students. A study conducted by Kim (2004) explored how different
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racial groups’ college choices were influenced by various types of financial aid. The results
of the study indicated a relationship between type of financial aid, the race/ethnicity of the
student, and whether the student attended their first college of choice. Asian American
students tended to be more willing to accept educational loans than other race/ethnic groups
to attend the college of their first choice. Additionally, whereas low-income white students
tended to be more likely to attend the college of their first choice when they received grants
rather than loans, the type of financial aid had no effect on college choice for Hispanic and
African American students. In contrast, Davis et al. (2013) found that the financial aid
package was the highest cited factor among high-achieving, low-income African American
students for their college choice decision; however, their study was limited to Gates
Millennium scholars only.

Kim’s (2012) analysis of data from the national educational longitudinal survey also
conducted a study on the cause-effect relationship between state financial aid and
postsecondary enrollment indicated that there is a positive significant relationship between
college enrollment and financial aid in the form of grants.

State-Based Financial Aid

One of the more recent areas for state policy innovations in higher education has been
in the arena of financial aid. The focus on financial aid policy is primarily due to the Great
Recession that started in 2007 which began a period of economic decline and budgetary
restraints that forced many states to cut their higher education funding (McLendon & Perna,
2014). As aresult, there has been an increase in higher education accountability around the
nation. Accordingly, one fundamental challenge facing state policymakers is the need for

their higher education institutions to produce more graduates with less public funding per
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student. Another challenge that state policymakers must deal with is diminished public trust
in the ability of colleges and universities to adequately prepare their students for a job market
that is more competitive.

Since college students depend heavily on state funding, states have been forced to
take drastic measures to develop appropriate and relevant strategies to ensure the state
funding benefits the students and institutions which most deserve the state financial resources
(Harnish, 2011). This required new strategies for distributing state-based financial aid aimed
at enhancing student outcomes and institutional performance (Miao, 2012), which sometimes
conflict with the original purpose of state-based financial aid.

The original purpose of state-based financial aid was to decrease costs of college
education, especially among those students from low-income families (Alon, 2011; Bozick,
Gonzalez, & Engberg, 2015). According to Castillo et al. (2018), financial aid modifies a
student’s cost-benefit calculation and motivates more students to enroll in college. To this
end, state-based financial aid serves a number of goals. First, state-based financial aid aims
to encourage hard work among high school students to ensure they graduate and have the
opportunity to attend college. Second, state-based financial aid aims to improve college
enrollment and completion rates by minimizing financial constraints. The third goal of state-
based financial aid is to decrease brain drain (Bettinger, Gurantz, Kawano, & Sacerdote,
2016) by ensuring top performing students enroll in in-state institutions. Brain drain is the
loss of high academic achievers who choose to attend college out of state. Avoiding brain
drain and improving enrollment rates in in-state colleges also directs more federal
government funding for these students to state schools, which otherwise would have went to

out-of-state schools. According to Bettinger et al. (2016), one benefit of retaining the top
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performing students in the state is the assumption that states will improve their local
economy and increase their tax base as these students graduate from college and are
employed by companies in the state.

Presently, there is much variation between states in their approach to funding higher
education. Whereas some states offer little financial support to institutions and instead focus
on providing private grants and scholarships to students, other states work to ensure tuition is
kept low at the state institutions by offering institutional financial support as well as offering
some grant aid to students (Jacobs & Whitfield, 2012). States vary on the amount of support
provided to postsecondary institutions as well. Regardless of the growing concern for the
declining state appropriations per student, it is evident that higher education could be more
expensive if tuition was not subsidized for students enrolling in the states’ college institutions
(Alon, 2011). Financial aid for students also varies between and within states with some aid
given based on the ability of a student to pay, need-based aid, and some aid given based on a
student’s academic credentials, merit-based aid.

In response to the economic decline and state budget constraints, an increasing
number of states have implemented merit-based aid programs, college savings plans, and
prepaid tuition programs (McLendon & Perna, 2014). Merit-based aid programs award
financial aid to students based on academic performance rather than need. College savings
plans allow families to direct income to a tax-exempt savings plan to be used for their
children’s college education. Prepaid tuition programs allow families to prepay their
children’s tuition at the current tuition price so that they will not have to worry about any

tuition increases once their children finish high school and are ready to attend college.
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Need-Based Aid

There are also other strategies states have adopted to ensure limited aid dollars are
spent wisely on higher education. Traditionally, states have allocated funds to the
institutions based on the level of enrollment and the needs of students, an approach by which
states reinforce their commitment to college access and ensure equitable distribution of funds
for all students (Miao, 2012). The traditional approach of need-based aid is based on the
financial needs of the family from which the student comes (Hill-Zuganelli, Cabrera, &
Milem, 2017). Thus, traditional need-based aid policies are aimed at providing the students
with the highest need grants and loans to support their educational aspirations (Alon, 2011).
Need-based aid includes student grants, federal work-study programs, federal Pell grants,
federal loans, and federal education grants. Some of the need-based aid programs do not
require repayment while others, like federal loans, do require repayment (Alon, 2011).
According to Scott-Clayton and Schudde (2016), the lower the estimated financial
contribution (EFC) from the family, the more need-based aid for which the student qualifies.
As the EFC of the family changes from year to year, the need-based aid for the student can
also vary. However, most colleges do not recalculate need-based aid packages due to minor
changes in the family’s EFC.

One popular justification for need-based aid programs is that they intentionally target
improving access to higher education for students from low-income families. However,
results from empirical studies show mixed results for whether need-based aid programs
actually increase college participation for low-income groups (e.g., Goldrick-Rab, Harris, &
Trostel, 2009; St. John, Chung, Musoba, & Simmons, 2006). In one of the few studies that

considered states and institutions together and examined the relationship between state
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policies and college access, Perna and Titus (2004) concluded that the level of need-based
financial aid in the state is related to the type of higher education institution in which students
enroll. In particular, as the amount of need-based financial aid in the state increases, the
more likely a student of any racial or socioeconomic background is to enroll in an in-state 4-
year school than not to enroll.

Another justification for need-based aid programs is that they improve college access
for URM groups such as African Americans and Hispanics. Castillo et al. (2018) argue that
since these groups are more sensitive to higher costs of tuition and the type of financial aid
than other racial/ethnic groups, these students are best assisted if the need-based aid is in the
form of grants rather than loans. With need-based aid in the form of grants, students from
URM groups are more likely to apply for college despite showing only average academic
performance in high school (Means et al., 2016). The largest source of need-based grant aid
is the Federal Pell grant. Hagedorn, Mensel, Friedel, Lui, Smith, Tarrant, and Katsinas
(2018) examined how Pell grants impact college enrollment of adults, or non-traditional
students, and found that Pell grants increase college enrollment among non-traditional
students. However when Rubin (2011) performed a similar study, examining how Pell grants
impact college enrollment for traditional students, the study showed that Pell grants did not
significantly affect the enrollment for traditional students.

The largest source of non-grant need-based aid is federal loans. There are two types
of federal loans, subsidized loans which do not accrue interest while the student is in school,
and unsubsidized loans which do accrue interest while the student is in school. Utilizing
household surveys, Dynarski (2002) found that for every $1,000 subsidized loan given versus

unsubsidized loan, it increased college enrollment by 5.1%. However, Perna et al. (2008)
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argue that research has failed to adequately investigate the perceptions of high school
students toward loans and the determinants of those perceptions. Some of the key
determinants in shaping the perceptions of high school students include counselors and
teachers (Perna et al., 2008). Moreover, Perna et al. (2008) found that students attending
high schools with better resources were more likely to use loans to pay for college than
students attending high schools with fewer resources.

Other researchers have also found that specific need-based financial aid programs
have a positive influence on the enrollment of college students. For instance, Castleman and
Long (2016) investigated the effect of the Florida Student Access Grant (FSAG) on in-state
institutional enrollment. The results indicated that the FSAG affected enrollment at in-state
4-year colleges as well as 2-year colleges (Castleman & Long, 2016). Bettinger et al. (2016)
investigated the California (Cal) Grant program, a need-based program which covers fees
and cost of tuition if students meet financial and academic eligibility. Their finding revealed
that the Cal Grant program positively affected enrollment in bachelor degree programs in
California for both males and females.

Institutional Performance-Based Aid

Though traditional forms of financial aid, need-based grants and loans, may be
improving college access, simply enrolling more students in college has not led to better
college outcomes, such as better retention and graduation rates. As such, there has been a
shift in state-based financial aid policies from focusing on the financial needs of students to
focusing on the performance and academic success of students (Birch & Rosenman, 2017;
Bozick et al., 2015). But some critics argue that if the focus of financial aid programs is

based on academic performance rather than need, students from higher income families will
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benefit more from the aid than students from low-income families, thereby negatively
affecting the college access of low-income students (Bettinger et al., 2016). Furthermore,
McLendon et al. (2014) has shown that there is a trade-off between spending for merit-based
aid and need-based aid. As states invest more in merit-based aid, they spend less on need-
based aid. Some states are willing to make this trade-off because they feel merit-based aid
helps them maximize the prestige and reputation of their colleges and universities by
attracting higher quality students which leads to better college outcomes, though it may
increase the gap in college participation rates by race/ethnicity or socioeconomic status
(Toutkoushian & Hillman, 2012).

Another response to the economic decline and budget constraints has been states’
adoption of new ways of holding their higher education institutions accountable for their
performance. One such approach is performance-based funding, which ties a higher
education institution’s funding it receives from the state to the institution’s performance.
According to Harnisch (2011), performance-based funding is defined as the process of
allocating a portion of the state budget to support higher education based on specific
performance indicators, which include credit attainment and course completion, instead of
focusing on enrollment alone. The performance-based funding model allows states to
determine how their college institutions utilize the resources provided to support students
through their college matriculation. Different performance-based funding strategies have
been implemented across states to support meeting their specific higher education goals. The
strategies include output/outcomes-based funding, performance set-asides, performance

contracts, and merit-based aid.
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Output/outcomes-based funding links performance outputs, which include the number
of students attaining required credits, to the funding formulas. The output/outcomes-based
funding model is founded on the assumption that positive outcomes will be obtained if
financial incentives are provided (McKinney & Hagedorn, 2017). Higher education
institutions can increase their funding by enhancing their performance outputs/outcomes.
One example of the output/outcomes-based funding model is Tennessee’s performance-based
funding strategy which integrates performance metrics into the state funding formula (Miao,
2012).

Performance set-asides are when institutions initially receive only a percentage of the
states’ higher education funds, while a portion of the state funding is set aside. The
institutions have to compete for set aside shares of the state funding by producing outcomes
that exceed state target levels (Hillman et al., 2013). An example of a performance set-aside
model is Ontario, Canada’s funding model in which key performance indicators are used to
allocate about 2% of the available operational funding for higher education. Also,
Pennsylvania utilizes a similar evaluation model to allocate a percentage of state funding to
its higher education institutions. In Pennsylvania’s model, the state sets aside 8% of its
higher education funding to reward colleges that meet or exceed specific goals and objectives
(Miao, 2012).

Performance contracts incorporate the signing of agreements or contracts between
higher education institutions and states in which a certain amount of funds are remitted to the
institutions if they meet set goals or objectives outlined in the agreements or contracts (De
Boer, Jongbloed, Benneworth, Cremonini, Kolster, Kottmann, & Vossensteyn, 2015). An

example of this strategy is the Act of Louisiana, which permits state colleges to increase their
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tuition by 10% on a yearly basis if they meet specific performance goals and objectives
outlined in the agreement (Harnisch, 2011).
Merit-Based Aid

Merit-based aid, which has already been discussed to some extent, is the most
common form of performance-based funding. Rather than being directed to the states’
institutions, aid is given to in-state college students (Sjoquist & Winters, 2015). Merit-based
aid is not only offered to students based on their academic achievement, but also to students
with special skills and talents (Bozick et al., 2015). Some of the factors used to determine
academic success and special skills and talents of students include Grade Point Average
(GPA), American College Test (ACT) and Scholastic Assessment Test (SAT) scores, club
activities, and community service. Some of the common examples of merit-based aid
include college scholarships and tuition waivers (Sjoquist & Winters, 2016). More
importantly, merit-based aid requires students to maintain their academic success or
demonstration of their special skills and talents while enrolled in college to continue
receiving the merit-based support. To continue receiving support based on academic
performance, students must meet a specified GPA threshold. Similarly, if merit-based aid is
awarded based on a student’s skills or talents, the student will be required to take part in
specific activities to demonstrate those skills and talents (Birch & Rosenman, 2017).

Shah’s (2014) study of New Jersey’s NJ STARS program found that students eligible
for the NJ STARS scholarship were 1.7% more likely to enroll in in-state colleges and there
was a 61% likelihood the students would enroll in a 2-year in-state college. Research
conducted by Shell (2016) to examine the relationship between Georgia’s’ Helping

Outstanding Pupils Educational (HOPE) scholarship and college enrollment showed that the



30

HOPE scholarship had no statistically significant effect on college enrollment. In contrast,
Cornwell, Mustard, and Sridhar (2006) found the HOPE scholarship to have a positive
impact on all post-secondary enrollment, but a stronger impact on 4-year college enrollment
than 2-year college enrollment. Specifically, there was a surge in total new college
enrolment of 5.9% as a result of the HOPE scholarship and an increase of 8.7% - 9.0% in
enrollment at Georgia’s public four-year colleges. In addition, the study also established that
there was an increase in the college enrolment at 4-year private institutions (Cornwell et al.,
2006).

Heller’s (2004) study of the John and Abigail Scholarship in Massachusetts
concluded that the eligibility requirements of the scholarship disproportionately disqualified
low SES and URM students more than it did middle SES, high SES, and White students—
the qualification rates of low SES students were less than half of the qualification rates for
other students, and the qualification rates for URM students were about one-quarter of the
qualification rates for White students. Similarly, Binder and Ganderton (2004) showed that
the New Mexico Lottery Success Scholarship disproportionately awarded its merit-based aid
program to White students. Furthermore, Farrell (2004) found that in Alaska, Florida,
Kentucky, Michigan, and New Mexico, there were racial and economic inequities among
merit scholarship recipients that negatively impacted access to college for URM and low-
income students.

In contrast to merit-based aid programs that are having adverse effects on URM and
low-income populations, Tennessee has implemented a state-wide merit-based aid program
called the Tennessee Educational Lottery Scholarships (TELS). Though the program’s

eligibility is based on academic performance and extra-curricular activities, the program is
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unique in that it intentionally accounts for the income of students’ families (Lee, 2014), with
increased award amounts and broader eligibility criteria for low SES students. The broad
eligibility criteria help to lessen some of the negative social consequences evident in the
poorer academic performance of low SES and Black students than their higher SES and
White counterparts. These same students would be less likely to benefit from merit-based
aid programs in states with more rigorous eligibility criteria (Ness & Tucker, 2008).
According to Menifield (2012), the TELS program gives preference to top performing
students from poor families. The program was developed to overcome the weaknesses of
other merit-based aid programs which tend to disproportionately distribute financial
resources to students from middle-income and high-income families (Ness & Noland, 2007).
Lee (2014) points out that 27% of students who received the TELS aid were from poor
families and Ness and Tucker (2008) found that the program has resulted in African
Americans attending college at a higher rate than Whites.
Exploring Financial Aid & College Access

To summarize, states are adopting a range of financial aid policies without any
conclusive evidence to support that the various policies are working. Some states
concentrate their higher education financial aid on programs aimed at students from high
SES backgrounds, while other states spend heavily on financial aid programs aimed at low
SES populations (McLendon, Tandberg, & Hillman, 2014). Research suggests mainly three
reasons state financial aid policies contribute to the gap in college access between different
SES populations and between White and URM students (Perna & Titus, 2004). First, state
policies define the eligibility criteria and the average amount of award for student financial

aid. Second, some states have no need-based financial aid programs for students, such as
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Alabama, California, and Georgia, while other states have substantial need-based financial
aid programs, such as Arizona, Illinois, and Maine (NASSGAP, 2015). Third, despite any
conclusive evidence to support claims that merit-based aid improves college access for all
SES and racial populations, an increasing number of states are devoting more resources to
merit-based financial aid programs and less to need-based programs.

With an increasing amount of state higher education funding geared toward merit-
based aid, financial aid appears to be turning into a mechanism to attract better quality
students to the more selective schools in the state, rather than a mechanism to make college
more accessible for those populations who traditionally have had the least access. Could it
be that merit-based aid further stratifies college access for different SES and racial groups
across different types of universities? The current literature provides mixed results. Perna,
Klein, and McLendon (2014) suggest that further research should look at the differences in
the effects of state policies at different types of institutions. To this end, this study examined
the relationship between state financial aid policies and college access for different SES and
racial groups and across different types of higher education institutions over time.

Perna and Titus’ (2004) and Titus (2006) analyses are similar to the analyses this
study used to explore the relationship between state financial aid policies and URM and SES
college enrollment. However, there are a number of differences between this study and those
analyses. First, Perna and Titus (2004) used student-level data and state-level data to
examine factors that affect student college choice and Titus (2006) used institutional level
data and state-level data to look at factors that influence college completion, whereas this
study used institutional level data and state-level data to investigate factors that affect college

accessibility. Second, both Perna and Titus (2004) and Titus (2006) measured SES based on
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the following student level factors: parent’s educational attainment, parent’s occupation,
family income, and some selected items in the home. Since this study did not use student-
level data, SES was measured by an institution level factor only: Pell grant recipients versus
non-Pell grant recipients. Third, Perna and Titus (2004) and Titus (2006) employed two-
level models in their studies, but in order to account for the 10-year timeframe, these
analyses utilized a three-level model that includes time.

Also, this study addresses a gap in current research by examining the interaction
effects on college access over time between the percentage of financial aid allocated to merit-
based programs per traditional college-age population, amount of financial aid allocated to
merit-based programs per FTE, amount of financial aid allocated to need-based programs per
FTE, and the institutional characteristics of college selectivity, 4-year versus 2-year, and
HBCU versus non-HBCU. Examining the interaction effects is important because it may
yield results that imply states should employ different financial aid policies for different
types of higher education institutions to accomplish higher education diversity goals.
Whereas Perna and Titus’ (2004) study implied that states re-evaluate their overall higher
education financial aid policy to accomplish diversity goals, this study investigates whether
state financial aid policies need to be tailored to the different types of higher education
institutions to accomplish diversity goals. Figure 1 illustrates how this study will explore
state financial aid and college access.

In addition to previous studies helping to guide the configuration for this study’s
analyses, there are three theoretical frameworks that help determine the variables for the
study: the Investment in Human Capital Model (IHCM), the Berger-Milem (2000) College

Impact Model, and a general framework based on socio-educational and economic factors
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Figure 1. Diagram of Exploration of State Financial Aid & College Access.

that affect enrollment. The primary focus of each of the theoretical frameworks is either

factors that affect college choice or factors that affect the financial status of families, whereas
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the general framework is derived from the empirical relationship between race/ethnicity and
educational attainment. Table 1 shows examples of previous studies that used the different

frameworks.

Table 1. Theoretical Frameworks and Previous Studies.

Independent Variables Previous Studies

Investment in Human Capital Model (IHCM) Sjoquist & Winters (2015)
Toutkoushian & Hillman (2012)
Chen & St. John (2011)
Perna & Titus (2004)
Farrell & Kienzl (2009)

Berger-Milem College Impact Model Titus (2006)
Gansemer-Topf & Schuh (2006)

Socio-educational & Economic Factors McLendon, Tandberg, & Hillman
(2010)
Perna & Titus (2004)
Farrell & Kienzl (2009)

Empirical Connection between Race/Ethnicity & Fryar & Hawes (2011)
Educational Attainment

Investment in Human Capital Model

How students decide if and which colleges to attend is often explained using the
human capital model (Mincer, 1958), which holds that students make decisions about their
education based on the cost of going to college versus the benefits from going to college.
Economists’ argue that increased financial aid reduces students’ expectations about the cost
of college and thus should increase college attendance (Sjoquist & Winters, 2015). As a
result, many states introduced financial aid policies anticipating that reducing the private cost

to students for higher education would cause some students who were at the margin for
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attending college to choose to pursue postsecondary education (Touthoushian & Hillman,
2012). Financial aid policies subsidize the higher education institutions in the state to reduce
tuition and/or give money directly to students in the state to offset tuition. Numerous studies
have found that increases in financial aid raise the likelihood of attending college (e.g.,
Heller, 1997; DesJardins, Ahlburg, & McCall, 2002; Dynarski, 2003).
Berger-Milem College Impact Model

Berger-Milem’s (2000) organizational behavior/student outcomes college impact
model posits that characteristics of both the higher education institution and the student
influence student outcomes. In addition to student characteristics and institutional features,
the Berger-Milem model argues that organizational behavior influences student outcomes as
well. This study used variables from three constructs from the Berger-Milem (2000) college
impact model: student peer characteristics, structural-demographic characteristics of higher
education institutions, and financial aspects of higher education institutions.
Socio-educational & Economic Factors that Affect Enrollment

Farrell & Kienzl (2009) suggest that socio-educational and economic characteristics
of each state affect college enrollment. These characteristics are measured by data variables
for unemployment rate, per capita income, the geographic region of the state, and the average
net tuition at postsecondary institutions. By including socio-educational and economic
factors that affect enrollment in the study, the expectation is that as the unemployment rate
and average net tuition increase, college enrollment will decrease, but as per capita income

increases, college enrollment will increase (Farrell & Kienzl, 2009).
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Chapter Summary
This chapter reviewed the literature about factors contributing to the gap in college
access, with special attention to state higher education financial aid policies. This chapter
also provided an overview of how this study plans to explore the relationship between
financial aid policies and college access for URM groups and low SES groups, detailing the
configuration for the analyses and the theoretical frameworks from which the variables were
drawn. Chapter 3 will describe the specific data sources and statistical models used to

answer the research questions.
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CHAPTER 3: METHODOLOGY

This chapter begins with an overview of the purpose of the study and the research
questions. A detailed description of the methods follows. The data sources and the variables
included in the model are described, including the theological rationale informing selection
of variables. Also, the sample is described and the descriptive statistics for the variables are
reported. Additionally, data cleaning and management procedures, such as centering of the
variables, multicollinearity diagnostics, and missing data analyses, are employed. The
statistical models are then specified. A discussion of the rationale for HLM and the
limitations of the methodology are presented as well.

Purpose

The purpose of this study was to examine the relationship between state financial aid
policies and enrollment across various types of colleges. This study extends the literature on
the relationship between state financial aid policies and higher education by examining the
influence this relationship has had on the enrollment at various types of colleges within states
over a period of time. The results from this study can be used to help guide states’ financial
aid policies at the various types of colleges and universities within a state.

Research Questions

The research questions that guided this study are:

1. What is the relationship between a state’s allocation of merit-based aid and need-

based aid and African American enrollment at different types of higher education

institutions?
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2. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Hispanic enrollment at different types of higher education
institutions?

3. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Pell grant recipients at different types of higher education
institutions?

Research Design

To adequately model financial aid policy implementation across states and the
different characteristics of higher education institutions within states over time, analyses
required quantitative research. Further, because analysis of diversity in enrollment only at
the institutional level assumes disaggregation bias or the same financial aid policy effects
across all states, I explored multi-level modeling to analyze the dependent variables over
time, while taking into account the influence of institutional characteristics at the institutional
level and state characteristics at the state level. For the multi-level model, time is level 1, the
institution is level 2, and the state is level 3. The data analyses were performed using SAS
version 9.4 (SAS Institute Inc., Cary, NC).

Theoretical Frameworks and Independent Variables

There are three frameworks that inform the selection of variables used in this study,
along with other variables, used in previous studies, related to the educational attainment of
URMs. The three frameworks are the Investment in Human Capital Model (IHCM), the
Berger-Milem (2000) College Impact Model, and a general framework based on socio-
educational and economic factors that affect enrollment. Table 2 shows the independent

variables used in the study organized by the frameworks and/or empirical relationships found
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in the literature. Previous studies that included these sets of variables are specified to further
support their inclusion in this study.

Investment in Human Capital Model

How students decide if and which colleges to attend is often explained using the human
capital model (Mincer, 1958), which holds that students make decisions about their education
based on the cost of going to college versus the benefits from going to college. A number of
the variables in this study were selected because they can affect students’ cost of going to
college or the advantages students might receive from going to college versus their peers who
did not attend college. Median household income, for example, may affect students’ ability
to pay for college and thus affect their aspirations to attend college. The percentage of adults
in the state with a bachelor degree or higher denotes families with higher socio-economic
status in the state and children with a higher probability of going to college. The percentages
of the population in the state that are Hispanic and African American represent URM groups
in the state. Since the investment in human capital model predicts that increased financial
assistance results in a greater propensity to attend college, state educational appropriations
per full-time enrollment, the amount of state need-based grant aid per full-time enrollment,
the amount of state merit-based grant aid per full-time enrollment, and the percent of state
grant aid allocated to merit-based programs represent the variations in state financial
assistance for higher education (Toutkoushian & Hillman, 2012). Additionally, to account
for the effects of sustained state financial assistance, variables for 5-year averages of the state
financial assistance variations are also used.

Berger-Milem College Impact Model

Berger-Milem’s (2000) college impact model posits that characteristics of the higher
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Table 2. Independent Variables, Frameworks, and Previous Studies.

Independent Variables

Previous Studies

Investment in Human Capital Model (IHCM)
Median household income
% Adults with bachelor degree
African American % of population
Hispanic % of population

Educational appropriations per FTE

Amt of merit-based aid

Amt of merit-based aid (5-yr average)

Amt of need-based aid

Amt of need-based aid (5-yr average)

% Aid allocated to merit-based programs

% Aid allocated to merit-based programs (5-yr average)
Berger-Milem College Impact Model

Racial/ethnic diversity score

Enrollment size

HBCU/non-HBCU

4-year/2-year

Selectivity

Net tuition

Financial aid per FTE

% Revenue from tuition

% Revenue from grants & contracts

% Revenue from endowment income

% Revenue from state appropriations

% Expenditures for instruction

% Expenditures for other core expenses

% Expenditures for administration
Socio-educational & Economic Factors

Unemployment rate

Per capita income

Geographic region

Average tuition at public 2-yr institutions

Average tuition at public 4-yr institutions
Empirical Connection between Race/Ethnicity &
Educational Attainment

African American high school graduation rate

Hispanic high school graduation rate

Sjoquist & Winters (2015)
Toutkoushian & Hillman
(2012)

Chen & St. John (2011)
Perna & Titus (2004)
Farrell & Kienzl (2009)

Titus (2006)

Titus (2006)
Gansemer-Topf & Schuh
(2006)

McLendon, Tandberg, &
Hillman (2010)

Perna & Titus (2004)
Farrell & Kienzl (2009)

Fryar & Hawes (2011)

education institution, the student, and organizational behavior influence student outcomes.

This study used variables from three constructs that are from the Berger-Milem (2000)
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college impact model: student peer characteristics, structural-demographic characteristics of
higher education institutions, and financial aspects of higher education institutions.

Student peer characteristics are measured by the variable for racial/ethnic diversity.
The index for racial/ethnic diversity is based on a formula developed by Mitchell Chang
(1999). According to Chang, an institution’s diversity is reflected by the racial/ethnic
composition of percentages of Asian, Hispanic, African American, and White undergraduate
student enrollment. Structural-demographic characteristics of higher education institutions
are measured by the variables for whether an institution is 2-year or 4-year, an HBCU or not,
the selectivity of an institution, and the enrollment size of the institution. As with Titus’
(2006) study, the variables for enrollment size and selectivity are recoded into three groups
and six groups respectively in order to minimize the effects of skewed distributions.
Specifically, the variable for enrollment is recoded into small, medium, and large. The
variable for selectivity is recoded into noncompetitive, less competitive, competitive, very
competitive, highly competitive, and most competitive. The recoding formulas are given in
Tables 5 and 6 respectively. The financial aspects of higher education institutions are
measured by an institution’s revenue and expenditures, the in-state tuition and fees, and the
average amount of grant aid awarded per full-time enrollment (Titus, 2006). Institutions’
revenue includes variables for revenue from tuition and fees, grants and contracts, investment
return, and state appropriations. In a study to examine the relationship between institutional
selectivity and institutional expenditures, Gansemer-Topf and Schuh (2006) found a
significant positive relationship between the retention and graduation rate and institutional
expenditures, notably: instruction expenditures, academic support services expenditures, and

expenditures dedicated to institutional grants. However, Gansemer-Topf and Schuh’s (2006)
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study showed no relationship between retention and graduation rate and academic support
services expenditures at low selectivity schools and no relationship between retention and
graduation rate and expenditures for grants at highly selective institutions. This study will use
similar expenditure variables when looking at the relationship between institutional
expenditures and enrollment as those expenditure variables found a significant relationship
(Gansemer-Topf & Schuh, 2006) with instruction expenditures, academic support services
expenditures, and expenditures dedicated to institutional grants.
Socio-educational & Economic Factors that Affect Enrollment

In order to control for factors that may affect college enrollment, Farrell & Kienzl
(2009) suggest that the study must account for the socio-educational and economic
characteristics of each state. These characteristics are measured by variables for
unemployment rate, per capita income, the geographic region of the state, and the average net
tuition at postsecondary institutions. The unemployment rate captures the availability of
employment in the state as an alternative to college for high school graduates. The per capita
income depicts the ability to pay for college in the state. The geographic region denotes the
region of the United States in which the state lies, as average income and average tuition tend
to vary by region as well as by state. The average net tuition captures the average tuition
minus average financial aid as an indication of the percentage of tuition offset by financial
aid in the state (Farrell & Kienzl, 2009). Since this study examines both public 4-year and 2-
year institutions where tuition and financial aid can be considerably different for the two
types of institutions, separate variables are used for average net tuition at 4-year institutions

and average net tuition at 2-year institutions.
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Empirical Connection between Race/Ethnicity & Educational Attainment

This study includes variables that do not fit into any of the above frameworks but
have been shown to influence the educational attainment of URMs in previous studies (Fryar
& Hawes, 2011). One of the most frequently cited obstacles to minority college enrollment
is the lack of minority students graduating high school which reduces the minority students
that are eligible for college. To measure the availability of minority students in the state,
variables are used for the percent of high school graduates in the state that are African
American and the percent of high school graduates in the state that are Hispanic. Since the
majority of students at public universities come from within the state, universities in states
with a higher percentage of minority graduates should be able to recruit more minority
students (Fryar & Hawes, 2011).

Data Sources

The data for the study come from a dataset developed from one primary source and a
number of secondary sources. The primary data source is IPEDS and the secondary data
sources are the National Association of State Student Grant and Aid Programs (NASSGAP),
the State Higher Education Executive Officers Association (SHEEQ), the College Board, the
National Center for Education Statistics (NCES), and the United States Census Bureau. The
next two sections give a detailed description of these different data sources. Table 3 shows
the proposed variables in the study and the respective data source.
Primary Data Source: IPEDS

IPEDS is a system of annual interrelated surveys conducted by the National Center
for Education Statistics (NCES, 2015). The more than 7,500 higher education institutions

that participate in the federal student financial aid program, such as Pell grants and federal



Table 3. Variables Sources.

Variable Source
Level 1 (Time) Dependent Variables
Hispanic enrollment IPEDS
African American enrollment IPEDS
SES IPEDS

Level 1 (Time) Independent Variables
Institution revenue

% Revenue from tuition IPEDS

% Revenue from grants & contracts IPEDS

% Revenue from endowment income IPEDS

% Revenue from state appropriations IPEDS
Institution Expenditures

% Expenditures for instruction IPEDS

% Expenditures for other core expenses IPEDS

% Expenditures for administration IPEDS
Other Institution Control Variables

Racial/ethnic diversity score IPEDS

Financial aid per FTE IPEDS
% Expenditures for administration IPEDS
Other Institution Control Variables

Racial/ethnic diversity score IPEDS

Financial aid per FTE IPEDS

Enrollment size IPEDS

Net tuition IPEDS
State Tuition characteristics

Average tuition at public 2-yr institutions College Board

Average tuition at public 4-yr institutions College Board
State Financial aid characteristics

Amt of merit-based aid NASSGAP

Amt of merit-based aid (5-yr average) NASSGAP

Amt of need-based aid NASSGAP

Amt of need-based aid (5-yr average) NASSGAP

% Aid allocated to merit-based programs NASSGAP

% Aid allocated to merit-based programs (5-yr average) NASSGAP
Other State Control Variables

Educational appropriations per FTE SHEEO

% Adults with bachelor degree Census

Per capita income Census

Median household income Census

Unemployment rate Census

African American % of population Census

Hispanic % of population Census

African American high school graduation rate NCES
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Table 3 (continued).

Variable Source

Hispanic high school graduation rate NCES
Level 2 (Institution) Independent Variables
Institution characteristics

HBCU/non-HBCU IPEDS
4-year/2-year IPEDS
Selectivity IPEDS

Level 3 (State) Independent Variable
Geographic region College Board

student loans, must report information to IPEDS. This information includes data on
enrollment, program completion, graduation rates, faculty and staff, finances, institutional
prices, and student financial aid. Higher education stakeholders use IPEDS data to describe
and analyze trends in postsecondary education, such as student enrollment, staff employment,
spending trends, and graduation rates. IPEDS has a strong record of data validity and
reliability with surveys standardized for the variety of university and college settings and
types. All of the dependent variables for this study, Hispanic enrollment, African American
enrollment, and SES are derived from IPEDS. In addition, a number of the independent
variables at level 1 that vary across time are derived from IPEDS, including: enrollment size,
institution revenue, institution expenditures, average amount of financial aid per student, and
net tuition. Also, the independent variables at level 2 that do not vary across time are derived
from IPEDS: HBCU status, 4-year versus 2-year, and selectivity.
Secondary Data Sources

NASSGAP is dedicated to the promotion of high standards in the administration and
operation of student grant and aid programs (NASSGAP, 2015). Agencies in each state

responsible for state-funded student aid programs form the membership for NASSGAP.
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NASSGAP works with state agencies to design methods for determining the ability of
families to pay for postsecondary education and to design student application procedures for
financial assistance. Also, NASSGAP conducts research to help student aid programs
become responsive to public policy goals and provide a forum for the development and
exchange of information. The covariates representing the amount of need-based aid per
traditional college-age population, the amount of merit-based aid per traditional college-age
population, and the percentage of aid allocated to merit-based programs per traditional
college-age population are derived from NASSGAP.

SHEEO, founded in 1954, is the national association of the chief executives of
statewide governing, policy, and coordinating boards for higher education (SHEEO, 2015).
The organization seeks to advance public policies and educational practices that achieve new
discoveries through research and more widespread access to and participation in higher
education. SHEEO serves as a source of information and analysis on educational and public
policy issues, acts as a liaison between states and the federal government, and advocates for
state public policy leadership. The independent variable representing educational
appropriations per full-time enrollment comes from SHEEO.

The College Board, founded in 1900, is a not-for-profit, mission-driven organization
that connects students to college success and opportunity (The College Board, 2015). The
College Board’s membership is made up of over 6,000 of the world’s leading educational
institutions. Each year the College Board helps over 7 million students prepare for a
successful transition to college. The variables representing average tuition at public 2-year
institutions, average tuition at public 4-year institutions, and geographic region come from

the College Board.
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NCES collects, collates, analyzes, and reports statistics on the condition of American
education (NCES, 2015). The organization is a part of the U.S. Department of Education and
the Institute of Education Sciences. NCES is the primary federal entity for data collection
and analysis related to education in the United States. The variables representing African
American high school graduation rate and Hispanic high school graduation rate are derived
from NCES data.

The United States Census Bureau is the leading source of data about the nation’s
people and economy (U.S. Census Bureau, 2015). Data from the United State Census
Bureau is used to determine the distribution of Congressional seats to states, make planning
decisions about community services, and decide how to distribute federal funds to local and
state governments. The independent variables that represent the percentage of adults in the
state with bachelor degrees or higher, the state per capita income, the state median household
income, the state unemployment rate, the African American percent of the state population,
and the Hispanic percent of the state population are derived from United States Census data.
Sample

The sample for the study consists of public 4-year and 2-year degree-granting
postsecondary institutions in the Continental United States only, including Hawaii and
excluding Alaska, District of Columbia, and U.S. territories, that participate in federal
financial aid programs (Title IV), have full-time first-time undergraduates, and reported
enrollment data to IPEDS for the following academic years: 2006-2007, 2008-2009, 2010-
2011, 2012-2013, and 2014-2015. Alaska and the District of Columbia are excluded because
there are no 2-year degree-granting postsecondary institutions in Alaska or the District of

Columbia. The academic years consist of even years from 2006 to 2014, which makes for a
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total of five distinct academic years of data. The total number of institutions in the study is
1,523 institutions, resulting in 7,612 data points for each institutional variable. Forty-nine
states across five academic years yield 245 data points for each state variable.

Dependent Variables

The dependent variables for the study include measures for Hispanic, African
American, and low SES enrollment. All dependent variables are continuous institutional
variables at level 1 (time). Hispanic enrollment is a measure of the percentage of Hispanic
students enrolled at the school and African American enrollment is the percentage of African
American students enrolled at the school. SES measures the percentage of students enrolled
at the school who receive Pell grants.

As shown in Table 4, the descriptive statistics for the dependent variables reveal that
the skewness and kurtosis values for Hispanic enrollment and African American enrollment
are too high for a normal distribution. George and Mallery (2003) recommend skewness and
kurtosis values between -1.00 and 1.00 as representative of a normal distribution. The high
skewness values for Hispanic enrollment and African American enrollment mean that the
bulk of the values are toward the left with a tail pointed toward the right. The high kurtosis
values mean the data is compressed in the lower region of the data continuum (Meyers,
Gamst, & Guarino, 2013). To achieve normality for Hispanic enrollment and African
American enrollment, the variables were transformed using a base-10 logarithm. Meyers et
al. (2013) warn of the potential difficulty researches face when trying to interpret results
based on transformed data. If possible, Meyers et al. (2013) suggest providing the reader
with an example of an interpretation of the results in the variable’s original statistical context

to avoid misleading or confusing statements pertaining to transformed data. Table 4 gives
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descriptive statistics for the dependent variables including statistics for both the non-
transformed and transformed Hispanic enrollment and African American enrollment
variables. Figure 2 shows the non-transformed non-normal distributions for African

American enrollment and Hispanic enrollment.

Table 4. Descriptive Statistics for Dependent Variables.

Variable Mean Std. Min Max Skewness Kurtosis
Dev.

Hispanic enrollment (Non- 10.86 14.94 0 98 247 6.96
Transformed)

African American enrollment (Non-  13.78 17.96 0 98 2.58 7.23
Transformed)

Hispanic enrollment (Transformed) 0.83 045 0 2 047 -0.57
African American enrollment 0.94 045 0 2 022 -0.49
(Transformed)

SES 46.41 17.86 0 100 0.15 -0.60

Level 1 (Time) Predictor Variables

The predictor measures that vary over time consist of variables that are specific to the
state and are categorized as Financial aid characteristics. Financial aid characteristics
include measures for the amount of merit-based aid, the amount of need-based aid, the
percentage of aid allocated to merit-based programs, and the five year average for each of the
above three measures. Amt of merit-based aid is a measure of the average amount of aid in
the state given to merit-based programs per full-time enrollment for the traditional college-
age population. Amt of need-based aid is a measure of the average amount of aid in the state

given to need-based programs per full-time enrollment for the traditional college-age
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population. The % aid allocated to merit-based programs is a measure of the percentage of
the total aid in the state given for higher education that is allocated to merit-based programs
for the traditional college-age population.

Level 1 (Time) Covariates

Covariates that vary over time consist of variables specific to the institution and
variables specific to the state. The majority of covariates that vary over time specific to the
institution are categorized as Institution revenue and Institution expenditures. Additionally,
there are four other time level measures specific to the institution that do not fall into the
above categories: enrollment size, average amount of financial aid per full-time enrollment,
net tuition, and the racial/ethnic diversity score.

Institution revenue includes measures for the percentage of revenue from tuition, the
percentage of revenue from competitive grants and contracts, the percentage of revenue from
endowment income, and the percentage of revenue from state appropriations. [Institution
expenditures include the percentage of expenditures for instruction, the percentage of
expenditures for grants and scholarships, and the percentage of expenditures for
administration. Table 5 describes the measure for enrollment size which is based on an
institution’s total enrollment. Financial aid per FTE is a measure of the average amount of
financial aid per full-time enrollment. Nef tuition is a measure of the institution’s in-state
tuition and fees. The index for racial/ethnic diversity is measured by the reciprocal of the

following formula developed by Mitchell Chang (1999):

\/(% Asians—u)2 +(% Hispanics— u)%2+ (% African Americans— u)2+ (% White  u)?
4

where p is the sum of the percentages for Asians, Hispanics, African Americans, and Whites

divided by four.
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Table 5. Description of Measure for Enrollment Size.

Enrollment Size Total Enrollment
Designation
Small Less than 4,000 students
Medium 4,000 to 15,000 students
Large More than 15,000 students

Some of the covariates that vary over time specific to the state are categorized as
Tuition characteristics. Other covariates that vary over time specific to the state include
educational appropriations per full-time enrollment, the percentage of adults who have
attained at least a bachelor degree, the per capita income, the median household income,
unemployment rate, the African American percentage of the population, the Hispanic
percentage of the population, the African American high school graduation rate, and the
Hispanic high school graduation rate.

Tuition characteristics include measures for the average tuition at public 2-year
institutions and the average tuition at public 4-year institutions in the state. Educational
appropriations per FTE is a measure of total state appropriations to higher education per full-
time enrollment for the college-age population. Percentage of adults with bachelor degree is
a measure of the percentage of adults in the state who have attained at least a bachelor
degree. Per capita income measures the average income earned per person in the state.
Median household income is the amount that divides the income distribution in the state into
two equal groups, half of the households having income above that amount, and half below
that amount. Unemployment rate is a measure of the state’s unemployment rate. African
American percentage of the population is the percent of African Americans that make up the

state’s population. Hispanic percentage of the population is the percent of Hispanics that
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make up the state’s population. African American high school graduation rate denotes the
percentage of African American high school students that earned a diploma in four years.
Hispanic high school graduation rate denotes the percentage of Hispanic high school
students that earned a diploma in four years.
Level 2 (Institution) Covariates

The institutional-level measures that do not vary over time are categorized as
Structural demographic characteristics. Structural demographic characteristics include
dichotomous variables for whether an institution is HBCU or not and 4-year or 2-year. This
study has chosen not to use Hispanic Serving Institutions (HSI) as a demographic
characteristic because unlike the designation HBCU, which refers to the mission of the
institution, HSI is a government designation tied to the Hispanic enrollment of the institution.
Specifically, the Higher Education Opportunity Act (HEOA, Title V, 2008) defines HSIs as
accredited, degree-granting, public or private nonprofit institutions of higher education with
25% or more total undergraduate Hispanic full-time equivalent student enrollment. This
definition would include institutions in this study whose mission is not necessarily to target
Hispanic students but the institution may simply reside in a densely populated Hispanic area.
Hence, controlling for HSIs in the study could distort the results since % Hispanic enrollment
is a dependent variable. Structural demographic characteristics also include an ordinal
variable for institution selectivity. The analyses will use a measure for institution selectivity
based on one of the measures for competitiveness measure in Barron’s Profile of American
Colleges (2010), percent of students admitted. Since the bulk of public 2-year schools have
an open admissions policy, where the only criterion for entrance is a high school diploma or

General Educational Development (GED) certificate, the public 2-year colleges in the study
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that did not report percent of students admitted and were assigned to the lowest selectivity
category, ‘noncompetitive’. Thus, the lowest selectivity category represents 4-year colleges
that admit 98% or more of applicants and the majority of public 2-year colleges in the study.

Table 6 describes the measure for institution selectivity.

Table 6. Description of Measure for Institution Selectivity.

Institution Selectivity Percent of Students
Designation Admitted

NonCompetitive Admits 98% or more

Less Competitive Admits between 86% and 97%
Competitive Admits between 75% and 85%
Very Competitive Admits between 50% and 74%
Highly Competitive Admits between 33% and 49%
Most Competitive Admits fewer than 33%

Level 3 (State) Covariate

The state-level measure that does not vary over time is a categorical measure for the
geographic region of the state. Geographic region takes into account differences in tradition
and philosophy toward higher education in different regions of the United States. Table 7
describes the measure for geographic region.

Table 8 gives descriptive statistics for all the covariates and predictor variables in the
study. It is interesting to note that the standard deviation is greater than the mean for the
merit-based aid variables. This indicates the data is more spread out and not clustered around
the mean, and confirms that states have greater variance on the amount of financial aid and
percent of financial aid designated for merit-based aid and less variance on the amount of

financial aid designated for need-based aid. It is also worth noting that the minimum values



Table 7. Description of Variable for Geographic Region.

Geographic Region States in the
Designation Region

Middle Delaware, Maryland, New Jersey, New York,
Pennsylvania

Midwest Iowa, Illinois, Indiana, Kansas, Michigan, Minnesota,
Missouri, North Dakota, Nebraska, Ohio, South
Dakota, Wisconsin, West Virginia

New England Connecticut, Massachusetts, Maine, New Hampshire,
Rhode Island, Vermont

South Alabama, Florida, Georgia, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina,
Tennessee, Virginia

Southwest Arkansas, New Mexico, Oklahoma, Texas

West Alaska, Arizona, California, Colorado, Hawaii, Idaho,

Montana, Nevada, Oregon, Utah, Washington,
Wyoming

for % Revenue from endowment income and % Expenditures for other core expenses are
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negative. The value of a school’s endowment at the end of the fiscal year being less than the

value at the beginning of the year results in a negative value for % Revenue from endowment

income. The IPEDS derived financial indicator % Expenditures for other core expenses is

the sum of two IPEDS variables: scholarships/fellowship expenses and other

expenses/deductions. Scholarship/fellowship expenses are the difference between the

amount of scholarships offered and the amount of tuition discounted. If the amount of tuition

discounted is greater than the amount of scholarships offered, then scholarship/fellowship

expenses will be negative and can cause % Expenditures for other core expenses to be

negative.
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Variable Mean Std. Dev. Min Max

Level 1 (Time) Predictor Variables
Financial aid characteristics

Amt of merit-based aid (in 100s) 2.04 4.11 0.00 18.91
Amt of merit-based aid (5-yr average) (in 100s)  1.80 3.61 0.00 16.97
Amt of need-based aid (in 100s) 4.73 3.29 0.00 13.68
Amt of need-based aid (5-yr average) (in 100s)  4.40 3.01 0.00 11.81
% Aid allocated to merit-based programs 24.71 32.77 0.00 100.00
% Aid allocated to merit-based programs 23.33 29.66 0.00 99.96

(5-yr average)
Level 1 (Time) Covariates
Institution revenue

% Revenue from tuition 22.85 13.43 0.00  95.00

% Revenue from grants & contracts 25.83 12.01 0.00 100.00

% Revenue from endowment income 1.11 2.94 -48.00  84.00

% Revenue from state appropriations 30.52 14.01 0.00  82.00
Institution Expenditures

% Expenditures for instruction 42.68 8.49 0.00  80.00

% Expenditures for other core expenses 18.06 10.02 -4.00 68.00

% Expenditures for administration 14.33 5.68 0.00 66.00
Financial aid per FTE (in 1000s) 5.64 2.19 0.00 20.67
Net tuition (in 1000s) 4.66 2.87 0.00  23.00
Racial/ethnic diversity score 0.05 0.07 0.02 2.31
Tuition characteristics

Average tuition at public 2-yr institutions (in 2.94 1.16 0.63 7.32

1000s)

Average tuition at public 4-yr institutions (in 7.62 2.28 332 1473

1000s)
Educational appropriations per FTE (in 1000s) 6.90 1.84 1.58 15.84
% Adults with bachelor degree 28.64 4.96 16.50 44.30
Per capita income (in 1000s) 40.41 6.53 26.54 6247
Median household income (in 1000s) 51.31 8.00 3447 76.17
Unemployment rate 6.70 2.15 2.40 14.90
African American % of population 12.37 8.76 0.38  37.50
Hispanic % of population 13.96 12.51 0.70 47.70
African American high school graduation rate 67.19 8.45 45.00 100.00
Hispanic high school graduation rate 69.87 8.93 45.00 100.00

Level 2 (Institution) Covariates

Structural demographic characteristics
HBCU/non-HBCU (0/1) 097*  -—-- 0.00 1.00
4-year/2-year (0/1) 0.60**  -——-- 0.00 1.00

*Mean indicates 97% of institutions are non-HBCU.
**Mean indicates 60% of institutions are 2-year institutions.
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Data Analysis

The data analysis began by centering the independent continuous variables to assist in
the interpretation of the analyses. Then, the independent variables were tested for
multicollinearity. Third, missing data were analyzed and handled based on a means analysis.
Finally, the different models were specified for analyses.
Centering

In multi-level modeling, centering the independent variables is standard operating
procedure for most research (Meyers et al., 2013). This study used grand mean centering for
all the continuous state-level covariates and predictor variables and group mean centering for
all the continuous institutional-level covariates. Grand mean centering involved subtracting
the overall mean of all observations over time across all institutions across all states of the
variables from each individual observation. Group mean centering involved subtracting the
mean of the observations over time across all institutions within each individual state of the
variables from each individual observation within its respective state. Centering controls for
differences in institutional characteristics between states and over time by basing the
interpretation of the data on an observation’s deviation from the mean of all values in the
dataset, for grand mean centering, or all values in the group or state, for group mean
centering, rather than on the raw score of the observation (Meyers et al., 2013). Centering
was performed before testing for multicollinearity to ensure that the data tested for
multicollinearity will be the actual data used in the models. Centering was handled by SAS

software version 9.4 (SAS Institute Inc., Cary, NC).
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Multicollinearity

Multicollinearity exists when two or more variables have a strong correlation (Meyers
et al., 2013). The presence of multicollinearity will cause the values of the standardized
regression coefficients of the highly correlated independent variables to be distorted because
they essentially measure the same characteristic. The presence of multicollinearity will also
cause the standard errors of the regression weights of the highly correlated variables to be
inflated. Thus, the presence of multicollinearity will alter the interpretation of the results. If
the analysis of multicollinearity finds that two or more variables are highly correlated, the
possible options to minimize or eliminate the multicollinearity are centering the data around
the mean for one of the variables, combining the highly correlated variables to make one
replacement variable, or removing one of the variables from the analysis.

The variable inflation factors were computed for each variable using the main effects
of linear regression analysis. The variable inflation factor (VIF) and tolerance measures the
degree of multicollinearity between independent variables in a regression model. The
advantage of using VIF analyses is that both continuous and categorical variables can be
included together in the same analysis (Wissman, Toutenburg, & Shalabh, 2007; Murray,
Nguyen, Lee, Remmenga, & Smith, 2012). Rules of thumb suggest that a VIF value greater
than 10 or a tolerance value less than .10 indicates that a variable may be a serious cause of
multicollinearity, while a VIF value greater than five or a tolerance value less than .20
suggests that a variable deserves closer inspection (Marcoulides & Raykov, 2018). Table 9
shows the results of the initial VIF analyses, with the variables sorted by the VIF value from

highest to lowest.
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Variable Variable Inflation Tolerance
Factor
Selectivity (1) 31.5329 0.0317
Amt of merit-based aid (5-yr average) 29.9535 0.0334
Amt of need-based aid (5-yr average) 29.0678 0.0344
Amt of merit-based aid 27.3823 0.0365
Amt of need-based aid 24.9967 0.0400
Selectivity (4) 13.7125 0.0729
4-year/2-year 12.9711 0.0771
% Aid allocated to merit-based programs 12.6538 0.0790
(5-yr average)
Per capita income 12.4123 0.0806
Selectivity (3) 7.9305 0.1261
Geographic region (4) 7.4953 0.1334
% Adults with bachelor degree 7.2722 0.1375
% Aid allocated to merit-based programs 6.9510 0.1439
Median household income 6.8422 0.1462
Average tuition at public 2-yr institutions 5.9255 0.1688
Selectivity (2) 5.9023 0.1694
Hispanic % of population 5.6483 0.1770
Year 5.3101 0.1883
Geographic region (1) 4.9974 0.2001
Selectivity (5) 4.8069 0.2080
African American % of population 4.7883 0.2088
Net tuition 4.5086 0.2218
Average tuition at public 4-yr institutions 3.5353 0.2829
Geographic region (2) 3.5156 0.2845
Geographic region (5) 3.2450 0.3082
African American high school graduation rate 3.1431 0.3182
Hispanic high school graduation rate 2.8521 0.3506
Geographic region (3) 2.7778 0.3600
Enrollment size (1) 2.7328 0.3659
Educational appropriations per FTE 2.5403 0.3937
Enrollment size (2) 2.3147 0.4320
% Expenditures for other core expenses 2.2956 0.4356
Financial aid per FTE 2.2866 0.4373
Unemployment rate 2.0536 0.4870
% Revenue from tuition 1.9831 0.5043
% Expenditures for instruction 1.8196 0.5496
% Revenue from grants & contracts% 1.6593 0.6027
Expenditures for administration 1.4176 0.7054
% Revenue from state appropriations 1.3610 0.7347
HBCU/non-HBCU 1.2403 0.8062
% Revenue from endowment income 1.1584 0.8632
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Table 9 (continued).

Variable Variable Inflation Tolerance
Factor
Racial/ethnic diversity score 1.0193 0.9811

For multicollinearity analysis, all variables with VIF values greater than five were
further tested to identify the principal confounders, or the other variables with which the
particular variable in question is strongly correlated. Stepwise regression analyses were used
to identify the principle confounders for each variable with a VIF value greater than five.
Stepwise regression begins with an empty or null model and builds it one variable at a time.
Once a third independent variable is introduced in the stepwise regression analysis, the model
removes a variable if the predictor is not significantly contributing to the variance of the
dependent variable (Meyers et. al., 2013). Tables A1 through A18 in the Appendix show the
stepwise regression results for each of the independent variables in the initial VIF analysis
with a VIF value greater than five. As a result of the stepwise regression analyses, Table 10
shows the independent variables with VIF values greater than five, their principle
confounders, and the Pearson squared correlation coefficient for each confounder. The
strength of the correlation between two variables is not assessed by the significance, but by
the squared correlation coefficient (Meyers et. al., 2013).

VIF values greater than 10 suggest the presence of serious multicollinearity and thus
the researcher took action to ensure the variables were not used in the same model with their
principle confounders. These variables included Selectivity (category 1), Amt of merit-based
aid (5-yr average), Amt of need-based aid (5-yr average), Amt of merit-based aid, Amt of

need-based aid, Selectivity (category 4), 4-year/2-year, % Aid allocated to merit-based
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Table 10. Variables with VIFs > 5, Principle Confounders, and Squared Correlation

Coefficient.
Variable Principal Pearson Squared
Confounders Correlation
Coefficient

Selectivity (1) 4-year/2-year 0.91

Amt of merit-based aid (5-yr average) Amt of merit-based aid  0.96

Amt of need-based aid (5-yr average) Amt of need-based aid  0.94

Amt of merit-based aid Amt of merit-based aid  0.96
(5-yr average)

Amt of need-based aid Amt of need-based aid  0.94
(5-yr average)

Selectivity (4) Selectivity (1) 0.36
Selectivity (3) 0.16
Selectivity (2) 0.18
Selectivity (5) 0.23

4-year/2-year Selectivity (1) 0.91

% Aid allocated to merit-based programs % Aid allocated to 0.82

(5-yr average) merit-based programs

Per capita income % Adults with bachelor 0.74
degree

Selectivity (3) Selectivity (1) 0.16
Selectivity (4) 0.21
Selectivity (2) 0.18
Selectivity (5) 0.31

Geographic region (4) African American % of  0.52
population

% Adults with bachelor degree Per capita income 0.74

% Aid allocated to merit-based programs % Aid allocated to 0.82
merit-based programs
(5-yr average)

Median household income % Adults with bachelor 0.71
degree

Average tuition at public 2-yr institutions Hispanic % of 0.34
population
Per capita income 0.28

Selectivity (2) Selectivity (1) 0.10
Selectivity (4) 0.14
Selectivity (3) 0.22
Selectivity (5) 0.36

Hispanic % of population Average tuition at 0.34
public 2-yr institutions
Per capita income 0.23
Geographic region (5) 0.11
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Table 10 (continued).

Variable Principal Pearson Squared
Confounders Correlation
Coefficient
Year Average tuition at 0.11

public 4-yr institutions ~ 0.31
% Expenditures for
other core expenses 0.12

programs (5-yr average), and Per capita income. For the 5-year averages of the predictor
variables, Amt of merit-based aid (5-yr average), Amt of need-based aid (5-yr average), and
% Aid allocated to merit-based programs (5-yr average), and their principal confounders,
Amt of merit-based aid, Amt of need-based aid, and % Aid allocated to merit-based
programs, respectively, the decision was made to use the predictor variables and their 5-year
averages in separate models.

For Selectivity (category 1) and its principle confounder, 4-year/2-year, a frequency
analysis of Selectivity and 4-year/2-year shows that 99% of 2-year institutions are in
selectivity category 1. Due to the high correlation between 2-year institutions and selectivity
category 1, it was decided to only use one of the variables, either Selectivity or 4-year/2-year,
in the multi-level model analyses. Re-running the linear regression analysis without the
variable 4-year/2-year in the regression equation resulted in the regression equation and the
corresponding VIF table shown in the Appendix, Table A19. The VIF table shows that
without 4-year/2-year in the model, Selectivity (category 1) still has a high VIF value of
24.2531. The stepwise regression results for Selectivity (category 1) without 4-year/2-year in
the model, shown in the Appendix, Table A20, reveals that the principal confounder is now

Net tuition with a Pearson squared correlation coefficient of 0.51. Thus, even with 4-year/2-
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vear removed from the model, Selectivity still has multicollinearity problems with other
variables. When re-running the linear regression analysis without the variable Selectivity in
the regression equation, the resulting regression equation and VIF table, shown in the
Appendix, Table A21, reveals that without Selectivity in the model the VIF for 4-year/2-year
is less than 5 with a value of 3.5623. Thus, without Selectivity in the model, the
multicollinearity problem for 4-year/2-year goes away. Based on these results, the
researcher decided to remove the variable Selectivity from the analyses and keep the variable
4-year/2-year.

The linear regression analysis without Selectivity in the regression equation and the
resulting VIF table also showed that the only remaining variable with a VIF value greater
than 10 was Per capita income. The previous stepwise regression analyses revealed that the
principal confounder for Per capita income was % Adults with bachelor degree. Even
though it’s VIF value is not greater than 10, the variable Median household income is taken
into consideration since its principal confounder is also % Adults with bachelor degree. A
series of mixed model analyses were run using various combinations of the three independent
variables, Per capita income, % Adults with bachelor degree, and Median household income
to examine the fixed effects on the dependent variables. Three initial mixed model analyses
included fixed and random effects for year along with fixed effects for the individual
variables respectively, % Adults with bachelor degree, Median household income, and Per

capita income. The mixed model equations used were:

Enrollmentys = yo+ yvi(Year)ys + v.(% Adults with bachelor degree);s +

(MOOS + HUios Yeartis) + (.uOis + HUiis Yeartis) + Ttis
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Enrollment,s = yo + vi(Year);is + v.(Median household income);s +

(MOOS + HUios Yeartis) + (.uOis + HUiis Yeartis) + Ttis

Enrollmentys = yo + vi(Year):s + v, (Per capita income);s

+(.u00 + H1os Yeartis) + (.uOis + HUiis Yeartis) + Ttis

Where:

Enrollment,;s is African American enrollment at time # at institution 7 in state s. Each of the
variables are also analyzed at time ¢ at institution 7 in state s

Yo is the grand mean for Enrollment

y1 — Y2 1s the variability associated with institution 7 in state s in Enrollment as a function of
the respective time level predictor when controlling for the other time level variables

Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
U1os 1S the random effect associated with state s in Enrollment as a function of Year when
controlling for the other institution level variables

Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all
predictors are zero

U1is 1s the random effect associated with institution 7 in state s in Enrollment as a function of
Year when controlling for the other institution level variables

Tyis 18 the residual error term (level 1)
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The results of the fixed effects tables for each model are shown in Tables A22 through A24,
respectively, in the Appendix. The fixed effects show that both Median household income
and Per capita income have a significant relationship with the variance of Enrollment, but %
Adults with bachelor degree does not have a significant relationship with Enrollment. A
subsequent mixed model analyses was run which included fixed and random effects for Year
and fixed effects for both Median household income and Per capita income. The mixed

model equation used was the following:

Enrollmentys = yo + vi(Year);s + y,(Median household income) ;s +
V3 (Per Capita income)tis + (.UOOS + Uios Yeartis) + (MOis + Uiis Yeartis) +

Ttis

Where:

Enrollment,;s is African American enrollment at time ¢ at institution 7 in state s. Each of the
variables are also analyzed at time 7 at institution 7 in state s

Yo 1s the grand mean for Enrollment

¥1 — V3 is the variability associated with institution i in state s in Enrollment as a function of
the respective time level predictor when controlling for the other time level variables

Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
U1os 1S the random effect associated with state s in Enrollment as a function of Year when
controlling for the other institution level variables

Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all

predictors are zero
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U1;s 18 the random effect associated with institution i in state s in Enrollment as a function of
Year when controlling for the other institution level variables

Tyis 18 the residual error term (level 1)

The resulting table of fixed effects is given in Table A25 in the Appendix. The results show
that with both Median household income and Per capita income in the mixed model, only
Median household income has a significant relationship with Enrollment. Thus, the
researcher decided to keep Median household income in the final analyses of all models and
remove both % Adults with bachelor degree and Per capita income.

When re-running the linear regression analysis with the variables Selectivity, %
Adults with bachelor degree, and Per capita income removed from the regression equation,
the resulting VIF table, shown in Table A26 of the Appendix, revealed that none of the
remaining variables had a VIF value greater than 10 and only two had VIF values greater
than five, Geographic region (category 4) and Avg tuition at 2-year institutions. VIF values
greater than five and less than ten suggest the variables and their confounders deserve closer
inspection. Thus, mixed model analyses were run with the variables and their principle
confounders as independent variables to determine if the fixed effects were compromised by
having both the variable in question and its confounder(s) in the model together. For
Geographic region (category 4), the previous stepwise regression analyses revealed that its
principal confounder is African American % of population. Two initial mixed model
analyses included fixed and random effects for Year along with fixed effects for the

individual variables respectively, Geographic region and African American % of population.
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The mixed model equations are:

Enrollmentys = yo + vi(Year);i + v.(Geographic region)s +

(MOOS + Hios Yeartis) + (.uOis + Uiis Yeartis) + Ttis

Enrollment,s = yo + vi(Year):s+ y2(African American % of population);;s +

(Moos t+ Mios Yearys) + (Mo + pyis Yearys) + 7

Where:

Enrollment,;; is African American enrollment at time ¢ at institution 7 in state s. Each of the
variables are also analyzed at time ¢ at institution 7 in state s

Yo is the grand mean for Enrollment

y1 — Y2 1s the variability associated with institution 7 in state s in Enrollment as a function of
the respective time level predictor when controlling for the other time level variables

Uoo 1s the random effect associated with state s (level 3 effect) when all predictors are zero
U1os 1S the random effect associated with state s in Enrollment as a function of Year when
controlling for the other institution level variables

Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all
predictors are zero

Uq; 1is the random effect associated with institution 7 in state s in Enrollment as a function of
Year when controlling for the other institution level variables

Tyis 18 the residual error term (level 1)
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The fixed effects tables are shown in Tables A27 and A28 of the Appendix. The fixed
effects show that both Geographic region (categories 1-4) and African American % of
population have a significant relationship with the variance of Enrollment. A subsequent
mixed model analyses was run which included fixed and random effects for Year and fixed
effects for both Geographic region and African American % of population. The mixed

model equation is:

Enrollmentys = yo + vi(Year):s + v.(Geographic region);
+ y3(African American % of population);is + (oo + Ui0s YEQTts)

+ (liois + Uiis Yeartis) + Ttis

Where:

Enrollment,;; is African American enrollment at time ¢ at institution 7 in state s. Each of the
variables are also analyzed at time 7 at institution 7 in state s

Yo 1s the grand mean for Enrollment

y1 — Y3 1s the variability associated with institution 7 in state s in Enrollment as a function of
the respective time level predictor when controlling for the other time level variables

Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
U105 18 the random effect associated with state s in Enrollment as a function of Year when
controlling for the other institution level variables

Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all

predictors are zero
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U1;s 18 the random effect associated with institution i in state s in Enrollment as a function of
Year when controlling for the other institution level variables

Tyis 18 the residual error term (level 1)

The resulting table of fixed effects is given in Table A29 of the Appendix. The results show
that with both geographic region and African American % of population in the mixed model,
only category 3 of Geographic region continued to have a significant relationship with
Enrollment, while African American % of population still had a significant relationship with
Enrollment. Thus, the researcher decided to keep African American % of population in the
final analyses of all models and remove Geographic region.

The new linear regression analysis with the variables Selectivity, % Adults with
bachelor degree, Per capita income, and Geographic region removed from the regression
equation revealed that none of the remaining variables had VIF values greater than five. The
resulting VIF table is shown in Table A30 of the Appendix.

Missing Data

Another potential problem that could affect the validity of the analyses is missing
data values in the dataset. To check for missing data SAS 9.4 software was used to perform a
means analysis to determine the number of observations for each variable. Table 11 shows
the resulting number of ‘N’ observations for each variable. The analysis showed the variable
SES was missing 0.28% of its values, Financial aid per FTE was missing 0.22% of its
values, and Net tuition was missing 0.37% of its values. The following variables were
missing 0.16% of their values: African American high school graduation rate, African

American % of population, Average tuition at public 4-yr schools, Average tuition at public



Table 11. Number of N Observations for Each Variable.

Variable N Variable N
% African American enrollment 7612 % Hispanic enrollment 7612
% SES 7591  Year 7612
Enrollment size 7612  Financial aid per FTE 7595
% Revenue from grants & 7612 % Expenditures for administration 7612
contracts % Revenue from endowment 7612
% Expenditures for instruction 7612  income
% Expenditures for other core 7612 Net tuition 7584
expenses % Revenue from state 7612
Racial/ethnic diversity score 7612  appropriations
% Revenue from tuition 7612 African American high school 7600
African American % of population 7600  graduation rate
Average tuition at public 4-yr 7600  Average tuition at public 2-yr 7600
schools schools
Educational appropriations per 7600  Median household income 7600
FTE Unemployment rate 7600
Hispanic % of population 7600  Hispanic high school graduation 7600
HBCU/non-HBCU 7612 rate
4-year/2-year 7612 % Aid allocated to merit-based 7600
Amt of merit-based aid 7600  programs
Amt of need-based aid 7600 % Aid allocated to merit-based 7600
Amt of merit-based aid (5-yr 7600  programs (5-yr average)
average) Amt of need-based aid (5-yr 7600

average)

2-yr schools, Educational appropriations per FTE, Median household income,

Unemployment rate, Hispanic high school graduation rate, Hispanic % of population,
HBCU/non-HBCU, 4-year/2-year, % Aid allocated to merit-based programs, % Aid
allocated to merit-based programs (5-yr average), Amt of merit-based aid, Amt of merit-
based aid (5-yr average), Amt of need-based aid, and Amt of need-based aid (5-yr average).
The analysis showed the variable SES was missing 0.28% of its values, Financial aid per
FTE was missing 0.22% of its values, and Net tuition was missing 0.37% of its values. The

following variables were missing 0.16% of their values: African American high school
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graduation rate, African American % of population, Average tuition at public 4-yr schools,
Average tuition at public 2-yr schools, Educational appropriations per FTE, Median
household income, Unemployment rate, Hispanic high school graduation rate, Hispanic % of
population, HBCU/mon-HBCU, 4-year/2-year, % Aid allocated to merit-based programs, %
Aid allocated to merit-based programs (5-yr average), Amt of merit-based aid, Amt of merit-
based aid (5-yr average), Amt of need-based aid, and Amt of need-based aid (5-yr average).

Since the percentage of missing values falls well below the threshold of 5 percent
recommended by Meyers et al. (2013) for missing value intervention, missing values for this
study were handled by the SAS 9.4 software default method of listwise deletion. Listwise
deletion excludes all cases that have missing data on any variable for the analysis being
performed (Meyers et al., 2013). Even if none of the cases missing data overlap, the most
cases that would be missing for any single analysis would be 3.59 percent, which is still
below the threshold of 5 percent.
Model Specification

To account for variables at three levels, the state level, the institutional level, and the
time level, the analysis involved multi-level modeling. The advantages of using multi-level
modeling are threefold. First, standard linear regression would violate the criterion of
independent observations since the data in the study is across time nested within institutions
which are nested within states. Second, when not accounted for, clustering of data within
groups leads to correlated error and biased estimates of parameter standard errors. Multi-
level modeling accounts for the clustering of data. Third, variance parameters that provide
insight into model fit can be biased if standard linear regression is employed for nested data.

Hence, multi-level modeling is advantageous when data at one level is nested within groups
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at another level. When examining dependent variables, multi-level models focus on
differences between groups (states and institutions) in relation to differences within groups
(among higher education institutions within states and different time points within
institutions). Thus, for this study, multi-level modeling revealed the proportion of variance
in the dependent variables explained within institutions across different years within
institutions at level 1 and between institutions at level 2, and within states across different
institutions at level 2 and between states at level 3. Also, multi-level modeling showed the
amount of variance in the dependent variables at level 1 due to the influence of institutions at
level 2 and the state at level 3. Regarding the influence of the level 1, level 2, and level 3
predictors have on the dependent variables, there will be a minimum type I error level of
alpha = .05 (Meyers et al., 2013).

The analyses began with the null or “unconditional” models, which contain no
independent variables, to determine the amount of variability for each dependent variable at
each level, or variance components, before conducting further analyses. Significant variance
components for time, the institutions, and the states mean there are significant differences in
the mean value of the dependent variables across time, between institutions, and between
states respectively. The variance components at each level were expected to decrease as
covariates were added at each level. The null models were also used to compute the percent
of variance in repeated measures of the dependent variables at each level and to compute the
intra-class correlations (ICCs) to help interpret the variance components. The ICCs are the
percentage of variance that are attributable to level 2 factors (institutions) and level 3 factors

(states) respectively.
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Once the variance components for each level were determined using the null models,
the analyses progressed to a Random-Intercepts Model which included only the level 1
variable Year as a fixed effect. The Random-Intercepts Model was examined to determine
how much of the level 1 variance or the variance across time is explained by the fixed linear
effect of Year. This model was also used to explore the typical value of the dependent
variable over the time period, 2006 to 2014. After the Random-Intercepts Model, analyses
turned to a Random-Coefficients Model which included only the level 1 variable Year as
both a fixed effect and a random effect. The Random-Coefficients Model was examined to
determine the amount of variance over time of the dependent variable within institutions that
could be accounted for by allowing time trends to vary across states and institutions within
states. This model was also used to explore the correlation of the dependent variable
between institutions within states over time.

Next, the analyses progressed in stages, building upon the Random-Coefficients
Model by adding predictors, until the Full Model or Intercept-and-Slopes-as-Outcomes
Model, which was the final model, was analyzed. The independent variables were added in
stages to determine how much of the variance at each level is explained by each set of added
independent variables. Level 1 predictors were added to the Random-Coefficients Model in
the following order: institutional revenue and expenditures covariates, institutional
covariates, state tuition characteristics, state covariates, and state financial aid characteristics.
Then, level 2 institution characteristics were added to the model, interaction effects were
added, and predictors over time were added to complete the Full Model. The interaction
effects measured the interactions between the state financial aid characteristics and 4-year

versus 2-year institutions, and HBCU versus non-HBCU institutions. The predictors that
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were analyzed over time included state financial aid characteristics, institutional
characteristics, and the interactions between financial aid characteristics and institutional
characteristics. Two separate Full Models were analyzed, one model for the state financial
aid characteristics and a separate model for the 5-year averages of the state financial aid
characteristics.

The first set of models addressed research question one by examining the relationship
between state merit-based aid versus need-based aid allocation and African American
enrollment at various types of higher education institutions over time. The second set of
models addressed research question two by examining the relationship between state merit-
based aid and need-based aid allocation and Hispanic enrollment at various types of higher
education institutions over time. The third set of models addressed research question three
by examining the relationship between state merit-based aid and need-based aid allocation
and SES status at various types of higher education institutions over time.

The following equations were used to specify the Null Model, the Random-Intercepts
Model, the Random-Coefficients Model, and the Full Model for the analyses of the research
questions.

Null Model

The following mixed model equation specifies the Null Model:

Enrollment,s = Yo + Hoos + Ugis T Ttis

Where:

Enrollment,;; denotes African American enrollment for research question one, Hispanic
enrollment for research question two, and low SES enrollment for research question three at

time ¢ at institution i in state s
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Yo 1s the grand mean for Enrollment
Uoos 1 the random effect associated with state s (level 3 effect) when all predictors are zero
Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all
predictors are zero
Tyis 18 the residual error term (level 1)

Random-Intercepts Model (Year only)

The following mixed model equation specifies the Random-Intercepts Model:
Enrollmentys = yo+ vi(Year)ys + Uoos + Uois + Teis
Where:
Enrollment,;; denotes African American enrollment for research question one, Hispanic
enrollment for research question two, and low SES enrollment for research question three at
time ¢ at institution 7 in state s. Year is also analyzed at time 7 at institution i in state s
Yo is the grand mean for Enrollment
1 1s the variability associated with institution 7 in state s in Enrollment as a function of Year
Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all
predictors are zero
Tyis 18 the residual error term (level 1)

Random-Coefficients Model (Year only)

The following mixed model equation specifies the Random-Intercepts Model:
Enrollment,s = yo + vi(Year)us + (Hoos + Hios Yearys) + (ois + Hais Yearys) +
Ttis

Where:
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Enrollment,;; denotes African American enrollment for research question one, Hispanic
enrollment for research question two, and low SES enrollment for research question three at
time ¢ at institution 7 in state 5. Year is also analyzed at time 7 at institution i in state s
Yo 1s the grand mean for Enrollment
1 1s the variability associated with institution 7 in state s in Enrollment as a function of Year
Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
U1os 1S the random effect associated with state s in Enrollment as a function of Year when
controlling for the other level 2 variables
Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all
predictors are zero
U1is 1s the random effect associated with institution 7 in state s in Enrollment as a function of
Year when controlling for the other level 2 variables
Tyis 1S the residual error term (level 1)

Full Model

The following mixed model equation specifies the Full Model:
Enrollment,s = yo + vi(Year)ys + v, (Institutional revenue) ;s
+ y3(Instituitional expenditures);s + yi(Institutinal control);;s +
vs(State tuition characteristics);is + ve(State control)s +
vs(State financial aid characteristics)is +
Y100(Level 2 institution characteristics);s + Y191 (Intertaction ef fects);s +

Y10z2(Predictors over time) ;s + +(Uoos + Hios Yearss) + (Hois + Hais Yearss) + Tiis

Where:
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Enrollment,;; denotes African American enrollment for research question one, Hispanic
enrollment for research question two, and low SES enrollment for research question three at
time ¢ at institution i in state s. Each of the level 1 variables are also analyzed at time ¢ at
institution 7 in state s

Level 2 institution characteristics, Interaction effects, and Predictors over time are analyzed
at institution 7 in state s

Institutional revenue represents the following variables: % Revenue from tuition, % Revenue
from grants and contracts, % Revenue from endowment income, and % Revenue from state
appropriations

Institutional expenditures represent the following variables: % Expenditures for instruction,
% Expenditures for other core expenses, and % Expenditures for administration
Institutional covariates represents the following variables: Racial/ethnic diversity score,
Financial aid per FTE, Enrollment size, and Net tuition

State tuition characteristics represent the following variables: Average tuition at public 4-yr
institutions and Average tuition at public 2-yr institutions

State covariates represents the following variables for research question one: Educational
appropriations per FTE, Median household income, Unemployment rate, African American
% of population, and African American high school graduation rate

State covariates represents the following variables for research question two: Educational
appropriations per FTE, Median household income, Unemployment rate, Hispanic % of
population, and Hispanic high school graduation rate

State covariates represents the following variables for research question three: Educational

appropriations per FTE, Median household income, Unemployment rate, African American
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% of population, African American high school graduation rate, Hispanic % of population,
and Hispanic high school graduation rate

State financial aid characteristics represent the following variables: Amt of merit-based aid,
Amt of need-based aid, and % Aid allocated to merit-based programs

Level 2 institution characteristics represent the following variables: HBCU/non-HBCU and
4-year/2-year

Interaction effects represent the following interactions: Amt of merit-based aid * HBCU/non-
HBCU, Amt of need-based aid * HBCU/non-HBCU, % Aid allocated to merit-based
programs * HBCU/non-HBCU, Amt of merit-based aid * 4-year/2-year, Amt of need-based
aid * 4-year/2-year, and % Aid allocated to merit-based programs * 4-year/2-year
Predictors over time represent the following interactions: Enrollment size * Year, Institution
characteristics * Year, State financial aid characteristics * Year, and Interaction effects *
Year

Yo 1s the grand mean for Enrollment

y1 — Y~ 1s the variability associated with institution 7 in state s in Enrollment as a function of
the respective level 1 variable when controlling for the other level 1 variables

Y100 — Y102 1S the variability associated in state s in African American enrollment as a
function of the respective level 2 variable when controlling for the other level 2 variables
Uoos 18 the random effect associated with state s (level 3 effect) when all predictors are zero
U1os 1S the random effect associated with state s in Enrollment as a function of Year when
controlling for the other level 2 variables

Uois 18 the random effect associated with institution 7 in state s (level 2 effect) when all

predictors are zero
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U1;s 18 the random effect associated with institution i in state s in Enrollment as a function of
Year when controlling for the other level 2 variables
Tyis 18 the residual error term (level 1)

For the second Full Model which analyzed the 5-year averages of the state financial
aid characteristics, the equation was the same as above with the following changes. State
financial aid characteristics represent the following variables: Amt of merit-based aid (5-yr
average), Amt of need-based aid (5-yr average), and % Aid allocated to merit-based
programs (5-yr average). Interaction effects represent the following interactions: Amt of
merit-based aid (5-yr average) * HBCU/non-HBCU, Amt of need-based aid (5-yr average) *
HBCU/non-HBCU, % Aid allocated to merit-based programs (5-yr average) * HBCU/non-
HBCU, Amt of merit-based aid (5-yr average) * 4-year/2-year, Amt of need-based aid (5-yr
average) * 4-year/2-year, and % Aid allocated to merit-based programs (5-yr average) * 4-
year/2-year.

Limitations

The analyses had a few limitations. First, log transformations were used for the
dependent variables African American enrollment and Hispanic enrollment instead of the
original data because the distributions for both variables were non-normal. Log
transformations can be problematic when interpreting the relevance of the analysis of
transformed data because certain inferences cannot be made concerning the original data
(Feng et al., 2014). A popular approach to avoid log transformation of non-normal data in
regression testing is to use a statistical method that forgoes the normal distribution
assumption, but there is no widely used estimation method for continuous non-normal

distributions in multi-level modeling. If the analyses must use log transformations of
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variables, Meyers et al. (2013) suggest providing the reader with an example of an
interpretation of the results in the variable’s original statistical context to avoid misleading or
confusing statements pertaining to transformed data.

Second, the study was limited to only institution characteristics from the IPEDS
database. Institution characteristics alone do not provide a robust measure for socioeconomic
status (SES). The measure used for low SES for this study was the percent of students which
received Pell grants because this data was readily available in the IPEDS database. A better
and more robust measure for low SES would have been the actual household income of the
students.

Chapter Summary

This chapter described the methodology for the study. In particular, this chapter
described the sources that comprised the dataset, provided an explanation of the variables and
their operationalization, described data cleaning and management methods, and detailed the
specification for the models that explain the relationship between state financial aid policies
and enrollment in institutions of higher education. Also, this chapter provided a rationale for
choosing multi-level modeling for the statistical analyses, and listed limitations. The next

chapter will present the results of the analyses.
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CHAPTER 4: RESULTS

This chapter presents the results of this study which are organized by each research
question. The chapter begins with an overview of the purpose and multi-level analyses used
to answer the research questions. Detailed descriptions of the statistical models and
presentation of the results are given in statistical and practical terms.

Purpose

The purpose of this study was to examine the relationship between state financial aid
policies and college enrollment in different types of colleges, 2-year and 4-year, and PWI and
HBCU. This study extends the literature on the relationship between state financial aid
policies and higher education within states over a period of time. The results from this study
can be used to help guide states’ financial aid policies at the various types of colleges and
universities within a state.

Overview of Data Analyses

In order to answer the research questions, analyses began with a Null Model for each
dependent variable, African American enrollment, Hispanic enrollment, and low SES, to
determine what percent of the variance in the dependent variable over the time period was
due to within-institution differences, what percent was due to institutional factors, and what
percent was due to state factors. The Null Model was also used to compute the intra-class
correlations (ICCs) and the percent of variance in repeated measures of the dependent
variables. The ICCs show the amount of variance attributable to level 2 (institution) factors

and level 3 (state) factors.
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Next, analyses progressed to the Random-Intercepts Model which included only the
variable Year at level 1 as a fixed effect. This Random-Intercepts Model was used to explain
how much of the variance in the dependent variable at level 1 is due to the fixed linear effect
of Year, and to explore the typical value of the dependent variable over the time period.
After analysis of the Random-Intercepts Model, the level 1 variable Year was added as both a
fixed and random effect to create a Random-Coefficients Model. The Random-Coefficients
Model with only Year as a variable was used to explore the amount of variance within
institutions accounted for by allowing time trends to vary across states and across institutions
within states, and to explore the correlation of the dependent variables between institutions
within states over time.

Finally, analyses progressed in stages, building upon the Random-Coefficients Model
until the final model, the Full Model or Intercepts-and-Slopes-as-Outcomes Model, was
analyzed. Each stage consisted of sets of covariates being added to the model. Table 12
describes the covariates added to the Random-Coefficients Model at each stage. Stages 5, 6,
7, and 8 were repeated for a separate model for the 5-year averages of the state financial aid
characteristics. At each stage it was determined how much of the variance in the dependent
variables is explained by the added independent variables.

Research Question 1
What is the relationship between a state’s allocation of merit-based aid and need-based aid
and African American enrollment at different types of higher education institutions?

For research question 1, first the researcher ran a Null Model to determine what
percent of the variance in African American enrollment over the 8-year period, 2006 to 2014,

was due to within-institution differences, what percent was due to institutional factors, and
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Table 12. Description of Model Progression toward Full Model.

Random-Coefficient Description of Independent Variables Added to Model
Model Stages

Stage 1 Institutional Revenue & Expenditures (Level 1)

Stage 2 Institutional Covariates (Level 1)

Stage 3 State Tuition Characteristics (Level 1)

Stage 4 State Covariates (Level 1)

Stage 5 State Financial Aid Characteristics (Level 1)

Stage 6 Institution Characteristics (Level 2)

Stage 7 Interaction Effects (Level 1 & Level 2)

Stage 8 (Full Model) Predictors Over Time (Level 1 & Level 2)

what percent was due to state factors. Table 13 shows the variance parameters estimates for

the Null Model for African American enrollment.

Table 13. Null Model Variance Parameter Estimates for African American Enrollment.

Subject Estimate Std. Error
Institution 079%#* .003
State d10%%* .024
Time .044H%* .001

K p <001, ¥* p<.01,*p<.05

The variance parameter estimates indicate that both the institution and state effects
are significant. The state effect is slightly larger than the institution effect. The residual
within-institutions variance component is .044 and reflects unexplained variance within
institutions over time. These variance parameter estimates also serve as baseline values that
will decrease as covariates are added at each level during different stages of model analyses.

State variance should decrease as state-level predictors are added, institution variance should
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decrease as institution-level predictors are added, and within-institutions variance will
decrease as time-varying predictors are added. In addition, the variance parameter estimates
indicate that the majority, 48%, of the variance in repeated measures of African American
enrollment over the time period was between states, 33% was within states between
institutions, and only 19% was within institutions over time. Finally, the variance parameter
estimates for the Null Model were used to compute ICCs to help interpret the variance
components. The ICC between measurements of the same institution is .811. This ICC
value indicates high stability in African American enrollment over the time period for the
same institution. The ICC over time for institutions that share the same state is .582. This
ICC value indicates moderately high correlation in the African American enrollment over
time among institutions within the same state.

Next, analyses progressed to the Random-Intercepts Model which included only the
variable Year as a fixed effect. Table 14 shows the variance parameters for the Random-
Intercepts Model. The variance parameter estimates show that the residual (time) variance
component for the Random-Intercepts Model did not change from the Null Model. This lack
of change indicates that changes in percent of African American enrollment over time does
not explain variability in percent of African American enrollment within an institution.

The fixed effects for the Random-Intercepts Model are given in Table 15.

Both fixed effects are statistically significant. The estimate for the fixed effect of the
intercept is .830, which is the average value for the log base 10 of the percent of African
American enrollment across all institutions in all states for the year 2006. This converts to a
raw value of 5.76% of enrollment being African American at a typical institution in the year

2006. The estimate for the fixed effect of the slope of Year over time is .005. This indicates
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Table 14. Random-Intercepts Model Variance Parameter Estimates for African American

Enrollment.

Subject Estimate Std. Error
Institution 79%H* .003
State J10%#* .024
Time 044 #* .001

w5 p < 001, ** p< .01, * p<.05

Table 15. Random-Intercepts Model Fixed Effects for African American Enrollment.

Effect Estimate Std. Error
Intercept 830H** .048
Year L005%** .001

w5 p < 001, ** p< .01, * p<.05

that an increase of one year increases the log base 10 of the percent of African American
enrollment by .005. Across the 8-year period of the data, this implies an increase of
approximately 0.66 in the percent of African American enrollment between 2006 and 2014
for all institutions.

Next, analyses moved to the Random-Coefficients Model which included only the
variable Year as both a fixed and random effect. Table 16 shows the variance parameters for
the Random-Coefficients Model. The variance parameter estimates show that the residual
(time) variance has dropped from .044 in the Random-Intercepts Model to .029 in the
Random-Coefficients Model. This drop indicates that 33.6% of the variance in the percent of

enrollment that is African American can be accounted for by allowing time trends to vary
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Table 16. Random-Coefficients Model Variance Parameter Estimates for African American

Enrollment.
Subject Estimate Std. Error

Institution (Mean) 120%%* .005
Institution (Relationship between Means & Slopes) -.007%** .001
Institution (Slope) 00 .000
State (Mean) Jd66%** .036
State (Relationship between Means & Slopes) -.008#** .002
State (Slope) .000%*** .000
Time L0209 #* .001

w5 p < 001, ** p< .01, * p<.05

across states and across institutions within states. The variance components for the intercept
or mean at the institution and state levels being statistically significant indicates that in 2006
institutions varied in the percent of African American enrollment both within states and
between states. Likewise, the variance components for the slope at the institution and state
levels being statistically significant implies that changes in the percent of African American
enrollment from 2006 to 2014 varied across institutions both within states and between
states. Also, the variance components for the slope at the institution and state levels being
negative means that institutions and states with a higher percent of African American
enrollment in 2006 have lower increases in African American enrollment over time.
Computing the ICCs for the Random-Coefficients Model revealed further information
about the variance in the percent of African American enrollment. The ICC for the intercept
or mean is .58 which indicates a moderately high degree of correlation of the percent of
African American enrollment between institutions within states in the year 2006. The ICC

for the slope is .25 and indicates the degree of correlation of the percent of African American
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enrollment between institutions within states over the time period, 2006 to 2014. The low
correlation for the slopes suggests that state level factors explain little of the variance in the
percent of African American enrollment over time.

The fixed effects for the Random-Coefficients Model are given in Table 17. As with
the Random-Intercepts Model, both fixed effects are statistically significant. The estimate
for the fixed effect of the intercept is .806, which is the average value for the log base 10 of
the percent of African American enrollment across all institutions in all states for the year
2006. This converts to a raw value of 5.40% of enrollment being African American at a
typical institution in the year 2006. The estimate for the fixed effect of the slope of Year
over time is .011. This indicates that an increase of one year increases the log base 10 of the
percent of African American enrollment across all institutions in all states by .011. Across
the 8-year period of the data, this implies an increase of approximately 1.41 in the percent of
African American enrollment between 2006 and 2014 across all institutions. Figure 3 shows
a plot of the expected increase of the percent of African American enrollment across all

institutions over the 8-year period, where year 0 represents 2006 and year 8 represents 2014.

Table 17. Random-Coefficients Model Fixed Effects for African American Enrollment.

Effect Estimate Std. Error
Intercept .806H** .060
Year O11%*** .003

w5 p < 001, ** p< .01, * p<.05
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Figure 3. Percent of African American enrollment across All Institutions.

The fixed effect for Year in the Random-Coefficients Model is much larger than the
fixed effect for Year in the Random-Intercepts Model, which denotes a greater increase in the
Random-Coefficients Model in the percent of African American enrollment at a typical
institution over time. Fit statistics verify that the Random-Coefficients Model does a much
better job of capturing the actual patterns in the data than the Random-Intercepts Model.
Models for this study are guided by prior research and theory about the relationship between
state financial aid and college enrollment. How well each model matches the actual data is a
measure of the ‘fit” of the model (Meyers et al., 2013). Fit statistics report the measures of
“fit” for each model, with smaller values suggesting better fit. Two typical measures of ‘fit’
used for comparing two models are the Akaike Information Criterion (AIC) and the Bayesian

Information Criterion (BIC). Table 18 shows the fit statistics for the Random-Intercepts
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Model and the Random-Coefficients Model. The fit statistics for the Random-Coefficients
Model are much smaller than the fit statistics for the Random-Intercepts Model, which
implies the Random-Coefficients Model fit the actual data much better than the Random-

Intercepts Model.

Table 18. Fit Statistics for Random-Intercepts Model and Random-Coefficients Model for

African American enrollment.

Statistics Random-Intercepts Random-Coefficients

Model Model
AIC 1483.3 437.3
BIC 1489.0 450.5

Next, analyses progressed in stages to the Full Model or Intercept-and-Slope-as-
Outcome Model. The covariates added at each stage of the progression are described in
Table 11. Tables 19 and 20 give the variance parameter estimates for the different models,
beginning with stage 1 and progressing to stage 8 or the Full Model. Table 21 gives the
variance parameter estimates for stages 5 through 8 (Full Model), when using the 5-year
averages for state financial aid characteristics for stages 5, 6, 7, and 8.

For stages 1, 2, and 3, there was not much difference in the variance parameter
estimates from the Random-Coefficients Model. This indicates that adding institutional
revenue and expenditures, institutional covariates, state tuition characteristics, and state
covariates to the Random-Coefficients Model did little to explain the variance in the percent
of African American enrollment at the institution level, the state level, or within-institution

level. For stage 4, there was a considerable decrease in the variance parameter estimates for



Table 19. Stage I Thru Stage 4 Variance Parameter Estimates for African American Enrollment.

Subject Stage 1 Stage 2 Stage 3 Stage 4
Institution (Mean) J20%H* A 19%H* 20%H* J120%**
Institution (Relationship between Means & Slopes) -.007%** -.007%** -.007%** -.007%**
Institution (Slope) 00 *** 00 *** 00 001 %**
State (Mean) J67HH* 165 H* 72k 059%**
State (Relationship between Means & Slopes) -.008*#* -.008*** -.008#** -.004***
State (Slope) .000%** .000%** .000%** 000%**
Time 0209 #* 028 H* 028 H* 028%**

% p < 001

Table 20. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for African American Enrollment.

Subject Stage 5 Stage 6 Stage 7 Stage 8
(Full Model)

Institution (Mean) 120 104%%* 1047 102%%*
Institution (Relationship between Means & Slopes) -.007%#%* -.007%*** -.007H%* -.006%**
Institution (Slope) 00 00 ##* 00 *H* 00 *#*
State (Mean) .047%* 044 .043%* 026**
State (Relationship between Means & Slopes) -.004#%* -.003%** -.003%* -.002%*
State (Slope) .000%** 000%#* .000%** 000%#*
Time 028 H* 028 #* 028 H* 028 #*

*Ex p <.001, ** p <.01
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Table 21. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for African American Enrollment when using 5-year

Averages for State Financial Aid Characteristics.

Subject Stage 5 Stage 6 Stage 7 Stage 8
(Full Model)

Institution (Mean) 120%#* 104 % 104 102 H*
Institution (Relationship between Means & Slopes) -.007%** -.007%** -.007%** -.006%**
Institution (Slope) 00 *** 00 *** 00 *** 00 ***
State (Mean) .038%* .034%* 033%* 031%*
State (Relationship between Means & Slopes) -.004%#* -.003** -.003%* -.003**
State (Slope) .000%** .000%** .000%** 000%**
Time 028 H* 028 H* 028 H* 028 H*

Ak p <.001, ** p<.01
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the mean at the state level versus the Random-Coefficients Model, from .166 to .059, and for
the relationship between means and slopes at the state level versus the Random-Coefficients
Model, from -.008 to -.004. This suggests that adding the state control variables to the model
explained 64% of the variance in the percent of African American enrollment between states
in the year 2006.

For stage 5, there was a further decrease in the variance parameter estimates for the
mean at the state level versus the stage 4 model, from .059 to .047. This implies that adding
the state financial aid characteristics to the model explained 7.2% of the variance in the
percent of African American enrollment between states in the year 2006. For stage 6, there
was a decrease in the variance parameter estimates for the mean at the institution level versus
the Random-Coefficients Model, from .120 to .104. This indicates that adding the institution
characteristics to the model explained 13.3% of the variation between institutions within
states of the percent of African American enrollment in the year 2006. For stage 7, there was
no change in variance parameter estimates from stage 6. This suggests that adding the
interaction effects to the model did little to explain the variance in the percent of African
American enrollment at the institution level, the state level, or over time. For stage 8, the
Full Model, there was a reduction in the variance parameter estimate for the mean at the state
level versus stage 5, from .047 to .026. This implies that adding the predictors over time to
the model explained 12.7% of the variance between states of the percent of African
American enrollment in the year 2006.

Proceeding to the variance parameter estimates for the 5-year averages of state
financial aid characteristics given in Table 21, in stage 5 when the 5-year averages of state

financial aid characteristics were added to the model, there was a decrease in the variance
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parameter estimates for the mean at the state level versus the stage 4 model, from 0.059 to
0.038. This implies that adding the 5-year averages of state financial aid characteristics to
the model explained 12.7% of the variance between states in the percent of African American
enrollment in the year 2006, which is almost twice as much as the correlation explained when
adding the state financial aid characteristics in stage 5 of Table 20. As with the interaction
effects of the state financial aid characteristics in stage 7 of Table 20, the interaction effects
of the 5-year averages of state financial aid characteristics did little to explain the variance in
the percent of African American enrollment at any level, as exhibited by the lack of change
in variance parameter estimates from stage 6 to stage 7 in Table 21. Unlike adding the
predictors over time with the state financial aid characteristics in stage 8 or the Full Model of
Table 20, adding the predictors over time with the 5-year averages of state financial aid
characteristics did little to explain any variance in the percent of African American
enrollment at any level, shown by the lack of change in variance parameter estimates from
stage 7 to stage 8§ in Table 21.

Finally, the analysis examined the fixed effects of the two Full Models, one model
using state financial aid characteristics and the other model using the 5-year averages of state
financial aid characteristics, shown in Table 22. The discussion of the fixed effects for the
Full Models will begin with the effects of the variables which were not involved in any
interactions. Table 22 shows that the following variables, which were not involved in any
interactions, were not statistically significant or were statistically significant with an effect of
essentially zero on the variance in the percent of African American enrollment:

e % Revenue from tuition

e % Revenue from endowment income



Table 22. Fixed Effects (B Coefficients) for African American Enrollment (Full Models).
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Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Year -.040%** -.061***
Institutional Revenue
% Revenue from tuition .000 .000
% Revenue from grants & contracts .001%%* .001%%*
% Revenue from endowment income .000 .001
% Revenue from state appropriations -.000 .000
Institutional Expenditures
% Expenditures for instruction 003 %% 003 #**
% Expenditures for other core expenses 002%** L002%**
% Expenditures for administration .002* .002*
Institutional Covariates
Racial/ethnic diversity score - 280%** =28 1**
Financial aid per FTE -.000 -.000
Enrollment size
Small -.099%** -.099%
Medium -.048%* -.051%*
Large (Reference)
Net tuition -.000 -.000
State Tuition Characteristics
Average tuition at public 2-yr schools .000 -.000
Average tuition at public 4-yr schools -.000%* -.000




Table 22 (continued).
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Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
State Covariates
Education appropriations per FTE -.000 -.000
Median household income 037%* 033%*
(Amount in 10,000 dollar)
Unemployment rate .002 -.002
African American % of population 026%** 027 %%
African American high school graduation rate -.000 -.000
State Financial Aid Characteristics
Amt of merit-based aid .000
Amt of need-based aid .000*
% Aid allocated to merit-based -.001
Amt of merit-based aid (5-yr average) .000*
Amt of need-based aid (5-yr average) 0071 %%
% Aid allocated to merit-based (5-yr average) -.002
Institution Characteristics
HBCU/non-HBCU
non-HBCU -.868%* -1.0009%**
HBCU (Reference)
4-year/2-year
2-year .031 .035
4-year (Reference)
Interaction Effects
Amt of merit-based aid * HBCU/non-HBCU -.000




Table 22 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Amt of need-based aid * HBCU/non-HBCU -.000*
% Aid allocated to merit-based * HBCU/non-HBCU .000
(HBCU is Reference Category)
Amt of merit-based aid * 4-year/2-year .000
Amt of need-based aid * 4-year/2-year .000
% Aid allocated to merit-based * 4-year/2-year -.000
(4-year is Reference Category)
Amt of merit-based aid (5-yr average) * HBCU/non-HBCU -.000
Amt of need-based aid (5-yr average) * HBCU/non-HBCU =00 ***
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU .001
(HBCU is Reference Category)
Amt of merit-based aid (5-yr average) * 4-year/2-year .000*
Amt of need-based aid (5-yr average) * 4-year/2-year .000
% Aid allocated to merit-based (5-yr average) * 4-year/2-year -.000

(4-year is Reference Category)

Predictors Over Time
Enrollment size * Year

Small .004 .004
Medium .001 .001
Large (Reference)

Amt of merit-based aid * Year -.000
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Table 22 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)

Amt of need-based aid * Year -.000*

% Aid allocated to merit-based * Year -.000

Amt of merit-based aid (5-yr average) * Year -.000

Amt of need-based aid (5-yr average) * Year -.000%***

% Aid allocated to merit-based (5-yr average) * Year -.000

HBCU/non-HBCU * Year

non-HBCU 054 %% 069%***
HBCU (Reference)

4-year/2-year * Year
2-year -.003 -.003
4-year (Reference)

Amt of merit-based aid * HBCU/non-HBCU * Year -.000

Amt of need-based aid * HBCU/non-HBCU * Year .000*

% Aid allocated to merit-based * HBCU/non-HBCU * Year .000

(HBCU is Reference Category)

Amt of merit-based aid * 4-year/2-year * Year -.000

Amt of need-based aid * 4-year/2-year * Year -.000

% Aid allocated to merit-based * 4-year/2-year * Year -.000

(4-year is Reference Category)

Amt of merit-based aid (5-yr average) * HBCU/non-HBCU
* Year -.000




Table 22 (continued).

Variable State Financial Aid
Characteristics

State Financial Aid
Characteristics
(5-yr Averages)

Amt of need-based aid (5-yr average) * HBCU/non-HBCU
* Year
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU * Year
(HBCU is Reference Category)

Amt of merit-based aid (5-yr average) * 4-year/2-year * Year
Amt of need-based aid (5-yr average) * 4-year/2-year * Year
% Aid allocated to merit-based (5-yr average) * 4-year/2-year

* Year
(4-year is Reference Category)

000%**

.000

-.000

-.000

-.000

R p <.001, ** p<.01, *p<.05

99
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® % Revenue from state appropriations

e Financial aid per FTE, Net tuition

o Average tuition at public 2-yr schools

e Average tuition at public 4-yr schools

e Education appropriations per FTE

o  Unemployment rate

o African American high school graduation rate.

Of the institutional revenue variables which were not involved in any interactions,
only % Revenue from grants & contracts was statistically significant with a regression
coefficient of » =.001 for both the model with state financial aid characteristics and the
model with the 5-year averages of state financial aid characteristics. This means that a 1%
increase in % Revenue from grants & contracts will result in a .001 increase in the log base
10 of the percent of African American enrollment when all other variables are constant using
either state financial aid characteristics or their 5-year averages in the model. For example, if
the percent of African American enrollment at a typical institution is 25%, a 10% increase in
the percent of revenue generated from grants and contracts would increase the percent of
African American enrollment to approximately 25.6%.

Each of the institutional expenditure variables, none of which were involved in any
interactions, were statistically significant. % Expenditures for instruction had regression
coefficients of b = .003 for both the model with state financial aid characteristics and the
model with the 5-year averages of state financial aid characteristics. This means that an
increase of 1% in % Expenditures for instruction will result in a .003 increase in the log base

10 of the percent of African American enrollment when state financial aid characteristics or
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their 5-year averages are included in the model and all other variables are constant. %
Expenditures for other core expenses had a regression coefficient of » = .002 for both the
model with state financial aid characteristics and the model with 5-year averages of state
financial aid characteristics. This indicates that an increase of 1% in % Expenditures for
other core expenses will result in a .002 increase in the log base 10 of the percent of African
American enrollment when either state financial aid characteristics or the 5-year averages of
state financial aid characteristics are included in the model and all other variables are
constant. % Expenditures for administration had a regression coefficient of » = .002 for both
the model with state financial aid characteristics and the model with 5-year averages of state
financial aid characteristics. This suggests that an increase of 1% in % Expenditures for
administration will result in a .002 increase in the log base 10 of the percent of African
American enrollment when either state financial aid characteristics or the 5-year averages of
state financial aid characteristics are included in the model and all other variables are
constant.

Only one of the institutional covariates which were not included in any interactions
was statistically significant. Racial/ethnic diversity score had a regression coefficient of b =
-.280 for the model with state financial aid characteristics and a regression coefficient of » =
-.281 for the model with 5-year averages of state financial aid characteristics. This means
that as the racial/ethnic composition of an institution becomes more diverse, it decreases the
log base 10 of the percent of African American enrollment for both the model with state
financial aid characteristics and the model with 5-year averages of state financial aid

characteristics when all other variables are constant.
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Two of the five state covariates, none of which were involved in any interactions,
were statistically significant, Median household income and African American % of
population. Median household income had a regression coefficient of b = .037 for the model
with state financial aid characteristics and a regression coefficient of » =.033 for the model
with 5-year averages of state financial aid characteristics. This means that an increase of
$10,000 U.S. dollars in Median household income will result in a .037 increase in the log
base 10 of the percent of African American enrollment when state financial aid
characteristics are included in the model and a .033 increase when the 5-year averages of
state financial aid characteristics are included in the model and all other variables are
constant. African American % of population had a regression coefficient of b = .026 for the
model with state financial aid characteristics and b =.021 for the model with 5-year averages
of state financial aid characteristics. This indicates that an increase of 1% in the African
American % of population will result in a .026 increase in the log base 10 of the percent of
African American enrollment when state financial aid characteristics are included in the
model and a .021 increase in the log base 10 of the percent of African American enrollment
when the 5-year averages of state financial aid characteristics are included in the model and
all other variables are constant.

The discussion of the fixed effects of the Full Models for the variables which were
involved in interactions, both the interaction effects and the predictors over time, will be
slightly more complex because the interpretations of the main effects and lower level
interactions need to be qualified by the higher level interactions. The following interactions
and main effects of variables involved in interactions were either not statistically significant

or statistically significant with an effect of essentially zero:
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Amt of merit-based aid, Amt of need-based aid

% Aid allocated to merit-based

Amt of merit-based aid (5-yr average)

% Aid allocated to merit-based (5-yr average)

4-year/2-year, Amt of merit-based aid * HBCU/non-HBCU
Amt of need-based aid * HBCU/non-HBCU

% Aid allocated to merit-based * HBCU/non-HBCU

Amt of merit-based aid * 4-year/2-year, Amt of need-based aid * 4-year/2-year
% Aid allocated to merit-based * 4-year/2-year

Amt of merit-based aid (5-yr average) * HBCU/non-HBCU

% Aid allocated to merit-based (5-yr average) * HBCU/non-HBCU
Amt of merit-based aid (5-yr average) * 4-year/2-year

Amt of need-based aid (5-yr average) * 4-year/2-year

% Aid allocated to merit-based (5-yr average) * 4-year/2-year
Enrollment size * Year

Amt of merit-based aid * Year

Amt of need-based aid * Year

% Aid allocated to merit-based * Year

Amt of merit-based aid (5-yr average) * Year

Amt of need-based aid (5-yr average) * Year

% Aid allocated to merit-based (5-yr average) * Year
4-year/2-year * Year

Amt of merit-based aid * HBCU/non-HBCU * Year
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o Amt of need-based aid * HBCU/non-HBCU * Year

e % Aid allocated to merit-based * HBCU/non-HBCU * Year

o Amt of merit-based aid * 4-year/2-year * Year

o Amt of need-based aid * 4-year/2-year * Year

o % Aid allocated to merit-based * 4-year/2-year * Year

o Amt of merit-based aid (5-yr average) * HBCU/non-HBCU * Year

o Amt of need-based aid (5-yr average) * HBCU/non-HBCU * Year

o % Aid allocated to merit-based (5-yr average) * HBCU/non-HBCU * Year
o Amt of merit-based aid (5-yr average) * 4-year/2-year * Year

o Amt of need-based aid (5-yr average) * 4-year/2-year * Year

o % Aid allocated to merit-based (5-yr average) * 4-year/2-year * Year.

The interaction between HBCU/non-HBCU and Year, and the main effects of both
HBCU/non-HBCU and Year were statistically significant. For the model using the state
financial aid characteristics, HBCU/non-HBCU has a regression coefficient of b = -.868,
Year has a regression coefficient of 5 = -.04, and their interaction has a regression coefficient
of b =.054. For the model using the 5-yr averages of the state financial aid characteristics,
HBCU/non-HBCU has a regression coefficient of b =-1.009, Year has a regression
coefficient of b =-.061, and their interaction has a regression coefficient of b =.069. This
indicates that the log of the percent of African American enrollment over the time period for
a typical HBCU is expected to decrease by .04 per year for the model using the state financial
aid characteristics and decrease by .061 per year for the model using the 5-yr averages of the
state financial aid characteristics when all other variables are held constant. The log of the

percent of African American enrollment for a typical non-HBCU in 2006 is expected to
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begin .868 lower than the log of the percent of African American enrollment for a typical
HBCU in the model using the state financial aid characteristics and 1.009 lower than the log
of the percent of African American enrollment for a typical HBCU in the model using the 5-
yr averages of the state financial aid characteristics. However over the time period the log of
the percent of African American enrollment for a typical non-HBCU is expected to increase
by .014 per year for the model using the state financial aid characteristics and increase by
.008 per year for the model using the 5-yr averages of the state financial aid characteristics.
Table 23 shows the simple slope estimates for the interaction, which indicates the
slope of Year is significant for both HBCUs and non-HBCUs in both models. For both
models the slope estimates suggest that increasing the years predicts a greater percentage of
African American enrollment at non-HBCUSs, but predicts a lower percentage of African

American enrollment at HBCUSs.

Table 23. Slope Estimates of HBCU/non-HBCU & Year Interaction for African American

Enrollment.
Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for non-HBCU Q1 5%** .009%*
Year for HBCU -.039%** -.060%**

K p <001, ¥* p<.01,*p<.05

Figures 4 and 5 give a visual of the interaction between HBCU/non-HBCU and Year for the
model using the state financial aid characteristics and for the model using their 5-year

averages respectively. In the graphs, there is a great degree of uncertainty about the
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Figure 4: Graph of HBCU/non-HBCU & Year Interaction for African American enrollment

(State Financial Aid Characteristics).

estimates for the curve for HBCU due to the small number of HBCU institutions in the
sample, approximately three percent, and the other continuous variables in the models being
held constant at their mean value. The mean values of the other continuous variables in the
model may be valid for a typical non-HBCU in the sample, but may not be valid for a typical
HBCU in the sample. In order to model the actual trajectory for HBCUs, separate means of
the other continuous variables would need to be computed for HBCUs apart from non-

HBCUs , then for the regression analysis each separate group would need to be analyzed
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Figure 5: Graph of HBCU/non-HBCU & Year Interaction for African American enrollment

(5-yr averages).

while holding the other continuous variables at the respective means for each group.
Computing actual trajectories for HBCUs would require considerably more effort which goes
beyond the scope of these analyses.

In sum, what the interaction between HBCU/non-HBCU and Year shows is that the
change in percent of African American enrollment over time depends on whether the
institution is an HBCU or not. For the typical non-HBCU, the percent of African American
enrollment slightly increases over time. For the typical HBCU, the percent of African

American enrollment decreases over time; however, since the sample of HBCUSs is small
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relative to non-HBCUs, there is considerable uncertainty about the estimate of how much the
percent of African American enrollment decreases over time.

In addition, the interaction between HBCU/non-HBCU and Amt of need-based aid (5-
yr average), and the main effects of both HBCU/non-HBCU and Amt of need-based aid (5-yr
average) were statistically significant. For the model using the 5-yr averages of the state
financial aid characteristics, HBCU/non-HBCU has a regression coefficient of » = -1.009,
Amt of need-based aid (5-yr average) has a regression coefficient of » =.001, and their
interaction has a regression coefficient of » =-.001. This indicates that the log of the percent
of African American enrollment in 2006 for a typical non-HBCU in the state is 1.009 less
than the log of the percent of African American enrollment for a typical HBCU when the
average amount of need-based aid per FTE over the previous five years in the state is $440,
which is the mean value. For every $1 increase in the mean value ($440) of the average
amount of need-based aid per FTE over the previous 5 years in the state, the 1.009 gap
between the log of the percent of African American enrollment at the typical HBCU and the
typical non-HBCU increases by approximately .001.

Table 24 shows the simple slope estimates for the interaction, which indicates the
slope of Amt of need-based aid (5-yr average) is statistically significant for both HBCUs and
non-HBCUs. Figure 6 gives a visual of the interaction between HBCU/non-HBCU and Amt
of need-based aid (5-yr average) for the year 2006 using the 5-year averages of the state
financial aid characteristics. Again, there is a large degree of uncertainty about the estimates
for the curve for HBCUs due to the small number of HBCU institutions in the sample.

In sum, what the interaction between HBCU/non-HBCU and Amt of need-based aid

shows is that the change in percent of African American enrollment in 2006 depends on
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Table 24. Slope Estimates of HBCU/non-HBCU & Amt of need-based aid (5-yr average)

Interaction for African American Enrollment.

Slope Estimate
Amt of need-based aid (5-yr average) for non-HBCU .000*
Amt of need-based aid (5-yr average) for HBCU 007 %%**

R p <.001, ** p<.01, *p<.05
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Figure 6: Graph of HBCU/non-HBCU & Amt of need-based aid Interaction for African

American enrollment (5-yr averages).

whether the institution is an HBCU or not. For the typical non-HBCU, the percent of African

American enrollment remains fairly the same regardless of the average amount of need-based
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aid per FTE per year a state allocated for the previous 5 years. For the typical HBCU, the
percent of African American enrollment increases as the average amount of need-based aid
per FTE per year a state allocated for the previous 5 years increases; however, since the
sample of HBCUs is small relative to non-HBCU s, there is considerable uncertainty about
the estimate of how much the percent of African American enrollment increases.

Research Question 2

What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Hispanic enrollment at different types of higher education institutions?

For research question 2, the researcher ran a Null Model to determine what percent of
the variance in Hispanic enrollment over the 8-year period, 2006 to 2014, was due to within-
institution differences, what percent was due to institutional factors, and what percent was
due to state factors. Table 25 shows the variance parameters estimates for the Null Model for

Hispanic enrollment.

Table 25. Null Model Variance Parameter Estimates for Hispanic Enrollment.

Subject Estimate Std. Error
Institution 040%** .002
State .08 3A* 017
Time 04 8% H* .001

w5 p < 001, ** p< .01, * p<.05

The variance parameter estimates indicate that both the institutional and state effects
are statistically significant. The state effect is larger than the institutional effect. The

residual within institutions variance component is .048 and reflects unexplained variance
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within institutions over time. These variance parameter estimates also serve as baseline
values that will decrease as predictors are added at each level during different stages of
model analyses. In addition, the variance parameter estimates indicate that the majority of
the variance in repeated measures of Hispanic enrollment over the time period was between
states, 48%, 24% was within states between institutions, and 28% was within institutions
over time. Finally, the variance parameter estimates for the Null Model were used to
compute ICCs to help interpret the variance components. The ICC between measurements of
the same institution is .721. This ICC value indicates fairly high stability in Hispanic
enrollment over the time period for the same institution. The ICC over time for institutions
that are within the same state is .674. This ICC values indicates fairly high correlation in the
Hispanic enrollment over time among institutions within the same state.

Next, analyses progressed to the Random-Intercepts Model which included only the
variable Year as a fixed effect. Table 26 shows the variance parameters for the Random-
Intercepts Model. The variance parameter estimates show that the residual (time) variance
component for the Random-Intercepts Model dropped to .041 from .048 in the Null Model.
This decrease of 14.8% indicates that changes in Hispanic enrollment over time explain

14.8% of the variability in the percent of Hispanic enrollment within an institution.

Table 26. Random-Intercepts Model Variance Parameter Estimates for Hispanic Enrollment.

Subject Estimate Std. Error
Institution 042% %% .002
State 084 %% 018
Time 041 *H* .001

w5 p < 001, ** p< .01, * p<.05
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The fixed effects for the Random-Intercepts Model are given in Table 27. Both fixed
effects are statistically significant. The estimate for the fixed effect of the intercept is .644,
which is the average value for the log base 10 of the percent of Hispanic enrollment across
all institutions in all states for the year 2006. This converts to a raw value of 3.41% of
enrollment being Hispanic across all institutions in the year 2006. The estimate for the fixed
effect of the slope of Year over time is .027. This indicates that an increase of one year
increases the log base 10 of the percent of Hispanic enrollment across all institutions in all
states by .027. Across the 8-year period of the data, this implies an overall increase of
approximately 2.77 in the percent of Hispanic enrollment between 2006 and 2014 across all

institutions.

Table 27. Random-Intercepts Model Fixed Effects for Hispanic Enrollment.

Effect Estimate Std. Error
Intercept 644 H* .042
Year L027*** .001

w5 p < 001, ** p< .01, * p<.05

Next, analyses moved to the Random-Coefficients Model which included only the
variable Year as both a fixed and random effect. When Year was added as a random effect at
the state level, the model failed to converge. Hence, for the Hispanic enrollment model the
random effect of Year at the state level was omitted so the model would converge. This
means that the analyses will not compute the slope for the random effect of Year at the state
level nor the covariance between the intercept and slope at the state level. Table 28 shows

the variance parameters for the Random-Coefficients Model.
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Table 28. Random-Coefficients Model Variance Parameter Estimates for Hispanic

Enrollment.

Subject Estimate Std. Error
Institution (Mean) 070%** .003
Institution (Relationship between Means & Slopes) -.006%** .000
Institution (Slope) 00 .000
State (Mean) 081 #** 017
Time 028 H* .001

w5 p < 001, ** p< .01, * p<.05

The variance parameter estimates show that the residual (time) variance has dropped
from .041 in the Random-Intercepts Model to .028 in the Random-Coefficients Model. This
drop indicates that 27.1% of the variance in the percent of enrollment that is Hispanic within
institutions can be accounted for by allowing time trends to vary across states and across
institutions within states. The variance components for the intercept or mean at the
institution and state levels being statistically significant indicates that in 2006 institutions
varied in the percent of Hispanic enrollment both within states and between states. Also, the
variance components for the slope at the institution level being statistically significant
implies that changes in the percent of Hispanic enrollment from 2006 to 2014 varied across
institutions within states. Computing the ICCs for the Random-Coefficients Model revealed
further information about the variance in the percent of Hispanic enrollment. The ICC for
the intercept or mean is .54 which indicates a moderately high degree of correlation in the
percent of Hispanic enrollment between institutions within states in the year 2006.

The fixed effects for the Random-Coefficients Model are given in Table 29. As with

the Random-Intercepts Model, both fixed effects are statistically significant. The estimate
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Table 29. Random-Coefficients Model Fixed Effects for Hispanic Enrollment.

Effect Estimate Std. Error
Intercept 6467 H* .042
Year 027*** .001

R p <.001, ** p<.01, *p<.05

for the fixed effect of the intercept is .646, which is the average value for the log base 10 of
the percent of Hispanic enrollment across all institutions in all states for the year 2006. This
converts to an expected overall raw value of 3.42% of enrollment being Hispanic across all
institutions in the year 2006. The estimate for the fixed effect of the slope of Year over time
is .027. This indicates that an increase of one year increases the log base 10 of the percent of
African American enrollment across all institutions in all states by .027. Across the 8-year
period of the data, this implies an overall increase of approximately 2.79 in the percent of
Hispanic enrollment between 2006 and 2014 across all institutions. Figure 7 shows a graph
of the increase of the percent of Hispanic enrollment at a typical institution over the 8-year
period, where year 0 represents 2006 and year 8 represents 2014.

Next, analyses progressed in stages to the Full Model or Intercept-and-Slope-as-
Outcome Model. The predictors added at each stage of the progression were described in
Table 11. Tables 30 and 31 give the variance parameter estimates for the different models,
beginning with stage 1 and progressing to stage 8 or the Full Model. Table 32 gives the
variance parameter estimates for stages 5 through 8 (Full Model), when using the 5-year

averages for state financial aid characteristics for stages 5, 6, 7, and 8.
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Figure 7. Percent of Hispanic enrollment across All Institutions.

There was not much difference in the variance parameter estimates between stage 1
and the Random-Coefficients Model, and this indicates that adding institutional revenue and
expenditures did little to explain the variance in the percent of Hispanic enrollment at the
institution level, the state level, or over time. For stage 2, there was a decrease in the
variance parameter estimates for the mean at the institutional level versus the Random-
Coefficients Model, from .070 to .065, and for the mean at the state level versus the Random-
Coefficients Model, from .081 to .077. This suggests that adding the institutional covariates
to the model explained 6.8 % of the variance between institutions within states in the percent
of Hispanic enrollment at a typical institution in the year 2006. Adding institutional
covariates also explained 4.9% of the variance between states in the percent of Hispanic

enrollment in the year 2006.
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Table 30. Stage I Thru Stage 4 Variance Parameter Estimates for Hispanic Enrollment.

Subject Stage 1 Stage 2 Stage 3 Stage 4
Institution (Mean) 069%** 065 H* 064 ** 065 **
Institution (Relationship between Means & Slopes) -.006%** -.006%** -.005%#* -.006%**
Institution (Slope) 00 *** 00 *** 00 00 ***
State (Mean) L8 *H* Q77%%* 18 013%*
Time 028 H* 028 H* 028 H* 028 H*

% p < 001

Table 31. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for Hispanic Enrollment.

Subject Stage 5 Stage 6 Stage 7 Stage 8

(Full Model)
Institution (Mean) L065%H* 063%H* 063 %** 060%**
Institution (Relationship between Means & Slopes) -.005%** -.005%** -.005%** -.005%**
Institution (Slope) 00 00 ##* 00 *H* 00 *#*
State (Mean) O17%* 016** 016%* 012%%*
Tome 028 H* 028%#* 028 H* 028 #*

Ex p <.001, ** p<.01
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Table 32. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for Hispanic Enrollment when using 5-year Averages

for State Financial Aid Characteristics.

Subject Stage 5 Stage 6 Stage 7 Stage 8

(Full Model)
Institution (Mean) L065%** 063 H* 062%H* 060***
Institution (Relationship between Means & Slopes) -.005%#* -.005%** -.005%#* -.005%**
Institution (Slope) 00 *** 00 *** 00 *** 00 ***
State (Mean) 023 L022%H* 021 016%**
Time 27 H* 027H* 27 H* 027H*

*EE p <.001, ** p<.01
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For stage 3, there was not much difference in the variance parameter estimates from
stage 2. This means that adding state tuition characteristics did little to explain the variance
in the percent of Hispanic enrollment at the institution level, the state level, or over time. For
stage 4, there was a reduction in the variance parameter estimates for the mean at the state
level versus stage 2, from .077 to .013. This indicates that adding the state covariates to the
model explained 79% of the variance between states in the percent of Hispanic enrollment at
a typical institution in the year 2006. For stage 5, there was not much difference in the
variance parameter estimates from stage 4. This implies that adding state financial aid
characteristics to the model did little to explain the variance in the percent of Hispanic
enrollment at the institution level, the state level, or within-institutions.

For stage 6, there was a small reduction in the variance parameter estimates for the
mean at the institution level versus stage 2, from .065 to .063. This means that adding
institutional characteristics to the model explained 2.9% of the variance between institutions
within states in the percent of Hispanic enrollment at a typical institution in the year 2006.
For stage 7, there was not much difference in the variance parameter estimates from stage 6.
This implies that adding the interaction effects to the model did little to explain the variance
in the percent of Hispanic enrollment at the institution level, the state level, or over time. For
stage 8, there was a small decrease in the variance parameter estimates for the mean at the
institution level versus stage 6, from .063 to .060. This indicates that adding covariates over
time to the model explained 2.9% of the correlation between institutions within states in the
percent of Hispanic enrollment at a typical institution in the year 2006.

Proceeding to the variance parameter estimates for the 5-year averages of state

financial aid characteristics given in Table 32, in stage 5 when the 5-year averages of state
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financial aid characteristics were added to the model, there was not much difference in the
variance parameter estimates from stage 4. As with adding the state financial aid
characteristics in stage 5 of the Full Model in Table 29, adding the 5-year averages of state
financial aid characteristics to the model in Table 32 did little to explain the variance in the
percent of Hispanic enrollment at the institution level, the state level, or within-institutions.
In stage 6 of Table 32 when the 5-year averages of institutional characteristics were added to
the model, there was a small decrease from stage 4 in the variance parameter estimates for
the mean at the institution level, from .065 to .063. This suggests that adding the 5-year
averages of the institutional characteristics explained 2.9% of the variance between
institutions within states in the percent of Hispanic enrollment at a typical institution in the
year 2006, which is similar to the correlation explained when adding the institutional
characteristics in stage 6 of Table 31. As with the interaction effects of the state financial aid
characteristics in stage 7 of Table 31, the interaction effects of the 5-years averages of state
financial aid characteristics did little to explain the variance in the percent of Hispanic
enrollment at any level, exhibited by the negligible change in variance parameter estimates
from stage 6 to stage 7 in Table 32. In addition, as with the predictors over time for the state
financial aid characteristics, there was small decrease in the variance parameter estimates for
the mean at the institutional level when adding the predictors over time for the 5-yr averages
of the state financial aid characteristics, from .063 in stage 6 to .060 in stage 8 of Table 32.
This means that adding predictors over time to the model explained 2.9% of the correlation
between institutions within states in the percent of Hispanic enrollment at a typical institution

in the year 2006.
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Finally, the analysis examined the fixed effects of the two Full Models, one model
using state financial aid characteristics and the other model using the 5-year averages of state
financial aid characteristics, shown in Table 33. The discussion of the fixed effects begins
with the effects of the variables which were not involved in any interactions. Table 33 shows
that the following variables, which were not involved in any interactions, were not
statistically significant or were statistically significant with a coefficient of zero on the
variance in the percent of Hispanic enrollment:

® % Revenue from grants & contracts

e % Revenue from endowment income
e % Revenue from state appropriations
e % Expenditures for instruction

o % Expenditures for administration

e Financial aid per FTE

e Net tuition

o Average tuition at public 2-yr schools
e Average tuition at public 4-yr schools
e FEducational appropriations per FTE
e Median household income

e Hispanic high school graduation rate.

Among the institutional revenue variables, only % Revenue from tuition was
statistically significant in both models with a regression coefficient of » =-.002 in the model
with state financial aid characteristics and a regression coefficient of » =-.001 in the model

with the 5-year averages of the state financial aid characteristics. This means that a one unit
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Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Year .0227%%* 030%**
Institutional Revenue
% Revenue from tuition -.002%* -.001%*
% Revenue from grants & contracts -.001 -.001
% Revenue from endowment income -.002 -.002
% Revenue from state appropriations .000 -.000
Institutional Expenditures
% Expenditures for instruction .001 .001
% Expenditures for other core expenses 002%** L002%**
% Expenditures for administration -.001 -.001
Institutional Covariates
Racial/ethnic diversity score - 173%%* - 178%**
Financial aid per FTE .000 .000
Enrollment size
Small -210%** =211k
Medium - 105%** - 102%**
Large (Reference)
Net tuition .000 .000
State Tuition Characteristics
Average tuition at public 2-yr schools 000%#* .000#**
Average tuition at public 4-yr schools .000 .000
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Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
State Covariates
Education appropriations per FTE -.000 -.000
Median household income -.006 -.003
(Amount in 10,000 dollar)
Unemployment rate -.003* -.000
Hispanic % of population 027%%* 027% %
Hispanic high school graduation rate .001 .001
State Financial Aid Characteristics
Amt of merit-based aid -.000
Amt of need-based aid -.000
% Aid allocated to merit-based .001
Amt of merit-based aid (5-yr average) -.000
Amt of need-based aid (5-yr average) -.000
% Aid allocated to merit-based (5-yr average) .002
Institution Characteristics
HBCU/non-HBCU
non-HBCU 285%** 338wk
HBCU (Reference)
4-year/2-year
2-year 048%* .035

4-year (Reference)

Interaction Effects

Amt of merit-based aid * HBCU/non-HBCU .000
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Table 33 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Amt of need-based aid * HBCU/non-HBCU .000
% Aid allocated to merit-based * HBCU/non-HBCU -.000
(HBCU is Reference Category)
Amt of merit-based aid * 4-year/2-year -.000
Amt of need-based aid * 4-year/2-year -.000
% Aid allocated to merit-based * 4-year/2-year -.001*
(4-year is Reference Category)
Amt of merit-based aid (5-yr average) * HBCU/non-HBCU .000
Amt of need-based aid (5-yr average) * HBCU/non-HBCU .000
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU -.000
(HBCU is Reference Category)
Amt of merit-based aid (5-yr average) * 4-year/2-year -.000
Amt of need-based aid (5-yr average) * 4-year/2-year -.000%*
% Aid allocated to merit-based (5-yr average) * 4-year/2-year -.001

(4-year is Reference Category)

Predictors Over Time
Enrollment size * Year

Small 020%** 020%**
Medium .009%* .008**
Large (Reference)

Amt of merit-based aid * Year .000
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Table 33 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Amt of need-based aid * Year -.000
% Aid allocated to merit-based * Year -.000
Amt of merit-based aid (5-yr average) * Year .000
Amt of need-based aid (5-yr average) * Year -.000
% Aid allocated to merit-based (5-yr average) * Year -.000

HBCU/non-HBCU * Year

Non-HBCU -.022%* -.0209%
HBCU (Reference)

4-year/2-year * Year
2-year -.006* -.004
4-year (Reference)

Amt of merit-based aid * HBCU/non-HBCU * Year .000

Amt of need-based aid * HBCU/non-HBCU * Year -.000

% Aid allocated to merit-based * HBCU/non-HBCU * Year .000

(HBCU is Reference Category)

Amt of merit-based aid * 4-year/2-year * Year -.000

Amt of need-based aid * 4-year/2-year * Year -.000

% Aid allocated to merit-based * 4-year/2-year * Year .000*

(4-year is Reference Category)

Amt of merit-based aid (5-yr average) * HBCU/non-HBCU
* Year .000
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Table 33 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Amt of need-based aid (5-yr average) * HBCU/non-HBCU -.000
* Year

% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU * Year .000
(HBCU is Reference Category)

Amt of merit-based aid (5-yr average) * 4-year/2-year * Year -.000
Amt of need-based aid (5-yr average) * 4-year/2-year * Year -.000
% Aid allocated to merit-based (5-yr average) * 4-year/2-year

* Year .000*

(4-year is Reference Category)

R p <.001, ** p<.01, *p<.05
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increase in % Revenue from tuition will result in a .002 decrease in the log base 10 of the
percent of Hispanic enrollment for the model using state financial aid characteristics and a
.001 decrease in the log base 10 of the percent of Hispanic enrollment for the model using the
5-year averages of state financial aid characteristics with all other variables held constant. Of
the institutional expenditure variables, only % Expenditures for other core expenses was
statistically significant with a regression coefficient of b = .002 for both models. This means
that an increase of 1% in % Expenditures for other core expenses will result in a .002
increase in the log base 10 of the percent of Hispanic enrollment both for the model using
state financial aid characteristics and the model using the 5-year averages of state financial
aid characteristics with all other variables held constant.

For institutional covariates, Racial/ethnic diversity score was statistically significant
with a regression coefficient of b =-.173 for the model with state financial aid characteristics
and a regression coefficient of b =-.178 for the model with 5-year averages of state financial
aid characteristics. This indicates that as the racial/ethnic composition of an institution
becomes more diverse, it decreases the log base 10 of the percent of Hispanic enrollment for
both the model with state financial aid characteristics and the model with 5-year averages of
state financial aid characteristics with all other variables held constant.

Among the state covariates, Unemployment rate was statistically significant for the
model with state financial aid characteristics only and Hispanic % of population was
statistically significant for both models. Unemployment rate had a regression coefficient of b
= -.003, which means that a 1% change in the unemployment rate will result in a .003
decrease in the log base 10 of the percent of Hispanic enrollment for the model using state

financial aid characteristics with all other variables held constant. Hispanic % of population
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had a regression coefficient of » =.027 for both the model with state financial aid
characteristics and the model with 5-year averages of state financial aid characteristics. This
means that an increase of 1% in Hispanic % of population will result in a .027 increase in the
log base 10 of the percent of Hispanic enrollment for the model using state financial aid
characteristics and the model using the 5-year averages of state financial aid characteristics
with all other variables held constant.

The discussion of the fixed effects of the Full Models for the variables which were
involved in interactions, both the interaction effects and the predictors over time, will be
more complex because the interpretations of the main effects and lower level interactions
need to be qualified by the higher level interactions. The following interactions and main
effects of variables involved in interactions were either not statistically significant or
statistically significant with a relationship of essentially zero:

o Amt of merit-based aid

o Amt of need-based aid

o % Aid allocated to merit-based

e Amt of merit-based aid (5-yr average)

o Amt of need-based aid (5-yr average)

o % Aid allocated to merit-based (5-yr average)

o Amt of merit-based aid * HBCU/non-HBCU

o Amt of need-based aid * HBCU/non-HBCU

o % Aid allocated to merit-based * HBCU/non-HBCU
o Amt of merit-based aid * 4-year/2-year

e Amt of need-based aid * 4-year/2-year
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Amt of merit-based aid (5-yr average) * HBCU/non-HBCU

Amt of need-based aid (5-yr average) * HBCU/non-HBCU

% Aid allocated to merit-based (5-yr average) * HBCU/non-HBCU
Amt of merit-based aid (5-yr average) * 4-year/2-year

Amt of need-based aid (5-yr average) * 4-year/2-year

% Aid allocated to merit-based (5-yr average) * 4-year/2-year
Amt of merit-based aid * Year, Amt of need-based aid * Year

% Aid allocated to merit-based * Year

Amt of merit-based aid (5-yr average) * Year

Amt of need-based aid (5-yr average) * Year

% Aid allocated to merit-based (5-yr average) * Year

Amt of merit-based aid * HBCU/non-HBCU * Year

Amt of need-based aid * HBCU/non-HBCU * Year

% Aid allocated to merit-based * HBCU/non-HBCU * Year

Amt of merit-based aid * 4-year/2-year * Year

Amt of need-based aid * 4-year/2-year * Year

% Aid allocated to merit-based * 4-year/2-year * Year

Amt of merit-based aid (5-yr average) * HBCU/non-HBCU * Year
Amt of need-based aid (5-yr average) * HBCU/non-HBCU * Year
% Aid allocated to merit-based (5-yr average) * HBCU/non-HBCU * Year
Amt of merit-based aid (5-yr average) * 4-year/2-year * Year

Amt of need-based aid (5-yr average) * 4-year/2-year * Year

% Aid allocated to merit-based (5-yr average) * 4-year/2-year * Year.
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The interaction between Enrollment size and Year, and the main effects of both
Enrollment size and Year were statistically significant. For the model using the state
financial aid characteristics, Enrollment size category small has a regression coefficient of b
= -.210, Enrollment size category medium has a regression coefficient of b =-.105, Year has
a regression coefficient of b = .022, and the interaction has regression coefficients of b =.020
for category small and b = .009 for category medium. This indicates that the log base 10 of
the percent of Hispanic enrollment over the time period for a typical large university, more
than 15,000 students, is expected to increase by .022 per year for the model using the state
financial aid characteristics. The log base 10 of the percent of Hispanic enrollment over the
time period for a typical medium university, between 4,000 and 15,000 students, is expected
to begin in 2006 .105 less than the log base 10 of the percent of Hispanic enrollment at a
large university and then increase by .031 per year for the model using the state financial aid
characteristics. The log base 10 of the percent of Hispanic enrollment over the time period
for a typical small university, less than 4,000 students, is expected to begin in 2006 .210 less
than the log base 10 of the percent of Hispanic enrollment at a large university and then
increase by .042 per year for the model using the state financial aid characteristics.

For the model using the 5-year averages of the state financial aid characteristics,
Enrollment size category small has a regression coefficient of b =-.211, Enrollment size
category medium has a regression coefficient of b = -.102, Year has a regression coefficient
of b =.030, and the interaction has regression coefficients of b = .020 for category small and
b =.008 for category medium. This indicates that the log base 10 of the percent of Hispanic
enrollment over the time period for a typical large university, more than 15,000 students, is

expected to increase by .030 per year for the model using the 5-year averages of the state
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financial aid characteristics. The log base 10 of the percent of Hispanic enrollment over the
time period for a typical medium university, between 4,000 and 15,000 students, is expected
to begin in 2006 .102 less than the log base 10 of the percent of Hispanic enrollment at a
large university and then increase by .038 per year for the model using the 5-year averages of
the state financial aid characteristics. The log base 10 of the percent of Hispanic enrollment
over the time period for a typical small university, less than 4,000 students, is expected in
2006 to begin in .211 less than the log base 10 of the percent of Hispanic enrollment at a
large university and then increase by .050 per year for the model using the state financial aid
characteristics.

Table 34 shows the simple slope estimates for the interactions, which indicates the
slope of Year is statistically significant for small (less than 4,000 students) and medium
(between 4,000 and 15,000 students) universities for the model using state financial aid
characteristics, but not statistically significant for large (greater than 15,000 students)
universities. Table 34 also shows the slope of Year is statistically significant for all size
universities in the model using the 5-year averages of state financial aid characteristics.
Additionally, the slope estimates reveal that over time the Hispanic enrollment at medium
universities increases at a greater rate than the Hispanic enrollment at large universities, and
the Hispanic enrollment at small universities increases at a greater rate than the Hispanic
enrollment at medium universities. Figures 8 and 9 give a visual of the interaction between
Enrollment size and Year for the model using the state financial aid characteristics and for the

model using their 5-year averages respectively.
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Table 34. Slope Estimates of Enrollment size & Year Interaction for Hispanic Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for Enrollment Size Small 028%** 034% %%
Year for Enrollment Size Medium O17%%* 022 %#%
Year for Enrollment Size Large .008 .014*

K p <001, ¥* p<.01,*p<.05

5 | Linefor (greater than 15,000} is non-significant o

% Hispanic Enrllment

20086 2008 2010 2012 2014
Year
group less than 4,000 ——— 4000t 15000 — - — qgreater than 15,000

Figure 8: Graph of Enrollment size & Year Interaction for Hispanic enrollment (State

Financial Aid Characteristics).
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Figure 9: Graph of Enrollment size & Year Interaction for Hispanic enrollment (5-yr

averages).

In sum, what the interaction between Enrollment size and Year show is that change in
percent of Hispanic enrollment over time increases at a greater rate for the typical small
institution (less than 4,000 students) than it does for the typical medium institution (between
4,000 and 15,000 students) and the typical large institution (greater than 15,000 students).

In addition, the interaction between HBCU/non-HBCU and Year, and the main effects
of both HBCU/non-HBCU and Year were statistically significant. For the model using the

state financial aid characteristics, HBCU/non-HBCU has a regression coefficient of b = .285,
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Year has a regression coefficient of b = .022, and the interaction has regression coefficients
of b =-.022. This indicates that the log base 10 of the percent of Hispanic enrollment in
2006 for a typical non-HBCU in the state is .285 greater than the log base 10 of the percent
of Hispanic enrollment for a typical HBCU in the state and remains fairly constant over time,
while the log base 10 of the percent of Hispanic enrollment for a typical HBCU in the state
increases by .022 for each additional year. For the model using the 5-year averages of state
financial aid characteristics, HBCU/non-HBCU has a regression coefficient of .338, Year has
a regression coefficient of .030, and the interaction has regression coefficients of -.029. This
indicates that the log base 10 of the percent of Hispanic enrollment in 2006 for a typical non-
HBCU in the state is .338 greater than the log base 10 of the percent of Hispanic enrollment
for a typical HBCU in the state and increases .001 for each additional year, which means it
remains fairly constant over time, while the log base 10 of the percent of Hispanic enrollment
for a typical HBCU in the state increases by .030 for each additional year.

Table 35 shows the simple slope estimates for the interaction, which indicates the
slope of Year is statistically significant for both HBCUs and non-HBCUs. The slope
estimates also reveal that the percent of Hispanic enrollment increases at a greater rate over
time at HBCUs versus non-HBCUs. Figures 10 and 11 give a visual of the interaction
between HBCU/non-HBCU and Year for the model using the state financial aid
characteristics and for the model using their 5-year averages respectively.

In sum, the interaction between HBCU/non-HBCU and Year shows that though the
percent of Hispanic enrollment is lower in 2006 at the typical HBCU institution than at the

typical non-HBCU institution, over time the percent of Hispanic enrollment increases at a
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Table 35. Slope Estimates of HBCU/non-HBCU & Year Interaction for Hispanic Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for non-HBCU .007* .009**
Year for HBCU L0207 %* 03 8%H*

K p <001, ¥* p<.01,*p<.05
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Figure 10: Graph of HBCU/non-HBCU & Year Interaction for Hispanic enrollment (State

Financial Aid Characteristics).

greater rate at the typical HBCU than at the typical non-HBCU. In fact, the percent of

Hispanic enrollment at the typical non-HBCU remains fairly constant over time.
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Figure 11: Graph of HBCU/non-HBCU & Year Interaction for Hispanic enrollment (5-yr

averages).

Also, the interaction between 4-year/2-year and Year, and the main effects of both 4-
year/2-year and Year were statistically significant for the model using the state financial aid
characteristics. 4-year/2-year has a regression coefficient of b = .048, Year has a regression
coefficient of b =.022, and the interaction has regression coefficients of » =-.006. This
indicates that the log base 10 of the percent of Hispanic enrollment in 2006 for a typical 2-
year school in the state is .048 greater than the log base 10 of the percent of Hispanic

enrollment for a typical 4-year school in the state, and increases by .016 each additional year,
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while the log base 10 of the percent of Hispanic enrollment for a typical 4-year school in the
state increases by .022 for each additional year.

Table 36 shows the simple slope estimates for the interaction, which indicates the
slope of Year is statistically significant for both 4-year schools and 2-year schools. The slope
estimates also reveal that the percent of Hispanic enrollment increases at a greater rate over
time at 4-year schools versus 2-year schools. Figure 12 gives a visual of the interaction

between 4-year/2-year and Year for the model using the state financial aid characteristics.

Table 36. Slope Estimates of 4-year/2-year & Year Interaction for Hispanic Enrollment.

Slope Estimate
(State Financial
Aid Characteristics)

Year for 2-year 015%*
Year for 4-year L0271 %%*

K p <001, ¥* p<.01,*p<.05

In sum, the interaction between 4-year/2-year and Year shows that though the percent
of Hispanic enrollment is lower in 2006 at the typical 4-year institution than at the typical 2-
year institution, over time the percent of Hispanic enrollment increases at a greater rate at the
typical 4-year institution than at the typical 2-year institution. In fact, the percent of Hispanic
enrollment at the typical 4-year institution is fairly similar to the percent of Hispanic

enrollment at the typical 2-year institution after 8 years.
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Figure 12: Graph of 4-year/2-year & Year Interaction for Hispanic enrollment (State

Financial Aid Characteristics).

Research Question 3
What is the relationship between a state’s allocation of merit-based aid and need-based aid
and Pell grant recipients at different types of higher education institutions?

For research question 3, first the researcher ran a Null Model to determine what
percent of the variance in low SES over the 8-year period, 2006 to 2014, was due to within-
institution differences, what percent was due to institutional factors, and what percent was
due to state factors. Table 37 shows the covariance parameters estimates for the Null Model

for low SES.
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Table 37. Null Model Variance Parameter Estimates for low SES.

Subject Estimate Std. Error
Institution 178.22%** 7.31
State 46.21%** 11.56
Time 102.51%*** 1.86

w5 p < 001, ** p< .01, * p<.05

The variance parameter estimates indicate that both the institution and state effects
are statistically significant. The state effect is much smaller than the institution effect. The
residual within institutions variance component is 102.51 and reflects unexplained within
institutions variance over time. These variance parameter estimates also serve as baseline
values that will decrease as covariates are added at each level during different stages of
model analysis. In addition, the variance parameter estimates indicate that the majority,
55%, of the variance in repeated measures of low SES over the time period was between
institutions within states, 31% was within institutions, and only 14% was between states.
Finally, the variance parameter estimates for the Null Model were used to compute ICCs to
help interpret the variance components. The ICC between measurements of the same
institution is 0.686. This ICC value indicates moderately high stability in low SES
enrollment over the time period for the same institution. The ICC over time for institutions
that share the same state is 0.794. This ICC values indicates high correlation in the low SES
enrollment over time among institutions within the same state.

Next, analyses progressed to the Random-Intercepts Model which included only the
variable Year as a fixed effect. Table 38 shows the variance parameters for the Random-

Intercepts Model. The variance parameter estimates show that the residual (time) variance
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component for the Random-Intercepts Model fell to 58.96 from 102.51 in the Null Model.
The decrease of 42.5% indicates that changes in SES enrollment over time explain 42.5% of

the variability in the percent of low SES enrollment within an institution.

Table 38. Random-Intercepts Model Variance Parameter Estimates for low SES.

Subject Estimate Std. Error
Institution 186.81%*** 7.29
State 46.35%** 11.58
Time 58.96%** 1.07

w5 p < 001, ** p< .01, * p<.05

The fixed effects for the Random-Intercepts Model are given in Table 39. Both fixed
effects are statistically significant. 37.13 is the estimate for the fixed effect of the intercept,
which is the average value for the percent of low SES enrollment across all institutions in all
states for the year 2006. This means that 37.13% of enrollment consisted of low SES
students across all institutions in the year 2006. 2.09 is the estimate for the fixed effect of the
slope of Year over time. This indicates that an increase of one year increases the percent of
low SES enrollment across all institutions in all states by 2.09. Across the 8-year period of
the data, this implies an increase of approximately 16.72 in the percent of low SES
enrollment between 2006 and 2014 across all institutions.

Next, analyses moved to the Random-Coefficients Model which included only the
variable Year as both a fixed and random effect. Table 40 shows the variance parameters for
the Random-Coefficients Model. The variance parameter estimates show that the residual

(time) variance has dropped from 58.96 in the Random-Intercepts Model to 48.83 in the
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Table 39. Random-Intercepts Model Fixed Effects for low SES.

Effect Estimate Std. Error
Intercept 37.13%** 1.08
Year 2.09%** 0.03

w5 p < 001, ** p< .01, * p<.05

Table 40. Random-Coefficients Model Variance Parameter Estimates for low SES.

Subject Estimate Std. Error
Institution (Mean) 176.48%** 7.58
Institution (Relationship between Means & Slopes) 0.20 0.54
Institution (Slope) 0.68%** 0.07
State (Mean) 62.79%** 15.14
State (Relationship between Means & Slopes) -2.84%* 1.00
State (Slope) 0.40%** 0.11
Time 48,83 ** 1.03

K p <001, ¥* p<.01,*p<.05

Random-Coefficients Model. This drop indicates that 9.9% of the variance in the percent of
low SES enrollment due to within-institution differences can explained by differences in low
SES enrollment across states and institutions. The variance components for the intercept or
mean at the institution and state levels being statistically significant indicates that in 2006
institutions varied in the percent of low SES enrollment both within states and between
states. Likewise, the variance components for the slope at the institution and state levels
being statistically significant implies that changes in the percent of low SES enrollment from
2006 to 2014 varied across institutions both within states and between states. Also, the

variance component for the slope at the institution level being positive means that institutions
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with a higher percent of low SES enrollment in 2006 have higher increases in low SES
enrollment over time, while the variance component for the slope at the state level being
negative means that states with a higher percent of low SES enrollment in 2006 have lower
increases in low SES enrollment over time.

Computing the ICCs for the Random-Coefficients Model revealed further information
about the variance in the percent of low SES enrollment. The ICC for the intercept or mean
is 0.26 and it indicates a moderately low degree of correlation of the percent of low SES
enrollment between institutions within states in the year 2006. The ICC for the slope is 0.37
and indicates the degree of correlation of the percent of low SES enrollment between
institutions within states over the time period, 2006 to 2014. The higher correlation for the
slopes versus the means suggest that more variance in low SES enrollment over time is
explained by state factors rather than institutional factors.

The fixed effects for the Random-Coefficients Model are given in Table 41. As with
the Random-Intercepts Model, both fixed effects are statistically significant. 37.37 is the
estimate for the fixed effect of the intercept, which is the average value for the percent of low
SES enrollment across all institutions in all states for the year 2006. This means that 37.37%
of enrollment consisted of low SES students across all institutions in the year 2006. 2.04 is
the estimate for the fixed effect of the slope of Year over time. This indicates that an
increase of one year increases the percent of low SES enrollment across all institutions in all
states by 2.04. Across the 8-year period of the data, this implies an overall increase of
approximately 16.32 in the percent of low SES enrollment between 2006 and 2014 across all

institutions. Figure 12 shows a plot of the increase of the percent of low SES enrollment at



Table 41. Random-Coefficients Model Fixed Effects for low SES.

Effect Estimate Std. Error
Intercept 37.37%%* 1.23
Year 2.04%** 0.10

R p <.001, ** p<.01, *p<.05
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Figure 13. Percent of low SES across All Institutions.

across all institutions over the 8-year period, where year 0 represents 2006 and year 8

represents 2014.

Next, analyses progressed in stages to the Full Model or Intercept-and-Slope-as-

Outcome Model. The covariates added at each stage of the progression were described in
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Table 11. Tables 42 and 43 give the variance parameter estimates for the different models,



Table 42. Stage I Thru Stage 4 Variance Parameter Estimates for low SES.

Subject Stage 1 Stage 2 Stage 3 Stage 4
Institution (Mean) 130.63%** 120.771%** 122.70%%* 123.59%***
Institution (Relationship between Means & Slopes) -3.03%** -3.46%** -3.74%%* -4.Q7***
Institution (Slope) 0.75%%** 0.75%** 0.80%** 0.971%#**
State (Mean) 68.54*** 68.66%** 113.57%** 39.66%**
State (Relationship between Means & Slopes) -2.79%* -3.00%* -1.35 -2.35%*
State (Slope) 0.28%%** 0.31%** 0.35%** 0.26%**
Time 41.86%** 4]1.48%** 39.36%** 32.26%**
*EE p <.001, ** p<.01
Table 43. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for low SES.

Subject Stage 5 Stage 6 Stage 7 Stage 8

(Full Model)

Institution (Mean) 123.71%%* 111.93%** 110.85%** 108.99%***
Institution (Relationship between Means & Slopes) -4 1 2%%* -3.04%%* -3.06%** -3.62%**
Institution (Slope) 0.97#** 0.971%#** 0.97#** 0.88***
State (Mean) 40.31%*** 36.19%** 36.35%** 36.20%**
State (Relationship between Means & Slopes) -2.40%* -2.36%* -2.39%* -2.65%*
State (Slope) 0.26%** 0.27%%* 0.28%#:#* (0.32%%*
Time 32.05%** 31.97%** 31.97%** 31.72%**

R p <.001, ** p<.01, *p<.05
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Table 44. Stage 5 Thru Stage 8 (Full Model) Variance Parameter Estimates for low SES when using 5-year Averages for State

Financial Aid Characteristics.

Subject Stage 5 Stage 6 Stage 7 Stage 8
(Full Model)

Institution (Mean) 123.50%** 111.76%** 110.69%** 108.67***
Institution (Relationship between Means & Slopes) -4.06%** -3.89%#** -3.88%** -3.52%#*
Institution (Slope) 0.971%** 0.90%*** 0.90%*** 0.87%**
State (Mean) 40.09%** 34.99%** 34.77%** 33.53%**
State (Relationship between Means & Slopes) -2.53%* -2 ABHHE -2.45%% -2.56%*
State (Slope) 0.28%#* 0.29%** 0.29%** 0.36%**
Time 32.25%** 32 17%** 32.23%** 31.96%**

K p <.001, ** p<.01, *p<.05
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beginning with stage 1 and progressing to stage 8 or the Full Model. Table 44 gives the
covariance parameter estimates for stages 5 through 8 (Full Model), when using the 5-year
averages for state financial aid characteristics for stages 5, 6, 7, and 8.

For stage 1, there was a decrease in the variance parameter estimates for the mean at
the institutional level versus the Random-Coefficients Model, from 176.48 to 130.63, and
the residual variance component, time, dropped from 48.83 to 41.86. This indicates that
adding the institutional revenue and expenditure variables to the model explained 26.0% of
the variance between institutions within states of the percent of low SES enrollment in the
year 2006. It also indicates that adding the institutional revenue and expenditure variables
explained 14.3% of the within-institutions residual variance. In addition, there was a
decrease in the variance parameter estimates for the slope at the state level versus the
Random-Coefficients Model, from .40 to .28, which indicates that adding the institutional
revenue and expenditure variables explained 30% of the variance over time between states in
the percent of low SES enrollment. For stage 2, there was a slight decrease in the variance
parameter estimates for the mean at the institutional level versus the stage 1 model, from
130.63 to 120.71. This implies that adding the institutional control variables to the model
explained 5.6% of the variance between institutions within states in the percent of low SES
enrollment in the year 2006.

For stage 3, there was not much difference in the variance parameter estimates from
stage 2. This means that adding state tuition characteristics did little to explain the variance
in the percent of low SES enrollment at the institution level, the state level, or within
institutions. For stage 4, there was a decrease in the variance parameter estimates for the

mean at the state level versus the Random-Coefficients Model, from 62.79 to 39.66, and a
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decrease in the residual variance component versus the stage 1 model, from 41.86 to 32.26.
This suggests that adding the state covariates to the model explained 36.8% of the variance
between states in the percent of low SES enrollment in the year 2006. It also suggests that
adding the state covariates explained 19.7% of the within-institutions residual variance.

For stage 5, there was not much difference in the variance parameter estimates from
stage 4. This indicates that adding state financial aid characteristics to the model did little to
explain the variance in the percent of low SES enrollment at the institution level, the state
level, or within institutions. For stage 6, there was a slight decrease in the variance
parameter estimates for the mean at the institutional level versus the stage 2 model, from
120.71 to 111.93, and a slight decrease in the variance parameter estimate for the mean at the
state level versus the stage 4 model, from 39.66 to 36.19. This implies that adding the
institutional characteristics to the model explained 5.0% of the variance between institutions
within states in the percent of low SES enrollment in the year 2006. It also suggests that
adding the institutional characteristics explained 5.5% of the variance between states in the
percent of low SES enrollment in the year 2006. For stages 7 and 8, there was not much
difference in the variance parameter estimates from stage 6. This means that adding the
interaction effects to the model and the predictors over time did little to explain the variance
in the percent of low SES enrollment at the institution level, the state level, or within
institutions.

Proceeding to the variance parameter estimates for the 5-year average of state
financial aid characteristics given in Table 44, in stage 5 when the 5-year averages of state
financial aid characteristics were added to the model, there was not much difference in the

variance parameter estimates from stage 4. As with adding the state financial aid
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characteristics in stage 5 of the Full Model in Table 43, adding the 5-year averages of state
financial aid characteristics to the model in Table 44 did little to explain the variance in the
percent of low SES enrollment at the institution level, the state level, or within institutions.
In stage 6 (see Table 44) when the institutional characteristics were added to the model with
the 5-year averages of state financial aid characteristics, there was a small decrease from
stage 2 in the variance parameter estimate for the mean at the institution level, from 120.71 to
111.76, and a small decrease from stage 4 in the variance parameter estimate for the mean at
the state level, from 39.66 to 34.99. This suggests that adding the institutional characteristics
explained approximately 5.1% of the variance between institutions within states in the
percent of low SES enrollment in the year 2006, which is similar to the variance explained
when adding the institutional characteristics in stage 6 (see Table 43). It also suggests that
adding the institutional characteristics explained 7.4% of the variance between states in the
percent of low SES enrollment in the year 2006, which is slightly larger than the variance
explained when adding the institutional characteristics in stage 6 (see Table 43). As with the
interaction effects and the effects of the covariates over time of the state financial aid
characteristics in stages 7 and 8 (see Table 43), the interaction effects and the effects of the
predictors over time using the 5-year averages of state financial aid characteristics did little to
explain the variance in the percent of low SES enrollment at any level, exhibited by the
negligible change in variance parameter estimates from stage 6 to stages 7 and 8 (see Table
44).

Finally, the analysis examined the fixed effects of the two Full Models, one model
using state financial aid characteristics and the other model using the 5-year averages of state

financial aid characteristics, shown in Table 45. The discussion of the fixed effects for the



Table 45. Fixed Effects (B Coefficients) for low SES Enrollment (Full Models).
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Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Year 1.913%** 2.03]#**
Institutional Revenue
% Revenue from tuition -0.160%*** -0.163%**
% Revenue from grants & contracts 0.248*** 0.246%**
% Revenue from endowment income -0.056 -0.055
% Revenue from state appropriations 0.003 0.003
Institutional Expenditures
% Expenditures for instruction 0.098*** 0.102%**
% Expenditures for other core expenses 0.127%%** 0.117%%*
% Expenditures for administration 0.092%x** 0.096%**
Institutional Covariates
Racial/ethnic diversity score 2.304 2.424
Financial aid per FTE 0.001 *** 0.001 ***
Enrollment size
Small 6.607%** 6.559%**
Medium 3.489%** 3.488***
Large (Reference)
Net tuition -0.001*** -0.001***
State Tuition Characteristics
Average tuition at public 2-yr schools 0.002* 0.001
Average tuition at public 4-yr schools 0.000 -0.000
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Table 45 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)

State Covariates

4-year (Reference)

Education appropriations per FTE -0.000 -0.000%**
Median household income -2.126%** -2.242%**
Unemployment rate 1.646%** 1.684%%**
African American % of population 0.197** 0.173*
Hispanic % of population 0.155* 0.112
African American high school graduation rate -0.065** -0.057*
Hispanic high school graduation rate 0.072%* 0.061**
State Financial Aid Characteristics
Amt of merit-based aid -0.002
Amt of need-based aid 0.013*
% Aid allocated to merit-based 0.230%**
Amt of merit-based aid (5-yr average) -0.008
Amt of need-based aid (5-yr average) 0.025%*
% Aid allocated to merit-based (5-yr average) (0.358%#*
Institution Characteristics
HBCU/non-HBCU
non-HBCU -19.415%%** -18.667***
HBCU (Reference)
4-year/2-year
2-year 3.189%** 3.390%**
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Table 45 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Interaction Effects
Amt of merit-based aid * HBCU/non-HBCU 0.000
Amt of need-based aid * HBCU/non-HBCU -0.021**
% Aid allocated to merit-based * HBCU/non-HBCU -0.207%**
(HBCU is Reference Category)
Amt of merit-based aid * 4-year/2-year 0.002
Amt of need-based aid * 4-year/2-year -0.004*
% Aid allocated to merit-based * 4-year/2-year 0.005
(4-year is Reference Category)
Amt of merit-based aid (5-yr average) * HBCU/non-HBCU 0.006
Amt of need-based aid (5-yr average) * HBCU/non-HBCU -0.030%**
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU -0.338%***
(HBCU is Reference Category)
Amt of merit-based aid (5-yr average) * 4-year/2-year 0.006* -
Amt of need-based aid (5-yr average) * 4-year/2-year 0.002
% Aid allocated to merit-based (5-yr average) * 4-year/2-year -0.017

(4-year is Reference Category)

Predictors Over Time
Enrollment size * Year
Small -0.334%** -0.335%**
Medium -0.049 -0.052
Large (Reference)
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Table 45 (continued).

Variable State Financial Aid State Financial Aid
Characteristics Characteristics
(5-yr Averages)
Amt of merit-based aid * Year 0.001
Amt of need-based aid * Year -0.002*
% Aid allocated to merit-based * Year -0.039%**
Amt of merit-based aid (5-yr average) * Year 0.001
Amt of need-based aid (5-yr average) * Year -0.004%**
% Aid allocated to merit-based (5-yr average) * Year -0.056%**
HBCU/non-HBCU * Year
non-HBCU 0.035 -0.013
HBCU (Reference)
4-year/2-year * Year
2-year 0.213* 0.171%*
4-year (Reference)
Amt of merit-based aid * HBCU/non-HBCU * Year -0.000
Amt of need-based aid * HBCU/non-HBCU * Year 0.003**
% Aid allocated to merit-based * HBCU/non-HBCU * Year 0.033**
(HBCU is Reference Category)
Amt of merit-based aid * 4-year/2-year * Year -0.000
Amt of need-based aid * 4-year/2-year * Year 0.000
% Aid allocated to merit-based * 4-year/2-year * Year 0.001

(4-year is Reference Category

Amt of merit-based aid (5-yr average) * HBCU/non-HBCU
* Year

-0.001
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Variable

State Financial Aid
Characteristics

State Financial Aid
Characteristics
(5-yr Averages)

Amt of need-based aid (5-yr average) * HBCU/non-HBCU
* Year
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU * Year
(HBCU is Reference Category)

Amt of merit-based aid (5-yr average) * 4-year/2-year * Year
Amt of need-based aid (5-yr average) * 4-year/2-year * Year
% Aid allocated to merit-based (5-yr average) * 4-year/2-year

* Year
(4-year is Reference Category)

0.005%x**

0.049%**

-0.001

0.000

0.004

R p <.001, ** p<.01, *p<.05
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Full Models will begin with the effects of the variables which were not involved in any
interactions. Table 45 shows that the following variables, which were not involved in any
interactions, were not statistically significant or had a statistical significance of essentially
zero on the variance in the percent of low SES enrollment in both models:

e % Revenue from endowment income

e % Revenue from state appropriations

® Racial/ethnic diversity score

e Average tuition at public 4-yr schools

e Educational appropriations per FTE.
In addition, Average tuition at public 2-yr schools and Hispanic % of population were not
statistically significant in the model using the 5-year averages of state financial aid
characteristics.

Among the institutional revenue variables, % Revenue from tuition was statistically
significant with a regression coefficient of b = -0.160 for the model with state financial aid
characteristics and a regression coefficient of » = -0.163 for the model with 5-year averages
of state financial aid characteristics. This indicates that a one unit increase in % Revenue
from tuition will result in approximately a 0.16 decrease in the percent of low SES
enrollment with all other variables held constant. Also, % Revenue from grants & contracts
was statistically significant with a regression coefficient of b = 0.248 for the model with state
financial aid characteristics and a regression coefficient of b = 0.246 for the model with 5-
year averages of state financial aid characteristics. This means that a one unit increase in %
Revenue from grants & contracts will result in approximately a 0.247 increase in the percent

of low SES enrollment with all other variables held constant.
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For institutional expenditures, all the variables were statistically significant. %
Expenditures for instruction had a regression coefficient of » = 0.098 for the model with state
financial aid characteristics and a regression coefficient of » = 0.102 for the model with 5-
year averages of state financial aid characteristics. This means that a one unit increase in %
Expenditures for instruction will result in approximately a 0.1 increase in the percent of low
SES enrollment with all other variables held constant. % Expenditures for other core
expenses had a regression coefficient of » = 0.121 for the model with state financial aid
characteristics and a regression coefficient of » = 0.117 for the model with 5-year averages of
state financial aid characteristics. This indicates that a one unit increase in % Expenditures
for other core expenses will result in approximately a 0.12 increase in the percent of low SES
enrollment with all other variables held constant. % Expenditures for administration had a
regression coefficient of » = 0.092 for the model with state financial aid characteristics and a
regression coefficient of b = 0.096 for the model with 5-year averages of state financial aid
characteristics. This suggests that a one unit increase in % Expenditures for administration
will result in approximately a 0.095 increase in the percent of low SES enrollment with all
other variables held constant.

Among the institutional covariates, Financial aid per FTE and Net tuition were
statistically significant. Enrollment size category medium was also statistically significant in
the main effect, but not a statistically significant predictor over time. Financial aid per FTE
had a regression coefficient of » = 0.001 for both the model with state financial aid
characteristics and the model with 5-year averages of state financial aid characteristics. This
indicates that every $1 increase in Financial aid per FTE will result in 0.001 increase in the

percent of low SES enrollment at the average institution with all other variables held
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constant, or every $1,000 increase in Financial aid per FTE will result in a 1% increase in
the low SES enrollment with all other variables held constant. Net tuition had a regression
coefficient of » = -0.001 for both the model with state financial aid characteristics and the
model with 5-year averages of state financial aid characteristics. This means that every $1
increase in Net tuition will result in a 0.001 decrease in the percent of SES enrollment with
all other variables held constant, or every $1,000 increase in Net tuition will result in a 1%
decrease in the low SES enrollment at the average institution with all other variables held
constant. Enrollment size category medium had a regression coefficient of b = 3.489 for the
model with state financial aid characteristics and a regression coefficient of b = 3.488 for the
model with the 5-year averages of state financial aid characteristics. This suggests that in
2006 the percent of low SES enrollment across all medium size institutions (4,000 to 15,000
students) is approximately 3.5% greater than the low SES enrollment across all large size
institution (greater than 15,000 students) for both the model using state financial aid
characteristics and the model using their 5-year averages with all other variables held
constant.

Of the state tuition characteristic variables, Average tuition at public 2-yr schools was
only statistically significant in the model using state financial aid characteristics with a
regression coefficient of » = 0.002. This indicates that every $1 increase in the average
tuition at public 2-year schools in the state results in 0.002 increase in the percent of low SES
enrollment at the average institution in the state, or every $1,000 increase in the average
tuition at public 2-year schools in the state results in a 2% increase in the low SES enrollment
at the average institution in the state for the model using state financial aid characteristics

with all other variables held constant.
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All the state covariates were statistically significant in at least one of the models, but
Educational appropriations per FTE had an effect of essentially zero on low SES enrollment.
Median household income had a regression coefficient of b = -2.126 when the state financial
aid characteristics were included in the model and a regression coefficient of b = -2.242 when
the 5-year averages of state financial aid characteristics were included in the model. This
means that every $10,000 increase in Median household income in the state results in
approximately a 2.2% decrease in the low SES enrollment at the average institution in the
state with all other variables held constant. Unemployment rate had a regression coefficient
of b = 1.646 when the state financial aid characteristics were included in the model and a
regression coefficient of b = 1.684 when the 5-year averages of state financial aid
characteristics were included in the model. This indicates that every one unit increase in
Unemployment rate in the state results in approximately 1.66% increase in the low SES
enrollment at the average institution in the state with all other variables held constant.

African American % of population had a regression coefficient of b = 0.197 when the
state financial aid characteristics were included in the model and a regression coefficient of b
= 0.173 when the 5-year averages of state financial aid characteristics were included in the
model. This means that every one unit increase in African American % of population in the
state results in approximately 0.18% increase in the low SES enrollment at the average
institution in the state with all other variables held constant. Hispanic % of population had a
regression coefficient of » = 0.155 when the state financial aid characteristics were included
in the model. This suggests that every one unit increase in Hispanic % of population in the

state results in 0.155% increase in the low SES enrollment at the average institution in the
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state for the model using state financial aid characteristics with all other variables held
constant.

African American high school graduation rate had a regression coefficient of b = -
0.065 when the state financial aid characteristics were included in the model and a regression
coefficient of b = -0.057 when the 5-year averages of state financial aid characteristics were
included in the model. This means that every one unit increase in the African American high
school graduation rate in the state results in approximately 0.06% decrease in the low SES
enrollment at the average institution in the state with all other variables held constant.
Hispanic high school graduation rate had a regression coefficient of » = 0.072 when the state
financial aid characteristics were included in the model and a regression coefficient of b =
0.061 when the 5-year averages of state financial aid characteristics were included in the
model. This indicates that every one unit increase in the Hispanic high school graduation
rate in the state results in approximately 0.065% increase in the low SES enrollment at the
average institution in the state with all other variables held constant.

The discussion of the fixed effects of the Full Models for the variables which were
involved in interactions, both the interaction effects and the predictors over time, will be
slightly more complex because the interpretations of the main effects and lower level
interactions need to be qualified by the higher level interactions. The following interactions
and main effects of variables involved in interactions were either not statistically significant
or statistically significant with a coefficient of essentially zero:

o Amt of merit-based aid
o Amt of merit-based aid (5-yr average)

o Amt of merit-based aid * HBCU/non-HBCU
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o Amt of merit-based aid * 4-year/2-year

e % Aid allocated to merit-based * 4-year/2-year

o Amt of merit-based aid (5-yr average) * HBCU/non-HBCU

o Amt of need-based aid (5-yr average) * 4-year/2-year

o % Aid allocated to merit-based (5-yr average) * 4-year/2-year

o Amt of merit-based aid * Year, HBCU/non-HBCU * Year

o Amt of merit-based aid * HBCU/non-HBCU * Year

o Amt of merit-based aid * 4-year/2-year * Year

o Amt of need-based aid * 4-year/2-year * Year

o % Aid allocated to merit-based * 4-year/2-year * Year

o Amt of merit-based aid (5-yr average) * HBCU/non-HBCU * Year
o Amt of merit-based aid (5-yr average) * 4-year/2-year * Year

o Amt of need-based aid (5-yr average) * 4-year/2-year * Year

o % Aid allocated to merit-based (5-yr average) * 4-year/2-year * Year.

The interaction between Amt of need-based aid, HBCU/non-HBCU, and Year was
statistically significant, as well as the interaction between Am¢ of need-based aid and Year,
and the interaction between Amt of need-based aid and HBCU/non-HBCU. In addition, the
main effects of Amt of need-based aid, HBCU/non-HBCU, and Year were statistically
significant. For the model using the state financial aid characteristics, Amt of need-based aid
had a regression coefficient of b = 0.013, HBCU/non-HBCU had a regression coefficient of b
=-19.415, Year had a regression coefficient of b = 1.913, the interaction between Amt of
need-based aid and Year had a regression coefficient of b =-0.002, the interaction between

Amt of need-based aid and HBCU/non-HBCU had a regression coefficient of b =-0.021, and
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the interaction between Amt of need-based aid, HBCU/non-HBCU, and Year had a regression
coefficient of » = 0.003. This indicates that the percent of low SES enrollment over the time
period for the average HBCU institution in the state where the amount of need-based aid per
FTE is $473 (mean) is expected to increase 1.9% per year with all other variables held
constant. The percent of SES enrollment over the time period for the average non-HBCU
institution in the state where the amount of need-based aid per FTE is $473 begins 19.4%
lower than the low SES enrollment for the average HBCU in the state in 2006, and is
expected to increase 1.9% per year with all other variables held constant. For every $1
increase in the state’s amount of need-based aid per FTE above the mean, the SES enrollment
for the average HBCU in the state is expected to be 0.013% higher in 2006 and increase by
0.002% less per year, and the low SES enrollment for the average non-HBCU in the state is
expected to be 0.008% lower in 2006 and increase by 0.001% more per year. For example, if
a state’s amount of need-based aid per FTE is $573 ($100 above the mean), the SES
enrollment for the average HBCU in the state is expected to be 1.3% higher in 2006 and
increase by 1.7% per year, and the low SES enrollment for the average non-HBCU in the
state is expected to be 0.8% lower in 2006 and increase by 2.0% per year.

For the model using the 5-year averages of the state financial aid characteristics, Am¢
of need-based aid (5-yr average) had a regression coefficient of b = 0.025, HBCU/non-
HBCU had a regression coefficient of b =-18.667, Year had a regression coefficient of b =
2.031, the interaction between Amt of need-based aid (5-yr average) and Year had a
regression coefficient of » = -0.004, the interaction between Amt of need-based aid (5-yr
average) and HBCU/non-HBCU had a regression coefficient of b = -0.030, and the

interaction between Amt of need-based aid (5-yr average), HBCU/non-HBCU, and Year had
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a regression coefficient of b = 0.005. This indicates that the percent of low SES enrollment
over the time period for the average HBCU institution in the state where the amount of need-
based aid per FTE for the previous 5 years has averaged $440 (mean) per year is expected to
increase 2.0% per year with all other variables held constant. The percent of low SES
enrollment over the time period for the average non-HBCU institution in the state where the
amount of need-based aid per FTE for the previous 5 years has averaged $440 per year
begins 18.7% lower than the low SES enrollment for the average HBCU in the state in 2006,
and is expected to increase 2.0% per year with all other variables held constant. For every $1
increase in the state’s amount of need-based aid per FTE above the mean, the low SES
enrollment for the average HBCU in a state is expected to be 0.025% higher in 2006 and
increase by 0.004% less per year, and the low SES enrollment for the average non-HBCU in
the state is expected to be 0.005% lower in 2006 and increase by 0.001% more per year. For
example, if a state’s amount of need-based aid per FTE for the previous 5 years has averaged
$540 ($100 above the mean) per year, the low SES enrollment for the average HBCU in the
state is expected to be 2.5% higher in 2006 and increase by 1.6% per year, and the low SES
enrollment for the average non-HBCU in the state is expected to be 0.5% lower in 2006 and
increase by 2.1% per year.

Table 46 shows the simple slope estimates for the interaction, which indicates the
slope of year is statistically significant for both HBCUs and non-HBCUs for the mean of the
amount of need aid per FTE ($473), one standard deviation above the mean of the amount of
need aid per FTE ($802), and one standard deviation below the mean of the amount of need
aid per FTE ($144), for the model using the state financial aid characteristics. It also

indicates the slope of year is statistically significant for both HBCUs and non-HBCUs for the
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mean of the amount of need aid per FTE ($440), one standard deviation above the mean of
the amount of need aid per FTE ($741), and one standard deviation below the mean of the
amount of need aid per FTE ($139), for the model using the 5-year averages of state financial

aid characteristics.

Table 46. Slope Estimates of Amt of need-based aid & Year & HBCU/non-HBCU

Interaction for low SES Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for non-HBCU (Amt of Need
Aid = Mean) 1.927%%* 1.974%%*
Year for non-HBCU (Amt of Need
Aid = Mean + 1SD) 2.199%** 2.255%**
Year for non-HBCU (Amt of Need
Aid = Mean — 1SD) 1.656%*** 1.693%%**
Year for HBCU (Amt of Need
Aid = Mean) 1.892%%*%* 1.987***
Year for HBCU (Amt of Need
Aid = Mean + 1SD) 2.164%** 2.268%**
Year for HBCU (Amt of Need
Aid = Mean — 1SD) 1.621%*%* 1.706%***

K p <001, ¥* p<.01,*p<.05

Figures 14 and 15 give a visual of the interaction between HBCU/non-HBCU and
Year and Amt of need-based aid for the model using the state financial aid characteristics and
for the model using their 5-year averages respectively. Each graph shows four different plots
of the trajectory of HBCU/non-HBCU over time. For the model using the state financial aid
characteristics, the plots are the mean of the amount of need-based aid per FTE ($473), one

standard deviation below the mean ($144), one standard deviation above the mean ($802),
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Figure 14. Graphs of HBCU/non-HBCU & Year & Amt of need-based aid Interaction for low

SES enrollment (State Financial Aid Characteristics).

and for zero need-based aid per FTE (states which give no need-based aid). For the model
using the 5-year averages, the plots are the mean of the amount of need-based aid per FTE
($440), one standard deviation below the mean ($139), one standard deviation above the

mean ($741), and for zero need-based aid per FTE (states which give no need-based aid).
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Figure 15. Graphs of HBCU/non-HBCU & Year & Amt of need-based aid Interaction for low

SES enrollment (5-yr averages).

In sum, what the interaction between HBCU/non-HBCU and Year and Amt of need-
based aid shows is the percent of low SES enrollment over time depends on whether the
institution is an HBCU or not and the average amount of need-based aid the state gives per

FTE. For states that give the mean amount of need-based aid per FTE, the percent of low
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SES enrollment at HBCUSs begins greater than the percent of low SES enrollment at non-
HBCUs and the gap stays fairly the same over time. For states that give amounts of need-
based aid per FTE below the mean, the percent of low SES enrollment of HBCUs begins
greater than the percent of low SES enrollment at non-HBCUs, but the lower the amount of
need-based aid per FTE, the smaller the gap, and the gap grows wider over time. For states
that give amounts of need-based aid per FTE above the mean, the percent of low SES
enrollment of HBCUs begins greater than the percent of low SES enrollment at non-HBCUS,
but the greater the amount of need-based aid per FTE, the wider the gap, but the gap gets
smaller over time.

The interaction between % Aid allocated to merit-based, HBCU/non-HBCU, and
Year was statistically significant, as well as the interaction between % Aid allocated to merit-
based and Year, and the interaction between % Aid allocated to merit-based and HBCU/non-
HBCU. In addition, the main effects of % Aid allocated to merit-based, HBCU/non-HBCU,
and Year were statistically significant. For the model using the state financial aid
characteristics, % Aid allocated to merit-based had a regression coefficient of » = 0.230,
HBCU/non-HBCU had a regression coefficient of b =-19.415, Year had a regression
coefficient of b = 1.913, the interaction between % Aid allocated to merit-based and Year
had a regression coefficient of b = -0.039, the interaction between % Aid allocated to merit-
based and HBCU/non-HBCU had a regression coefficient of » =-0.207, and the interaction
between % Aid allocated to merit-based, HBCU/non-HBCU, and Year had a regression
coefficient of » = 0.033. This indicates that the percent of low SES enrollment over the time
period for the average HBCU institution in the state where the percent of aid allocated to

merit-based programs is 24.7% (mean) is expected to increase 1.9% per year with all other
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variables held constant. The percent of low SES enrollment over the time period for the
average non-HBCU institution in the state where the percent of aid allocated to merit-based
programs is 24.7% begins 19.4% lower than the low SES enrollment for the average HBCU
in the state in 2006, and is expected to increase 1.9% per year with all other variables held
constant. For every 1 unit increase in the state’s percent of aid allocated to merit-based
programs above the mean, the low SES enrollment for the average HBCU in the state is
expected to be 0.23% higher in 2006 and increase by 0.04% less per year, and the low SES
enrollment for the average non-HBCU in the state is expected to be 0.023% higher in 2006
and increase by 0.006% less per year. For example, if a state’s percent of aid allocated to
merit-based programs is 34.7% (10% above the mean), the low SES enrollment for the
average HBCU in the state is expected to be 2.3% higher in 2006 and increase by 1.5% per
year, and the low SES enrollment for the average non-HBCU in the state is expected to be
0.23% higher in 2006 and increase by 1.9% per year.

For the model using the 5-year averages of the state financial aid characteristics, %
Aid allocated to merit-based (5-yr average) had a regression coefficient of b = 0.358,
HBCU/non-HBCU had a regression coefficient of b = 18.667, Year had a regression
coefficient of b = 2.031, the interaction between % Aid allocated to merit-based (5-yr
average) and Year had a regression coefficient of b = -0.056, the interaction between % Aid
allocated to merit-based (5-yr average) and HBCU/non-HBCU had a regression coefficient
of b =-0.338, and the interaction between % Aid allocated to merit-based (5-yr average),
HBCU/non-HBCU, and Year had a regression coefficient of » = 0.049. This indicates that
the percent of low SES enrollment over the time period for the average HBCU institution in

the state where the percent of aid allocated for merit-based programs for the previous 5 years
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has averaged 23.3% (mean) per year is expected to increase 2.0% per year with all other
variables held constant. The percent of low SES enrollment over the time period for the
average non-HBCU institution in the state where the percent of aid allocated for merit-based
programs for the previous 5 years has averaged 23.3% per year begins 18.7% lower than the
low SES enrollment for the average HBCU in the state in 2006, and is expected to increase
2.0% per year with all other variables held constant. For every 1 unit increase in the state’s
percent of aid allocated for merit-based programs above the mean, the SES enrollment for the
average HBCU in the state is expected to be 0.358% higher in 2006 and increase by 0.056%
less per year, and the low SES enrollment for the average non-HBCU in the state is expected
to be 0.02% higher in 2006 and increase by 0.007% less per year. For example, if a state’s
percent of aid allocated for merit-based programs for the previous 5 years has averaged
33.3% (10% above the mean) per year, the low SES enrollment for the average HBCU in the
state is expected to be 3.6% higher in 2006 and increase by 1.94% per year, and the low SES
enrollment for the average non-HBCU in the state is expected to be 0.2% higher in 2006 and
increase by 2.0% per year.

Table 47 shows the simple slope estimates for the interaction, which indicates the
slope of year is statistically significant for both HBCUs and non-HBCUs for the mean of the
percent of aid allocated for merit-based programs (24.7%), one standard deviation above the
mean of the percent of aid allocated for merit-based programs (57.5%), and two standard
deviations above the mean of the percent of aid allocated for merit-based programs (90.3%),
for the model using the state financial aid characteristics. It also indicates the slope of year is
statistically significant for both HBCUs and non-HBCUs for the mean of the percent of aid

allocated for merit-based programs (23.3%), one standard deviation above the mean of the
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Table 47. Slope Estimates of % Aid allocated to merit-based & Year & HBCU/non-HBCU

Interaction for low SES Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for non-HBCU (% Merit
Aid = Mean) 1.927%%* 1.974%**
Year for non-HBCU (% Merit
Aid = Mean + 1SD) 1.738%** 1.815%**
Year for non-HBCU (% Merit
Aid = Mean + 2SD) 1.548%** 1.657%**
Year for HBCU (% Merit
Aid = Mean) 1.892%** 1.987%**
Year for HBCU (% Merit
Aid = Mean + 1SD) 1.703%** 1.828%**
Year for HBCU (% Merit
Aid = Mean + 2SD) 1.513%** 1.669%**

w5 p < 001, ** p< .01, * p<.05

percent of aid allocated for merit-based programs (53.0%), and two standard deviations
above the mean of the percent of aid allocated for merit-based programs (82.7%), for the
model using the 5-year averages of state financial aid characteristics. Because the variation
in percent of aid allocated for merit-based programs is so widespread, one standard deviation
below the mean yields a negative value, which is the below the minimum value of zero for
the percent of aid allocated for merit-based programs, thus one standard deviation below the
mean was not used for the calculation of simple slope estimates.

Figures 16 and 17 give a visual of the interaction between HBCU/non-HBCU and
Year and % Aid allocated to merit-based for the model using the state financial aid
characteristics and for the model using their 5-year averages respectively. Each graph shows

four different plots of the trajectory of HBCU/non-HBCU over time. For the model using the
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Figure 16. Graphs of HBCU/non-HBCU & Year & % Aid allocated to merit-based programs

Interaction for low SES enrollment (State Financial Aid Characteristics).

state financial aid characteristics, the plots are the mean of the percent of aid allocated to

merit-based programs ($473), one standard deviation below the mean ($144), one standard

deviation above the mean ($802), and for zero need-based aid per FTE (states which give no
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Figure 17. Graphs of HBCU/non-HBCU & Year & % Aid allocated to merit-based programs

Interaction for low SES enrollment (5-yr averages).

need-based aid). For the model using the 5-year averages, the plots are the mean of the
amount of need-based aid per FTE ($440), one standard deviation below the mean ($139),
one standard deviation above the mean (§741), and for zero need-based aid per FTE (states

which give no need-based aid).
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In sum, what the interaction between HBCU/non-HBCU and Year and % Aid
allocated to merit-based shows is the percent of low SES enrollment over time depends on
whether the institution is an HBCU or not and the percent of aid the state allocates to merit-
based programs. For states that allocate the mean percent of aid to merit-based programs, the
percent of low SES enrollment at HBCUs begins greater than the percent of low SES
enrollment at non-HBCUs and the gap stays fairly the same over time. For states that
allocate percentages of aid to merit-based programs below the mean, the percent of low SES
enrollment of HBCUs begins greater than the percent of low SES enrollment at non-HBCUS,
but the lower the amount of need-based aid per FTE, the smaller the gap, and the gap grows
wider over time. For states that allocate percentages of aid to merit-based programs above
the mean, the percent of low SES enrollment of HBCUs begins greater than the percent of
low SES enrollment at non-HBCUSs, but the greater the amount of need-based aid per FTE,
the wider the gap, and the gap gets smaller over time. In addition, for all other cases in the
graphs, the percent of low SES enrollment of HBCUs increases over time, but for the case
where a state allocates the percent of aid to merit-based programs that is two standard
deviations above the mean percentage, the percent of low SES enrollment at HBCUs
decreases over time.

The interaction between Enrollment size category small and Year, and the main
effects of both Enrollment size and Year were statistically significant. For the model using
the state financial aid characteristics, Enrollment size category small had a regression
coefficient of b = 6.607, Year had a regression coefficient of b = 1.913, and the interaction
had a regression coefficient of b = -0.334. This indicates that the percent of low SES

enrollment over the time period for a typical large university, more than 15,000 students, is
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expected to increase by 1.9 percent per year for the model using the state financial aid
characteristics. The percent of low SES enrollment over the time period for a typical small
university, less than 4,000 students, is expected to begin in 2006 6.6% greater than the
percent of low SES enrollment at a large university and then increase by 1.58% per year for
the model using the state financial aid characteristics.

For the model using the 5-year averages of the state financial aid characteristics,
Enrollment size category small had a regression coefficient of b = 6.559, Year had a
regression coefficient of b =2.031, and the interaction had a regression coefficient of b = -
0.335. This indicates that the percent of low SES enrollment over the time period for a
typical large university, more than 15,000 students, is expected to increase by 2.0 percent per
year for the model using the 5-year averages of the state financial aid characteristics. The
percent of low SES enrollment over the time period for a typical small university, less than
4,000 students, is expected to begin in 2006 6.6% greater than the percent of low SES
enrollment at a large university and then increase by 1.7% per year for the model using the 5-
year averages of the state financial aid characteristics.

Table 48 shows the simple slope estimates for the interactions, which indicates the
slope of Year is statistically significant for both small (less than 4,000 students) and large
(greater than 15,000 students) universities for both the model using state financial aid
characteristics and the model using the 5-year averages of state financial aid characteristics.
Additionally, the slope estimates reveal that over time the low SES enrollment at large
universities increases at a greater rate than the low SES enrollment at small universities.
Figures 18 and 19 give a visual of the interaction between Enrollment size and Year for the

model using the state financial aid characteristics and for the model using their 5-year



Table 48. Slope Estimates of Enrollment size & Year Interaction for low SES Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for Enrollment Size Small 1.704%** 1.775%%*
Year for Enrollment Size Medium 1.989%** 2.057%%*
Year for Enrollment Size Large 2.037%** 2.110%**

K p <001, ¥* p<.01,*p<.05

172

701 Line for {4,000 to 15,000) is non-significant

65
E 60
48]
Ll
[75])
2

55

50

2006 2008 2010 2012 2014
Year
group less than 4,000 — — — 4,000 to 15,000 — - — greaterthan 15,000

Figure 18: Graph of Enrollment size & Year Interaction for low SES enrollment (State

Financial Aid Characteristics).
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Figure 19: Graph of Enrollment size & Year Interaction for low SES enrollment (5-yr

averages).

averages respectively. In both figures the curve for medium size universities is non-
significant.

In sum, what the interaction between Enrollment size and Year shows is that the
percent of low SES enrollment for a small university (less than 4,000 students) begins in
2006 greater than the percent of low SES enrollment at a large university (greater than
15,000 students), and remains greater over time. However, the gap between the percent of
low SES enrollment at the small university and the large university gets slightly smaller over

time.
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In addition, the interaction between 4-year/2-year and Year, and the main effects of
both 4-year/2-year and Year were statistically significant. For the model using the state
financial aid characteristics, 4-year/2-year has a regression coefficient of b = 3.189, Year has
a regression coefficient of b = 1.913, and the interaction has a regression coefficient of b =
0.213. This indicates that the percent of SES enrollment in 2006 for an average 2-year
school in a state is approximately 3.2% greater than the percent of low SES enrollment for an
average 4-year school in a state, and the gap grows by .213% each additional year. For the
model using the 5-year averages of the state financial aid characteristics, 4-year/2-year has a
regression coefficient of b = 3.390, Year has a regression coefficient of b = 2.031, and the
interaction has a regression coefficient of » =0.171. This indicates that the percent of low
SES enrollment in 2006 for an average 2-year school in a state is approximately 3.4% greater
than the percent of low SES enrollment for an average 4-year school in a state, and the gap
grows by .17% each additional year.

Table 49 shows the simple slope estimates for the interaction, which indicates the
slope of Year is statistically significant for both 4-year schools and 2-year schools. The slope
estimates also reveal that the percent of low SES enrollment increases at a greater rate over
time at 2-year schools versus 4-year schools. Figures 20 and 21 give a visual of the
interaction between 4-year/2-year and Year for the model using the state financial aid
characteristics and for the model using their 5-year averages respectively.

In sum, what the interaction between 4-year/2-year and Year shows is that the percent
of low SES enrollment at a 2-year school begins in 2006 greater than the percent of low SES

enrollment at a 4-year school, and remains greater with the gap slightly growing over time.
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Table 49. Slope Estimates of 4-year/2-year & Year Interaction for low SES Enrollment.

Slope Estimate Estimate
(State Financial (5-yr Averages)
Aid Characteristics)
Year for 2-year 2.017%** 2.066%**
Year for 4-year 1.803%** 1.895%**

R p <.001, ** p<.01, *p<.05
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Figure 20: Graph of 4-year/2-year & Year Interaction for low SES enrollment (State

Financial Aid Characteristics).
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% SES Enrolment
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group 2-year —— — d-year

Figure 21: Graph of 4-year/2-year & Year Interaction for low SES enrollment (5-yr

averages).

Also, the interaction between Amt of need-based aid and 4-year/2-year, and the main
effects of both Amt of need-based aid and 4-year/2-year were statistically significant for the
model using the state financial aid characteristics. Amt of need-based aid has a regression
coefficient of b = 0.013, 4-year/2-year has a regression coefficient of » = 3.189, and their
interaction has a regression coefficient of » = -0.004. This indicates that for a state that gives
the mean amount of need-based aid per FTE ($473), the percent of low SES enrollment at a
2-year school is approximately 3.2% greater than the percent of low SES enrollment at a 4-

year school in 2006 with all other variables held constant. For every 1 unit increase in the
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amount of need-based aid per FTE a state gives in 2006, the percent of low SES enrollment
at a 4-year school increases by .013% while the percent of low SES enrollment at a 2-year
school only increases by .009% with all other variables held constant.

Table 50 shows the simple slope estimates for the interaction were statistically non-
significant, which indicates a 1 unit increase in the amount need-based aid per FTE above the
mean is not significantly different from the estimate at the mean. This is an indication that

the trajectory of the interaction will be non-significant as well.

Table 50. Slope Estimates of 4-year/2-year & Amt of need-based aid Interaction for low SES

Enrollment.
Slope Estimate
(State Financial
Aid Characteristics)
Amt of Need-Based Aid for 2-year -0.002
Amt of Need-Based Aid for 4-year 0.003

K p <001, ¥* p<.01,*p<.05

In addition, the interaction between Amt of merit-based aid (5-yr average) and 4-
vear/2-year, and the main effect of 4-year/2-year were statistically significant for the model
using the 5-year averages of the state financial aid characteristics. 4-year/2-year has a
regression coefficient of b = 3.390, and their interaction has a regression coefficient of b =
0.006. This indicates that for a state that averages for the previous 5 years the mean amount
of merit-based aid per FTE ($180) per year, the percent of SES enrollment at a 2-year school
is approximately 3.4% greater than the percent of low SES enrollment at a 4-year school in
2006 with all other variables held constant. For every 1 unit increase above the mean for the

previous 5 years in the amount of merit-based aid per FTE per year a state averages, the
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percent of low SES enrollment at a 2-year school increases by .006% while the percent of
low SES enrollment at a 4-year school remains constant in 2006 with all other variables held
constant.

Table 51 shows the simple slope estimates for the interaction were non-significant,
which indicates a 1 unit increase in the amount need-based aid per FTE above the mean is
not significantly different from the estimate at the mean. This is an indication that the

trajectory of the interaction will be non-significant as well.

Table 51. Slope Estimates of 4-year/2-year & Amt of merit-based aid (5-yr average)

Interaction for low SES Enrollment.

Slope Estimate
(5-yr Averages)
Amt of Merit-Based Aid for 2-year 0.001
Amt of Merit-Based Aid for 4-year -0.004

w5 p < 001, ** p< .01, * p<.05

A summary of all of the relationships are presented in Table 52 between the
predictors, the interactions, and each dependent variable, whether it is positive (+), negative
(-), or no relationship (nr), in the Full Model analyses when including the state financial aid
characteristics. Table 53 shows the direction of the relationship between the predictors, the
interactions, and each dependent variable when including the five year averages of the state
financial aid characteristics.

Chapter Summary
Chapter 4 detailed the findings for the research questions, including variance

parameters, fit statistics, coefficients for fixed effects, simple slope estimates, and simple



Table 52. Relationship between Independent Variables & Dependent Variables (State Financial Aid Characteristics).

Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
Year + + +
Institutional Revenue
% Revenue from tuition nr - -
% Revenue from grants & contracts + nr +
% Revenue from endowment income nr nr -
% Revenue from state appropriations nr nr nr
Institutional Expenditures
% Expenditures for instruction + nr +
% Expenditures for other core expenses + + +
% Expenditures for administration + nr +
Institutional Covariates
Racial/ethnic diversity score - - nr
Financial aid per FTE nr nr +
Enrollment size
Small - - +
Medium - - +
Large (Reference)
Net tuition nr nr -
State Tuition Characteristics
Average tuition at public 2-yr schools nr + +
Average tuition at public 4-yr schools - nr nr
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Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
State Covariates
Education appropriations per FTE nr - -
Median household income + nr -
Unemployment rate nr nr +
African American % of population + n/a +
Hispanic % of population n/a + +
African American high school graduation
rate nr n/a -
Hispanic high school graduation rate n/a nr +
State Financial Aid Characteristics
Amt of merit-based aid nr nr nr
Amt of need-based aid nr nr nr
% Aid allocated to merit-based nr nr +
Institution Characteristics
HBCU/non-HBCU
non-HBCU - + -
HBCU (Reference)
4-year/2-year
2-year nr nr +
4-year (Reference)
Interaction Effects
Amt of merit-based aid
* HBCU/non-HBCU nr nr nr
Amt of need-based aid * HBCU/non-HBCU nr nr nr
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Table 52 (continued).

Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment

% Aid allocated to merit-based
* HBCU/non-HBCU nr nr -
(HBCU is Reference Category)

Amt of merit-based aid * 4-year/2-year nr - nr
Amt of need-based aid * 4-year/2-year nr - nr
% Aid allocated to merit-based

* 4-year/2-year nr nr nr

(4-year is Reference Category)

Predictors Over Time
Enrollment size * Year

Small nr + -
Medium nr + nr
Large (Reference)
Amt of merit-based aid * Year nr nr nr
Amt of need-based aid * Year - nr -
% Aid allocated to merit-based * Year nr nr -

HBCU/mon-HBCU * Year

Non-HBCU + - nr
HBCU (Reference)

4-year/2-year * Year
2-year nr - +

4-year (Reference)
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Table 52 (continued).

Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
Amt of merit-based aid * HBCU/non-HBCU
* Year nr nr nr
Amt of need-based aid * HBCU/non-HBCU
* Year + nr +
% Aid allocated to merit-based * HBCU/non-
HBCU * Year nr nr +

(HBCU is Reference Category)

Amt of merit-based aid * 4-year/2-year

* Year nr nr nr

Amt of need-based aid * 4-year/2-year * Year nr nr nr
% Aid allocated to merit-based

* 4-year/2-year * Year nr + nr

(4-year is Reference Category)




Table 53. Relationship between Independent Variables & Dependent Variables (5-year Averages of State Financial Aid

Characteristics).
Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
Year + + +
Institutional Revenue
% Revenue from tuition nr - -
% Revenue from grants & contracts + nr +
% Revenue from endowment income nr nr nr
% Revenue from state appropriations nr nr nr
Institutional Expenditures
% Expenditures for instruction + nr +
% Expenditures for other core expenses + + +
% Expenditures for administration + nr +
Institutional Covariates
Racial/ethnic diversity score - - nr
Financial aid per FTE nr nr +
Enrollment size
Small - - +
Medium - - +
Large (Reference)
Net tuition nr nr -
State Tuition Characteristics
Average tuition at public 2-yr schools nr + nr
Average tuition at public 4-yr schools - nr -
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Table 53 (continued).

Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
State Covariates
Education appropriations per FTE nr - -
Median household income + nr -
Unemployment rate nr nr +
African American % of population + n/a +
Hispanic % of population n/a + +
African American high school graduation
rate nr n/a -
Hispanic high school graduation rate n/a nr +
State Financial Aid Characteristics
Amt of merit-based aid (5-yr average) nr nr nr
Amt of need-based aid (5-yr average) nr + nr
% Aid allocated to merit-based
(5-yr average) nr nr +
Institution Characteristics
HBCU/non-HBCU
non-HBCU - + -
HBCU (Reference)
4-year/2-year
2-year nr nr +
4-year (Reference)
Interaction Effects
Amt of merit-based aid (5-yr average)
* HBCU/non-HBCU nr nr nr
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Table 53 (continued).

Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
Amt of need-based aid (5-yr average)
* HBCU/non-HBCU nr nr nr
% Aid allocated to merit-based
(5-yr average) * HBCU/non-HBCU nr nr -

(HBCU is Reference Category)

Amt of merit-based aid (5-yr average)

* 4-year/2-year nr - nr
Amt of need-based aid (5-yr average)
* 4-year/2-year nr - nr
% Aid allocated to merit-based
(5-yr average) * 4-year/2-year nr nr nr

(4-year is Reference Category)

Predictors Over Time
Enrollment size * Year

Small nr + -
Medium nr + nr
Large (Reference)
Amt of merit-based aid (5-yr average) * Year nr nr nr
Amt of need-based aid (5-yr average) * Year - nr -
% Aid allocated to merit-based (5-yr average)
* Year nr nr -

HBCU/non-HBCU * Year
Non-HBCU + - nr
HBCU (Reference)

Table 53 (continued).



Independent Variable African American Hispanic Low SES
Enrollment Enrollment Enrollment
4-year/2-year * Year
2-year nr nr +
4-year (Reference)
Amt of merit-based aid (5-yr average)
* HBCU/non-HBCU * Year nr nr nr
Amt of need-based aid (5-yr average) *
HBCU/non-HBCU * Year + nr +
% Aid allocated to merit-based (5-yr average)
* HBCU/non-HBCU * Year nr nr +
(HBCU is Reference Category)
Amt of merit-based aid (5-yr average)
* 4-year/2-year * Year nr nr nr
Amt of need-based aid (5-yr average)
* 4-year/2-year * Year nr nr nr
% Aid allocated to merit-based (5-yr average)
* 4-year/2-year * Year nr + nr

(4-year is Reference Category)
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slope plots. Three sets of hierarchical linear models were constructed to tackle each research
question. The first set of models explored African American enrollment, the second set
explored Hispanic enrollment, and the third set explored low SES enrollment. Chapter 5 will
discuss the implications of the findings from this study in light of certain limitations and

suggest ideas for future research.
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CHAPTER 5: DISCUSSION AND CONCLUSION

Access to higher education is associated with a number of individual benefits such as
the potential for higher lifetime wages, reduced possibility for unemployment, and an
improved quality of life (Baum, Ma, & Pavea, 2010). There are also several societal benefits
of a greater college-educated population as well, such as increased tax payments, lower
aggregate unemployment rates, and less dependence on government services (Baum, Ma, &
Pavea, 2010). States have looked mainly at two avenues to improve their college-educated
populations; improving the effectiveness and efficiency of their higher education institutions
and enticing more young people in the state to attend college (Baum, Ma, & Pavea, 2010).

Financial aid policy is one of the avenues states use to increase college enrollment.
For many states, making college more accessible for URM and low SES groups is a goal, but
there is not much consensus on how this can be done most effectively. Should financial aid
policies be geared more toward need-based aid or merit-based aid? Where to target aid is
important because financial aid funds are limited and as merit-based aid programs increase in
states, need-based aid programs tend to decrease (Ness & Tucker, 2008; McLendon,
Tandberg, & Hillman, 2014). As more states have directed more funding toward merit-based
aid programs and away from need-based aid programs in recent years, the impact of merit-
based aid programs on college enrollment has been the source of much debate.

The purpose of this study was to explore if increasing merit-based aid and decreasing
need-based aid is an effective financial aid strategy over time for URM and low SES groups
in the state. This financial aid strategy was explored by analyzing the relationship between

the states’ financial aid policies and URM and SES enrollment at the different types of higher
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education institutions in the state, mainly by looking at the relationship between financial aid
policies and African American enrollment, Hispanic enrollment, and SES enrollment at 4-
year, 2-year, HBCU, and non-HBCU institutions in states over an 8-year period. The sparse
empirical literature that exists has only looked at merit-based aid and college enrollment in a
single year using a 2-level multilevel model or across multiple years at the state or institution
level alone. This study utilized a 3-level multilevel model to look at the relationship between
merit-based aid and college enrollment over an 8-year period. The central contribution of
this study is that it did find significant relationships between type of financial aid and college
enrollment of URM and low SES groups over time. Whether the relationships are
consequential enough to influence financial aid policy will be discussed briefly in this
chapter, but also warrants further discussion beyond this study.

The previous chapter described in detail the results of the statistical analyses. This
chapter will continue with a summary of the findings of the statistical analyses, and then
discuss the implications of the study and policy considerations as a result of this study.
Additionally, this chapter will provide recommendations for future research.

Summary of Findings

The following three research questions guided this study:

1. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and African American enrollment at different types of higher education
institutions?

2. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Hispanic enrollment at different types of higher education

institutions?
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3. What is the relationship between a state’s allocation of merit-based aid and need-
based aid and Pell grant recipients at different types of higher education
institutions?

African American Enrollment

In response to the first research question, the only state financial aid predictor that
had a statistically significant relationship with African American enrollment was the
interaction between the average of the amount of need-based aid per FTE a state gave over
the previous five years and whether or not the institution was an HBCU. The results showed
that for states that gave no need-based aid per FTE for the previous five years, the African
American enrollment at a large, 4-year, non-HBCU in 2006 is expected to be 6.5%, and for
states that gave an average of $900 of need-based aid per FTE for the previous five years, the
African American enrollment at a large, 4-year, non-HBCU in 2006 is expected to be 9.8%.
It indicates the more money a state gives to need-based aid programs over a 5-year period,
the greater the percent of African American enrollment at large, 4-year, non-HBCUs. The
results also showed that the more money a state gives to need-based aid programs over a 5-
year period causes the percent of African American enrollment to increase at large, 4-year,
HBCUs, but due to the small number of HBCUs in the sample, there is uncertainty about
how much the African American enrollment increases at large, 4-year, HBCUs. The 3.2%
increase in African American enrollment appears to support Dynarski and Scott-Clayton’s
(2013) study which found a 4% increase in overall college enrollment in the state for every
$1000 increase in grant aid per FTE.

In addition, though it does not involve state financial aid, whether or not the

institution is an HBCU had a significant relationship with African American enrollment over
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time. From to 2006 to 2014, African American enrollment at large, 4-year, non-HBCUs rose
from an average of 6.7% to an average of 8.5%. Interestingly, the percent of African
American enrollment at large, 4-year, HBCUs decreased between 2006 and 2014. However,
due to the small number of HBCUs in the sample, there is uncertainty about how much the
African American enrollment decreased at large, 4-year, HBCUs. The decrease in the
percent of African American enrollment at HBCUS over time is most likely due to the
student population of HBCUs becoming more diverse over the time period. This is evident
in the rise of the percent of Hispanic enrollment at large, 4-year, HBCU’s between 2006 and
2014, which will be discussed in the next section.
Hispanic Enrollment

In response to the second research question, none of the state financial aid predictors
were statistically significant predictors of Hispanic enrollment, but three of the institutional
characteristic predictors over time were related. The size of the institution had a significant
relationship with Hispanic enrollment over time. For 4-year, non-HBCU universities with
less than 4,000 students the percent of Hispanic enrollment increased from an average of
1.3% in 2006 to an average of 4.4% in 2014. For 4-year, non-HBCU universities with
between 4,000 and 15,000 students the percent of Hispanic enrollment increased from an
average of 2.0% in 2006 to an average of 4.6% in 2014. For 4-year, non-HBCU universities
with greater than 15,000 students the percent of Hispanic enrollment increased from an
average of 2.4% in 2006 to 5.0% in 2014. This is not surprising as the student populations of
higher education institutions are becoming more diverse over time.

Also, whether the institution is a 2-year school or 4-year school had a statistically

significant relationship with Hispanic enrollment over time. For large 2-year, non-HBCU
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institutions the percent of Hispanic enrollment increased from 3.5% in 2006 to 5.1% in 2014.
For large 4-year, non-HBCU institutions the percent of Hispanic enrollment increased from
3.1% in 2006 to 5.1% in 2014. Interestingly, there was a slightly greater increase in the
percent of Hispanic enrollment in large 4-year, non-HBCU schools than large 2-year, non-
HBCU schools. These results do not support Goodman, Hurwitz, and Smith’s (2017)
argument that more URM students are likely to attend 2-year schools versus 4-year schools,
as these results show that a slightly greater percentage of Hispanic students chose to attend
large 4-year, non-HBCU schools versus large 2-year, non-HBCU schools between 2006 and
2014. However, these results do not take into account the change in Hispanic enrollment at
small and medium size schools.

In addition, whether or not the institution was an HBCU had a significant relationship
with Hispanic enrollment over time. For large 4-year, non-HBCUSs the percent of Hispanic
enrollment increased from an average of 6.7% in 2006 to an average of 6.8% in 2014,
indicating it stayed fairly constant. For large 4-year, HBCUs the percent of Hispanic
enrollment increased from an average of 2.8% in 2006 to an average of 5.1% in 2014. These
results support the argument that HBCUs are becoming more diverse and that diversity is a
result of a greater percent of Hispanic students enrolling, but if large 4-year, non-HBCUs are
becoming more diverse, the diversity does not appear to include a greater percentage of
Hispanic students. There will be further discussion about the varying results for Hispanic
enrollment in the section about implications and policy considerations.

Low SES Enrollment
In response to the third research question, two of the state financial aid predictors

involved in interactions over time had significant influence on low SES enrollment, the
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interaction between the amount of need-based aid per FTE a state gives and whether or not
the institution was an HBCU, and the interaction between the percent of aid a state allocates
to merit-based programs and whether or not the institution was an HBCU. Taking into
account the interaction between the amount of need-based aid per FTE and whether or not
the institution was an HBCU, states that give the mean amount of need-based per FTE
($473), the percent of low SES enrollment at a large 4-year, non-HBCU is expected to
increase from 31.4% in 2006 to 47% in 2014. For states that give one standard deviation
above the mean amount of need-based aid per FTE ($802), the percent of low SES
enrollment at a large 4-year, non-HBCU is expected to increase from 28.8% in 2006 to
46.4% in 2014. For states that give one standard deviation below the mean amount of need-
based aid per FTE ($144), the percent of low SES enrollment at a large 4-year, non-HBCU is
expected to increase from 34% in 2006 to 47.5% in 2014. For states that give no need-based
aid, the percent of low SES enrollment at a large 4-year, non-HBCU is expected to increase
from 35.1% in 2006 to 47.8% in 2014. For large 4-year HBCUs, the percent of low SES
enrollment increased for each of the amounts above, but due to the small number of HBCUs
in the sample, it is difficult to be certain how much the low SES enrollment increased at large
4-year HBCUs. The results for the model using the 5-year averages of state financial aid
predictors were similar to the model using the state financial aid predictors. It appears that
the amount of need-based aid per FTE a state gives results in a difference between the
percent of low SES enrollment between large 4-year HBCUs and non-HBCU s, but does not
affect the overall low SES enrollment, as the low SES enrollment increased about the same
for each amount of need-based aid given per FTE (mean, one standard deviation above the

mean, one standard deviation below the mean, zero). Even a state that gives no need-based
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aid per FTE sees a similar increase in the percent of low SES enrollment at large 4-year, non-
HBCU s as other states that give varying amounts of need-based aid per FTE. These results
appear to contradict Bettinger et al.’s (2016) conclusion that less need aid and more merit aid
negatively affect college enrollment for low SES students. This contradiction may exist
because the results of the analysis for this study did not include small and medium size
universities or 2-year schools.

Taking into account the interaction between the percent of aid allocated to merit-
based programs and whether or not the institution was an HBCU, states that allocate the
mean percent to merit-based programs (24.7%), the percent of SES enrollment at a large 4-
year, non-HBCU is expected to increase from 31.4% in 2006 to 47% in 2014. For states that
allocate one standard deviation above the mean percent to merit-based programs (57.5%), the
percent of low SES enrollment at a large 4-year, non-HBCU is expected to increase from
32.2% in 2006 to 46.1% in 2014. For states that allocate two standard deviations above the
mean percent to merit-based programs (90.3%), the percent of low SES enrollment at a large
4-year, non-HBCU is expected to increase from 32.9% in 2006 to 45.3% in 2014. For states
that allocate no money for merit-based programs, the percent of low SES enrollment at a
large 4-year, non-HBCU is expected to increase from 30.8% in 2006 to 47.6% in 2014. For
large 4-year HBCU s, the percent of low SES enrollment increased for each of the cases
above except for states that allocate 90.3% to merit-based programs, in which the percent of
low SES enrollment decreased for large 4-year HBCUs. Again, due to the small number of
HBCUs in the sample, it is difficult to be certain how much the low SES enrollment
increased or decreased at large 4-year HBCUs. As with the previous results, it appears that

the percent of aid a state allocates for merit-based programs results in a difference between
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the percent of low SES enrollment between large 4-year HBCUs and non-HBCUs, but does
not affect the overall low SES enrollment, as the low SES enrollment increased about the
same for each case of the percent of aid allocated that was plugged into the regression
equation (mean, one standard deviation above the mean, two standard deviations above the
mean, zero). Even a state that allocates no money for merit-based programs sees a similar
increase in the percent of low SES enrollment at large 4-year, non-HBCUSs as other states that
do allocate money for merit-based programs. The only difference is that for states that
allocate large percentages of their financial aid to merit-based programs (at least 90% or
more), the low SES enrollment at large 4-year, HBCUs decreases over time instead of
increasing. Again, these results appear to disagree with Bettinger et al.’s (2016) conclusion
that less need aid and more merit aid negatively affect college enrollment for low SES
students. But again the results of the analysis for this study did not account for small and
medium size schools or 2-year universities.

In addition to the state financial aid predictors, the size of the institution had a
statistically significant relationship with low SES enrollment over time. For non-HBCU 4-
year universities with less than 4,000 students, the percent of low SES enrollment increased
from an average of 57.1% in 2006 to an average of 70.2% in 2014. For non-HBCU 4-year
universities with greater than 15,000 students, the percent of low SES enrollment increased
from an average of 50.5% in 2006 to 66.3% in 2014. It is encouraging to see the low SES
enrollment increasing at both small and large universities over time. Also, whether the
institution is a 2-year school or 4-year school had a statistically significant relationship with
low SES enrollment over time. For large non-HBCU 2-year institutions the percent of low

SES enrollment increased from an average of 53.8% in 2006 to an average of 71.1% in 2014.
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For large non-HBCU 4-year institutions the percent of low SES enrollment increased from an
average of 50.5% in 2006 to an average of 66.3% in 2014. These latter results are similar to
the findings above that the changes in low SES enrollment at a large (greater than 15,000
students) non-HBCU 4-year institution increased approximately 16% between 2006 and
2014. Again, it is encouraging to see low SES enrollment increasing at both 2-year and 4-
year schools over time. These results also do not support Goodman, Hurwitz, and Smith’s
(2017) argument that more low SES students are likely to attend 2-year schools versus 4-year
schools, but the results of the analysis for this study did not take into account small and
medium size universities.

Finally, three financial and institutional variables had a statistically significant
influence on low SES enrollment. For every $1000 increase in the total amount of financial
aid a state awards per FTE in 2006, it increased the low SES enrollment at large 4-year non-
HBCUs by 1%. This result supports Dynarski and Scott-Clayton’s (2013) finding that
increases in financial grant aid increases overall college enrollment. For every $1000
increase in the net tuition of a large 4-year non-HBCU in 2006, it decreased the low SES
enrollment at the school by 1%. Also, in 2006 the low SES enrollment medium size
(between 4,000 and 15,000 students) 4-year non-HBCU was 3.5% greater than the low SES
enrollment at a large size (greater than 15,000 students) 4-year non-HBCU.

In summary, the findings demonstrate that most of the financial aid predictors and the
interactions over time were not statistically significant predictors of African American,
Hispanic, or low SES enrollment. For those financial aid predictors and interactions over
time that had statistically significant relationships with African American, Hispanic, or low

SES enrollment, they were moderated by the type of school, HBCU or non-HBCU and 4-
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year or 2-year, and by the size of the school, small, medium, or large. Most of the results
applied to large, 4-year, non-HBCU schools because these were the default values at which
these variables were held constant while calculating the regression estimates for other
variables. A summary of the results for the statistically significant predictors and interactions
over time are given in Table 54.
Implications and Policy Considerations

Scholars have argued both for the benefits and harm of merit-based aid programs for
URM and low SES groups. Yet, the empirical evidence is mixed and this study reveals no
new evidence to further the arugment for or against merit-based aid programs for URM and
low SES groups. But this study did find some interesting statistically significant
relationships that could help inform financial aid stakeholders and policymakers about
college enrollment trends for URM and low SES groups.
College Enrollment in General

The findings of this study do not support the argument that merit-based aid will
encourage students from all backgrounds to perform at higher levels (Conner & Rabovsky,
2011). Findings suggest that neither the amount of funds allocated for merit-based aid nor
the percent of funds allocated for merit-based aid versus need-based aid results in African
American or Hispanic students to attending large 4-year, non-HBCU higher education
institutions at a higher rate. The findings of this study are also in contrast to Ness and
Tucker’s (2008) examination of Tennessee’s Educational Lottery Scholarship merit-based
aid program. They found that Tennessee’s Educational Lottery program increased the
African American college-going rate in the state. But the Tennessee Educational Lottery

program also increased the award amount for low SES students versus other students.



Table 54. Results for Significant Predictors and Interactions over Time

Interaction or Predictor Dependent Variable Type of School Results
HBCU/non-HBCU African American Large, 4-year, 6.7% (2006) to 8.5% (2014)
Enrollment non-HBCU

Enrollment Size

HBCU/non-HBCU

4-year/2-year

Amt of Need-Based Aid &
HBCU/non-HBCU

Hispanic Enrollment

Hispanic Enrollment

Hispanic Enrollment

Low SES Enrollment

Large, 4-year, HBCU

Small, 4-year,
non-HBCU

Medium, 4-year,
non-HBCU

Large, 4-year,
non-HBCU

Large, 4-year,
non-HBCU

Large, 4-year, HBCU

Large, 2-year,
non-HBCU

Large, 4-year,
non-HBCU

Large, 4-year,
non-HBCU

Decreased over time

1.3% (2006) to 4.4% (2014)

2.0% (2006) to 4.6% (2014)

2.4% (2006) to 5.0% (2014)

6.7% (2006) to 6.8% (2014)

2.8% (2006) to 5.1% (2014)

3.5% (2006) to 5.1% (2014)

3.1% (2006) to 5.1% (2014)

Need-Based Aid = $0
35.1% (2006) to 47.8% (2014)
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Interaction or Predictor

Dependent Variable

Type of School

Results

% to Merit Aid Programs &
HBCU/non-HBCU

Low SES Enrollment

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU

Need-Based Aid = $0
Increased over time

Need-Based Aid = $144
34.0% (2006) to 47.5% (2014)

Need-Based Aid = $144
Increased over time

Need-Based Aid = $473
31.4% (2006) to 47.0% (2014)

Need-Based Aid = $473
Increased over time

Need-Based Aid = $802
28.8% (2006) to 46.4% (2014)

Need-Based Aid = $802
Increased over time

% to Merit Aid = 0%
30.8% (2006) to 47.6% (2014)

% to Merit Aid = 0%
Increased over time




Table 54 (continued).

Interaction or Predictor

Dependent Variable

Type of School

Results

Enrollment Size

4-year/2-year

Low SES Enrollment

Low SES Enrollment

Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Large, 4-year,
non-HBCU

Large, 4-year, HBCU
Small, 4-year,
non-HBCU

Large, 4-year,
non-HBCU

Large, 2-year,
non-HBCU

Large, 4-year,
non-HBCU

% to Merit Aid = 24.7%
31.4% (2006) to 47.0% (2014)

% to Merit Aid =24.7%
Increased over time

% to Merit Aid = 57.5%
32.2% (2006) to 46.1% (2014)

% to Merit Aid = 57.5%
Increased over time

% to Merit Aid = 90.3%
32.9% (2006) to 45.3% (2014)

% to Merit Aid = 90.3%
Increased over time

57.1% (2006) to 70.2% (2014)
50.5% (2006) to 66.3% (2014)

53.8% (2006) to 71.1% (2014)

50.5% (2006) to 66.3% (2014)
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Tennessee’s Educational Lottery is not how the majority of merit-based aid programs are
implemented in states. The majority of states award the same amount of merit aid regardless
of a student’s SES. The difference in implementation of the Tennessee Educational Lottery
and the majority of other merit-based programs is likely why no positive relationship was
seen in this study between merit-based aid and African American enrollment as was seen in
Ness and Tucker’s (2008) study.

The findings of this study also do not directly support the argument that merit-based
aid programs will deny access to students from URM and low SES backgrounds (Connor &
Rabovsky, 2011; Hillman & Orians, 2013; Bettinger et al., 2016; Toutkoushian & Hillman,
2012; Farrell, 2004). This study’s findings suggest that neither the amount of funds allocated
for merit-based aid nor the percent of funds allocated for merit-based aid versus need-based
aid have any negative relationship with the college enrollment of African American or
Hispanic students at large 4-year, non-HBCU institutions in the state. The only finding of
this study that might suggest merit-based aid programs are detrimental is for states that
allocate large amounts of their financial aid (90% or greater) to merit-based programs are
expected to see a decrease in low SES enrollment at large 4-year, HBCUs in the state.
However, this finding pertains only to large 4-year HBCUSs, which account for a very small
percentage of institutions in only a few states in this study. This finding does apply to low
SES enrollment for the majority of institutions, or HBCUSs, across all states.

Supporting the claims of critics of merit-based aid programs, Perna and Titus] (2004)
multi-state study showed that as the amount of need-based aid increased, the more likely a
student from any racial/ethnic or SES background is to enroll in a 4-year school than not to

enroll. Other results from empirical studies show mixed results for whether increases in
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need-based aid programs increase college enrollment, particularly for low SES groups
(Goldrick-Rab et al., 2009; St. John et al., 2006). Echoing Perna and Titus’ (2004) results,
this study found that states with sustained greater amounts of need-based aid awarded per
FTE (over a 5-year period) have greater African American enrollment at their large, 4-year
institutions, both HBCUs and non-HBCUs. Specifically, states that awarded an average of
$900 per year for five years in need-based aid per FTE had 3.3% greater African American
enrollment at their large 4-year, non-HBCU institutions than states that awarded no need-
based aid per FTE over the same 5-year period. However, this study also found that states
offering varying amounts of need-based aid per FTE, including states offering no need-based
aid per FTE, saw similar amounts of increases in low SES enrollment between 2006 and
2014 at their large 4-year, non-HBCU institutions. These results contradict Perna and Titus’
(2004) findings, though their findings pertained to all 4-year schools, while this study’s
findings were relevant for only large (greater than 15,000 students) 4-year, non-HBCU
schools.

Other findings from this study about college enrollment in general pertain only to
large 4-year, non-HBCU institutions and low SES enrollment. Both of these findings were
expected given a recent U.S. Department of Education (2018) report that low SES students
consider cost of attendance critical when choosing whether or not to attend college. This
study found that for every $1000 increase in financial aid per FTE, low SES enrollment
increased in the state by 1%, and for every $1000 increase in net tuition of a state’s
institutions, low SES enrollment decreased in the state by 1%. This finding takes on
particular significance when comparing states that award no financial aid with states that

award significant amounts of financial aid, and also when comparing states whose public
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institutions’ tuitions are considerably greater with states whose public institutions’ tuitions
are considerably less.
Enrollment at Different Types of Institutions

Toutkoushian and Hillman (2012) argue it is not only important to consider whether
increases in merit-based aid programs affect the college-going rate, but also to consider
whether increases affect the types of colleges students from different ethnic groups decide to
attend. This study did find trends at difference types of colleges for different ethnic groups
over time, but none due to changes in merit-based aid. This study found there was a
significant difference in African American enrollment at large 4-year, non-HBCUs versus
HBCUs over time. While the African American enrollment at large 4-year, non-HBCUs
increased over time, the African American enrollment at large 4-year, non-HBCUs decreased
over time. This is not seen as a detriment to African American enrollment at HBCUs, but
rather as an indication of the increased diversity at HBCUs over time. This ss evidenced by
the increase of Hispanic enrollment by approximately 2% at large 4-year, HBCUs between
2006 and 2014, while the percent of Hispanic enrollment at large 4-year, non-HBCUs
remained fairly the same between 2006 and 2014. In addition, each size 4-year, non-HBCU
saw an increase in the percent of Hispanic enrollment between 2006 and 2014, but small
universities (less than 4,000 students) saw a slightly greater increase in Hispanic enrollment
than medium and large universities, an average of 0.5% greater. Although 0.5% may seem
small, it was one-fifth of the average overall increase of 2.5% in Hispanic enrollment at
medium and large 4-year, non-HBCU universities.

In a study of Georgia’s HOPE scholarship merit-based aid program, Singell, Jr. et al.

(2006) looked at low SES enrollment and found a rerouting of low SES students from more
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selective colleges to less selective colleges. The results of this study showed no rerouting of
low SES students, but rather an increase of low SES enrollment at both 4-year and 2-year
institutions, with the majority of 4-year schools designated as more selective than the
majority of 2-year schools. But the increase was specifically for large non-HBCU schools.
Furthermore, this study revealed an increase in low SES enrollment at both small and large 4-
year, non-HBCU universities. Thus this study showed no rerouting of low SES students
from large 4-year to large 2-year non-HBCU schools, or from large 4-year to small 4-year
non-HBCU schools. One reason the findings of this study may differ from Singell, Jr. et al.
(2006) results might be due to the nature of Georgia’s HOPE scholarship program, which
completely replaced all need-based aid programs in the state with a merit-based aid program.
The findings of this study are based on a variety of merit-based aid programs across all
states, the majority of which do not completely replace all need-based aid programs in the
state. It stands to reason that when all need-based aid in the state is replaced with a state-
wide merit aid program, then the group most dependent on need-based aid, low SES students,
would either decrease their in-state college enrollment or reroute to enroll in less selective
schools in the state.
Policy Considerations

Not only does this study contribute to the body of literature that addresses the
relationship between financial aid policies and college enrollment, but may also provide
some insight to help shape future financial aid policies within states. This study was
conducted in response to a growing concern about the effects of increased merit-based aid
programs on the college enrollment of URM and low SES groups. Although state merit-

based aid programs may produce other advantages or disadvantages for their states, overall
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they do not appear to be effective at increasing or decreasing the likelihood that a URM or
low SES student attends college or that a URM or low SES students attends one type of
college versus another. Yet, this study does show that states that award greater amounts of
need-based aid per FTE see greater percentages of African American enrollment at large 4-
year, non-HBCU institutions. Also, across all states there was a slightly greater increase in
Hispanic enrollment between 2006 and 2014 at small institutions versus medium and large
institutions, but there was not much difference in the increase in Hispanic enrollment
between 2006 and 2014 at large 4-year versus large 2-year non-HBCUs. Furthermore, this
study found that increases in financial aid of any type per FTE increases low SES enrollment
at large 4-year, non-HBCUs, but increases in net tuition decreases low SES enrollment at
large 4-year, non HBCUSs, and states that allocate 90% or more of their financial aid to merit-
based programs experienced low SES enrollment decrease at large 4-year, HBCUs in the
state. State policy-makers should be aware of these results when evaluating the overall
benefits of merit-based aid programs and when trying to promote diversity among college-
educated individuals in their state.

Also, serious consideration needs to be given to the higher education enrollment goals
for the state and how best to fit merit-based aid programs into the equation to meet those
goals. Proponents of merit-based aid programs laud their potential to increase college
enrollment for all racial/ethnic groups and all SES groups, but this does not seem to be the
case for URM and low SES groups. It is vital that states learn more about the impact of their
specific merit-based aid programs to determine if students and higher education institutions

in the state are benefitting in desired ways from the programs. Further ways which states
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might study their merit-based aid programs to gauge actual benefits, if any, are given in the
next section.
Future Directions for Research

The findings of this study indicate that a more complete understanding of the
relationship between financial aid policy and college enrollment warrants more attention and
further research. First, further development of the models of this study could add a fourth
level or replace the time level with student-level data and explore the interactions between
financial aid policies and key student characteristics, such as household income and diversity
of high school attended, on college enrollment. One of the limitations of this study was the
narrow categorization of low SES students as all students who receive Pell grants. Pell
grants are a crude estimation for low SES status. Using student-level financial data would
allow a study to use a more precise estimation and a greater number of categories for SES
status. In addition, a similar model of this study should be developed for HBCUs only using
the mean values of the covariates for HBCUSs in order to accurately depict the slopes and
trajectories of HBCU curves over time. It may prove of value to see the actual trajectory at
HBCUs of African American enrollment over time, African American enrollment as need-
based aid increases, and low SES enrollment as both need-based aid increases over time and
percent of aid allocated to merit-based programs increases over time.

Second, the findings showed that small 4-year, non-HBCU universities had a greater
increase in Hispanic enrollment between 2006 and 2014 than medium and large 4-year, non-
HBCUS, and that medium 4-year, non-HBCUSs had 3.5% greater low SES enrollment in 2006
than large 4-year, non-HBCUSs. These findings suggest there may be competing factors in

larger versus smaller universities that adversely affect Hispanic and low SES enrollment.
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This is important because it may indicate that financial aid policies may need to vary
depending on the size of the school for different URM or SES groups. Future research
should explore these findings.

Finally, to some degree merit-based aid programs have been lumped together, as with
this study, when the reality is that programs are implemented differently with different award
amounts which vary over a student’s matriculation and with different criteria for
qualification. Based on the aforementioned Ness and Tucker (2008) study of the Tennessee
Education Lottery Scholarship and Farrell’s (2004) recommendation that states reconsider
eligibility requirements to make merit-based programs more equitable for low SES and URM
students, how merit-based programs are implemented can influence the college enrollment of
URM and low SES groups and the college enrollment at different types of higher education
institutions in a state. These differences in implementation need to be taken into account
with future research. Additional research should account for the variation in size of merit-
based awards across states, the variation in lengths (number of academic years) of awards
across states, the variation in criterion required to receive the award across states, and other
factors that vary across state merit-based programs. It is essential to know how different
aspects of merit-based aid programs influence college enrollment to help states implement
specific merit-based aid programs tailored to meet their college enrollment goals for URM
and low SES students.

Conclusion

This study used states’ financial aid policies to probe the relationship between

financial aid allocation for higher education and college enrollment, specifically the

relationship between merit-based aid and URM and SES college enrollment at different types
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of colleges in a state. There were few statistically significant relationships between merit-
based aid and URM and SES enrollment at different types of colleges in states. The findings
showed a statistically significant positive relationship between African American enrollment
and the amount of need-based aid per FTE over time. The results of this study also showed a
statistically significant positive relationship between the amount of need-based aid per FTE
and low SES enrollment over time. In addition, analyses showed a statistically significant
positive relationship between the percent of aid allocated to merit-based programs and low
SES enrollment over time. Besides the financial aid predictors, this study also found
statistically significant positive relationships between non-HBCUs and African American
enrollment over time, university size and Hispanic enrollment over time, HBCUs versus non-
HBCUs and Hispanic enrollment over time, 4-year schools versus 2-year schools and
Hispanic enrollment over time, total financial aid per FTE and low SES enrollment,
university size and low SES enrollment over time, and 4-year schools versus 2-year schools
and low SES enrollment over time. The study revealed significant negative relationships
between HBCUs and African American enrollment over time, and net tuition and low SES
enrollment.

Arguments over the best approach to increase college enrollment for certain
racial/ethnic groups and different SES groups are mainly political and ideological. For a
number of reasons policy-makers and stakeholders tend to either advocate for increased
merit-based aid programs or increased need-based aid programs. Policy-makers should
consider that these approaches may not need to be in contrast to each other. There may be a
way to combine custom tailored merit-based aid programs with custom tailored need-based

aid programs to accomplish a state’s higher education goals. A custom tailored combination
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of merit-based and need-based programs will require much more research on the various
characteristics and different implementations of merit-based and need-based aid programs. A
custom tailored combination of merit-based and need-based programs will also require more
research on how financial and institutional characteristics affect certain trends in college
enrollment. This additional research will help policy-makers shape financial aid policies that
encompass both merit-based components and need-based components that work best for their

state and make the best use of their higher education financial aid funds.
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APPENDIX



Multicollinearity Analyses

Table Al. Stepwise Regression Results for Selectivity (Category 1).
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Variable Pearson Squared
Correlation
Coefficient
1 4-year/2-year 0.9073
2 Selectivity (4) 0.0054
3 Selectivity (3) 0.0051
4 Selectivity (2) 0.0124
5 Selectivity (5) 0.0359
6 Financial Aid per FTE 0.0006
7 HBCU/non-HBCU 0.0005
8 Geographic region (1) 0.0002
9 Amt of merit-based aid 0.0003
10 % Revenue from state appropriations 0.0001
11 Unemployment rate 0.0001
12 % Revenue from endowment income 0.0001
13 Enrollment size (2) 0.0001
14 % Revenue from grants & contracts 0.0000
15 Geographic region (4) 0.0000
16 Geographic region (3) 0.0000
17 Hispanic % of population 0.0000
18 % Expenditures for administration 0.0000
19 % Expenditures for other core expenses 0.0000
20 Net tuition 0.0000
21 % Aid allocated to merit-based programs 0.0000
22 African American % of population 0.0000
23 % Revenue from tuition 0.0000
24 Hispanic high school graduation rate 0.0000
25 Enrollment size (1) 0.0000
26 Amt of merit-based aid (5-yr average) 0.0000
27 Geographic region (2) 0.0000
28 Racial/ethnic diversity score 0.0000
29 % Adults with bachelor degree 0.0000
30 Per capita income 0.0000
31 African American high school graduation rate 0.0000




Table Al (continued).
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Step Variable Pearson Squared

Correlation
Coefficient

32 Geographic region (5) 0.0000

33 Amt of need-based aid (5-yr average) 0.0000

34 Amt of need-based aid 0.0000

35 Educational appropriations per FTE 0.0000

36 Median household income 0.0000

37 % Expenditures for instruction 0.0000

38 Average tuition at public 2-yr institutions 0.0000

Table A2. Stepwise Regression Results for Amt of merit-based aid (5-yr average).

Step Variable Pearson Squared
Correlation
Coefficient
1 Amt of merit-based aid 0.9565
2 Unemployment rate 0.0031
3 % Aid allocated to merit-based programs 0.0020
(5-yr average)
4 % Adults with bachelor degree 0.0017
5 % Aid allocated to merit-based programs 0.0006
6 African American high school graduation rate 0.0006
7 Per capita income 0.0003
8 Year 0.0003
9 Amt of need-based aid (5-yr average) 0.0003
10 Geographic region (5) 0.0001
11 Hispanic high school graduation rate 0.0001
12 % Revenue from state appropriations 0.0001
13 Median household income 0.0001
14 Average tuition at public 2-yr institutions 0.0001
15 Hispanic % of population 0.0002
16 Educational appropriations per FTE 0.0001
17 Geographic region (2) 0.0001
18 Geographic region (4) 0.0001
19 % Revenue from grants & contracts 0.0000
20 4-year/2-year 0.0000




Table A2 (continued).
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Step Variable Pearson Squared

Correlation
Coefficient

21 Geographic region (1) 0.0000

22 Net tuition 0.0000

23 HBCU/non-HBCU 0.0000

24 Selectivity (2) 0.0000

25 % Expenditures for instruction 0.0000

26 Geographic region (3) 0.0000

27 African American % of population 0.0000

28 Racial/ethnic diversity score 0.0000

29 % Revenue from tuition 0.0000

30 % Expenditures for other core expenses 0.0000

31 Selectivity (5) 0.0000

32 Average tuition at public 4-yr institutions 0.0000

33 Selectivity (1) 0.0000

34 Amt of need-based aid 0.0000

35 Enrollment size (2) 0.0000

Table A3. Stepwise Regression Results for Amt of need-based aid (5-yr average).

Step Variable Pearson Squared

Correlation
Coefficient

1 Amt of need-based aid 0.9430

2 Geographic region (1) 0.0092

3 Unemployment rate 0.0022

4 Geographic region (2) 0.0022

5 Geographic region (3) 0.0011

6 Geographic region (5) 0.0010

7 Average tuition at public 2-yr institutions 0.0006

8 Educational appropriations per FTE 0.0011

9 % Aid allocated to merit-based programs 0.0005

(5-yr average)

10 Median household income 0.0009

11 Hispanic % of population 0.0011

12 % Aid allocated to merit-based programs 0.0005




Table A3 (continued).
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Step Variable Pearson Squared
Correlation
Coefficient
13 Amt of merit-based aid 0.0004
14 African American high school graduation rate 0.0003
15 Geographic region (4) 0.0002
16 Financial aid per FTE 0.0002
17 4-year/2-year 0.0002
18 African American % of population 0.0001
19 % Adults with bachelor degree 0.0001
20 Year 0.0001
21 Per capita income 0.0001
22 % Revenue from grants & contracts 0.0001
23 % Revenue from endowment income 0.0000
24 Selectivity (3) 0.0000
25 Selectivity (2) 0.0000
26 % Revenue from state appropriations 0.0000
27 HBCU/non-HBCU 0.0000
28 % Expenditures for other core expenses 0.0000
29 Selectivity (1) 0.0000
30 Amt of merit-based aid (5-yr average) 0.0000
31 Selectivity (4) 0.0000
32 Selectivity (5) 0.0000
33 % Revenue from tuition 0.0000
34 Enrollment size (1) 0.0000
35 % Expenditures for instruction 0.0000
36 Average tuition at public 4-yr institutions 0.0000

Table A4. Stepwise Regression Results for Amt of merit-based aid.

Step Variable Pearson Squared
Correlation
Coefficient
1 Amt of merit-based aid (5-yr average) 0.9565
2 Unemployment rate 0.0026
3 % Adults with bachelor degree 0.0016
4 African American high school graduation rate 0.0005




Table A4 (continued).
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Step Variable Pearson Squared
Correlation
Coefficient
5 Geographic region (2) 0.0004
6 Geographic region (5) 0.0002
7 Geographic region (3) 0.0002
8 Median household income 0.0001
9 % Aid allocated to merit-based programs 0.0002
10 % Aid allocated to merit-based programs 0.0002
(5-yr average)
11 Hispanic % of population 0.0002
12 Average tuition at public 2-yr institutions 0.0001
13 Per capita income 0.0001
14 % Revenue from state appropriations 0.0001
15 Geographic region (4) 0.0001
16 Geographic region (1) 0.0001
17 % Revenue from grants & contracts 0.0000
18 4-year/2-year 0.0000
19 Selectivity (1) 0.0001
20 Financial aid per FTE 0.0000
21 Year 0.0000
22 Hispanic high school graduation rate 0.0000
23 Amt of need-based aid 0.0000
24 Average tuition at public 4-yr institutions 0.0000
25 African American % of population 0.0000
26 Educational appropriations per FTE 0.0000
27 Amt of need-based aid (5-yr average) 0.0000
28 Racial/ethnic diversity score 0.0000
29 % Expenditures for administration 0.0000
30 Enrollment size (1) 0.0000
31 Selectivity (5) 0.0000
32 Selectivity (2) 0.0000
33 % Expenditures for other core expenses 0.0000
34 % Revenue from tuition 0.0000
35 % Revenue from endowment income 0.0000




Table AS. Stepwise Regression Results for Amt of need-based aid.
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Variable Pearson Squared
Correlation
Coefficient
1 Amt of need-based aid (5-yr average) 0.9430
2 Average tuition at public 2-yr institutions 0.0046
3 Geographic region (1) 0.0023
4 Unemployment rate 0.0017
5 Median household income 0.0015
6 Geographic region (4) 0.0013
7 Educational appropriations per FTE 0.0009
8 Year 0.0005
9 Geographic region (3) 0.0003
10 Geographic region (2) 0.0007
11 Hispanic % of population 0.0006
12 Average tuition at public 4-yr institutions 0.0003
13 Financial aid per FTE 0.0003
14 Selectivity (1) 0.0002
15 % Aid allocated to merit-based programs 0.0002
(5-yr average)
16 Amt of merit-based aid 0.0004
17 % Aid allocated to merit-based programs 0.0005
18 African American % of population 0.0002
19 % Expenditures from other core expenses 0.0001
20 % Revenue from grants & contracts 0.0001
21 Geographic region (5) 0.0001
22 Hispanic high school graduation rate 0.0001
23 Selectivity (3) 0.0001
24 % Revenue from state appropriations 0.0000
25 Per capita income 0.0000
26 % Revenue from endowment income 0.0000
27 Selectivity (2) 0.0000
28 4-year/2-year 0.0000
29 % Revenue from tuition 0.0000
30 Enrollment size (1) 0.0000
31 Net tuition 0.0000
32 HBCU/non-HBCU 0.0000
33 African American high school graduation rate 0.0000
34 Selectivity (4) 0.0000
35 Selectivity (5) 0.0000
36 Amt of merit-based aid (5-yr average) 0.0000




Table A6. Stepwise Regression Results for Selectivity (Category 4).
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Variable Pearson Squared
Correlation
Coefficient
1 Selectivity (1) 0.3573
2 Selectivity (3) 0.1632
3 Selectivity (2) 0.1757
4 Selectivity (5) 0.2268
5 HBCU/non-HBCU 0.0017
6 Financial aid per FTE 0.0007
7 Geographic region (1) 0.0005
8 4-year/2-year 0.0002
9 Unemployment rate 0.0001
10 Average tuition at public 4-yr institutions 0.0002
11 Per capita income 0.0001
12 % Expenditures for instruction 0.0001
13 Geographic region (3) 0.0001
14 % Expenditures for administration 0.0000
15 Enrollment size (2) 0.0000
16 African American high school graduation rate 0.0000
17 Median household income 0.0000
18 African American % of population 0.0000
19 % Expenditures for other core expenses 0.0000
20 Year 0.0000
21 Net tuition 0.0000
22 Amt of merit-based aid (5-yr average) 0.0000
23 % Aid allocated to merit-based programs 0.0000
24 Hispanic % of population 0.0000
25 % Revenue from grants & contracts 0.0000
26 Geographic region (5) 0.0000
27 % Revenue from endowment income 0.0000
28 % Revenue from state appropriations 0.0000
29 Racial/ethnic diversity score 0.0000
30 Amt of need-based aid (5-yr average) 0.0000
31 Amt of need-based aid 0.0001
32 Geographic region (2) 0.0000
33 % Aid allocated to merit-based programs 0.0000

(5-yr average)




Table A7. Stepwise Regression Results for 4-year/2-year.
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Variable Pearson Squared
Correlation
Coefficient
1 Selectivity (1) 0.9073
2 Net tuition 0.0065
3 Amt of merit-based aid (5-yr average) 0.0012
4 Enrollment size (1) 0.0007
5 Year 0.0007
6 HBCU/non-HBCU 0.0007
7 % Revenue from endowment income 0.0006
8 % Revenue from tuition 0.0004
9 Geographic region (4) 0.0004
10 Hispanic % of population 0.0004
11 Average tuition at public 4-yr institutions 0.0004
12 % Expenditures for instruction 0.0003
13 % Expenditures for administration 0.0003
14 % Expenditures for other core expenses 0.0004
15 Geographic region (1) 0.0003
16 % Revenue from state appropriations 0.0003
17 Educational appropriations per FTE 0.0003
18 Geographic region (5) 0.0002
19 Amt of merit-based aid 0.0001
20 Financial aid per FTE 0.0001
21 Enrollment size (2) 0.0001
22 African American high school graduation rate 0.0001
23 Geographic region (3) 0.0001
24 Hispanic high school graduation rate 0.0001
25 % Revenue from grants & contracts 0.0001
26 Amt of need-based aid (5-yr average) 0.0000
27 Unemployment rate 0.0000
28 Selectivity (3) 0.0000
29 % Aid allocated to merit-based programs 0.0000
(5-yr average)
30 % Aid allocated to merit-based programs 0.0001
31 Amt of need-based aid 0.0000
32 African American % of population 0.0000
33 Selectivity (5) 0.0000
34 Selectivity (4) 0.0000
35 Selectivity (2) 0.0001
36 Per capita income 0.0000
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Table A8. Stepwise Regression Results for % Aid allocated to merit-based programs (5-yr

average).
Step Variable Pearson Squared
Correlation
Coefficient

1 % Aid allocated to merit-based programs 0.8168
2 Amt of merit-based aid (5-yr average) 0.0656
3 Amt of need-based aid (5-yr average) 0.0169
4 Geographic region (4) 0.0082
5 % Adults with bachelor degree 0.0036
6 African American high school graduation rate 0.0015
7 Per capita income 0.0014
8 Amt of need-based aid 0.0012
9 Median household income 0.0011
10 Geographic region (1) 0.0010
11 Geographic region (2) 0.0008
12 Geographic region (5) 0.0003
13 Educational appropriations per FTE 0.0004
14 Average tuition at public 4-yr institutions 0.0004
15 Amt of merit-based aid 0.0003
16 African American % of population 0.0003
17 Year 0.0002
18 Unemployment rate 0.0001
19 Financial aid per FTE 0.0001
20 4-year/2-year 0.0003
21 % Revenue from tuition 0.0001
22 Average tuition at public 2-yr institutions 0.0001
23 Geographic region (3) 0.0001
24 % Expenditures for other core expenses 0.0001
25 Enrollment size (2) 0.0000
26 Selectivity (3) 0.0000
27 Hispanic graduation rate 0.0000
28 Selectivity (2) 0.0000
29 % Revenue from grants & contracts 0.0000
30 Hispanic % of population 0.0000
31 Net tuition 0.0000
32 Selectivity (1) 0.0000
33 Enrollment size (1) 0.0000
34 % Expenditures for administration 0.0000
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Table A9. Stepwise Regression Results for Per capita income.

Step Variable Pearson Squared
Correlation
Coefficient
1 % Adults with bachelor degree 0.7389
2 Year 0.0469
3 Median household income 0.0368
4 Geographic region (1) 0.0325
5 Educational appropriations per FTE 0.0193
6 Geographic region (3) 0.0169
7 Amt of merit-based aid (5-yr average) 0.0069
8 African American high school graduation rate 0.0045
9 Amt of need-based aid (5-yr average) 0.0030
10 Unemployment rate 0.0037
11 % Aid allocated to merit-based programs 0.0019
12 Geographic region (4) 0.0014
13 Average tuition at public 4-yr institutions 0.0009
14 Geographic region (2) 0.0013
15 Average tuition at public 2-yr institutions 0.0005
16 Hispanic % of population 0.0016
17 Hispanic high school graduation rate 0.0006
18 % Aid allocated to merit-based programs 0.0004
(5-yr average)
19 Amt of merit-based aid 0.0004
20 Geographic region (5) 0.0002
21 African American % of population 0.0002
22 Selectivity (3) 0.0002
23 % Revenue from tuition 0.0001
24 Selectivity (2) 0.0000
25 Enrollment size (1) 0.0000
26 Amt of need-based aid 0.0000
27 Selectivity (5) 0.0000
28 % Revenue from state appropriations 0.0000
29 Financial aid per FTE 0.0000
30 4-year/2-year 0.0000
31 % Expenditures for instruction 0.0000
32 HBCU/non-HBCU 0.0000

33 Selectivity (4) 0.0000




Table A10. Stepwise Regression Results for Selectivity (Category 3).
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Variable Pearson Squared
Correlation
Coefficient
1 Selectivity (1) 0.1557
2 Selectivity (4) 0.2143
3 Selectivity (2) 0.1816
4 Selectivity (5) 0.3132
5 HBCU/non-HBCU 0.0029
6 Financial aid per FTE 0.0014
7 Geographic region (1) 0.0010
8 Hispanic % of population 0.0006
9 4-year/2-year 0.0006
10 Unemployment rate 0.0003
11 Average tuition at public 4-yr institutions 0.0004
12 Per capita income 0.0004
13 % Revenue from state appropriations 0.0003
14 % Expenditures for administration 0.0002
15 % Aid allocated to merit-based programs 0.0001
(5-yr average)
16 Enrollment size (2) 0.0001
17 % Expenditures for other core expenses 0.0001
18 Enrollment size (1) 0.0001
19 Amt of need-based aid (5-yr average) 0.0001
20 Amt of need-based aid 0.0003
21 African American % of population 0.0000
22 Net tuition 0.0000
23 Racial/ethnic diversity score 0.0000
24 Geographic region (3) 0.0000
25 Geographic region (4) 0.0000
26 Amt of merit-based aid (5-yr average) 0.0000
27 % Revenue from tuition 0.0000
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Table A11. Stepwise Regression Results for Geographic region (Category 4).

Step Variable Pearson Squared
Correlation
Coefficient
1 African American % of population 0.5208
2 Geographic region (1) 0.1068
3 Geographic region (2) 0.0515
4 Geographic region (5) 0.0696
5 Median household income 0.0469
6 Average tuition at public 2-yr institutions 0.0175
7 Geographic region (3) 0.0188
8 Unemployment rate 0.0074
9 Amt of need-based aid (5-yr average) 0.0061
10 % Aid allocated to merit-based programs 0.0055
(5-yr average)
11 African American high school graduation rate 0.0060
12 Hispanic % of population 0.0026
13 Average tuition at public 4-yr institutions 0.0013
14 % Aid allocated to merit-based programs 0.0013
15 Year 0.0009
16 Educational appropriations per FTE 0.0007
17 Amt of merit-based aid (5-yr average) 0.0006
18 Amt of merit-based aid 0.0005
19 Per capita income 0.0002
20 % Adults with bachelor degree 0.0002
21 Financial aid per FTE 0.0001
22 Selectivity (1) 0.0003
23 4-year/2-year 0.0001
24 % Expenditures for other core expenses 0.0001
25 % Expenditures for administration 0.0001
26 Enrollment size (2) 0.0000
27 Selectivity (2) 0.0000
28 Enrollment size (1) 0.0000
29 Selectivity (5) 0.0000
30 Hispanic high school graduation rate 0.0000

31 HBCU/non-HBCU 0.0000
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Table A12. Stepwise Regression Results for % Adults with bachelor degree.

Step Variable Pearson Squared
Correlation
Coefficient
1 Per capita income 0.7389
2 Median household income 0.0608
3 Educational appropriations per FTE 0.0116
4 Hispanic high school graduation rate 0.0138
5 African American high school graduation rate 0.0120
6 Geographic region (5) 0.0050
7 Geographic region (4) 0.0015
8 Hispanic % of population 0.0012
9 Average tuition at public 2-yr tuition 0.0022
10 Geographic region (3) 0.0016
11 Geographic region (2) 0.0011
12 Amt of need-based aid 0.0016
13 Year 0.0007
14 Selectivity (1) 0.0006
15 Financial aid per FTE 0.0022
16 African American % of population 0.0003
17 Geographic region (1) 0.0006
18 Average tuition at public 4-yr institutions 0.0005
19 HBCU/non-HBCU 0.0004
20 Amt of merit-based aid 0.0004
21 Amt of merit-based aid (5-yr average) 0.0009
22 Unemployment rate 0.0003
23 % Aid allocated to merit-based programs 0.0004
24 % Aid allocated to merit-based programs 0.0021
(5-yr average)
25 Selectivity (4) 0.0002
26 Enrollment size (1) 0.0001
27 Enrollment size (2) 0.0005
28 % Expenditures for other core expenses 0.0001
29 % Expenditures for administration 0.0001
30 Amt of need-based aid (5-yr average) 0.0001
31 % Revenue from tuition 0.0001
32 % Revenue from endowment income 0.0001
33 Selectivity (5) 0.0000
34 % Revenue from grants & contracts 0.0000

35 Selectivity (3) 0.0000




240

Table A13. Stepwise Regression Results for % Aid allocated to merit-based programs.

Step Variable Pearson Squared
Correlation
Coefficient
1 Amt of merit-based aid (5-yr average) 0.9565
2 Unemployment rate 0.0026
3 % Adult with bachelor degree 0.0016
4 African American high school graduation rate 0.0005
5 Geographic region (2) 0.0004
6 Geographic region (5) 0.0002
7 Geographic region (3) 0.0002
8 Median household income 0.0001
9 % Aid allocated to merit-based programs 0.0002
10 % Aid allocated to merit-based programs 0.0002
(5-yr average)
11 Hispanic % of population 0.0002
12 Average tuition at public 2-yr institutions 0.0001
13 Per capita income 0.0001
14 % Revenue from state appropriations 0.0001
15 Geographic region (4) 0.0001
16 Geographic region (1) 0.0001
17 % Revenue from grants & contracts 0.0000
18 4-year/2-year 0.0000
19 Selectivity (1) 0.0001
20 Financial aid per FTE 0.0000
21 Year 0.0000
22 Hispanic high school graduation rate 0.0000
23 Amt of need-based aid 0.0000
24 Average tuition at public 4-yr institutions 0.0000
25 African American % of population 0.0000
26 Educational appropriations per FTE 0.0000
27 Amt of need-based aid (5-yr average) 0.0000
28 Racial/ethnic diversity score 0.0000
29 % Expenditures for administration 0.0000
30 Enrollment size (1) 0.0000
31 Selectivity (5) 0.0000
32 Selectivity (2) 0.0000
33 % Expenditures for other core expenses 0.0000
34 % Revenue from tuition 0.0000

35 % Revenue from endowment income 0.0000




Table A14. Stepwise Regression Results for Median household income.
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Variable Pearson Squared
Correlation
Coefficient
1 % Adult with bachelor degree 0.7069
2 % Aid allocated to merit-based programs 0.0366
3 Per capita income 0.0222
4 Year 0.0165
5 Amt of need-based aid (5-yr average) 0.0078
6 Geographic region (3) 0.0113
7 Average tuition at public 4-yr institutions 0.0114
8 Average tuition at public 2-yr institutions 0.0133
9 Amt of merit-based aid (5-yr average) 0.0037
10 African American % of population 0.0036
11 Amt of need-based aid 0.0022
12 Geographic region (5) 0.0016
13 Hispanic high school graduation rate 0.0013
14 Hispanic % of population 0.0018
15 Geographic region (1) 0.0012
16 Geographic region (2) 0.0018
17 Geographic region (4) 0.0058
18 Financial aid per FTE 0.0011
19 Selectivity (1) 0.0009
20 % Aid allocated to merit-based programs 0.0005
(5-yr average)
21 Selectivity (2) 0.0004
22 Enrollment size (1) 0.0004
23 % Revenue from tuition 0.0004
24 Net tuition 0.0003
25 Enrollment size (2) 0.0002
26 Educational appropriations per FTE 0.0002
27 African American high school graduation rate 0.0001
28 Selectivity (3) 0.0001
29 % Revenue from state appropriations 0.0001
30 % Revenue from endowment income 0.0001
31 HBCU/non-HBCU 0.0001
32 Selectivity (5) 0.0001
33 % Expenditures for administration 0.0000
34 Amt of merit-based aid 0.0000
35 Racial/ethnic diversity score 0.0000
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Table A15. Stepwise Regression Results for Average tuition at public 2-yr institutions.

Step Variable Pearson Squared
Correlation
Coefficient
1 Hispanic % of population 0.3394
2 Per capita income 0.2756
3 Educational appropriations per FTE 0.0742
4 Geographic region (5) 0.0376
5 Average tuition at public 4-yr institutions 0.0157
6 % Aid allocated to merit-based programs 0.0148
7 African American % of population 0.0132
8 Hispanic high school graduation rate 0.0117
9 Geographic region (1) 0.0077
10 Geographic region (4) 0.0165
11 % Adults with bachelor degree 0.0023
12 Year 0.0035
13 Unemployment rate 0.0030
14 Geographic region (3) 0.0012
15 Geographic region (2) 0.0030
16 Amt of merit-based aid (5-yr average) 0.0013
17 Amt of need-based aid (5-yr average) 0.0012
18 Amt of need-based aid 0.0063
19 Enrollment size (2) 0.0005
20 Selectivity (5) 0.0005
21 Amt of merit-based aid 0.0003
22 African American high school graduation rate 0.0003
23 HBCU/non-HBCU 0.0002
24 % Expenditures for other core expenses 0.0001
25 Selectivity (1) 0.0001
26 Net tuition 0.0005
27 % Aid allocated to merit-based programs 0.0001
(5-yr average)
28 Selectivity (3) 0.0001
29 % Expenditures for administration 0.0001
30 Enrollment size (1) 0.0001
31 % Revenue from grants & contracts 0.0001
32 % Revenue from state appropriations 0.0000
33 Median household income 0.0000
34 % Expenditures for instruction 0.0000
35 % Revenue from tuition 0.0000
36 Financial aid per FTE 0.0000




Table A16. Stepwise Regression Results for Selectivity (Category 2).
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Variable Pearson Squared
Correlation
Coefficient
1 Selectivity (1) 0.1016
2 Selectivity (4) 0.1399
3 Selectivity (3) 0.2186
4 Selectivity (5) 0.3556
5 HBCU/non-HBCU 0.0046
6 Financial aid per FTE 0.0035
7 Amt of need-based aid (5-yr average) 0.0014
8 Geographic region (2) 0.0009
9 African American % of population 0.0004
10 4-year/2-year 0.0004
11 Per capita income 0.0004
12 African American high school graduation rate 0.0004
13 Unemployment rate 0.0003
14 Average tuition at public 4-yr institutions 0.0003
15 Enrollment size (2) 0.0003
16 % Revenue from state appropriations 0.0002
17 Amt of need-based aid 0.0002
18 Enrollment size (1) 0.0002
19 % Expenditures for administration 0.0003
20 % Expenditures for other core expenses 0.0003
21 % Expenditures for instruction 0.0001
22 Hispanic % of population 0.0001
23 % Aid allocated to merit-based programs 0.0000
(5-yr average)
24 Median household income 0.0000
25 Geographic region (1) 0.0000
26 Geographic region (3) 0.0000
27 Year 0.0001
28 % Revenue from grants & contracts 0.0000
29 Hispanic high school graduation rate 0.0000
30 Geographic region (4) 0.0000
31 Educational appropriations per FTE 0.0000
32 Amt of merit-based aid 0.0000




Table A17. Stepwise Regression Results for Hispanic % of population.
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Variable Pearson Squared
Correlation
Coefficient
1 Average tuition at public 2-yr institutions 0.3394
2 Per capita income 0.2312
3 Geographic region (5) 0.1069
4 African American % of population 0.0320
5 Unemployment rate 0.0230
6 Geographic region (2) 0.0165
7 Geographic region (3) 0.0172
8 % Adult with bachelor degree 0.0159
9 % Aid allocated to merit-based programs 0.0076
10 Average tuition at public 4-yr institutions 0.0054
11 Hispanic high school graduation rate 0.0095
12 Enrollment size (1) 0.0041
13 Enrollment size (2) 0.0013
14 Geographic region (1) 0.0010
15 Amt of need-based aid (5-yr average) 0.0019
16 Geographic region (4) 0.0013
17 Amt of need-based aid 0.0011
18 Selectivity (5) 0.0010
19 4-year/2-year 0.0012
20 Amt of merit-based aid (5-yr average) 0.0010
21 Amt of merit-based aid 0.0014
22 Educational appropriations per FTE 0.0004
23 Financial aid per FTE 0.0003
24 % Expenditures for administration 0.0004
25 African American high school graduation rate 0.0003
26 Year 0.0004
27 Median household income 0.0003
28 HBCU/non-HBCU 0.0002
29 Net tuition 0.0001
30 % Revenue from state appropriations 0.0002
31 % Revenue from other core expenses 0.0001
32 Selectivity (3) 0.0001
33 % Aid allocated to merit-based programs 0.0000
(5-yr average)
34 Selectivity (2) 0.0000
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Table A18. Stepwise Regression Results for Year.

Step Variable Pearson Squared
Correlation
Coefficient
1 Average tuition at public 4-yr institutions 0.3394
2 % Expenditures for other core expenses 0.2312
3 African American high school graduation rate 0.1069
4 Per capita income 0.0320
5 Median household income 0.0230
6 Geographic region (1) 0.0165
7 Geographic region (3) 0.0172
8 Amt of merit-based aid (5-yr average) 0.0159
9 Unemployment rate 0.0076
10 Educational appropriations per FTE 0.0054
11 Amt of need-based aid (5-yr average) 0.0095
12 Geographic region (2) 0.0041
13 % Revenue from grants & contracts 0.0013
14 Average tuition at public 2-yr institutions 0.0010
15 Hispanic high school graduation rate 0.0019
16 Net tuition 0.0013
17 Financial aid per FTE 0.0011
18 % Expenditures for administration 0.0010
19 % Aid allocated to merit-based programs 0.0012
20 % Expenditures for instruction 0.0010
21 Selectivity (Category 4) 0.0014
22 % Aid allocated to merit-based programs 0.0004
(5-yr average)
23 Selectivity (2) 0.0003
24 Enrollment size (2) 0.0004
25 Hispanic % of population 0.0003
26 Amt of merit-based aid 0.0004
27 % Revenue from state appropriations 0.0003
28 % Adults with bachelor degree 0.0002
29 African American % of population 0.0001
30 Amt of need-based aid 0.0002
31 Racial/ethnic diversity score 0.0001
32 Selectivity (5) 0.0001
33 Geographic region (4) 0.0000
34 Geographic region (5) 0.0000
35 % Revenue from tuition 0.0000

36 % Revenue from endowment income 0.0000
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Table A19. Variable Inflation Analysis without 4-year/2-year.

Variable Variable Inflation Tolerance
Factor
Selectivity (1) 24.2531 0.0412
Selectivity (4) 13.6740 0.0731
Per capita income 12.1438 0.0824
Selectivity (3) 7.8957 0.1267
Geographic region (4) 7.2336 0.1382
% Adults with bachelor degree 7.1162 0.1405
Median household income 6.6354 0.1507
Selectivity (2) 5.8813 0.1700
Average tuition at public 2-yr institutions 5.6651 0.1765
Hispanic % of population 5.4935 0.1820
Year 5.1959 0.1925
Selectivity (5) 4.7938 0.2086
African American % of population 4.7534 0.2104
Geographic region (1) 4.5227 0.2211
Net tuition 4.3598 0.2294
Average tuition at public 4-yr institutions 3.4958 0.2861
Geographic region (2) 3.3394 0.2995
Geographic region (5) 3.2179 0.3108
African American high school graduation rate 3.0675 0.3260
Hispanic high school graduation rate 2.8394 0.3522
% Aid allocated to merit-based programs 2.7657 0.3616
Geographic region (3) 2.7612 0.3622
Enrollment size (1) 2.7273 0.3667
Amt of need-based aid 2.6064 0.3837
Amt of merit-based aid 2.4976 0.4004
Educational appropriations per FTE 2.4457 0.4089
Enrollment size (2) 2.3123 0.4325
% Expenditures for other core expenses 2.2705 0.4404
Financial aid per FTE 2.2491 0.4446
% Revenue from tuition 1.9590 0.5105
Unemployment rate 1.8531 0.5396
% Expenditures for instruction 1.7953 0.5570
% Revenue from grants & contracts 1.6521 0.6053
% Expenditures for administration 1.4055 0.7115
% Revenue from state appropriations 1.3520 0.7396
HBCU/non-HBCU 1.2232 0.8175
% Revenue from endowment income 1.1508 0.8690

Racial/ethnic diversity score 1.0189 0.9815
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Table A20. Stepwise Regression Results for Selectivity (Category 1) without 4-year/2-year in

the regression equation.

Step Variable Pearson Squared
Correlation
Coefficient
1 Net tuition 0.5101
2 Selectivity (4) 0.0999
3 Selectivity (3) 0.0918
4 Selectivity (2) 0.1186
5 Selectivity (5) 0.1331
6 HBCU/non-HBCU 0.0016
7 Financial aid per FTE 0.0013
8 Geographic region (1) 0.0008
9 % Revenue from state appropriations 0.0004
10 % Revenue from tuition 0.0003
11 % Aid allocated to merit-based programs 0.0001
12 % Expenditures for instruction 0.0001
13 Geographic region (3) 0.0001
14 African American high school graduation rate 0.0001
15 % Adults with bachelor degree 0.0001
16 Unemployment rate 0.0001
17 Average tuition at public 4-yr institutions 0.0001
18 Educational appropriations per FTE 0.0001
19 % Revenue from grants & contracts 0.0001
20 Enrollment size (1) 0.0000
21 Enrollment size (2) 0.0000
22 Per capita income 0.0000
23 % Revenue from endowment income 0.0000
24 Amt of merit-based aid 0.0000
25 Amt of need-based aid 0.0000
26 % Expenditures for other core expenses 0.0000
27 Hispanic high school graduation rate 0.0000
28 Racial/ethnic diversity score 0.0000
29 African American % of population 0.0000
30 Geographic region (4) 0.0000
31 % Expenditures for administration 0.0000
32 Geographic region (5) 0.0000
33 Geographic region (2) 0.0000
34 Median household income 0.0000




248

Table A21. Variable Inflation Analysis without Selectivity.

Variable Variable Inflation Tolerance
Factor
Per capita income 12.0941 0.0827
Geographic region (4) 7.6127 0.1386
% Adults with bachelor degree 7.0854 0.1411
Median household income 6.6122 0.1512
Average tuition at public 2-yr institutions 5.6461 0.1771
Hispanic % of population 5.4601 0.1832
Year 5.1686 0.1935
African American % of population 4.7350 0.2112
Geographic region (1) 4.4935 0.2226
Net tuition 4.4708 0.2237
4-year/2-year 3.5623 0.2807
Average tuition at public 4-yr institutions 3.4674 0.2884
Geographic region (2) 3.3324 0.3001
Geographic region (5) 3.2224 0.3103
African American high school graduation rate 3.0668 0.3261
Hispanic high school graduation rate 2.8381 0.3524
% Aid allocated to merit-based programs 2.7610 0.3622
Geographic region (3) 2.7371 0.3654
Enrollment size (1) 2.6992 0.3705
Amt of need-based aid 2.5992 0.3847
Amt of merit-based aid 2.4750 0.4040
Educational appropriations per FTE 2.4490 0.4083
Enrollment size (2) 2.2806 0.4385
% Expenditures for other core expenses 2.2799 0.4386
Financial aid per FTE 2.2024 0.4541
% Revenue from tuition 1.9747 0.5064
Unemployment rate 1.8385 0.5439
% Expenditures for instruction 1.8070 0.5534
% Revenue from grants & contracts 1.6519 0.6054
% Expenditures for administration 1.4049 0.7118
% Revenue from state appropriations 1.3393 0.7467
HBCU/non-HBCU 1.1919 0.8390
% Revenue from endowment income 1.1438 0.8743

Racial/ethnic diversity score 1.0185 0.9819
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Table A22. Fixed Effects for African American Enrollment (Predictor: % Adults with

bachelor degree).

Effect Estimate Significance
Intercept 0.8021 <.0001
Year 0.0115 0.0010
% Adults with bachelor degree -0.0008 0.7625

Table A23. Fixed Effects for African American Enrollment (Predictor: Median household

income).

Effect Estimate Significance
Intercept 0.8162 <.0001
Year 0.0082 0.0076
Median household income 0.0384 0.0001

Table A24. Fixed Effects for African American Enrollment (Predictor: Per capita income).

Effect Estimate Significance
Intercept 0.8248 <.0001
Year 0.0063 0.0846
Per capita income 0.0393 0.0211

Table A25. Fixed Effects for African American Enrollment (Predictors: Median household

income & Per capita income).

Effect Estimate Significance
Intercept 0.8189 <.0001
Year 0.0076 0.0381
Median household income 0.0365 0.0023

Per capita income 0.0063 0.7638
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Table A26. Variable Inflation Analysis without Selectivity, % Adults with bachelor degree, &

Per capita income.

Variable Variable Inflation Tolerance
Factor
Geographic region (4) 7.1959 0.1390
Average tuition at public 2-yr institutions 5.2235 0.1914
Hispanic % of population 4.9944 0.2002
African American % of population 4.6437 0.2154
Net tuition 4.4707 0.2237
Geographic region (1) 4.0302 0.2481
4-year/2-year 3.5426 0.2823
Average tuition at public 4-yr institutions 3.3097 0.3021
Geographic region (2) 3.2609 0.3067
Year 3.1548 0.3170
Geographic region (5) 3.1058 0.3220
Median household income 2.9074 0.3440
African American high school graduation rate 2.8293 0.3535
% Aid allocated to merit-based programs 2.7296 0.3664
Enrollment size (1) 2.6865 0.3722
Hispanic high school graduation rate 2.5515 0.3919
Amt of merit-based aid 2.3760 0.4209
Amt of need-based aid 2.3690 0.4221
% Expenditures for other core expenses 2.2769 0.4392
Enrollment size (2) 2.2699 0.4406
Educational appropriations per FTE 2.1895 0.4567
Financial aid per FTE 2.1789 0.4589
Geographic region (3) 2.0324 0.4920
% Revenue from tuition 1.9728 0.5069
% Expenditures for instruction 1.8069 0.5534
Unemployment rate 1.7859 0.5600
% Revenue from grants & contracts 1.6511 0.6057
% Expenditures for administration 1.4044 0.7120
% Revenue from state appropriations 1.3390 0.7468
HBCU/non-HBCU 1.1872 0.8423
% Revenue from endowment income 1.1429 0.8750

Racial/ethnic diversity score 1.0184 0.9819
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Table A27. Fixed Effects for African American Enrollment (Predictor: Geographic region).

Effect Estimate Significance
Intercept 0.6704 <.0001
Year 0.0112 0.0004
Geographic region (1) 0.2173 0.0043
Geographic region (2) 0.1294 0.0312
Geographic region (3) 0.1740 0.0408
Geographic region (4) 0.2317 0.0003
Geographic region (5) 0.1075 0.0753
Geographic region (6) Reference Reference

Table A28. Fixed Effects for African American Enrollment (Predictor: African American %

of population).

Effect Estimate Significance
Intercept 0.8478 <.0001
Year 0.0108 0.0006
African American % of population 0.0193 <.0001

Table A29. Fixed Effects for African American Enrollment (Predictors: Geographic region

& African American % of population).

Effect Estimate Significance
Intercept 0.7934 <.0001
Year 0.0109 0.0006
African American % of population 0.0189 <.0001
Geographic region (1) 0.0872 0.1435
Geographic region (2) 0.0593 0.1664
Geographic region (3) 0.1164 0.0494
Geographic region (4) 0.0411 0.5158
Geographic region (5) 0.0788 0.1600

Geographic region (6) Reference Reference
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Table A30. Variable Inflation Analysis without Selectivity, % Adults with bachelor degree,

Per capita income, & Geographic region.

Variable Variable Inflation Tolerance
Factor
Net tuition 4.3651 0.2291
Average tuition at public 2-yr institutions 3.8710 0.2583
4-year/2-year 3.2392 0.3087
Hispanic % of population 3.0752 0.3252
Year 2.8893 0.3461
Average tuition at public 4-yr institutions 2.8450 0.3515
Enrollment size (1) 2.6561 0.3765
% Aid allocated to merit-based programs 2.4259 0.4122
African American high school graduation rate 2.3991 0.4168
Hispanic high school graduation rate 2.3973 0.4171
% Expenditures for other core expenses 2.2720 0.4402
Enrollment size (2) 2.2650 0.4415
Financial aid per FTE 2.1584 0.4633
Amt of merit-based aid 2.1182 0.4721
% Revenue from tuition 1.9638 0.5092
Educational appropriations per FTE 1.9376 0.5161
Median household income 1.9164 0.5218
African American % of population 1.9015 0.5259
% Expenditures for instruction 1.8003 0.5555
Amt of need-based aid 1.6841 0.5938
% Revenue from grants & contracts 1.6491 0.6064
Unemployment rate 1.6289 0.6139
% Expenditures for instruction 1.4022 0.7132
% Revenue from state appropriations 1.3300 0.7519
HBCU/non-HBCU 1.1771 0.8496
% Revenue from endowment income 1.1428 0.8751

Racial/ethnic diversity score 1.65 0.9822




