
ABSTRACT 
 
 
YODER, MICHAEL JAY.  Rural Students’ Access to and Success in Higher Education: A 
Case Study.  (Under the direction of Dr. Robert C. Serow and Dr. Louis D. Hunt.)  
 

Rural communities continue to be challenged by socioeconomic issues that will not 

easily be resolved.  High unemployment and poverty, low educational attainment, and 

geographic isolation contribute to the human capital deficit that plagues many rural 

communities.  Familial and community attitudes towards higher education may further limit 

the enrollment of rural students in selective universities.  This paper is an evaluation of the 

extent to which students from rural communities are admitted to North Carolina State 

University (NCSU) and, once admitted, whether they successfully complete degrees at rates 

similar to non-rural students.   

The theory of distributive justice served as the framework for this study.  Data, which 

included indicators of high school academic success, demographic information, and 

university admission status, was collected and organized by the North Carolina State 

University Office of Planning and Analysis.  Quantitative research methods, including 

logistic regression analysis, were used to determine the impact of independent variables on 

previously identified dependent variables (admission to the university, graduation in four 

years and graduation in five years), in this post-hoc, longitudinal case study.   

In relation to the percent of North Carolina residents classified as rural or non-rural, 

rural students, representing the first time, first year freshman cohorts of 1999 and 2000, did 

not apply for admission to the University at rates equal to those for non-rural students.  The 

literature suggests that because fewer rural adults have completed college degrees, they 

receive a lower per-capita income and rural students receive less guidance regarding 



preparation for, application to, and participation in higher education.  That fewer rural 

students applied and were admitted to NCSU in this study may support those findings.  

Lower application rates further suggest that rural students may not receive the information 

they need to make informed decisions regarding institutional choice.  However, familial and 

community attitudes regarding accessibility to selective universities may also play a role.  

Non-rural students outperformed rural students on both the math and verbal portions 

of the SAT, they completed more Advanced Placement and honors courses, their parents 

completed higher levels of education and more of their parents were alumni/ae of North 

Carolina State University.  While rural students trailed their non-rural counterparts in a 

number of academic and non-academic indicators of success, they did have a higher average 

high school grade point average.  The results further suggest that there was no difference 

between rural and non-rural students when comparing four-year graduation rates and that the 

odds of graduating in five years were greater for rural students. 

Equal access to public higher education becomes a question of equitable access to 

public higher education when the type of institution attended determines, to a large degree, 

the benefits received by the student.  Collectively, the benefits received by individual 

students become the human capital with which communities function and equitable 

distribution of the benefits of higher education helps assure the viability of those 

communities.  The results of this study indicate that rural students, representing the freshman 

class of 1999 and 2000 demonstrated their ability to successfully compete socially and 

academically with students from non-rural communities.  If North Carolina State University 

seeks to extend its goods and services to all of the state’s communities it must find a way to 

enhance the application rates of rural residents.   
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CHAPTER I 

 
Introduction 

 
 

In the summer of 2006, the United States reached a population of 300 million 

residents.  Facing political and economic challenges from foreign competitors, entrenched 

in a war some found difficult to justify and even more difficult to conclude, the country  

found itself seeking answers to social questions not faced for several decades, if ever 

before.  As the nation’s superiority in education and business is being challenged and our 

awareness of the insecurity associated with open borders is being raised to a new level, 

there are personal, professional, and national security implications associated with 

inequalities in educational opportunity (Gerald & Haycock, 2006).  

While higher education is available in many different forms, it is not equally 

available to everyone (Bowen, 1997).   Public institutions of higher education continue to 

be challenged by the under-representation of students from certain racial-ethnic groups, 

geographic locations, and socio-economic levels (Ancheta, 2002; Gibbs, 1998; U.S. 

Commission on Civil Rights, 2002). 

In previous studies, geographic location was determined to be a factor in equal 

access to higher education, with rural citizens represented in freshman cohorts at rates 

lower than those for students from non-rural communities (Gibbs, Swain, & Teixiera, 

1998; Turner & Pusser, 2004).   Rural communities are often associated with higher rates 

of poverty and unemployment and fail to provide a rigorous high school curriculum, 

including Advanced Placement (AP) courses, valued by major universities (Greenburg & 
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Teixeira, 1998).  Completion of AP courses has been associated with a higher grade point 

average (GPA) and greater opportunity for university admission.  But research exploring 

the impact of geographic location on access to and success in higher education is limited 

(Arnold, 2004).  

 Not so long ago, a high school diploma provided sufficient evidence of 

achievement that the possessor thereof could secure a job allowing him or her to enjoy a 

reasonable quality of life.   But “now the lock has been changed and the college degree has 

replaced the high school diploma as the pass to economic advancement” (U.S. Department 

of Education, 2000, p 6).   

There are a myriad of benefits inherent degree completion, including greater 

lifetime earning potential, personal and professional networking, exposure to diverse 

philosophies, enhanced leadership abilities and opportunities, greater health, and a longer 

life expectancy (Mortenson, 2000, p 2).  As a social good, education helps prepare students 

to become leaders at the community, state, and national levels and, where college 

graduates choose to reside following graduation has a direct impact on the broader 

distribution of educational benefits.   

Universities seek to enroll a student body that represents their desired educational 

community.  Carefully constructed admissions policies create a student body with desired 

levels of diversity in gender, race, and socioeconomic status, as well as academic, athletic, 

and artistic ability.  Complicating matters of access is the issue of supply and demand.  

Today, excess demand has allowed many universities to become more selective in their 

admissions process (Winston, 1999).  The cycle of increased demand and greater 
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selectivity enhances a university’s human capital, but makes access elusive for a greater 

number of students. 

College applicants are screened according to their high school grade point average, 

class rank, scores on standardized achievement tests, extracurricular activities, letters of 

reference, essays, and a multitude of variables that institutions deem appropriate (Rigol, 

2003).  Some applicants are admitted through early admissions, while others, considered to 

be borderline applicants, may require a second review of their credentials.  Still others are 

left to enter higher education elsewhere.  While admission to some institutions may be a 

simple matter of comparing numbers, the process is not often so simple. 

    

Research Questions 

 Considering the importance of equal access to institutions of higher education and 

the challenges facing rural communities, the two research questions that served to drive 

this study are as follows: 

 

(1) Compared to non-rural students, do rural students enjoy equal access to North 

Carolina State University? 

 

(2) Once enrolled in a program of study at North Carolina State University, do 

rural students graduate in four and five years at rates comparable to non-rural 

students? 
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Purpose of This Inquiry 

 The primary purpose of this inquiry is to investigate the degree to which 

prospective students, based on their geographical residence, are admitted to North Carolina 

State University.  When studying admission data for the University of Virginia, Turner and 

Pusser (2005) found that students from Virginia’s rural communities were 

underrepresented in the state’s flagship university.  But, while Turner and Pusser were able 

to demonstrate a correlation between access and geographical location, there have been 

few studies to which these results may be compared.  This issue is further complicated by 

an inconsistency in the way in which educational researchers and government agencies 

have defined rurality.  Varying definitions of this term may lead to inconsistent 

conclusions upon which critical decisions may be made.  In addition, fundamental changes 

have occurred in the way the Economic Research Service of the United States Department 

of Agriculture defines rurality, which has further complicated efforts to compare current-

day studies with those completed prior to 2003. 

Another purpose of this study is to investigate the level of academic success 

realized by rural students as they compare to non-rural students.  Gibbs, et al., (1998) 

suggests that rural students lag behind urban students in successful completion of college 

degrees.   Admission to an institution of higher learning is pointless if the individual has 

little chance of successfully completing a bona fide program of study (Kellogg 

Commission on the Future of State and Land-Grant Universities, 2000).   

Universities seek to enroll those students who have the greatest opportunity for 

success.  Attrition rates have been demonstrably higher for rural students when compared 
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to urban students (Aylesworth & Bloom, 1976).  Unless a student graduates, the 

competitive advantage associated with higher education will be unrealized.  And, where 

enrollment is limited, failure to attain a degree may mean that someone else missed an 

opportunity to enroll in and graduate from the institution.   

 Another aim of this study is to better understand those factors that impact student 

access and success.  Rigol (2003) concluded that there are practically as many different 

approaches to selecting a freshman cohort as there are institutions of higher education.  

Since universities often fail to communicate the importance of each criterion considered in 

the admission process, prospective students may fail to position themselves adequately for 

selection by their institution of choice. 

 

Importance of This Study 

 
In our fast-paced, globalized economy, “keeping up with the Joneses” really means 

keeping up with rapidly developing countries like China, India, and many of those in the 

Pacific Rim.  In the minds of some, keeping up is not simply a matter of more and better 

technology or greater employment opportunities for the citizenry, but a question of 

national stature and with that stature, perceived security.  Furthermore, keeping up has 

never been acceptable.  Countries that provide the greatest access to high quality education 

are better able to leverage their human capital, thereby enhancing their global position.  In 

order for the United States to excel and lead within the global marketplace, American 

citizens must have access to the most relevant educational programs at the most prestigious 
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colleges and universities (Bowen & Rudenstine, 2003; U.S. Department of Education, 

2003).   

 Previous studies have shown that the most prestigious leadership positions in our 

society go to those who complete programs of study at the most selective colleges and 

universities (Bowen & Bok, 1999).  Students not afforded the opportunity to study at 

highly selective institutions earn less during their lifetimes and rise to fewer positions of 

leadership in American society (Turner & Pusser, 2005).  

Land-grant institutions were created to educate the citizenry in the fields of 

“agriculture, the mechanical arts, military tactics and classical studies so that members of 

the working class could obtain a liberal, practical education” (National Association of State 

Universities Land-Grant Colleges, 1995, p 1).  Because rural communities frequently 

derive a substantial portion of their revenue from agriculturally related industry and land-

grant universities served the agricultural sector, rural people have historically had a deep-

rooted relationship with land-grant institutions.  Therefore, access to the programs offered 

at land-grant universities is often considered to be more than a privilege; it is considered by 

many to be a right. 

Higher education is a social good that provides benefits to each community in 

which college graduates live and work.  Distribution of the social good to rural 

communities is necessary for the future development of those communities.  In Chapter 

Two, I will discuss access to higher education and its implications.  While access to 

community colleges is available to all North Carolina residents, the specific benefits of 

attending the State’s land-grant university are realized by a relative few.  Declining transfer 
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access and increasing selectivity on the part of the institution make access to highly 

selective universities increasingly challenging.  These challenges threaten the future 

development and well-being of our human capital, as well as the viability of both rural and 

urban communities. 

 

Effects of Equality in Educational Opportunity on the Institution 

In some ways, public universities are microcosms of society, enrolling diverse 

student cohorts that offer exposure to a variety of philosophies, cultures and life 

experiences.  Diversity, the opportunity to experience a broad range of individuals, 

philosophies, and ideologies, is esteemed as desirable in higher education because it 

provides opportunity for students to expand their thought processes and enhance their 

understanding of and tolerance for differences in society.  Enhanced understanding and 

tolerance, it has been proposed, will lead to greater cooperation, less conflict between 

segments of society, and ultimately, a greater good for society in general (American 

Association of University Professors, 2003; Schuck, 2003).  Without equal opportunity for 

those representatives of different racial and ethnic groups, geographic regions, or 

socioeconomic classes, diversity in our public land-grant universities is simply an 

unfulfilled mandate. 

Because graduates of the university become leaders of society, the knowledge, 

perspective, and understanding with which they leave the institution will directly and 

indirectly impact the institution and society.  More specifically, “higher education is a 

social good with consequences for the larger social household” (Bowen, 1997, p 19-20).  
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College graduates are more active in their communities and contribute to charitable causes 

at a higher rate than non-college graduates (Kellogg Commission on the Future of State 

and Land-Grant Universities, 1998).  In addition, graduates of research universities earn 

more and, in turn, their universities receive higher levels of donative wealth (Winston, 

1999). 

 

Effects of Equality in Educational Opportunity on the Individual 
 

Higher education provides both individual and societal benefits. “In almost every 

way people with more education enjoy a higher standard of living, they live longer, have 

better health, and are happier and more productive than those with less education.” 

(Mortenson, 2000, p 2).   The opportunity to attend a selective or highly selective 

university includes greater opportunity to graduate, increased likelihood of access to 

graduate school, and higher wages once employed (Carnevale & Rose, 2003).  Because 

different types of institutions offer different levels of social and academic benefits, the 

need to attend the right college or university is now more important than ever before 

(Bollinger, 2002).   

Results of the National Longitudinal Survey of Youth, a survey of individuals from 

1979 to 1996, indicate that “graduates from public universities earned 4.5% less than 

graduates from private universities.  Students graduating from graduate degree granting 

institutions earned 14% more than did those graduating from liberal arts colleges” (Monk, 

2000. p 286).  In 2004, a worker 18 years of age and older, and possessing a high school 

diploma could expect a median annual income of $28,645.  Those with a bachelor’s degree 
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earned $51,554 and those with an advanced degree earned $78,093 (U.S. Census Bureau, 

2005).  Thus, those who graduate from prestigious and highly selective universities 

experience an improvement in many quality of life factors, both financial and otherwise. 

 

Theoretical Perspectives 

The principle of distributive justice states that equals should be treated equally and 

un-equals, unequally.  At the heart of this thesis is a question of equity; equity in access to 

higher education and even before that, equity in preparation for higher education.  Justice 

is but another definition of equity.  Thus, throughout this study, the justness, fairness, or 

equity with which students from different geographical locations are admitted to North 

Carolina State University will be examined. 

Not all students enter the university on equal grounds.  Some have enjoyed the 

benefits of class distinctions or have experienced greater academic preparation beforehand.  

Others will possess advantages in terms of intellect and social preparation, or will be more 

highly motivated.  Some of the students’ differences will provide competitive advantages, 

while other benefits will be short-lived as their peers adapt to their new environment.  

University admission status is based on a predetermined set of criteria.  However, while 

the criteria may be predetermined, the manner in which those criteria are prioritized or 

interpreted may be different from one college or department to the next.  Assuring that the 

admission process is equitable for everyone is the responsibility of a select few.  Assessing 

the equity with which rural and non-rural students were admitted to North Carolina State 

University in 1999 and 2000 will be the goal of this study. 
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Summary 
 
 For decades, higher education in the United States was the envy of the world and 

America enjoyed an unheralded competitive advantage in the international marketplace. 

 But maintaining positional advantage is always more difficult than attaining it.  Though 

the United States is currently ranked first in the percentage of those aged 35 – 64 having 

earned at least an associate degree, other countries are catching us in this category and 

even surpassing us in other categories (Callan, 2006).  As a result, America is seeking to 

develop greater levels of human capital in an effort to reposition itself as the global leader 

in business and education.  To do so will require that more of our young people complete 

college degrees, thereby positioning themselves to assume roles of leadership in their 

communities, states, and in the national arena.   

 The benefits of a college degree are many, with college graduates living longer, 

enjoying healthier lives, and being more productive (Mortenson, 2000, p 2).  But students 

who attend highly selective universities are more likely to graduate and receive higher 

wages once employed.  However, the literature suggests that not everyone, based on race, 

socioeconomic class, or geographic location, has equal opportunity to participate in higher 

education at more selective institutions.   

Rural students have been shown to lag behind their non-rural counterparts in 

admission to and successful completion of degrees at major universities (Beaulieu & 

Gibbs, 2005).  The suggestion that any group of students is at a disadvantage in the 

educational process compromises efforts to distribute the benefits of higher education 
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across all sectors of society.  This inequality in the distribution of educational benefits 

impacts not only individual students, but also the communities from which they hail. 

Chapter Two will explore the literature in an effort to set the foundation for this 

study of equity in access to higher education.  American higher education, though highly 

influenced by the educational philosophies of the United Kingdom, is unique in its design 

and to some extent, its mission.  Following an introduction to the history of higher 

education, we will explore those factors that impact access to and success in higher 

education. 
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CHAPTER 2 

Review of the Literature 

 
Where one lives affects economic and educational opportunity, with urban centers 

and rural communities experiencing varying levels of poverty, unemployment, and 

educational attainment (Turner & Pusser, 2005; Joliffe, 2006).  Rural America is rapidly 

becoming populated by “immigrants who speak English as a second language and children 

of parents who have not gone to college” (Fischer & Hebel, 2006, p 1).   The demographic 

changes now being experienced by many rural communities are straining the existing 

infrastructure and economic resources of local school systems, at a time when both state 

and federal governments are demanding higher levels of competency in middle and high 

school students.   The dynamics created by greater academic expectations being imposed 

upon demographically diverse school systems are generating new and difficult challenges 

for school administrators.   

 Education has long been promoted as the key to the “American dream” and a 

means of preserving our democratic values.  Good jobs, positions of leadership, economic 

stability, and opportunity for social mobility are often promoted as benefits of a college 

degree (Gerald & Haycock, 2006; Pascarella & Terenzini, 1991; Turner & Pusser, 2005).  

However, communities also rely on the benefits of higher education, and when rural youth 

fail to return to their communities after graduating from college, lured away by the 

expectation of higher paying jobs and other quality of life factors, it is the communities 

that suffer (Beaulieu & Gibbs, 2005).  Not only does the community lose the resources it 
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invested in the education of its young people, but it is further deprived of the benefits 

associated with an educated workforce (Goetz & Rupasingha, 2003). 

From 1967 to 2004, the number of households headed by high school graduates, 

and residing in the middle class declined 29 percent, with virtually all of those leaving the 

middle class ending up in the lower class.  At the same time, those families headed by 

someone with a B.A./B.S. degree either stayed in the middle class or moved into the high 

income category, increasing their presence in that category by 64 percent (Carnevale, 

2006).  In addition, 67 percent of high school dropouts, 77 percent of high school 

graduates, and 95 percent of college graduates held jobs that included employee benefits.  

Clearly, there is a correlation between completion of a college degree and economic 

stability and opportunity (Pascarella  & Terenzini, 1991). 

In this chapter, five topics will be explored in an effort to better understand the 

importance and status of geographic equality in the admission of students to North 

Carolina State University (NCSU).  First, a review of the history of higher education and 

equality of educational opportunity in the United States will be conducted to provide a 

perspective upon which to base this study.  The second issue to be reviewed will be the 

secondary experience and preparation of rural students for college.  This section will also 

include a review of rural schools and their communities, including the opportunities such 

schools provide and the challenges they face.  Next, a brief discussion of the development 

and mission of land grant universities will be undertaken in order to set the framework 

within which this study was conducted.  The fourth topic will be a review of how 

institutions of higher education admit students.  Finally, the fifth topic, a product of the 
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second, will be a discussion of the factors that may help predict an applicant’s opportunity 

for successful completion of an undergraduate degree. 

 

Higher Education: Meeting the Needs of Society 

The medieval university was established in the 11th and 12th centuries to provide for 

the theological and vocational training of priests (Deanesly, 1926).  As societal demands 

for medical and legal assistance increased, universities established vocational programs to 

provide the necessary training for those professions as well.  Thus, in the early days of 

higher education, both in Europe and later in America, the primary focus of the university 

was the provision of vocational training designed to meet the practical needs of society 

(Bonnen, 1998).   

During the 14th and 15th centuries, the renaissance university sought to prepare 

society’s elite for positions of leadership.  Later, in the 17th and 18th centuries, European 

universities introduced the pursuit of knowledge for its own sake rather than for the sake of 

God or mankind, a departure from the emphasis on education and training for practical 

means.  During this time the first American universities were established, most of which 

were owned by churches that incorporated a version of liberal arts education originally 

developed at European institutions during the renaissance period (Newman, 1976). 

During the 19th century, graduate education, modeled after German Universities, 

was introduced to American higher education.  Incorporating graduate programs into an 

institution designed for undergraduate education was unique to American universities.  The 

19th century saw Oberlin College in Ohio become the first American college to admit 
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students without respect to color in 1835 and later, the admission of women in 1837 

(Tozer, Violas & Senese, 1998).  Expanding access to higher education was a bold move 

for a small college, and it would be years before other colleges and universities admitted  

students representing these groups. 

It was during this time that America became entrenched in the Industrial 

Revolution.  New skills in the fields of engineering, healthcare, agriculture, and natural 

resources were desperately needed.  But training programs and resources were limited, and 

while the industrialization of America brought great wealth to many, it created a “large, 

disadvantaged working class population of poor farmers and industrial workers with no 

prospect of access to the skills and practical education necessary for a better life” (Bonnen, 

1998, p 3). Rather than promote the American dream, industrialization threatened to limit 

opportunity for many citizens, and colleges and universities of the era were initially 

unprepared to help solve society’s problems.  Leaders realized that the inequality 

developing between the haves and the have-nots threatened not only personal liberties, but 

also the democratic foundation upon which the United States had been founded. 

 It was out of this desperate environment that Justin Morrill proposed the formation 

of the land-grant university system (Brubacher & Rudy, 1968).  Land-grant institutions 

were so named because the Morrill Act of 1862 deeded 30,000 acres to each state for each 

Senator and Representative sent to Congress.  The deeded land was to be used to establish 

a university that would help meet the educational needs of the citizenry in the fields of 

agriculture and the mechanic arts.  Any land not used for construction of the university 

could be sold to help fund development of the institution.  Developed out of concern for 
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the economic inequalities perpetuated by the industrial society, land-grant universities 

sought to “improve the welfare and social status of the largest, then most disadvantaged 

groups in society – farmers and industrial workers, the latter called mechanics” (Bonnen, 

1998, p 4).   

 
The land-grant colleges were founded on the idea that a higher and broader 
education should be placed in every State within reach of those whose 
destiny assigns them to, or who may have the courage to choose industrial 
vocations where the wealth of nations is produced…  It would be a mistake 
to suppose it was intended that every student should become either a farmer 
or a mechanic when the design comprehended not only instruction for those 
who may hold a plow or follow a trade, but such instruction as any person 
might need…and without the exclusion of those who might prefer to adhere 
to the classics (emphasis added, Bonnen, 1998, p 4). 
 

 
 In 1887, the Hatch Act was passed by Congress, establishing the experiment 

stations associated with land-grant institutions.  This allowed the development of both 

basic and applied research programs that sought to answer many of the practical questions 

asked by society.  Then, in 1914, the Smith Lever Act was passed by Congress, 

establishing the Cooperative Extension Service, a means of moving knowledge from the 

college campus to the farm and rural homes (Bonnen, 1998).  

In 1890, the United States Congress enacted the second Morrill Act.  Designed to 

enhance the impact of the First Morrill Act of 1862, the second Act provided for the 

preparation of instructors for the teaching of agriculture and the mechanic arts in local 

schools.  Of equal or greater importance, the second Morrill Act of 1890 withheld funding 

from colleges or universities that made a distinction of race or color in the admission of 

students.  Thus, the Morrill Act of 1890 opened land-grant universities to students of any 
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race or ethnicity.  As a result, many land-grant universities in northern states began 

admitting students of color, while some southern states opted to create separate institutions 

for black students.  As a result, North Carolina is home to two land-grant universities: 

North Carolina State University, an 1862 land-grant institution, and North Carolina A&T 

State University, an 1890 land-grant institution.  Both 1862 and 1890 land-grant 

universities were established to alleviate inequalities that threatened the advancement of 

society and the democratic principles upon which America was predicated. 

  Since the establishment of the original land-grant institutions, land-grant status has 

been granted to a number of new and unique institutions.  In 1967, the University of the 

District of Columbia accepted a $7.24 million endowment in-lieu of a land grant.  Then, in 

1994, the United States Congress granted land-grant status to the American Indian 

Education Consortium.  In addition, 29 colleges, most of which were two-year technical 

schools, were granted land-grant status under the Elementary and Secondary Education 

Reauthorization Act of 1994 (National Association of State University and Land-Grant 

Colleges, 1995).  “Today, close to 10 percent of the nation’s undergraduates are enrolled in 

land-grant institutions; these schools represent six of the ten largest undergraduate 

campuses in the nation, and approximately one-third of all doctoral degrees are granted by 

these universities” (Bowen, Kurzweil, & Tobin, 2005 p 22).  

Some have argued that land-grant universities are no longer holding true to their 

mission or fulfilling their commitment to agriculture and the mechanic arts.  It is true that 

land-grant institutions began as agricultural schools but, as agriculture and society have 

evolved, so too has the mission of the land-grant institution.  Land-grant universities have 
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evolved to meet the ever-changing needs of society.  Now, “in addition to agricultural 

pursuits, land-grant universities have expanded their expertise to include landscape 

architecture, biotechnology and fashion design, just a few of the new and diverse 

programmatic areas offered to students” (Godfrey, 1998, p 2).  

 

 
Equality of Educational Opportunity 

 
  Early in American history, universities provided educational opportunities for sons 

of wealthy land owners while women, African Americans, and Native Americans were 

generally denied access to, not only a college education, but also a formal education at any 

level.  In response to a class-based educational system, Thomas Jefferson, in the late 

1700’s, championed the idea of a natural aristocracy, a meritocracy based on virtue and 

ability, rather than the artificial aristocracy that was based on the rights of birth and wealth.  

Rather than simply providing educational opportunity to a selective few, Jefferson sought 

to strengthen the democracy through the expansion of educational opportunity.   

 To say that Thomas Jefferson promoted the expansion of educational opportunities 

is not to say that everyone was granted the same opportunities.  Under Jefferson’s plan, 

some would earn the right to go on to higher levels of education, some would be trained to 

be teachers, and some would receive only an introductory or vocational education designed 

to prepare them for gainful employment in their local communities.  But key to Jefferson’s 

proposal was the means by which students could progress to higher levels of education.  

While Jefferson proposed promotion based on merit, his concept of equal educational 

opportunity was compromised because he did not consider the black man capable of 
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successful participation in anything other than vocational level training (Tozier, et. al., 

1998).  By the time America entered the 20th century, “it could be said that the United 

States generally had subscribed to the notion that a second class education for children of 

color was morally okay” (Mitchell & Salsbury, 2002, p 14).  Not until 1955, when the 

United States Supreme Court ruled that racially segregated schools were “inherently 

unequal and consequently unconstitutional,” did many individuals and school systems 

begin to address the issues (Brown, ET AL. v. Board of Education, 347 U.S. 483). 

Helping the Nation address issues of equality in educational opportunity, the 

Serviceman’s Readjustment Act of 1944, also known as the G.I. Bill, provided opportunity 

for millions of America’s servicemen to enroll in and complete programs of study at 

institutions of higher education (Bennett, 1996).  Opening the doors of higher education to 

a diverse population of Americans who would likely not have participated in higher 

education, the Serviceman’s Readjustment Act served to shatter the idea that education 

was only for the elite and helped transition the veterans of World War II back into society 

(Mosch, 1975).   

Between 1944 and 1951, some 2,300,000 veterans attended institutions of higher 

education, 3,500,000 received some form of school training, and approximately 3,400,000 

participated in on-the-job training at a cost of approximately $14 billion (Bennett, 1996).  

The G.I. Bill, through its initial impact on veterans, and indirect impact on subsequent 

generations, may be the single most important educational policy enacted in the history of 

higher education, not just in terms of the number of participants, but in their diversity as 

well. 
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Today, while equal educational opportunity is not intentionally based on the class 

characteristics of the family, the perceived opportunity each student has to participate in 

higher education is often related to socioeconomic factors and more indirectly to familial 

and community attitudes towards higher education (Gibbs, 1998; Gerald & Haycock, 

2006).   

 Equal educational opportunity is a complex issue that “is complicated by the 

necessity of specifying what is an equal chance and what is an equal education” (Spring, 

2001).  One’s chance to participate in higher education at any level or to participate in 

specific programs may be viewed from two perspectives: first as an issue of access to a 

chosen institution or program, then once admitted, there is the issue of opportunity for 

successful completion of a degree.  While access to the institution is the first step, access to 

success is the ultimate issue (Kellogg, 2000).  As defined in the Kellogg report, success 

means “the ability to do well enough in college entry-level core academic courses to meet 

general education requirements and to continue on to major in a particular area.” (Conley, 

2003, p 9). 

 

Equal Chance 

Access to a university is conditional with institutional type, mission, level of 

resources, and demand for services.  Both private and public institutions of higher 

education are becoming more selective by raising admission standards and accepting a 

smaller percentage of their applicants annually (Harrington, 1999; Lombardi, 2001; 

Mortenson, 2000).  “Selectivity, as measured by the ratio of applicants to admissions, 
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average test scores and high school grades is one of the most significant and sought-after 

descriptions of a college’s educational quality” (Winston, 1999, p 20).  The result of 

intense competition and selectivity is an inequality in socioeconomic status and admission 

to higher education (Reich, 2000), “leading to our own failure to extend educational 

opportunity to all our citizens” (Mortenson, 2000, p 1). 

Institutional selectivity is increasing in response to supply and demand.  More 

students are applying to major research universities than the institutions can admit and this 

increase in applicants necessitates a selection process by which some students will be 

admitted and some will not.  Universities in many southern states now face a greater 

demand for their services and this demand is projected to grow substantially in the near 

future.   

 
In 1987, 2.643 million students graduated from high school in the United States, 
that number is expected to reach 3.181 million in 2009.  Between 2000 and 2012, 
public high schools in the south will graduate 11 percent more students.  Some 
states will experience even higher increases ranging from +27 percent in Florida, 
+24 percent in Virginia and +22 percent in North Carolina, to –20 percent in West 
Virginia (Mortenson, 2003, p 3). 
 
  
Those states predicted to experience rapid growth in the number of high school 

graduates will be under pressure to provide post-secondary educational opportunities for 

many of these additional students.  This comes at a time when federal and state funding of 

higher education is declining and institutional resources are being stretched.  Unless these 

universities are able to secure additional funding for facilities, instructors, and operating 

expenses, selectivity will increase substantially due to heightened demand, increased 

competition, and limited supply. 
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Increased demand for services from incoming freshmen at highly selective 

universities further means that these institutions do not need to rely on an influx of transfer 

students for financial stability.  Historically, a percentage of students would complete their 

general education requirements at community colleges that often offered courses at rates 

well below major universities, then, transfer to a university to complete their Bachelor’s 

degree.  However, “from 1984 through 2002, the share of transfer students among the 

entering student class declined from 10.5 percent to 5.7 percent at highly selective private 

institutions, and from 22.2 percent to 18.8 percent at public selective institutions” (Dowd, 

et. al., 2006, p 6).  Increasing selectivity on the part of the institution may force 

prospective students to re-think their initial enrollment strategy. 

The second reason selectivity is increasing is because greater selectivity results in a 

higher quality student body.   Institutions compete for funding, faculty, and students, the 

latter two making up the human capital for which an institution is recognized and largely 

rewarded (Lombardi, Craig, Capaldi, & Gater, 2001).  “Recruiting top quality students is a 

crucial factor in a university’s ability to maintain its national reputation as a top quality 

institution” (Gater, 2001, p 2).   

A third reason institutional selectivity is increasing is closely related to the second 

point; competition between universities is driving them to recruit those students who bring 

the diverse set of skills and interests that will create competitive advantage for one 

institution over another (Immarwahr, 2002; Lombardi, et al., 2001).  “In an increasing 

competition to enroll new freshman from the rather small pool of the best and the brightest 

students nationwide, universities are offering more and more specialized programs such as 
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early decision and early action, talent searches, increased merit aid, and preferential 

packages with a variety of perks” (Gater, 2001, p 7).  Some universities have gone 

willingly while others have been forced or dragged into the commercial marketing 

business, having to out-recruit other institutions for not only quality students but faculty as 

well.   There are those who see this new role of the university in conflict with the more 

noble academic pursuits of the institution (Breland, Maxey, Gernand, Cumming, & 

Trappani, 2002; Immerwahr, 2002).  Winston (1999) accuses the institution of lacking a 

clear mission when he says “the donative-commercial firm (university) is essentially part 

church and part car dealer-devoted partly to charity and partly to commerce, to ideology 

and rationality.  The result is a tension between doing good and doing well” (p 25).  

Competition may also drive policy decisions, some of which, in fact, may be in 

conflict with the purer goals of higher education.  Gater (2001) found that successful 

university marketing programs frequently focused on marketing context (environment and 

experience), rather than content (academic programs). 

One factor affecting competition between universities is the annual ranking of 

colleges and universities.  The National Research Council, U.S. News & World Report, 

Barron’s Profiles of American Colleges, the Princeton Review’s Best 331 Colleges, 

MacLean’s, and the Lombardi Program on Measuring University Performance all classify 

or have classified or ranked colleges and universities (Lombardi, Craig, Capaldi, Gater, 

2001).  “Thirty years ago the Carnegie Foundation for the Advancement of Teaching 

created a system to classify colleges according to academic mission, not to order them 
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from the best on down, based on resources, quality, prestige, or other criteria” (Lombardi, 

2000, p 1).   

Today, “institutions have defined their strategic plans and measure their own 

performance by rankings.  While many university officials scoff at the influence rankings 

have on how their institutions are run, a lot of them say their boards of trustees put 

incredible importance on rankings” (Arnone, 2002, p 1).  Because some students use the 

annual rankings to select the university they will attend, one can hardly blame universities 

for playing the rankings game.  However, this competition creates a cycle of greater 

demand and even higher selectivity, which makes access that much more distant for some.  

An institution’s ability to recruit top students is frequently tied to the availability of 

financial aid.  In recent years, the issue of merit-based versus need-based financial aid has 

become one of the primary issues of policy discussions.  The availability of need-based 

financial aid opens doors for students from low-income families, while merit-based aid is 

viewed by some as a more equitable distribution of federal and state dollars.  However, 

low-income students require greater resources to pay for their education and some 

institutions would rather spend their dollars elsewhere (Golden, 2006; Sacks, 2006).   

In 2001, Princeton University chose to provide financial aid in the form of grants 

rather than loans.  Public universities rely heavily on the donative wealth of their alumni, 

as well as the federal government for the financial aid needed to recruit quality students.   

Since federal and state funding is now more frequently available in the form of loans rather 

than grants, institutions, like Princeton, who can provide more financial aid in the form of 

grants, have a competitive advantage in the recruitment of human capital. 
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Equal Educational Quality  

 The second aspect of educational opportunity is that of equal educational quality.  

The provision of equal educational quality will be discussed from two perspectives.  First, 

the concept of equal education will be reviewed as it pertains to the quality of instruction 

and curricular content provided by a given institution or program.  The second perspective 

will be an examination of the personal and professional impact associated with the 

opportunity to attend a specific institution or type of institution.   

 Accrediting organizations are positioned to assure that colleges and universities 

provide a desirable quality of education.  “Accrediting organizations establish minimum 

standards that institutions must meet in a range of areas such as the curricula, faculty 

qualifications, student learning outcomes, co-curricular student services, and financial 

health” (Eckel & King, 2005, p 4).  In this way, accrediting organizations assure that all of 

their membership institutions are held to a standard of excellence that assures that the 

quality of education at one institution is reasonably equivalent to the quality of education 

at another institution.   

While different institutions have varying levels of resources available for 

instruction and extracurricular activities, one of the most important factors associated with 

educational quality may be the networking opportunities available to students at a given 

institution.  Institutional diversity, which is thought to enhance networking opportunities 

and broaden perspectives, is a common goal of university admissions personnel (Gerald & 

Haycock, 2006; Kellogg, 2000).  The opportunity to attend college with other high quality 

students, representing a wide variety of ethnic, philosophical, and socioeconomic groups is 
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thought to enhance the overall quality of a student’s educational experience (Goethals, 

Winston, & Zimmerman, 1998). 

 The second aspect of equal education to be discussed is the degree to which 

attending the right institution provides personal and professional benefits to the student. 

The opportunity to attend a selective or highly selective university includes greater 

opportunity to graduate, increased likelihood of access to graduate school, and higher 

wages once employed (Carnevale & Rose, 2003).  If, as the literature would lead us to 

believe, different types of institutions offer different levels of social and academic benefits, 

the need to attend the right college or university is now more pressing than ever before 

(Bollinger, 2002).   

In 2000, a worker over 24 years of age and possessing a high school diploma could 

expect a median annual income of $24,267.  Those with an associate’s degree had a 

median annual income of $30,774 and those with a bachelor’s degree $40,314 (Venezia, 

Kirst, & Antonio, 2003).  While there are numerous non-economic benefits to degree 

completion, the economic benefits of higher education alone are convincing. 

In review of the National Longitudinal Survey of Youth, a survey of individuals 

from 1979 to 1996, “graduates from public universities earned 4.5 percent less than 

graduates from private universities.  Students graduating from graduate degree granting 

institutions earned 14 percent more than did those graduating from liberal arts colleges” 

(Monk, 2000. p 286).  Thus, the opportunity to attend the right institution and obtain the 

right degree has long-term implications of financial importance for graduates and provides 

cause to look beyond the question of equality to one of equity.   

 



27 

At what point does the pursuit of studies at a given institution become a right rather 

than a privilege?  If a college education is required for an individual to secure a quality job, 

enjoy a meaningful career, and experience a reasonable quality of life, is higher education 

a privilege or a right?  If it is a privilege, then an equal opportunity to participate in some 

form of higher education is all that may be expected.  Then, equality of educational 

opportunity may be satisfied with some students attending community colleges, others 

small universities, and yet others, major research universities.   However, if higher 

education is a right or requirement, created by necessity, as stated by Pascarella & 

Terenzini (1991) and attending a specific institution or type of institution yields rewards 

over and above what may be expected by attending another type of institution, an issue of 

equity or fairness must be addressed in the admission process.  Fairness or justice is 

important in relation to other principles, especially “when the pursuit of equality comes 

into conflict with liberty or with the demands for a quality of life” (Peters, 1966, p 64).   

Public universities that receive federal funding are held to specific standards of 

equality in the admission process through financial aid programs and their controls, as well 

as through targeted federal law.  But assuring equality does not assure equity, because 

equity is a complex concept that is complicated by institutional limitations on 

infrastructure, funding, student preparation, competition, and geography.   

During the past decade, universities have experienced declines in both state and 

federal funding, forcing them to rely more heavily on grants, loans, and the donative 

wealth of alumni.  At the same time, competition between institutions, exacerbated by 

annual university rankings, has increased, causing universities to commit greater levels of 
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limited resources to self-promotion and marketing.  To help alleviate issues of access 

arising from geographic location, many universities have opened satellite campuses in 

inner-cities and suburban communities.  Some have even opened campuses in competing 

states and are establishing management agreements with military bases in order to enhance 

their student numbers and bottom lines. 

  

The Rural Student and Community 

 As late as the 1950’s, rural children were leaving school because of their 

responsibilities on the family farm.  Farms required extensive labor and families could not 

afford to hire all of the necessary labor.  Thus, many children, especially males, attended 

school only as long as it was mandatory, generally through the eighth grade, and then spent 

the rest of their adolescence working in the fields.  Some of these youth eventually 

benefited from the General Educational Development tests through which they earned the 

equivalent of a high school diploma.    

 In 1964, The Office of Education Survey of Equality of Educational Opportunity was 

conducted to determine how the availability of various inputs, quality of facilities, teacher 

preparation, and other factors affected the academic achievement of public school children.  

Common thought at the time was that greater levels of input created higher quality schools 

and thus provided a higher quality of education, a theory that was questioned seriously by 

the survey results.  Coleman (1966) concluded that the environment in which a child is 

raised and attends primary and secondary schooling is more important than the number and 

level of inputs identified as a school.  Students afforded the opportunity to attend school 
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with peers from affluent homes demonstrated higher levels of achievement and the familial 

and community attitude regarding education had a significant impact on success.  Coleman’s 

insistence that public schools are ineffective change brokers may be overstated but 

emphasizes the importance of family and community contributions to a student’s perspective 

and the resulting impact that perspective may have on academic success.   

   

That schools bring little influence to bear on a child’s achievement that is 
independent of his background and general social context; and that this very lack of 
an independent effect means that the inequalities imposed on children by their 
home, neighborhood, and peer environment are carried along to become the 
inequalities with which they confront adult life at the end of school (Coleman, 
1966, p 325).  

 
 
 Rural communities, when compared to their urban counterparts, provide many 

unique quality of life benefits.  Teachers working in rural communities cite small class 

size, less red tape, more personal contact, fewer discipline problems, more individualized 

instruction, and greater parent and student participation as some of the advantages to 

teaching in a rural community (Boylan & Bandy, 1994; Lemke, 1994; Stone, 1990). Yet 

for all of the benefits afforded rural residents, rural communities experience higher 

unemployment and poverty rates, lower high school and college graduation rates, and find 

it difficult to fund schools at the level enjoyed by their counterparts in many non-rural 

communities (Gibbs, Swain & Teixiera, 1998; Joliffe, 2003).  Stone (1990) found that 

while the national rate of teacher attrition was 6 percent, rural areas may experience 

turnover rates approaching 30 to 50 percent. 
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In 2006, the Economic Research Service reported that 2,703,195 North Carolinians, 

or 30.5 percent of the State population, lived in rural areas.  In 2004, the per-capita income 

was $24,986 for rural North Carolina residents, versus $31,275 in non-rural areas.  Also, in 

2004, the rate of poverty was 15.6 percent in rural communities and 13.1 percent in urban 

communities (Economic Research Service, 2006).   

Not only do rural residents earn less, they also find investments in higher education 

more difficult to justify.  Goetz and Rupasingha (2006) found that a one percent increase in 

the share of people with at least a high school diploma resulted in increases in per-capita 

income of $128 for rural communities and $413 in urban areas.  Thus, even when 

increasing participation in secondary and higher education, rural communities are unable to 

realize the economic return from education that more urbanized communities enjoy.  Many 

rural communities lack the infrastructure and critical mass in population necessary to 

attract industry and cannot, therefore, offer many alternatives in employment, especially 

opportunities for higher paying jobs that would attract college graduates. 

Data from the Economic Research Service (2006) indicate that in 2000, 27.3 

percent of rural persons 25 years old and older did not complete high school, while only 

19.2 percent of urban adults in the same age group failed to complete their high school 

education.  Economic Research Service data further show that 32.2 and 26.7 percent of 

rural and urban citizens respectively graduated from high school and did not attempt any 

post-secondary education.  While 26.0 percent of rural adults, age 25 and over, compares 

favorably with 27.8 percent of urban adults completing some college, only 14.5 percent of 

rural adults versus 26.3 percent of urban adults actually completed college.  According to 
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Dowd and Cheslock (2006), this may be partially explained by the tendency for rural youth 

to enroll in community colleges where they may take only enough classes to meet the 

needs of their employment or may drop out due to the demands of other priorities.  

Regardless of why an individual fails to complete a degree, Fischer and Hebel (2006) 

contend that rural adults and those from certain urban centers fail to complete bachelor 

degrees in numbers comparable to suburban and urban adults.   

The fact that rural communities offer fewer jobs requiring a college degree is part 

of the reason college degrees are not more highly valued by rural residents.  This cycle of 

limited career opportunity and equally limited academic achievement is a social problem 

that continues to limit the economic development of rural communities and directly impact 

quality of life issues.  While North Carolina and North Carolina State University commit 

extensive resources to rural economic development, the problem is complex and not easily 

resolved. 

Without alternatives for work, rural communities often have a higher percentage of 

residents living in the lower socioeconomic classes, have higher unemployment, and thus, 

have higher poverty rates (Jimmerson, 2002).  The chronic poverty experienced in rural 

areas is a severe challenge for rural leadership and “poverty reduces children’s opportunity 

to learn, both in the family and at school” (Huang, 1999, p 3).   Poverty and the inherent 

problems it creates for those who experience it is even more prevalent among rural African 

Americans and Native Americans, who participate in higher education at even lower rates 

than do rural white residents (The Institute for Higher Education Policy, 2002).   
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Joliffe (2006) contends that rural communities do not suffer from lower poverty 

rates when compared to urban communities and cites inconsistencies in how poverty is 

defined and measured as the culprit in this misunderstanding.  According to Joliffe (2006) 

if “Fair Market Rent data are used to adjust for geographic differences in the cost of living, 

urban communities actually experience higher rates of poverty” (p 5).  Because the impact 

of government fiscal policy is felt so prevalently by those living in poverty, accurately 

identifying where federal funds should be targeted is important.  Thus, the government is 

exploring the claims of Joliffe and trying to determine what definition and measures of 

poverty are most appropriate.   

Rural communities rely heavily on two primary sources of revenue: property tax 

and sales tax.  While suburban communities are more likely to enjoy revenue from 

corporate taxes, many rural communities do not have that luxury. Thus, rural communities 

have fewer revenue sources with which to fund educational programs.  Limited revenue 

may impact the quality of instruction and variety of programs and courses offered to rural 

youth.  This is especially true with regards to Advanced Placement (AP) and honors 

courses, which are designed to be taught by teachers who have had advanced training in 

the appropriate field.  Rural schools in North Carolina actually have a higher percentage of 

their advanced level secondary courses taught by teachers within their subject matter 

expertise, but often offer fewer advanced courses due to the limitations of funding (The 

National Center for Public Policy and Higher Education, 2006). 

Hillman (2003) found that rural schools suffer from a difficulty in recruiting, 

retaining, and providing equitable pay for teachers, especially highly qualified teachers of 
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AP courses.  Collins (1999) suggests that among the “reasons teachers leave rural areas are 

isolation – social, cultural, and professional” (p 1).  This isolation often includes lower 

pay, leaving the college graduate unable to realize an acceptable return on their own 

investment in higher education and resulting in their departure for opportunities in 

suburban and urban settings (Goetz & Rupasingha, 2006).  Carter (2003) predicts that 

teacher recruitment and retention will only become more difficult for rural schools as the 

No Child Left Behind program increases the demand for licensed teachers, exacerbating 

the current shortage of quality teachers. 

 University students from rural, as well as low-income areas of inner-cities, find 

admission to elite universities difficult (Mortenson, 2003).  Additionally, once admitted, 

these students are more likely to encounter difficulty both academically and socially 

(Kellogg Commission, 2000).   These findings may explain why rural students experience 

higher rates of attrition at certain universities (Felder, Mohr, Dietz, & Baker-Ward, 1994).   

One possible explanation for this lack of success may be attributed to the 

preparation rural and non-rural students receive for post-secondary education.  In its 

recommendations to expand Advanced Placement (AP) course offerings to high school 

students, The College Board (2001) recognized that rural and urban high schools are often 

unable to offer the more rigorous AP courses due to their limited resources.  Kirst (1998) 

concluded that students failing to complete Advanced Placement classes in high school 

had little opportunity to attend major universities.  Thus, students from poor rural and 

urban schools complete fewer Advanced Placement courses while in high school and 

fewer of them enroll in highly selective universities (The College Board, 2001). 

 



34 

How Universities Admit Students 

 Universities seek to create a culturally rich and diverse environment that will attract 

the brightest students and the most talented research faculty (Lombardi, 2001).  Clotfelter 

(1998) refers to this as the pursuit of excellence.  Admissions policies are developed 

according to the goals of the institution and while universities appear to be constant and 

consistent in their direction, they will modify their admissions process to select the type 

and quality of student desired. 

Universities commonly utilize one of two basic approaches to admissions: either 

they utilize a formulaic process which often includes a student’s GPA, SAT/ACT scores, 

class rank, and curricular rigor, or they utilize a comprehensive review process that often 

includes some of the same factors, but also incorporates essays, interviews, references and 

a wide variety of other subjective measurements of a students preparedness for university 

life (Eckel & King, 2005).  The number and type of variables used in the admissions 

process varies by institution and there are almost as many different combinations of criteria 

as there are institutions of higher education (Rigol, 2003).  Table 2.1 provides information 

regarding the criteria most frequently utilized by both public and private colleges and 

universities when making admission decisions.   
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Table 2.1 
 
Proportion of colleges using various selection criteria for admission, 1999-2000. 

                    
   Public         Private Institutions 
           Institutions       Nonprofit     For-profit 
 
Criteria         4-year       2-year  4-year        2-year         4-year       2-year 

 
High-school diploma      97.0%       83.7%        94.0%        98.7%         96.6%       99.4% 
 
High-school class      68.4%         6.4%        66.1%        32.0%           7.9%         6.4% 
Standing 
 
Admissions-test                   92.8%       39.8%        83.7%        69.3%         60.7%       61.8% 
Scores 
 
Test of English as a     
Foreign Language,      95.3%       72.7%        86.7%        55.3%         75.3%       24.1% 
Or equivalent. 
 
Residence       25.1%       14.8%          1.5%          1.3%           0.6%         0.8% 
 
Ability to benefit      34.6%       62.3%        58.4%        43.3%         17.4%       21.1% 
 
Age          8.0%       39.4%          3.1%          8.7%         25.3%       15.3% 
 
Open Admission        7.5%       62.4%          4.4%          9.3%           5.1%         5.6% 
Source: http://chronicle.com.   Section: The 2003-4 Almanac, Volume 50, Issue 1, Page A19 
 

 

Grade Point Average  

The high school grade point average (GPA) is generally accepted as one of the best 

indicators of academic ability and a valuable predictor of future college success (Breland, 

et al, 2002; U.S. Department of Education, 2002).  For this reason, the GPA is one of the 

criteria most commonly utilized by colleges and universities when making admissions 

decisions (Breland, et al., 2000).   There is, however, little consistency in the way 

universities calculate the GPA.  “Some universities use weighted grade point average, 

 

http://chronicle.com/


36 

resulting from extra points awarded for completion of Advanced Placement (AP) courses, 

while others use an un-weighted GPA.  A few adjust the grade point average for select  
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high schools known to have particularly stringent grading practices” (Rigol, 2003, p 14).  

Use of the weighted GPA may place students, who attended schools unable to provide 

Advanced Placement courses, at a disadvantage in the admissions process.  However, not 

using the weighted GPA may not give sufficient credit to those students who completed 
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the more demanding Advanced Placement courses.  However it is used, the high school 

GPA continues to be the primary variable considered in the admission of students to higher 

education. 

 

Advanced Placement Courses  

Advanced Placement (AP) courses open doors that would otherwise remain closed 

and provide opportunities for college attendance that many students would otherwise find 

unavailable (U.S. Department of Education, 2000).  Students who do not take high school 

honors or Advanced Placement courses have scant chance of entering their state’s flagship 

university because of admissions systems that give extra weighting to honors and AP 

courses (Kirst, 1998).  The weighting of course grades to which Kirst (1998) refers is one 

of the benefits of participation in AP courses.  Weighting results in a higher GPA and 

signifies participation in a more rigorous curriculum, a factor many colleges consider when 

making admissions decisions (U.S. Department of Education, 2000).  A student need not 

achieve a grade of A in an AP course to benefit in the admissions process.  With grades 

weighted higher for AP courses, even a lower grade may enhance a student’s overall GPA 

and signify that the GPA was earned while participating in a more rigorous curriculum. 

 As indicated in Figure 2.1, white students complete more AP examinations than do 

any of the other race/ethnic groups.  The College Board has worked to eliminate the equity 

gap that exists between these groups.  However, in 2000, 19.7 percent of North Carolina 

high school students completed an Advanced Placement examination; in 2006, that 

percentage had risen to 31.7 percent.  During the same time period, The College Board 
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(2007) found little improvement among African American, American Indian, and Alaska 

Native populations.  

With 3,000 colleges and universities offering credit or advanced placement based 

on an applicant’s AP examination grade, many students may begin their freshman year 

with enough credits to enter as a second semester freshman.  However, according to The 

College Board (2003), 43 percent of American high schools still do not offer AP courses 

and those students who lack opportunity to take AP courses often reside in rural or poor 

urban settings.  Greenberg & Teixeira (1998) further contend that rural students and those 

from certain urban centers often lack opportunity to take AP courses as well as more 

advanced courses in physics and calculus.  Students from these areas may be further 

disadvantaged in the admissions process because they are unable to complete the rigorous 

high school curriculum often associated with AP courses and because AP courses better 

prepare high school students for success on achievement tests like the SAT and ACT 

(Darity, Castellino, Tyson, Cobb, & McMillen, 2001; Jago, 2000). 

McGranahan and Gehlfi (1998) believe the reason rural students have not had equal 

opportunity to participate in advanced college preparatory courses is that many rural 

schools have not set college preparation as a primary goal.  Burdman (2000) found that 

students who completed AP courses in high school significantly outperformed those who 

had completed the college-level prerequisite course but had not participated in AP courses.  

Whether this says more about the caliber of the AP course or the merit of the university 

level prerequisite course is not evident.  
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Standardized Achievement Tests in the Admissions Process  
 

Approximately 80 percent of all public and private colleges and universities use 

standardized achievement test scores in their admissions index (The College Board, 2003).   

While not all studies agree, the SAT test effectively evaluates an individual student’s 

academic preparation for college in the areas of verbal development and mathematics 

(Public School System of North Carolina, 2000).  A recent study sponsored by ACT, Inc. 

demonstrated that high school GPA continues to be the most important factor in 

admissions decisions, with standardized test scores like the SAT a close second (Breland, 

et al., 2000).     

The SAT was first offered in 1926 to measure inherent mental ability.  However, 

questions remain about the equity of using the SAT to evaluate mental prowess. The 

average SAT score for African American, Hispanic, and American Indian applicants lags 

behind white students by a larger margin today than ten years ago (U.S. Commission on 

Civil Rights, 2002).   In the 2000 – 2001 academic year, white, African American, and 

Hispanic students scored on average, 1060, 859, and 925 respectively on the SAT. 

While disparities between the scores of different racial and ethnic groups are well 

documented, many believe that the test effectively differentiates between “those students 

who get B’s at tough high schools and those who coast with A’s from an easy school” 

(Gose & Selingo, 2001, p 2).  In addition, rural students have been shown to perform 

equally on standardized tests when compared to urban students (Gibbs, 2001; Economic 

Research Service, 2003).  
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In response to criticism of the test, SAT officials have developed a new SAT test 

that includes a critical reading section, a writing section, and a math section.  Beginning in 

the spring of 2005, the new SAT, with a composite score of 2400 versus 1600 for the old 

test, was implemented and is predicted to more effectively evaluate students’ opportunities 

for success once enrolled in the institution (Hoover, 2002b). 

 

Student Demographic Variables 

 During the past 50 years, American society has changed such that the lines between 

rural and urban, traditional student and non-traditional student, and participation by male 

and female students have blurred and shifted.   Gender, race, age, family income, and a 

parent’s level of education are but a few of the demographic variables that impact a 

prospective student’s access to and persistence in higher education.  These variables have 

been reviewed in efforts to enhance our understanding of the admission process, 

persistence, and successful completion of degrees (Astin, 1997; Carey, 2004; U.S. 

Department of Education, 2002; Mortenson, 2003).     

 The degree of rurality associated with counties is changing as well.  Between 1993 

and 2003 a substantial shift in rural-urban continuum codes indicated that rural counties 

are becoming less so as the lines between rural and non-rural communities continue to blur 

(Economic Research Service, 2004).  Urban sprawl, a term coined to describe the ever 

expanding outreach of urban communities is pushing more people into the suburbs and 

rural communities. 
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Race/Ethnicity in the Admission Process 

The use of race in university admissions has created enormous controversy and 

resulted in a couple of recent legal rulings from the United States Supreme Court.  Race-

conscious admissions policies have been used to enhance diversity on university campuses 

and to reduce the racial and ethnic disparity in the American work force.   However, 

because the use of race conscious admission criteria has drawn sharp criticism from 

opponents and scrutiny by the courts, colleges and universities take great care when 

incorporating them into admissions policies. 

Four critical court cases have helped shape the current discussion of racial 

preferences in higher education.  In 1978 the Supreme Court ruled in Regents of University 

of California v. Bakke (438 U.S. 265), that universities could consider race as one of the 

variables in the admission of students, as long as the purpose for doing so was to enhance 

intellectual diversity on their campuses.  In an effort to avoid the use of quotas in 

university admissions, the Court rejected the use of race for the purpose of enhancing 

simple ethnic diversity.   In Hopwood v. University of Texas (861 F. Supp. 551), the Court 

ruled that the University could only consider race if in so doing, it could “remedy past 

discrimination by the school itself” (Bowen & Bok, 1998, p. 14).   

Most recently, the Supreme Court ruled in Gratz v. Bollinger (539 U.S. 244) that 

the University of Michigan’s College of Literature, Science, and the Arts used an 

undergraduate admissions policy that was in violation of the Fourteenth Amendment’s 

equal protection clause.  The University assigned points towards admission if an applicant 

was a member of an underrepresented minority.  In its ruling, the Court noted that the 
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existing policy was not focused enough to achieve the desired educational diversity that the 

Court required.   

On the same day, the Court ruled in Grutter v. Bollinger (539 U.S. 306) that the 

University of Michigan’s School of Law was not in violation of the Fourteenth 

Amendment’s equal protection clause for using a race sensitive admissions policy to 

achieve a “critical mass” of underrepresented minorities in an effort to provide the 

educational benefits associated with a diverse student body.  While the undergraduate 

programs admission policy was not narrowly tailored to achieve a protected level of 

diversity, the Court ruled that the admission policy used by the School of Law was 

sufficiently narrow. 

 Graduation rates for different races and ethnicities indicate that the average college 

or university experiences a graduation rate gap of ten percentage points in favor of white 

students when compared to African American students and a seven percentage point gap 

for white students when compared to Hispanic students (Carey, 2004).  While efforts 

continue to close race related admission gaps in postsecondary education, the gaps still 

exist and may continue to provide challenges for future generations. 

 

Gender 
 

 In recent decades, women’s participation in undergraduate education has increased 

dramatically.  While increases in enrollment of both men and women have slowed, 

enrollment of women in undergraduate programs is projected to increase faster than men’s 

well into the next decade (Peter & Horn, 2005).  In 1970, there were 5.043 million men 
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enrolled in higher education and women made up only 42 percent of undergraduate 

enrollment.   By 2001, though the number of men enrolled had climbed to 6.721 million, 

an increase of 33 percent, the number of women had climbed to 8.591 million, an increase 

of 133 percent (Mortenson, 2003).  However, these numbers tell only a part of the story.  A 

U.S. Department of Education (2005) study indicated that while the distribution of 

undergraduates by gender was similar for white students, traditional, college-age men 

trailed women in the African-American, Hispanic, and American Indian sub-groups (King, 

2000).   

 The immediate transition from high school to college is becoming a leading 

indicator of access to higher education.  Students who make this immediate transition 

persist and graduate at higher rates than those who do not (U.S. Department of Education, 

2001).  Though the rate of immediate transition went up for both men and women during 

the 1990’s, women tend to make the immediate transition at higher rates than men (King, 

2000).   

 Women complete undergraduate degrees at higher rates and in less time than men 

(U.S. Department of Education, 2005).   The U.S. Department of Education also reported 

that when comparing bachelor’s degree attainment for 1982 and 1992 cohorts of high 

school graduates, there was no difference in degree attainment for men.  Women on the 

other hand, improved from 62 percent in 1982 to 71 percent degree attainment in 1992.  

Women now make up the majority of participants in higher education especially in the 

categories of African-American undergraduates (63 percent), students age 40 and older (62 

percent) and women make up 70 percent of the single parents participating in higher 
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education (Horn, Peter, & Rooney, 2002).  “Women now receive 60 percent of all 

associate degrees, 57 percent of all bachelor degrees, 59 percent of all master’s degrees, 46 

percent of the first-professional degrees and 45 percent of the doctorates” (Mortenson, 

2003, p 3). 

 

Parents’ Level of Education 

While gender differences exist in many different facets of university admissions 

and persistence, parents’ level of education positively influences student success (Astin, 

1993; Tinto, 1993).  When parents have at least some college experience the odds of their 

children enrolling in and completing some form of higher education increases significantly 

(U.S. Department of Education, 2001).  College-educated parents provide more advice 

regarding access to college, are more active in their children’s secondary curriculum 

decisions, and are more knowledgeable about the costs of college attendance (U.S. 

Department of Education, 2002).  In addition, 82 percent of students whose parents had 

earned at least a bachelor’s degree enrolled in some form of higher education immediately 

following high school graduation (U.S. Department of Education, 2001). 

Horn and Nunez (2000) found that one-third of all 1992 high school graduates had 

one or more parents with at least a bachelor’s degree and that 93 percent of these students 

enrolled in some form of higher education within two years of high school graduation.  

This compared to 59 percent for those students whose parents did not attend any college.  

The advantage continues to impact persistence once a student enrolls in higher education.  

A U.S. Department of Education report (1998) found that students whose parents formal 
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education ended with high school were twice as likely as students with college educated 

parents to drop-out of college before their sophomore year (23 percent v. 10 percent).  

Similar disadvantages in persistence continued to exist after three years, and after five 

years fewer of these students had earned their degrees. 

One variable that helps counteract the impact of lack of college experience in 

parents is a student’s participation in a rigorous high school curriculum (U.S. Department 

of Education, 2002).  While this serves to enhance college enrollment and persistence, it 

does not eliminate problems in these areas.  Even when all other variables are controlled, 

parent’s participation in college continues to positively impact a student’s progress towards 

a college degree (Warburton, Bugarin, & Nunez (2001). 

 

Family Income 

The socioeconomic status of college applicants has been linked to college 

admission and retention of students once admitted (Kellogg, 1998).  Figure 2.2 provides 

insight into the effect family income has on university enrollment.  In 1970, students who 

resided in homes in the top income quartile (greater than $75,000) were six times more 

likely to obtain their bachelor’s degree by age twenty-four than students from homes in the 

bottom quartile (less than $25,000).  By late 1990, the difference was a factor of ten to 

twelve (Mortenson, 2000).  Students from low-income homes are more inclined to attend a 

community college rather than a major university and are less likely to transfer to a highly 

selective university upon completion of their studies at the community college (Dowd & 

Cheslock, 2006; The Institute for Higher Education Policy, 2002).   This is further 
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complicated by the link between increased tuition and changing financial aid packages that 

emphasize loans over grants, making it more difficult for low-income students to continue 

their education (McPherson & Shapiro, 1999).  
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Figure 2.2.   Percent of 18 to 24 year- olds who enrolled in or attended college,  
by income, 1999-2000. 
Source: Census Bureau, 2001, as presented in The Pell Institute (2005). 
 
 
 

Title IV of the Higher Education Act of 1965 established federal financial aid for 

college students (Morgan, 1998).   Prior to passage of the Higher Education Act, the 

federal government provided the National Defense Student Loan, later renamed the 

National Direct Student Loan and later the Perkins Loans, as the only form of financial aid 

for students.  During the 1970’s, federal aid began to take the form of grants with the 

inception of the Supplementary Educational Opportunity Grants and the Pell Grant.  

Beginning in 1985, the federal government increased financial aid in the form of loan 

programs like the Supplemental Loans for Students and the Parent Loan program.  Today, 

loans make up over half of all financial aid packages (Hearn, 1998).  This may be one 
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reason why, even with the availability of student aid, students raised in wealthier families 

tend to complete college degrees in greater numbers (The Pell Institute, 2004).    

Adelman (2006) studied students from the highest and lowest socioeconomic 

classes, both of whom had taken the same rigorous high school curriculum and found that 

more than 85 percent of the highest SES students completed a bachelor’s degree while 

only 62 percent of the lowest SES students did so.  Using Census data, Mortenson (2001) 

found that approximately seven percent of those students in the lowest income category 

graduated with a bachelor’s degree by age 24, in comparison to 39 percent of those in the 

middle-income category and 52 percent of those in the highest income category.  Parents 

who did not complete a college degree are more likely to hold lower paying jobs and are 

often not as knowledgeable regarding the actual costs of college, thereby limiting their 

child’s preparation for college (U.S. Department of Education, 2002). 

The poor and working classes have historically looked at higher education as a 

means of social mobility, an opportunity for their children to rise above the stigmas and 

challenges faced by many in poverty or low income situations.  However, as noted by 

Labaree (1997), the probability of higher education providing significant social mobility is 

small.  Thus, even for those who do complete a college degree, social mobility may be 

illusive. 

Ingels (2002) found that low-income students achieving in the highest quartile in 

the eighth grade progressed to college at a lower rate than did high-income students who 

had poor academic credentials.  McPherson and Schapiro (1999) found that low-income 

students were enrolling in lower-priced, two-year institutions, resulting in a growing 
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stratification of higher education based on socioeconomic status.  While income may be 

associated with parent’s educational attainment, students from high-income families, 

regardless of their parent’s educational attainment, participate in higher education in 

general and more selective four-year institutions in particular, at rates higher than students 

from low-income families (U.S. Department of Education, 2002).  It has been suggested 

that elite universities are bending the rules, admitting students based on pedigree rather 

than merit, to the point that “elite colleges have largely ignored socioeconomic 

disadvantage in their calculations of merit” (Golden, 2006, p B9).  

While much of the literature regarding the impact of socioeconomic status on 

university success points to a positive relationship between socioeconomic status and 

college admission, there is some indication that the success of low-income students is 

improving.  Adelman (2006), in a review of the data of the National Education 

Longitudinal Study of 1988-2000, found that socioeconomic status had a modest and 

diminishing association with bachelor’s degree attainment.”  However, Sacks (2006) noted 

that in 2002, just 6 percent of students from low-income families had earned a bachelor’s 

degree by the age of 24 and that there had been no improvement in that demographic 

variable in more than 30 years. 

 

Time to Degree 

 The Bachelor’s degree has commonly been referred to as the four-year degree and 

colleges and universities are often referred to as two- or four-year institutions.  In recent 

years, the time required for students to complete a degree has come under careful scrutiny.  
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The longer it takes a student to complete a degree, the greater the cost to the student and 

the institution.  Students who persist past the end of the fourth year take up space and 

instructor’s time, commodities that are becoming more and more costly.  

 Adelman (2006) found that only one-third of those students who earned a 

bachelor’s degree from the institution in which they first enrolled, did so in four years or 

less.  After six years the completion rate climbed to 54-58 percent.  A longitudinal study of 

college freshman found that 63 percent of those students graduated in six years (Berkner, 

He & Cataldi, 2003).  However, degree completion ranged from 46 percent for African-

American students to 67 percent for white students.  

 Today, many students begin their education at one institution and complete it at yet 

another (U.S. Department of Education, 2002).  A U.S. Department of Education report 

noted that 60 percent of undergraduates attended multiple institutions (U.S. Department of 

Education, 2005).  For a number of reasons, this lack of persistence at one institution 

prolongs degree completion (U.S. Department of Education, 2001); students may lose 

credits in the transfer process, and the transition from one institution to the next may not 

take place in a timely manner.  Students who are older when they start their degrees and 

those that begin at a two-year institution take longer to finish their degrees, as do students 

who attend public versus private four-year institutions (Carey, 2004). 

 

Student Persistence 

 Understanding why students withdraw from an institution may provide valuable 

information to institutions that seek to retain a majority of their students.  Researchers have 
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developed predictive models in an effort to better identify those factors that cause students 

to leave once they have enrolled (Antley, 1999; Cabrera, Nora, & Castaneda, 1993; Porter, 

1999).  Of those students who enroll in a four-year institution of higher education, 41 

percent transfer to another institution before graduating (McCormick & Carroll, 1997).  

According to data from the National Center for Education Statistics, 16 percent of all first-

time freshmen enrolled in four-year universities withdraw at some point during their first 

year.  Of those who leave, 36 percent never return to any form of higher education (U.S. 

Department of Education, 1998).   

  The ultimate measure of student persistence is graduation.  Universities calculate 

graduation rates in an effort to determine and monitor their own success rates.  Some 

attrition is expected, but students who withdraw from the institution then enroll in another 

before graduating may bias measurements of institutional success.  For students, an 

inability to establish academic and social identity decreases their commitment to the 

institution and results in greater tendencies to leave (Caison, 2004-2005).  Student 

commitment and thus, persistence, is often associated with a student’s goals for higher 

education; the greater their goals, the more likely they are to persist (Tinto, 1993; Blecher, 

Michael, & Hagedorn, 2002). 

In development of their admissions policies, most universities allow for the 

admission of students possessing skills or abilities that will make special contributions to 

the institutional community.  Sometimes called special admits, or admissions exceptions, 

these students generally excel in the arts or athletics and, while they may not meet all of 

the normative criteria for admission, they are admitted based on the special contributions 
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they may make to the academic community.  The fact that universities make exceptions in 

the admissions process can be confusing when viewed from the perspective of an applicant 

or parent.  However, it should be remembered that institutions seek to provide a 

comprehensive educational experience that includes more than academic studies and to do 

so requires a diverse community of student scholars, athletes, artists and others 

appropriately gifted.  Admission of only those students who meet the core academic 

characteristics sought by the institution may limit the diversity of the comprehensive 

university experience.  

Conclusions 

The process by which students are admitted to colleges and universities is a 

carefully planned, highly complicated, and competitive process that varies from one 

university to the next according to institutional goals and priorities.  Access to higher 

education is certainly enhanced by participation in a rigorous high school curriculum, 

higher family income, and parents who have had at least some college experience (U.S. 

Department of Education, 2002).   

Universities continue to use curricular rigor, GPA, and scholastic achievement 

tests, along with a broad range of other admissions tools to create student bodies that yield 

the desired learning environment and reflect the core values of the institution (Rigol, 

2003).  Demographics of the student population continue to change with more women 

completing degrees than men and doing so in less time.   

Rural communities continue to pose challenges to state departments of education 

seeking greater consistency in middle and secondary student performance.  The literature 

 



52 

has demonstrated that rural students are not always admitted to highly selective 

universities at rates equal to non-rural students and, once admitted, are more likely to drop 

out (Beaulieu & Gibbs, 2005).  Higher education is experiencing increased levels of 

competition for its human capital, and faculty members, students, and public institutions 

are forced to face this challenge with decreasing levels of state and federal support. 

 Socio-economic status influences enrollment in higher education and ultimately 

affects degree attainment.  Parents whose annual income places them in the lower socio-

economic classes have less experience with college and are therefore unable to provide the 

same guidance regarding preparation for college as parents who earn a higher income (U.S. 

Department of Education, 2002).  Even considering the many alternative forms of financial 

aid, students from low-income families enroll in higher education and attain degrees at 

lower rates than students from high-income families (Mortenson, 2000). 

 White students continue to enroll in higher education and attain degrees at higher 

rates than minority students.  Within the Hispanic and African American communities, 

women are enrolling and completing degrees in greater numbers and at greater rates than 

men (Mortenson, 2000).    

Finally, higher education is experiencing increased levels of competition for its 

goods and services.  Increased competition allows increased selectivity on the part of the 

institutions and only increases the competition for available spaces in incoming freshman 

classes (Breland, et al., 2002).  This cycle seems never-ending and, according to 

opponents, is decreasing the equitable distribution of higher education as a social good.  

Winston (1999) likens the cycle to an arms race, from which “any school could opt out… 
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only at the risk of being overtaken by hungry schools from below, an institutional sin 

bordering on fiduciary irresponsibility” (p 37).   

 

 

 

 

 



54 

 
CHAPTER 3 

 
Methodology 

 
Turner and Pusser (2005) found that rural students were not admitted to the 

University of Virginia at rates equal to non-rural students.  This information, supported by 

Gibbs, (1998) found that rural students were not admitted to major universities at rates 

equal to non-rural students, helping to formulate the two primary questions this study will 

seek to answer:  

 

1. Compared to non-rural students, do rural students enjoy equal access to North 

Carolina State University? 

 

2. Once enrolled in a program of study at North Carolina State University, do 

rural students graduate in four and five years at rates comparable to non-rural 

students? 

 

  The first hypothesis to be tested in this study is the null hypothesis for research 

question one, that rural students are admitted to NCSU at rates equal to those for non-rural 

students.  The purpose of the test hypothesis is to determine the viability of the null 

hypothesis in application to the observed data.  Based on the data, the null hypothesis will 

either be rejected or not rejected as a viable hypothesis for the study.  The second null 

hypothesis to be tested, which is based on the second research question, is that rural 
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students graduate in four and five years post-enrollment at rates that are equal to non-rural 

youth. 

Degree completion is the truest measure of college success (Kellogg, 2000).  

Graduation and time to degree are influenced by a number of factors, including whether or 

not and how much a student works while in school, whether the student stays at one 

institution or transfers to another, whether they temporarily step out or continue straight 

through to graduation, and what curriculum they choose to study (U.S. Department of 

Education, 2001; Coburn, 2003). 

 

Study Environment 

Human capital development is the goal of every country seeking to be competitive 

in the new global economy.  In 1991, the United States was ranked third on a list of 

nations, based on shares of young adults with a college degree.  Today, four countries, 

Canada, Japan, Korea, and Finland have higher percentages of young adults, ages 25 to 34, 

with college degrees, and a growing list of other countries are closing the gap quickly 

(Callen, 2006).  Seeking to retain or regain its leadership roles in higher education and 

business, the United States has promoted higher education as the key to achieving that 

goal.  In the next ten years alone, 39 percent of North Carolina’s work force will need at 

least a two-year college degree simply to meet the employment needs of the State and 

another 20 percent will need some level of college education (Klein & Associates, 2006). 

North Carolina is home to more than 8 million residents, a population that 

increased by 21.4 percent between 1990 and 2000 (North Carolina Government, 2006).  In 
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2006, North Carolina was voted the “Top Business Climate” by Site Selection magazine 

for the second consecutive year and the fifth time in the last six years (Arend, 2006).  In 

addition to the much-heralded Research Triangle Park, located in the Raleigh-Durham 

area, much of the credit for North Carolina’s inviting business climate may be attributed to 

the State’s heavy investment in higher education.  The North Carolina Community College 

System includes 58 individual community colleges that serve approximately 800,000 

students in all 100 counties.  The University of North Carolina System includes 16 public 

four-year universities, as well as the North Carolina School of Math and Sciences, and 

serves approximately 190,000 students annually (University of North Carolina, 2007).  In 

addition, numerous private and public colleges and universities help provide high school 

graduates with ample opportunity to participate in higher education.  The State appears to 

have invested extensively in the theory that “ensuring all children receive a high-quality 

education is no longer just a moral imperative but an economic and social necessity” (U.S. 

Department of Education, 2000, p 6).  

North Carolina is further known as the home of auto racings’ NASCAR and has 

invested heavily in the development and preservation of the stock car racing industry.  

Numerous tourism opportunities, from the unique ‘outer banks’ on the east, to the 

mountains on the west provide much needed revenue for some of the State’s most rural 

areas.  Agriculture and forestry have long been the economic foundations of the state but 

recent declines in tobacco production have taken their toll on rural communities that relied 

heavily on the revenue from that industry.  Declining revenue from the once lucrative 

textile and furniture industries has also devastated many rural communities.   
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North Carolina State University 

I chose North Carolina State University as the institutional focus for this study for 

several reasons.  First, NCSU is North Carolina’s original land-grant university and serves 

as one of two flagship institutions in the University of North Carolina System.  Second, as 

a land-grant university, NCSU is one of two universities in North Carolina that offers 

academic programs in agriculture and natural resources, programs to which rural youth 

have traditionally been attracted.  The third and final reason I selected NCSU for this study 

is because the university is my employer and as such, I have a vested interest in the extent 

to which the institution extends its goods and services to the people of North Carolina. 

 My initial interest in this topic was piqued when I completed a course project as 

part of the requirements for ELP 735 Policy Research in Education during the fall of 2000.  

To complete that study, admissions data were obtained from the NCSU Office of Planning 

and Analysis and included the applicant’s high school GPA, math and verbal SAT scores, 

class rank, number of AP courses completed in high school, university admission status, 

and location of high school.  High school location was separated into five categories: Large 

City (Urban), Medium City, Small City, Suburban, and Rural.  The sample included 30 

applicants from each category of high school location, for a total N = 150.  The most 

significant finding of the study and the one that directed me to further study of this topic 

was that urban students were admitted to NCSU at a rate of 77.5 percent, while rural 

students were admitted at a rate of 55 percent. 

 However, additional analysis found that the definitions used to differentiate the 

geographical locations used in that study were not reliable.  Thus, new definitions would 
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need to be found if additional studies were to be completed.  Rural-urban continuum codes, 

developed by the Economic Research Service of the United States Department of 

Agriculture, are more reliable and were therefore selected for use in this study. 

 
 
History of North Carolina State University 
 

Historically, North Carolina State University has provided strong programs in 

agriculture, design, engineering, and textiles and, since 1981, has been home to the state’s 

only college of veterinary medicine.  The University was established in 1887, by the North 

Carolina General Assembly, under the name North Carolina College of Agriculture and 

Mechanic Arts.  Two curricula, agriculture and mechanics, were available to the seventy-

two students who made up the first class in the fall of 1889 (NCSU Libraries, 2006).   In 

1893 the College added a curriculum in applied science, and in 1894 military science was 

added and participation in the weekly military exercises was mandatory for all students. 

 In 1909, representatives of the College signed an agreement with the United States 

Department of Agriculture that would forever change the institution’s connection to North 

Carolina youth and their families, providing instant name recognition and identity.  

Creation of the Boys’ and Girls’ Clubs, the predecessor of what is now 4-H, provided 

instant institutional recognition among the State’s youth.  Then, in 1914, passage of the 

Smith-Lever Act created the Cooperative Agricultural Extension Service, now Cooperative 

Extension, helping the College expand its land-grant mission and outreach services by 

establishing state and local extension programs (NCSU Libraries, 2006). 
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 As the College grew and schools were added, the name of the institution changed.  

In 1917, the North Carolina College of Agriculture and Mechanic Arts became the North 

Carolina State College of Agriculture and Engineering.  In 1931, the General Assembly 

passed the Consolidation Act, making the College one of three members of the University 

of North Carolina System.  The other two members of the system were the University of 

North Carolina at Chapel Hill and the University of North Carolina at Greensboro.  As part 

of the consolidation process, the name of the College was changed to the North Carolina 

State College of Agriculture and Engineering of the University of North Carolina.  Then in 

1963, the name of the University was changed to North Carolina State of the University of 

North -Carolina at Raleigh.  This change proved to be unpopular with institutional 

stakeholders and in 1965 it was finally changed to North Carolina State University at 

Raleigh.   

  

Facts about North Carolina State University 

In 2006, the Princeton Review and U.S. News & World Report ranked NCSU as 

the second and fifth best values among American public colleges and universities 

respectively (NCSU, 2006).  Then, in December of 2006, Kiplinger’s Personal Finance, 

based on institutional quality and affordability, ranked NCSU twelfth on their list of the 

‘Best Values’ in higher education.  Such accolades highlight both the academic quality and 

comparative economic accessibility associated with the University.  Advantages in 

affordability may enhance persistence and graduation rates, especially among students 

from lower socioeconomic families.  That ranking organizations recognize the Institution’s 
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academic excellence will benefit all graduates of the University and help make NCSU 

more competitive in the race for human capital. 

 
Overall Characteristics of the Sample Group 

 
 The population used in this study included the applicants to the 1999 and 2000 

freshman cohorts at North Carolina State University.  Specifically included were all those 

who would be first-time, first-year freshman, admitted for fall semester of the given years.  

Not included in these cohorts were transfer students or anyone previously enrolled in 

another institution of higher education, students admitted during the spring semester of 

each year, or students who applied to the Associate’s degree granting Agricultural Institute.   

 The two cohorts evaluated in this study included 24,212 first-time, first-year 

applicants for the fall semesters of 1999 and 2000.  Of these, 15,355 were admitted and 

7,293 ultimately enrolled.  Of those admitted to the institution, 78.23 percent were White, 

12.84 percent were African American, 0.7 percent were Native American, 5.7 percent were 

Asian, and 2.53 percent were Hispanic.  Mean age, un-weighted GPA, SAT – verbal, and 

SAT – math scores were 18.32, 3.619, 556.43 and 577.54 respectively.  Fifty-five percent 

of all applicants were men, a reversal of the national average where fifty-four percent of all 

college students are female (Horn and Berger, 2004).  Finally, 2,761 applicants or 11.4 

percent were from rural communities.  

 Table 3.1 provides information regarding the number of students who applied, were 

admitted and ultimately enrolled during fall semester of 1999 and 2000.  While 

considerably fewer rural students were represented in the pool of applicants, they 

continued to make up approximately the same percent of those admitted and then enrolled. 
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Design 

 This study was conducted as a post-hoc, longitudinal case study design in which 

the quantitative variables associated with university access and success, were evaluated. 

The 1999 and 2000 freshman cohorts were chosen because they were the most recent 

classes for which five complete years of data were available.   

 
Table 3.1 
 
Application, admission and enrollment status of rural and non-rural students. 

   Number  Number           Number 
   Applied           Admitted           Enrolled 
             (Percent)           (Percent)          (Percent) 
 

Non-Rural 21,451     13,686         6,477   
   (.886)        (.891)     (.888) 
 
Rural    2,761         1,675               816 
    (.114)         (.109)      (.112) 

 
 Total  24,212     15,361           7,293 
 
 
 
 A case study is an analysis of one setting, such as a single university, a single 

subject, one set of documents or data, or a single event (Merriam, 1988, Yin, 1989, Stake, 

1994).  Often associated with qualitative research, case studies are commonly performed in 

social science and educational research.  This study was a quantitative study using data 

from North Carolina State University.  A potential problem with the analysis of a single 

entity is that data may be limited (Bogdan & Biklen, 1998).  This study was defined as a 

case study based on the evaluation of a single university, however, because a student 
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cohort consisting of more than 24,000 students was analyzed, limited data was not a 

concern.   

North Carolina State University was selected for this case study because it is my 

employer and was therefore the most accessible land-grant university for the researcher.  

However, convenience does not assure that a study is valid or that it is a true measure of 

social reality that is generalizable to a greater society.  Study validity and the challenges of 

generalizability will be discussed beginning on page 66. 

 The dependent variables used in this study represented a student’s admission status 

for fall of their freshman year, then their graduation status at four and five years post-

enrollment.  The dependent variables, GRAD 4 and GRAD5, represented a student’s 

graduation status at the beginning of fall semester of their fifth and sixth years 

respectively.  However, those who did not graduate were recorded as being enrolled, 

withdrawn, or suspended.  Once a student graduated, their status remained graduated. 

  

Data Collection 
 
 Data utilized in this study consisted of official student records, representing the 

1999 and 2000 first-time, first semester freshman cohorts, collected and compiled by the 

NCSU Office of Planning and Analysis.  To protect the confidentiality of the students, 

individual students were represented by a number assigned by the Office of Planning and 

Analysis prior to transfer of the data set to the researcher.  So that a determination of either 

rural or urban residency could be established, each student’s zip code was matched with 

the coinciding rural-urban continuum code (RUCC). 
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The rural-urban classification of a county or area is determined by the Economic 

Research Service of the United States Department of Agriculture.  Rural-urban continuum 

codes are assigned to each county and portion of a county according to population and 

proximity to a major metropolitan center (see Table 3.2).  Metropolitan areas have a 

population of at least 250,000 and consist of RUCC 1 through 3.  Non-metro counties are 

divided among RUCC 4 through 9, have a population less than 250,000 and may or may 

not be adjacent to a metropolitan center.  

Rural-urban continuum codes are matched with zip codes via Federal Information  

Processing Standards or FIPS Codes.  “Under the Information Technology Management 

Reform Act (Public Law 104-106), the Secretary of Commerce approves standards and 

guidelines that are developed by the National Institute of Standards and Technology 

(NIST) for Federal computer systems” (Federal Information Processing Standards, 2005, p 

1).  FIPS Codes allow interoperability among government agencies and are available 

according to the Federal Information Security Management Act of 2002.  Table 3.3 

provides county and population information for each of the Rural-Urban Continuum 

Codes. 

According to the Economic Research Service, only two Rural-Urban Continuum 

Codes are considered completely rural.  Rural-Urban Continuum Code 8 represents 

counties that are completely rural, having less than 2,500 urban population and being 

adjacent to a metro area.  Rural-urban continuum code 9 represents counties that have 

fewer than 2,500 urban population and are not adjacent to a metro area.  All of the non-

metro Rural-Urban Continuum Codes may include some areas that are highly agricultural 
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Table 3.2.    
 
2003 Rural-Urban Continuum Codes 
 
Code     Description 
Metro Counties: 
1 Counties in metro areas of 1 million population or more 
2 Counties in metro areas of 250,000 to 1 million population 
3 Counties in metro areas of fewer than 250,000 population 
Nonmetro Counties: 
4 Urban population of 20,000 or more, adjacent to a metro area 
5 Urban population of 20,000 or more, not adjacent to a metro area 
6 Urban population of 2,500 to 19,999, adjacent to a metro area 
7 Urban population of 2,500 to 19,999, not adjacent to a metro area 
8 Completely rural or less than 2,500 urban population, adjacent to a metro area 
9 Completely rural or less than 2,500 urban population, not adjacent to a metro area 
Economic Research Service, United States Department of Agriculture. 
At:  http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/ 
 
 
Table 3.3.   

Rural-Urban Continuum Codes by Number of Counties and Population 

   Number of  2000  U.S.   Number of         2000 N.C. 
 Code           U.S. Counties Population N.C. Counties         Population 
Metro Counties: 
 1         413         149,224,067             6         1,184,024 
 2         325 55,514,159           27         3,611,118 
 3         351 27,841,714  7            690,282 
Nonmetro Counties: 
 4         218           14,442,161           17         1,069,421 
 5         105   5,573,273             2            121,403 
 6         609 15,134,357           15            649,153 
 7         450   8,463,700             5            115,558 
 8         235   2,425,743  9            137,488 
 9         435   2,802,732           12            167,950 
        Total      3,141         281,421,906         100                  7,746,397 
Economic Research Service, United States Department of Agriculture. 
At:  http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/ 

 

http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/
http://www.ers.usda.gov/briefing/rurality/RuralUrbCon/
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and sparsely populated, as well as some areas that are densely populated.  Determining 

which codes should be considered rural and which should be considered non-rural is 

important to the relevance of this and similar studies.   

Caison & Baker (2004) found minor differences regarding the performance of two 

definitions of rurality in an unpublished study evaluating admission and persistence at 

North Carolina State University.  The first definition, termed “classification,” used Rural-

Urban Continuum Codes 8 and 9 to define rural areas, while the second definition, 

“population,” was much broader, using Rural-Urban Continuum Codes 6 through 9.  

Caison and Baker found minor yet significant differences between rural students and urban 

students with regard to high school grade point average, ethnicity, and university grade 

point average.  A significant, medium-sized difference was found for total SAT score.  

While differences between rural and urban students were observed, both definitions of 

rurality performed equally well.    

 When I requested the data set for this study, I specifically requested that all special 

admissions cases be omitted from the data.  The purpose for this request was due to the 

nature of special admission cases, which may appear as outliers in some statistical analysis 

in which they are included.  Special admission cases include a range of students, from 

those who apply to specific colleges and programs for which additional information is 

required in the application process, to some scholarship athletes.  The requirements for 

special admission cases are available on a departmental basis and may include factors such 

as portfolios for art students, essays, or demonstration of leadership abilities, as well as 

other specialized criteria.  NCSU does not publish the criteria by which special admission 
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cases are considered, except where additional requirements for admission to individual 

departments are concerned.   

 
Analysis of the Data 

 
  

    Frequency distribution and univariate analysis of the complete data set revealed 

that much of the data were non-normal, with a much higher percentage of men than 

women, and students representing non-rural communities, low-income families, and 

families in which neither parent had any college experience.  

 

Stepwise Logistic Regression Models 

Logistic regression is an analysis that is especially appropriate for a categorical or 

dichotomous event, one that either happened or it did not (Allison, 1999).  In this study, 

logistic regression was used to predict the relationship between the dependent variables, 

admission to the university, graduation in four-years and graduation in five-years, and a 

broad range of independent variables (rural status, high school GPA, SATV, SATM, 

race/ethnicity, gender, age, parents’ level of education, parents’ income and the college(s) 

to which each student was admitted and graduated).  Using logistic regression, independent 

variables are evaluated within a logistic model according to the degree to which they 

impact the event after controlling for all other independent variables (Hair, Anderson, 

Tatham, & Black, 1995). 

The use of logistic regression allows the researcher to avoid many of the restrictive 

assumptions associated with other forms of regression analysis.  Unlike ordinary least 
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squares (OLS) regression, logistic regression does not assume a normal distribution of the 

dependent variable, nor does it assume a linear relationship between the dependent and 

independent variables (Garson, 1998a). 

 

The general model for logistic regression may be represented as: 

   

log[Pi / 1-Pi] = α + β1χi1 + β2χi2 + … + βkχik 

 

In this model, log[Pi / 1-Pi] is the logit or log-odds.  Changing the probability that an event 

will occur to an odds removes the upper bounds and allows for more reasonable 

comparisons when compared to other forms of regression analysis.  The symbol, α, 

represents the intercept, while β is the regression coefficient and the χ’s are interval-level 

variables or independent variables like high school grade point average, SAT scores or 

rural status (Allison, 1999).   

 While the more traditional (OLS) linear regression provides reasonably accurate 

analysis, it is not as accurate or reliable when the dependent variable is dichotomous.  

Under OLS regression a probability is bound between 0 and 1.  Transforming a probability 

to an odds, removes the upper bound of 1, then, using the log-odds effectively removes the 

lower bound of 0 (Allison, 1999).  With the upper and lower bounds removed, the odds 

ratios that an event will occur yield results in which we may have more confidence. 

The logistic regression models developed in this study were created using PROC 

LOGISTIC, Release 9.1, SAS/STAT software.  Each model was developed using the 
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stepwise selection process in which, one at a time, the independent variables were added to 

the model, beginning with the most influential (largest F-value).  After each additional 

variable was introduced to the model, all variables were evaluated for significance.  If a 

variable included in the model was later found to no longer be significant, it was dropped 

from the model and the stepwise process was stopped.  This process continued until none 

of the remaining independent variables met the criteria for model inclusion.  For the three 

logistic models developed in this study, the criterion for a variable to remain in the model 

was a p-value < .05.  Appendix B through Appendix D, provide analytical results for each 

of the three logistic regression models used in this study. 

Multicollinearity is a measure of the interrelatedness of two or more variables and 

reaches unacceptable levels when there is a strong linear relationship between those 

variables.  The presence of multicollinearity is a concern because it may lead to 

inconsistent and/or unreliable results.  Using Allison’s (1999) method for determining the 

presence of multicollinearity, both tolerance and variance inflation statistics were 

calculated for all of the independent variables.  Tolerance and variance inflation results of 

less than 0.4 and greater than 4.0 respectively, indicate the presence of multicollinearity. 

Initial analysis revealed unacceptable levels of multicollinearity between mother’s 

level of education and father’s level of education, as well as between high school grade 

point average and high school percentile or class rank.  When this condition occurred, the 

variable having the greatest degree of influence on the event was retained in the model and 

the variable having the least influence was dropped (Agresti & Finlay, 1997).  Thus, 
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father’s level of education and high school percentile were dropped from the appropriate 

models. 

The Hosmer and Lemeshow goodness of fit test is a chi-square goodness of fit test.  

If the goodness of fit statistic is greater than .05, the model’s estimates fit the observed 

data at an acceptable level and the null hypothesis, that there is no difference between the 

observed and predicted models, cannot be rejected.  This is interpreted to mean that 

model’s estimates fit the observed data reasonably well.  “This does not mean that the 

model necessarily explains much of the variance in the dependent variable, only that 

however much or little it does explain is significant” (Garson, 1998a, p 5). 

 

Missing Data 

Missing values are a common problem in statistical analysis, especially when 

working with small data sets.  The type of missing data is important when determining 

how to manage missing data.  Missing values that are determined to be missing completely 

at random (MCAR) are values that are randomly distributed across all observations.  

However, MCAR is not commonly found in real-data cases (Gerber, 2007).  More 

common, is the situation in which data is missing at random (MAR).  MAR exists when 

missing data is randomly distributed across one or more sub-samples, rather than across all 

observations.   When values are missing at random, they are said to be non-ignorable and 

should be dealt with.  Using univariate analysis it was determined that the missing values 

in this data set were limited almost exclusively to non-reported values for the SAT. 
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A number of methods have been used to replace missing values.  Pairwise deletion 

has been used but may result in covariance matrices that are less than full rank.  Mean 

substitution was once a common method of imputation but is no longer recommended 

because it may reduce the variance of the variable which can bias correlation downward.  

Mean substitution further assumes that all data are MCAR (Gerber, 2007).  Multiple 

imputation is becoming a preferred method of replacing missing data.  With multiple 

imputation, more than one value for each missing observation is created.  Using multiple 

imputation, it is assumed that the data are MAR rather than MCAR making this method 

more realistic for most studies.  However, when analyzing very large data sets like the data 

set used in this study, a data management issue may result.  Small estimated standard 

errors, which are common with large data sets, create a large bias ratio which increases the 

chance of a Type I error, rejection of a true hypothesis (Seastrom, Kaufman and Lee, 

2007). 

SAS will normally omit cases with missing values from statistical analysis.  When 

data sets are small, dropping cases from the set may result in a significant decline in 

statistical power.  However, the data set used for this study included 24, 212 cases.  Even 

though approximately 10 percent of the cases were dropped due to missing SATV and 

SATM variables, 21,830 cases remained available for analysis.  Thus, with more than an 

adequate number of cases available to yield reliable levels of statistical power the missing 

cases were not replaced, simply dropped from the analysis by the SAS analysis package. 
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Reliability, Validity and Generalizability 
 

Reliability is the assumption that, using the same methodology in approximately 

the same situation, one researcher will recreate or repeat results found in a prior study  

(LeCompete and Preissle, 1993).  To accurately repeat another’s study would require the 

researcher have an understanding of the environment in which the original study was 

conducted, the methods used to acquire the data, specific characteristics about the data, and 

the means by which analysis was conducted.  Even small idiosyncrasies in one or more of 

these areas may make repeatability difficult, especially in qualitative research where 

individual observations may be more open to individual interpretation.   

Enhancing reliability in quantitative research requires the researcher document 

even the most tedious methodology.  In an effort to enhance the reliability of this study, I 

included extensive documentation of the methods used in the collection, processing and 

analysis of the study data.   Dependent and independent variables have been discussed at 

length, as has the manner in which data was coded and analyzed.   

Validity measures the degree to which a researcher actually measures what they 

intended to measure.   In this study, I used logistic regression analysis to determine   

relationships between independent and dependent variables.  When using logistic 

regression, the manner in which variables are coded is important.  Improper coding may 

result in skewed results and thus decreased validity.   

External validity is a measure of the degree to which results may be generalizable 

across peer populations or entities or simply from a sample to a population.  Garson 

(1998b) suggests that a number of questions should be addressed when considering 
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generalizability:  “to what population does the researcher wish to generalize his/her 

conclusions, and is there something unique about the study sample’s subjects, the place 

where they lived/worked, the setting in which they were involved, or the times of the 

study, which would prevent valid generalization” (p 4)?  The degree of uniqueness 

associated with the study population and the degree of validity associated with the study 

will determine, to a large extent, how generalizable findings will be.  The more unique a 

study population is and the lower the degree of validity, the less chance the findings will be 

generalizable to another population. 

This study sought to determine the degree to which rural students, in comparison to 

non-rural students, are admitted to North Carolina State University.  The complexity of the 

university admission process has already been discussed in Chapter Two.  For the results 

of this study to be generalizable to other institutional studies, the goals and priorities of 

those institutions would need to be well aligned with those of NCSU.  Even small 

differences in institutional priorities may substantially change the mix of students admitted 

to the institution and thus the degree to which any results may be generalizable.  As a 

southern, land-grant university, NCSU does not appear to be unique regarding its colleges 

or programs of study.  If there is an area in which the data would support a uniqueness of 

the University, it may be in the gender ratio of the student body.  As previously discussed, 

the student body is 57 percent male and to the degree to which this is incongruous with 

national data may serve to limit the generalizability of this study. 
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Description of the Data 

The data used in this study included the fall semester 1999 and 2000, first-time, 

first-year freshmen cohorts at North Carolina State University.  Applicants considered to 

have applied and been evaluated for admission using special criteria were removed from 

the data set prior to analysis.  Combined, these cohorts included 24,212 applicants, 15,355 

of whom were admitted.  Of those admitted, 7,293 enrolled in the institution.  Applicant 

information collected prior to admission to the university included factors of high school 

achievement, grade point average, class rank, and the number of honors and Advanced 

Placement courses completed in high school. 

 

Description of the Dependent Variables 

 To answer the research questions that form this study, three dependent variables 

were analyzed.   The first dependent variable was “admission to the university” or ADMIT.  

In the first logistic regression model developed for this study, applicants were classified as 

admitted - coded 1 or not admitted - coded 0.   

The second dependent variable was “graduation in four years” or GRAD4. Students 

who graduated after four years were coded 1 and those who did not graduate at the end of 

four years post-enrollment, were coded 0.   

The third dependent variable was “graduation in five years” or GRAD5.  Students 

who graduated in five years were coded 1 and those who did not graduate in five years 

post-enrollment, were coded 0.  Graduation in four and five years post-enrollment are 
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common measures of university success and help answer the second research question 

concerning the success of rural and non-rural students.  

 

Table  3.4  Dependent Variables for Three Logistic Models 

ADMIT  Applicant’s admission status 
     0 = No 
     1 = Yes 
 
GRAD4  Did the student graduate within four years? 
     0 = No 
     1 = Yes 
 
GRAD5  Did the student graduate within five years? 
     0 = No 
     1 = Yes 
 
 
 

Description of the Independent Variables 

 The rural/urban classification of study participants was determined by 

applying the 9-point Rural Urban Continuum Codes developed by the Economic Research 

Service of the United States Department of Agriculture used to classify U.S. counties 

(Table  3.2).   For the purpose of this study, the home address zip code, listed on each 

participant’s application for admission, was used to place participants into the appropriate 

rural/urban classification.  Using Federal Information Processing Standard Codes (FIPS 

codes), applicant’s zip codes were matched to the appropriate Rural-Urban Continuum 

Code.  County and population data for the rural-urban continuum codes are included in 

Table 3.3.  In an effort to compare the environments in which rural and non-rural youth 

were raised, parental income, level of father’s education, and level of mother’s education 

were also analyzed. 
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A number of the independent variables were categorical and thus, required different 

coding than the dichotomous dependent variables.  Race and ethnicity was coded 1 for  

White, 2 for African-American, 3 for Native-American, 4 for Asian, and 5 for Hispanic, 

according to the numbering procedure utilized by the NCSU Office of Planning and 

Analysis.   

The variable ‘Income’ represented annual family income and was originally 

reported by the NCSU Office of Planning and Analysis in 14 independent categories.  In 

accordance with the methods of the Higher Education Research Institute’s American 

Freshman Survey (Sax, Astin, Korn & Mahoney, 1999) the 14 categories were reduced to 

three.  The resulting categories were:  low-income - less than $25,000, which was coded 1; 

middle-income - $25,000 to $74,999 which was coded 2; and high-income - $75,000 and 

above which was coded 3.   

Parent’s level of education was analyzed as ‘Mothed’ for the level of mother’s 

education and ‘Daded’ for the level of father’s education.  Parents having no college 

experience were coded 1, and those who had graduated from high school and had 

participated in college through completion of a baccalaureate degree were coded 2.  Those 

parents who went beyond a baccalaureate degree were coded 3 (Horn & Berger, 2004). 

The benefits of completing Advanced Placement courses are many and were 

discussed in chapter two of this thesis.  In an effort to gauge the importance of AP or 

honors courses to a student’s likelihood of being admitted to a university, the variables 

a_courses (AP courses completed in high school) and h_courses (honors courses 
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completed in high school) were combined to form the variable ‘Honors.’  The total number 

of ‘Honors’ courses completed were considered in each of the three logit models.   

Secondary education information including GPA, SAT – math (SATM) and SAT – 

verbal (SATV) was included as reported to the Office of Planning & Analysis.  High 

school grade point average was reported as a weighted-GPA.  Initial analysis comparing 

SAT-total with SATM and SATV suggested that when separated, SATM and SATV may 

act independently with some of the dependent variables.  Therefore, SATM and SATV 

were reported and entered into the logit models separately to decipher their individual 

influence. 

Legacy admission, the admission of a student whose parent(s) graduated from the 

institution to which they have applied, is a common consideration in the admission process 

of some universities.  Legacy admissions have met with some disdain from those who 

believe they compromise the quality of the student body and that admissions decisions 

should be based on merit (Cable News Network, 2004).  In this study, parents who 

previously graduated from NCSU were analyzed under the variables ‘Malum’ - if the 

mother was an alumnus and ‘Falum’ - if the father was an alumnus, and as alumni were 

coded 1, while those who did not attend or graduate from NCSU were coded 0. 

 While the college degree has both social and economic value, “more students leave 

their college or university prior to degree completion than stay” (Tinto, 1993, p. 1).  When 

students drop out, stop out and return, or transfer to other institutions, a university often 

loses track of that student and graduation rates may be difficult to calculate.  Stopping out 
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is the act of leaving the institution, then returning to resume studies at a later date (Coburn, 

2003).   

 

Table 3.5  Independent Variables 

 Variable  Description 
 
 Age   Age at matriculation 
 

Aschool  College in which the student first enrolled 
 
Daded   Father’s level of education 

     1 = No college experience 
     2 = at least some college, up to a baccalaureate degree 

    3 = post baccalaureate participation 
 
 
Falum   Father is an alumnus of NCSU 
    0 = not an alumnus 
    1 = alumnus 

  
 Gender   Students gender 
     1 = female 
     2 = male 
 
 GPA   Student’s high school grade point average 
 

Honors Number of Advanced Placement and honors courses the 
student completed in high school. 

 
 Income  Parent’s annual income 
     Low = Less than $25,000 per year  
     Medium = $25,000 to $75,000 
     High = more than $75,000 
 

Malum   Mother is an alumnus of NCSU 
     0 = not an alumnus 
     1 = alumnus 
 

Mothed  Mother’s level of education 
     1 = no college experience 
     2 = at least some college, up to a baccalaureate degree 
     3 = post baccalaureate participation 
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Table 3.5  Continued. 
 

 
Race   Student’s race or ethnicity 

     1 = White 
     2 = African American 
     3 = Native American 
     4 = Asian 
     5 = Hispanic 
 
 Rural   Student’s rural status (see Appendix A) 
     1 = Non-rural   (Rural/Urban Continuum Codes 1-5) 
     2 = Rural          (Rural/Urban Continuum Codes 6-9) 
  

SATM   Student’s score on the math portion of the SAT 
 
 SATV   Student’s score on the verbal portion of the SAT 
 
 SCOLL  College from which the student graduated 

 
 

 
 

Summary 
 

 Chapter Three has summarized the methodology used to analyze the data.  

Correlation coefficients and logistic regression analysis were used to determine 

relationships between the dependent and independent variables.  The next chapter will 

summarize the data and the findings of the analysis.  Then, in the final chapter, an 

interpretation of the findings based on the literature and common practices in higher 

education will be provided. 
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CHAPTER 4   

 
Findings  

 
 The basis of this study is whether there is a relationship between the rural status of 

students and their admission to, and subsequent graduation from, a selective, Research I, 

land-grant university, namely, North Carolina State University.  To answer this question, 

data for the 1999 and 2000 first-time, first-year, freshman cohorts, acquired from the 

NCSU Office of Planning and Analysis, was analyzed using logistic regression analysis.  

This chapter will examine the findings of the data analysis.  The first section of this chapter 

is a review of the descriptive statistics associated with the data sample while the second 

section is a characterization of the modeling techniques used and a summary of the results 

of each logit model. 

 

Overview of the Analysis 

 The initial frequency distribution and univariate analysis provided a summary of 

the data which then allowed for reduction of the data into more logical categories.  Table 

4.1 presents descriptive statistics for rural and non-rural students who applied for 

admission to the University.  The results provide an overview of the demographic 

differences between rural and non-rural students, suggesting that some of these differences 

are significant.   

The second level of analysis included an evaluation of the relationships between 

dependent and independent variables which are presented in Tables 4.2, 4.3 and 4.4.  When 
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the correlation between two variables was determined to be significant at p<0.05, those 

variables were incorporated into the appropriate logit models for further analysis.   

 

Table 4.1 

Descriptive Statistics for the independent variables associated with admission by rural 
status 
_________________________________________________________________________ 
 
   Non-Rural          Rural 
________________________________________ ___________________________ 
Variable     N         Mean  Std Dev     N       Mean  Std Dev  

SATVa           19484          558.173        86.219  2399      542.250   87.849                  
SATMa           19484          578.972    89.901  2399      565.881   88.857 
GPAa           21010              3.611          0.615  2423          3.686     0.560 
Genderb          21451            1.543     0.498  2761          1.569     0.495 
Agea           21451          18.319     0.593  2761        18.334     0.703 
Racea           21451            1.405     0.940  2760          1.488     1.018 
Motheda          21451            1.832     0.643  2761          1.691      0.654 
Dadeda           21451            1.911     0.711  2761          1.718     0.693 
Honorsa          21451            5.777     4.097  2760          4.596     3.779 
Incomea           21451            1.313     0.659  2761          1.256     0.578 
Malumc 21081              0.020     0.141  2684          0.014     0.118 
Falum 20797              0.067          0.249  2676          0.067     0.249 
 
_______________________________________________________________________________ 
a:  Difference between rural and non-rural is significant at: p-value <0.0001 
b:  Difference between rural and non-rural is significant at: p-value <0.01 
c:  Difference between rural and non-rural is significant at: p-value <0.05 
 
 
 
 Logistic regression analysis was used to determine how much variance in the 

admission and graduation models could be attributed to each of the independent variables.  

Independent variables included were secondary academic factors, standardized test scores, 

and demographic variables.  Also included as an independent variable in the logit analysis 
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was the rural status of the student, which allowed for a direct measure of the impact of 

rurality on admission and graduation in both four and five years. 

 The findings presented in this chapter were guided by two primary hypotheses. The 

first states that rural students are admitted to NCSU at rates equal to those for non-rural 

students.   Public universities have constructed their admissions policies to create a diverse 

student body that is representative of all sectors of society not by accident, but in response 

to the social, economic, and political needs of the country.   The second hypothesis tested 

in this study states that rural students graduate in four and five years, post- enrollment, at 

rates equal to non-rural students.  Persistence and degree completion are recognized as 

common measures of student success.  Equal levels of admission, persistence, and 

graduation would suggest that rural students have been equally prepared for university 

success and have received sufficient social and academic support while enrolled. 

 
 

Relationships Between Variables 
 

 
 Tables 4.2, 4.3 and 4.4 summarize the correlation coefficients for each of the 

independent variables associated with university admission, as well as graduation in four- 

and five years.  While many of the relationships between independent variables, as well as 

those between independent and dependent variables, are significant, their relationships 

were not strong.  The only relationships that are moderately strong are GPA with 

Admission, SATM with SATV, and Honors with GPA.  However, because these 

relationships were determined to be significant at p-value <0.05, all of the independent 

variables were subsequently introduced into each of the three logistic regression models.
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Table 4.2   
 
Question I,  Correlation of the independent variables associated with admission, 1999 and 2000. 
 
                 1       2               3          4             5              6              7   8   9   10            11            12              13              14 
 
1      ADMIT         1 
2.     SATV   0.471**            1 
3 SATM        0.477**    0.617**            1        
4.     GPA           0.649**     0.447**     0.471**           1   
5. Gender       -0.068**     0.018*       0.195**   -0.122**            1 
6. Age           -0.086**   -0.053**     -0.043**   -0.100**     0.105**            1 
7. Race         -0.074**   -0.169**     -0.069**   -0.108**    -0.001       -0.009               1 
8. Mothed       0.134**     0.197**     0.165**     0.116**     0.018*     -0.047**   -0.123**            1 
9. Daded          0.140**     0.242**     0.230**     0.122**     0.032**   -0.030**   -0.099**     0.508**      1 
10. Honors          0.442**     0.377**     0.402**     0.619**    -0.080**   -0.094**   -0.072**     0.127**     0.133**            1 
11. Income    0.357**     0.162**     0.191**     0.249**     0.034**   -0.029**   -0.078**     0.092**     0.110**     0.203**           1 
12. Rural          -0.021*     -0.057**    -0.046**    -0.004         0.017*      0.008        0.028**    -0.069**    -0.086**   -0.092**    -0.028**             1 
13. Malum         0.041**     0.041**     0.048**     0.029**     0.001       -0.001       -0.025**     0.086**     0.059**     0.050**     0.048**    -0.014*               1 
14. Falum           0.061**     0.055**     0.060**     0.065**     0.009       -0.002       -0.070**     0.073**     0.114**     0.078**     0.098**    -0.000        0.2846**               1 
 
**Correlation is significant at the 0.0001 level (two-tailed) 
  *Correlation is significant at the 0.05 level (two-tailed) 
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Table 4.3   
 
Question II, Correlations for the independent variables associated with graduation in four 
years. 
 
                   1        2                3               4      5                 6                 7    8   
1    GRAD4              1 
2.   GPA   0.198**            1 
3. College   0.005 -0.123**            1        
4. Gender   -0.178**  -0.123**      0.082**             1 
5. SATM    0.084**     0.471**    -0.055**     0.196**              1 
6. Falum    0.047**     0.065**    -0.007**     0.010       0.060**              1          
7. Honors  0.094**   0.619**    -0.088**    -0.081** 0.402**       0.078**   1 
8. Income   0.078**   0.249**    -0.022*       0.035** 0.192**       0.098**     0.203**       1 
**Correlation is significant at the 0.0001 level (two-tailed) 
  *Correlation is significant at the 0.05 level (two-tailed) 
 

 

 

Table 4.4 
   
Question II, Correlations for the independent variables associated with graduation in five 
years. 
 
                     1            2                  3       4           5               6               7       8   
1    GRAD5                 1 
2.   GPA   0.210**             1 
3. Income           0.108**   0.249**              1        
4. Gender       -0.090**   -0.123**  0.035**            1 
5. College      -0.008         -0.123**    -0.022*       0.082**            1 
6. Daded    0.088**      0.122**        0.110**     0.032**     0.004     1          
7. Falum      0.051**   0.065**        0.098**  0.010     -0.007        0.115**     1 
8. SATV      0.051**      0.448**  0.162**  0.018*      -0.074**    0.242**     0.056**         1 
9. SATM        0.089**      0.471**        0.192**  0.196**    -0.055**    0.230**     0.060** 0 .617** 
**Correlation is significant at the 0.0001 level (two-tailed) 
  *Correlation is significant at the 0.05 level (two-tailed) 
 

 
 
 
 
 
 
 
` 
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Regression Analysis 
 
 

This section will present the results of the logit analysis, showing how much of 

the model variance is explained by each of the independent variables.  Results are 

expressed as a change in the odds of an effect on the dependent variable, for every one 

unit increase in an independent variable.  The models will be discussed in order, from 

admission to the University (ADMIT), to graduation in four years (GRAD4) and five 

years (GRAD5). 

Of the fifteen independent variables introduced into the model for ADMIT, eleven 

were identified as having significant influence on admission to North Carolina State 

University.  The logistic model was found to be significant (X2 = 16986.5674, DF = 28, 

p<.0001), as was each variable in the model.  The logistic model statistics for the 

dependent variable ADMIT may be found in Appendix B.  The fact that eleven variables 

meet the criteria of p-value < .05 suggests that the admission process is complex.   

 

Rural Status and Admission 

The results of logistic regression analysis present those variables that explain a 

portion of the variance in the logit model.  According to the logistic regression analysis 

for the dependent variable ADMIT, the odds of a non-rural student not being admitted to 

NCSU were 0.776 times the odds of a rural student not being admitted.  Thus, the odds of 

being admitted to NCSU in 1999 and 2000 were greater for non-rural students than for 

rural students.    
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The odds of being admitted to the University were significantly greater for a one 

unit increase in high school GPA, SATV and SATM.  While the odds of being admitted 

to NCSU were higher for those with a higher grade point average, a one unit increase in 

the number of Advanced Placement and honors courses completed in high school resulted 

in lower odds of being admitted.  This is particularly interesting because of the effect 

weighted AP courses have on grade point average and will be discussed in Chapter Five.   

In addition, holding all other factors as fixed, the odds of African American and 

Native American students being admitted to NCSU are substantially higher than those for 

Hispanic students.  In addition, the odds of an Asian-American student being admitted 

were 20 percent lower than they were for a Hispanic student.  

While age was a factor influencing admission to the institution, it was only 

significant in consideration of 17 year-old students who were not admitted at rates equal 

to 24 year-old students.   Fewer 24 year olds applied and were admitted to the University, 

but holding all other variables equal, the probability of a 24 year-old student being 

admitted was 36 percent higher than it is for 17 year olds.   

North Carolina State University traditionally admits more men than women.  In 

this study 55 percent of all applicants were men and this number increased to 57 percent 

of those students who enrolled in the institution.  Holding all other factors as fixed and 

considering that fewer women applied to NCSU, the odds of being admitted to NCSU 

were 60 percent greater for women than for men. 

According to the data used for this study, 79 percent of all applicants to NCSU for 

the fall semesters of 1999 and 2000 represented families in the low-income category.    
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However, students representing the middle and high-income categories were admitted to 

the university at rates considerably higher than those from low-income families (99.96 

percent vs. 54.26 percent).  As will be discussed in Chapter Five, this discrepancy in 

admission results in a diverse student body in which all three of the socioeconomic 

classes are well represented. 

Legacy admissions involve the admission of a child of an alumnus of the 

institution.  In this study, the odds of being admitted to NCSU were 79 percent greater for 

students whose mother was an alumnae of the University.   

Finally, in this study there were differences in admission rates based on the 

college to which a student applied.  The odds of admission were greater when applying to 

the College of Agriculture & Life Sciences, the College of Natural Resources, the 

College of Humanities and Social Sciences, and the College of Textiles when compared 

to the College of Management.  The odds of admission were lower for students applying 

to the College of Design and the College of Engineering when compared to the College 

of Management.   

The Hosmer and Lemeshow test is a conservative, easily interpreted means of 

determining if the predicted model is a good fit to the observed data (Caison, 2004-2005).  

A small p-value indicates a lack of fit of the model, thus, a large p-value, suggesting the 

model is a good fit to the data, will not allow rejection of the null hypothesis (Allison, 

1999).  In this study, the p-value  <.0001 for the Hosmer and Lemeshow test suggests that 

the null hypothesis, that there is no difference in admission between rural and non-rural 

students,  may be rejected.   
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Rural Status and Graduation in Four Years 
 
 In an effort to determine the impact rural status has on a student’s ability or 

opportunity to graduate in four years, fifteen independent variables were introduced into 

the logit model GRAD4.  The logistic model for “graduation in four years” was found to 

be significant (X2 = 468.6646, DF= 14, p-value <.0001), as were seven of the individual 

variables which will be discussed here (see Appendix C).  Overall, the logistic model 

performs reasonably well according to the Hosmer and Lemeshow goodness of fit test 

(Hosmer and Lemeshow, 2000).  The resulting p-value of 0.3543 associated with that test 

suggests that the null hypothesis, that the model is a good fit to the data, cannot be 

rejected. 

While there are some that have questioned the significance of high school GPA 

with regard to university graduation, in this study, holding all other variables as fixed, a 

one-unit increase in GPA increased the odds of graduating in four years by 57 percent.  

There is also much evidence in the literature which suggests that women graduate earlier 

than men.   In this study, the odds of graduating in four years were 76 percent greater for 

women than men.   

The role that parents play in preparing students for college and supporting them 

throughout their college career has been documented (U.S. Department of Education, 

2001).   While parents’ level of education did influence admission to the University and 

graduation in five years, it did not demonstrate significant influence in this model.  

However, the odds of graduating in four years were 35 percent greater for students whose 

fathers had been an alumnus of the institution.  
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Finally, much has been written regarding the impact economic status has on 

college participation and graduation.  In this study, holding all other variables as fixed, a 

one unit increase in family income results in a 13 percent increase in the odds of a student 

graduating in four years.  

  

Rural Status and Graduation in Five Years 

 Eight of the 15 independent variables evaluated were found to significantly 

influence a student’s ability or opportunity to graduate in five years.  The logistic model, 

(X2 = 310.3193, DF= 17, p-value <.0001) as well as 8 independent variables, was found 

to be significant.  Specifics of the logistic model may be found in Appendix D.  

According to the Hosmer and Lemeshow goodness of fit test, this model performs 

reasonably well.  With a p-value of 0.1616 for the Hosmer and Lemeshow Goodness of 

Fit Test, the null hypothesis, that there is no difference between the observed and 

predicted models, cannot be rejected. 

 High school grade point average is once again the most influential variable in this 

logistic model.  The odds of graduating in five years increase 54 percent for each unit 

increase in high school GPA.  As was the case with four-year graduation, there are also 

gender differences among those who graduate in five years.  The odds of graduating in 

five years are 39 percent greater for women than for men, which is in agreement with 

U.S. Department of Education (2005) data where it was determined that males generally 

take longer to finish a bachelor’s degree.   
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Parents’ actions and words can have significant impact on the decisions children 

make.  In this study, the odds of graduating in five years increase by 12 percent for every 

one-unit increase in mother’s education level.  Once reduced, this variable was divided 

into three categories: no college, up to a baccalaureate degree, and a baccalaureate degree 

plus.  In addition, the odds of a student graduating in five years were 28 percent greater 

for students whose fathers were alumni of the university.   

Socioeconomic status continues to be a major contributor to university success.  

In this study, the odds of graduating in five years were 22 percent greater for every one-

unit increase in family income.  Thus, the odds of a student from a high-income family 

graduating in five years are 44 percent greater than for a student from a low-income 

family.   

 Students enrolled in two colleges had either a significantly greater or lesser 

chance of graduating in four years.  The odds of graduating in five years were 63 percent 

less for students enrolled in the College of Engineering and 52 percent greater for 

students enrolled in the College of Design when compared to the College of 

Management.  

 Finally, the odds of rural students graduating in five years are 22 percent greater 

than for non-rural students.  While Gibbs, Swaim, and Texiera (1998) concluded that the 

rural skills gap was largely unfounded, no literature was found to agree with the results of 

this study. 

 Table 4.5 provides the order in which each of the dependent variables were 

entered into the stepwise logistic regression analysis.  Only four variables were  
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significant for all three of the dependent variables: grade point average, SATM, gender, 

and income. 

 

Additional Findings 

 
 The cohort used in this study consisted of 24,212 students.  Of the 7,293 students 

that enrolled, 2,004 chose to withdraw from and subsequently return to the institution at 

some point prior to the beginning of their sixth year.  These students are different from 

those who withdrew and never returned or those who were suspended.  Table 4.6 

provides the enrollment status of those initially enrolled for fall semester of 1999 and 

2000 at the beginning of fall semester of their sixth year, dividing these students by rural 

status.  When comparing rural and non-rural students, fewer non-rural students withdrew 

from the institution and more of them graduated by the beginning of fall semester of their 

sixth year.  However, there was no difference in the rate of students stopping out then 

later returning to finish their degrees. 

 

Summary 
 

 
 Access to higher education, especially to selective universities, has been a 

challenge for many rural students and those from certain urban centers.  This 

investigation explored the degree to which rural students were admitted to North Carolina 

State University during fall semester of 1999 and 2000 and once admitted, how they 

compared with non-rural students regarding graduation in four and five years.   



  

 

91
 
Table 4.5   
 
Order of Independent Variables in each of the three Logistic Regression Models. 

 
Variable        Admit        Grad4        Grad5        

 GPA   1  2  1   
 SATV   3  -  7   
 SATM   5             4             6   
 GENDER             7  1  3   
 COLLEGE  -  3  5   
 ASCHOOL  6  -  -   
 RACE   4  -  -   
 HONORS  8  7  -   
 INCOME  2  5  2   
 MOTHED  -  -           10   
 DADED  -  -  4   
 FALUM  -  6  8   
 MALUM           10  -  -   
 RURAL  9  -  9   
 AGE            11  -  -  

    

Table 4.6  
 
Enrollment status by rurality at the beginning of the fifth year post enrollment, 
1999, 2000. 
 

Rural        Enrolled   Graduated   Suspended Withdrew   Total 
             

Non-rural       599       4228*         398                1237        6462 
        (.093)      (.654)       (.062)              (.191) 
_________________________________________________________ 

 
Rural             79         491*           64                  174            808 

        (.098)      (.608)       (.079)              (.215) 
_________________________________________________________ 

  
Total           678       4719         462      1411        7270 

  _________________________________________________________ 
*(P = .0415)   Percentages are within rows to allow for comparison between  
rural and non-rural students. 

 
 
 



  

 

92
  

With regard to the 1999 and 2000 freshman cohorts, the odds of being admitted to 

NCSU were greater for non-rural students than for rural students.  Of equal or greater 

importance is the finding that only 11.4 percent of all applicants to the University were 

from rural communities.  According to the Economic Research Service (2006), 30.5 

percent of North Carolina residents live in rural communities.  The disparity between the 

percent of rural residents and rural applicants will be discussed in Chapter Five.   

  A more definitive difference between rural and non-rural students was revealed 

when comparing the odds of graduating in five years.  The odds of graduating in five 

years were greater for rural students.  While no literature was found to support this 

conclusion, the implications are interesting and will also be discussed on Chapter Five.  

As presented in Tables 4.2 – 4.4, many of the variables analyzed in this study contributed 

significantly to the logit models, yet none were highly correlated with any of the 

dependent variables.   
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CHAPTER FIVE 

 
Conclusions, Implications and 

Recommendations for Future Investigation 
 

 
 The purpose of this study, as presented in Chapter One, was to determine the 

relationship between a student’s rural status and admission to and graduation from a 

major, land-grant university.  Many studies have addressed issues regarding equality of 

educational opportunity but few have assessed the impact rural status may have on a 

student’s preparation for admission to and success in post-secondary education.  Chapter 

Five includes a summary of the findings of this study, a presentation of the conclusions, 

the implications of those conclusions, and then concludes with suggestions for future 

investigation of this topic. 

 Universities are in the business of developing human capital.  Who participates 

and therefore benefits from their participation in higher education is a matter of access, 

persistence, and degree completion.  Some have suggested that students from rural 

communities and certain urban centers have failed to gain access to and graduate from 

selective universities at competitive rates.  Rural communities are faced with both social 

and economic conditions that make it difficult to compete for highly educated human 

capital and failure to secure an educated work force perpetuates a cycle of limited 

participation in higher education and economic constraint.  Therefore, the primary 

purpose of this study was to investigate the degree to which rural students, when 

compared to non-rural students, were admitted to and graduated from a selective, land- 



  

 

94
 

grant university.  The dataset representing the 1999 and 2000 first-time, first-year student 

cohorts for North Carolina State University was analyzed to help answer the following 

questions: 

 

(1)  Compared to non-rural students do rural students enjoy equal access to 

North Carolina State University? 

 

(2)  Once enrolled in a program of study at North Carolina State University, 

do rural students graduate in four and five years at rates comparable to 

non-rural students? 

 

In Chapter Two, a review of the literature explored the issues associated with 

institutional access and educational opportunity, specifically as they relate to the rural 

status of students seeking access to higher education.  The conclusions drawn from the 

literature suggest a number of factors complicate the issue of access to higher education.  

Many universities are increasing their selectivity and raising admission standards to 

admit the highest quality students.  This selectivity may be the result of increasing levels 

of competition between institutions, a factor complicated by the annual ranking of 

universities.  Opponents of the annual rankings believe the rankings are inherently 

misleading due to the minor categorical differences used to place one institution above 

another (Hodges, 2002; Winston, 1999). 

 



  

 

95
 

Admission criteria are diverse within and across universities, with high school 

grade point average, scores on standardized achievement tests, and high school class rank  

recognized as the most commonly considered criteria.  While numerous variables are 

used to admit students, high school grade point average is cited as being used more 

frequently and carrying more weight than any other variable (Breland, et al., 2002; Rigol, 

2003).  Exacerbating the issue is the high school GPA, which may be enhanced by 

completion of Advanced Placement courses that are not equally available to all students 

(The College Board, 2003).  Students who fail to complete even one Advanced 

Placement course are finding it difficult to enter their state’s flagship university (Kirst, 

1998).    

 

Theoretical Perspectives 
 

Equitable distribution of the personal and social benefits of higher 

education is necessary if disadvantaged communities are to enhance their quality 

of life.  Peters (1966) set many of the ground rules for equitable distribution of a 

social good when he discussed the principle of distributive justice: 

 
What ought to be done in any particular situation or by a particular person 
ought to be done in any other situation or by any other person unless there 
is some relevant difference in the situation or person in question.  The 
mere fact that situations or persons are not identical must never be taken 
as a ground for making distinctions.  If reasons hold in one situation then 
they hold in any other unless further reasons can be adduced which 
indicate a relevant difference  (R. S. Peters, 1966, p 50).  
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The responsibility of admissions personnel is to construct the type of student body 

that represents the mission and goals of the university and to assure that those who are  

admitted have opportunity to successfully complete programs of study.  When the 

demand for space in a freshman class is less than or equal to supply, opportunity is 

seldom an issue.  However, when demand exceeds supply, as is the current situation at 

most land-grant institutions, limited resources will dictate that only a specified number of 

applicants gain access to the institution.  When limits to access are applied, the principle 

of distributive justice, which dictates that the process used to determine who is admitted 

and who is not, must be a fair or just process, thereby assuring equitable distribution of 

the desired product, a college education. 

The principle of distributive justice posits that equals should be treated equally 

and un-equals unequally.  Applying this basic principle to university admissions, one may 

then suggest that all students possessing a specific set of qualifications will be admitted to 

the university and those not meeting the specified qualifications will not be admitted, 

thereby treating equals equally and un-equals unequally.  In fact, this is generally what 

occurs in the university admissions process.  Students who meet or possess the desired 

criteria are admitted to the institution while those who do not meet or possess the desired 

criteria or qualifications are denied admission.  Support programs, like financial aid, were 

designed to level the playing field and minimize the effects of existing inequalities.  

Establishing the list of qualifications by which applicants will be admitted is how 

universities determine who will be included in the next freshman cohort. 
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If consistency in the application of this principle is to be realized, rules must be 

devised and applied when relevant differences exist.  Once made, the rules are to be 

applied equally unless relevant differences in the situation or participants exist.  

Admissions policies are developed to help an institution construct a student body that 

reflects its values and goals.  Since the university has numerous colleges, departments,  

and programs, as well as athletic and artistic interests, not all those who are admitted will 

possess the same skill sets or academic interests.  And, just as the students who applied to 

the institution were not equal, not all students admitted to the institution will be equal.  

What is important is that the rules established to create the desired student cohort be 

applied fairly or equitably. 

 

A fair admissions process should provide all applicants an opportunity to 
present relevant information about themselves, should not permit personal 
prejudice or favoritism to influence decisions, should insure that 
admissions criteria and evaluation guidelines are applied uniformly and 
that all applicants to a particular program are considered on an equal 
footing (Rigol, 2003, p 53). 

 

Conclusions 

  Eleven of the fifteen independent variables introduced into the ADMIT model 

met the established criteria for significance, p-value < .05, meaning that each variable 

explained a significant portion of the variance associated with the dependent variable.  

That so many variables were found to be significant is a tribute to the complexity of the 

admissions process.   
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Table 5.1 provides the criteria North Carolina State University considers when 

making admission decisions.  This information is contained in the University’s Common 

Data Set (CDS), a set of data that is compiled annually by major universities and shared 

with CDS publishers.  In 1999-2000, those publishers in the CDS initiative included: The  

College Board, Peterson’s, a Thompson Learning Company, U.S. News and World 

Report, and Wintergreen/Orchard House.  Each year the NCSU Director of Admission, in  

cooperation with the University Office of Planning and Analysis, completes the CDS 

survey.  Because this information is published nationally, great care is taken to assure the 

answers to the survey agree with the goals and priorities of NCSU, the University of 

North Carolina System, and the State of North Carolina.   

Each variable included in Table 5.1 is determined to be Very Important, 

Important, Considered or Not Considered, based on institutional priorities which may 

change over time.  Because a large number of universities complete the CDS survey, 

some admission criteria considered by other institutions may not be considered by 

NCSU.  While most of the criteria are evaluated by university level reviewers, some 

criteria are evaluated by college or program level personnel.  

In 1999-2000, the three criteria considered by NCSU to be ‘Very Important’ were 

high school curriculum or grade point average, class rank, and standardized test scores.  

Of these, class rank, which may demonstrate a close relationship with high school grade 

point average, was omitted from the ADMIT model when multicollinearity was 

discovered.  Because high school grade point average accounted for a greater percent of 

the variance in the model, than did class rank, it was selected to remain in the model. 
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Place Matters   

The independent variable ‘rural’ was included in the model ADMIT and 

determined to be an influential factor in the admission of students to North Carolina State  

University.  Therefore, in answering the first of two research questions introduced in 

Chapter One, the first conclusion supported by the findings of this study is that for the  

fall semesters of 1999 and 2000, the odds of being admitted to NCSU were greater for 

non-rural students.  These findings are in agreement with Beaulieu and Gibbs (2005) who 

found that rural students were not admitted to selective universities at rates equal to non-

rural youth.  However, some degree of caution should be used in consideration of these 

findings.  While it is true that non-rural students were more likely to be admitted, the 

second conclusion derived from the findings of this study is that rural students did not 

apply for admission to the university at rates equal to non-rural students. 

According to the Economic Research Service (2005), 2,703,195 or 30.5 percent of 

North Carolina residents live in rural communities.   As noted earlier, 2,761 students or 

11.4 percent of all applicants in this study lived in rural communities.  When we compare 

rural residents to rural applicants, the result is a ratio of 979:1.  The same ratio for non-

rural residents compared to students is 287:1.  Thus, for every 979 rural residents, one 

rural student applied for admission to NCSU and for every 287 non-rural residents, one 

non-rural student applied for admission.  These numbers suggest that, in 1999 and 2000, 

NCSU did not equitably serve the rural communities of the State.  This is not an 

indictment of the University’s admission policy; rural students simply did not apply to 

the institution in numbers that would be considered equitable on a per capita basis. 



  

 

100
 

Table 5.1   
 
Relative importance of academic and nonacademic admission criteria for admission to North 
Carolina State University (2000). 
 

              Very 
Academic      Important Important Considered Not Considered 
 
Secondary school record 

Class Rank 

Recommendations 

Standardized test scores 

Essay 

Nonacademic 

Interview 

Extracurricular activities 

Talent/ability 

Character/personal qualities 

Alumni/ae relation 

Geographical residence 

State residency 

Religious  

    affiliation/commitment 

Minority status 

Volunteer work 

Work experience 

      ________________________________________________________________  
Source, North Carolina State University Office of Planning and Analysis. 
http://www2.acs.ncsu.edu/UPA/commondata/cds2000/fullcds2000.htm 
 
 
 

 

 

 

http://www2.acs.ncsu.edu/UPA/commondata/cds2000/fullcds2000.htm
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Several of the independent variables used in the logit models developed for this 

study were associated with high school success and preparation for higher education.   

High school grade point average, SATM and SATV are commonly considered in 

admission indices.  The third conclusion supported by the findings of this study is that 

rural students trail non-rural students in many of the indicators often associated with 

university admission.  Non-rural students outperformed rural students on both the math 

and verbal portions of the SAT.  Rural students have achieved SAT scores that were 

comparable to non-rural students (Gibbs, 2001; Economic Research Service, 2003).  

However, in this study, rural students scored on average, 16 points lower on the SATV 

and 13 points lower on the SATM when compared to non-rural students. 

Data from this study suggest that the parents of non-rural students completed 

higher levels of education and more of them were alumni/ae of the university.  The 

literature further concludes that those students whose parents have had at least some 

college education are more likely to receive valuable parental advice regarding planning 

for college, are more likely to enroll in college within two years after leaving high school, 

and complete college degrees at higher rates than do other students (Choy, 2002; U.S. 

Department of Education, 2001; Warburton, Bugarin & Nunez, 2001).   

While rural students trailed their non-rural counterparts in a number of academic 

and non-academic indicators of success, their average high school grade point average 

was higher.  This phenomenon may be the result of sheer numbers or in this case, lack of 

numbers.  Only 2,761 students resided in rural communities.  This small number, likely 

consisting of the more successful high school students from those rural communities,  
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may lead to a somewhat biased average GPA when compared to non-rural students, some 

of whom are admitted partially on the curricular rigor associated with a specific high 

school (United States Department of Education, 2002).  

As discussed in Chapter Four and presented in Tables 4.2 – 4.4 few of the 

relationships between independent variables were strong or compelling.  However, there 

was a moderately strong relationship between high school GPA and admission to NCSU.  

In light of the impact weighted AP courses have on high school GPA, the observed 

negative relationship between the number of AP/Honors courses completed in high  

school and admission is of interest.  It should be noted that two colleges, the College of 

Engineering and the College of Agriculture & Life Sciences, admit a higher percent of 

applicants (p-value <0.0001) than do the other colleges and their applicants have 

completed a higher average number of honors courses (p-value <0.0001) than the rest of 

the university’s applicants.  The fact that the number of honors courses 

completed/admit/college is not normally distributed may partially explain the negative 

relationship between AP/Honors courses completed and admission to the institution. 

While Kirst (1998) suggests that the completion of AP courses is virtually 

necessary in order to gain admission to a state’s flagship university, little information is 

available regarding the number of courses needed.  In this study, 57.3 percent of those 

students admitted during the years in question completed fewer than six AP/honors 

courses.   Eighty six percent completed ten or fewer such courses, suggesting that while 

this variable does explain a significant amount of the variance in the logit model ADMIT, 

taking more than ten AP/honors courses was not necessarily an advantage to the  
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applicant.  In fact, a smaller percentage of those students who completed the greatest 

number of AP/Honors courses and presented the highest grade point average enrolled in  

NCSU after being admitted.  It is reasonable to propose that these students had a greater 

number of institutional options than others, which may account for the lower enrollment. 

 

Time to Graduation 

Fischer and Hebel (2006) and Kellogg (2000) suggest that rural students do not 

graduate as quickly as non-rural students.  However, the fourth and final conclusion  

supported by the findings of this study is that the odds of graduating in four years were 

similar for rural and non-rural students.  In addition, the odds of graduating in five years, 

was greater for rural students.  No literature was found that would suggest the odds of 

graduating in five years would favor rural students.  However, a number of possible 

explanations exist. 

Rural students returned to the university after “stopping out” at a slightly higher 

rate than non-rural students, which may partially explain why rural students were more 

likely to graduate in five years.  It is also possible that non-rural residents are more 

transient than rural residents and this tendency may partially explain why the odds of 

graduating in five years are greater for rural students.   

To find that rural students, once admitted, ultimately graduated in four and five 

years at rates similar to or greater than those for non-rural students suggests that perhaps 

ability and academic preparation may not be the primary concern regarding rural student  

 



  

 

104
 

access to the university.  As presented in Chapter Two, rural adults have failed to 

successfully complete high school and college degrees at rates equal to their non-rural  

counterparts (Economic Research Service, 2006).  In addition, rural residents’ average 

per capita income is lower than non-rural residents.  Lower degree completion and lower 

socioeconomic status are related and students from either situation or from families 

where both are a factor are less likely to enroll in studies at a selective university (U.S. 

Department of Education, 2001; Winston, 1999).   

Coleman (1966) suggested the familial and community environment in which 

children are raised may impact their perception of and ultimate success in education.   

O’Quinn (1999) suggests that women from rural areas still experience internal conflict 

associated with college participation, as well as interpersonal conflict with their families.  

Students from rural communities may face environmental bias against college 

participation because of familial inexperience with higher education and limited local 

employment opportunities for those with college degrees.  As presented by Goetz and 

Rupasingha (2003) the economic return associated with a college degree is more easily 

justified by those living in non-rural communities. 

Wenfan (2002) reported that students were more likely to attend a college if they 

had friends attending the same institution.  The small number of rural students attending 

NCSU would suggest that if Wenfan (2002) is correct in his assertion, a greater effort to 

enroll multiple students from the same community would enhance initial enrollment and 

retention of those students.  
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One final point of interest in this study was the fact that the odds of an Asian 

student being admitted to NCSU were 20 percent lower than they were for Hispanic  

students.  While the literature did not provide specific insight into this phenomenon, it did 

state that in 1999 Asian-American students submitted more applications than any other 

group but that “only 57 percent of their applications to public colleges and 46 percent of 

those to private colleges were accepted” (Breland, et al., 2002; Hoover, 2002b, p 3).   

 

Implications for Admission to North Carolina State University 

 

In proportion to the number of rural residents in North Carolina, rural students did 

not represent an equitable share of the NCSU first time, first year freshman cohort of 

1999 and 2000.  Of the 24,212 applicants, 2,761 or 11.4 percent were from rural 

communities.  Of the 15,361 students admitted to the university, 1,675 (10.9 percent) 

were from rural communities and finally, of the 7,293 students that enrolled, 816 or 11.19 

percent were from rural communities.  Thus, from application to enrollment the percent 

of rural students participating in the 1999 and 2000 student cohort was consistently lower 

than the percent of rural residents in the state (30.5 percent).   

As stated in Chapter One, Peter’s theory of distributive justice requires a relevant 

difference between two individuals or groups before differences in treatment may be 

justified.  While it is true that fewer rural students applied, were admitted to and 

ultimately enrolled in the institution, in this study, students from rural communities were 

not admitted to NCSU at rates equal to non-rural students.  Rurality has not traditionally  
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been considered in university admission policies.  However, once an issue of fairness in 

relation to admission has been identified, the institution may benefit from the elimination 

of this concern.  Diversity of the student body should include the equitable distribution of 

different races and genders, as well as representatives of all relevant categories.   

The results of this study further suggest that increasing participation of rural 

students in higher education may require a more effective means of disseminating 

information to rural students and their families.  This is consistent with the literature  

which suggests that fewer rural adults have attended college and that parents who did not 

attend college fail to provide important guidance regarding access to higher education 

(United States Department of Education, 2002).  Those who value the participation of 

these students will need to develop strategies that compensate for this lack of information 

and guidance.   

Recommendations for Further Study 

In some ways, public universities have made great strides in the enhancement of 

access to their institutions; however, challenges continue to abound.  Socioeconomic 

status and the equitable distribution of financial aid are concerns, as are institutional 

accountability and funding.  All of these factors will impact who is admitted to selective 

institutions and who is not. 

With eleven independent variables identified as having a significant influence on 

the dependent variable ADMIT and the lack of fit between the model and the data, the 

findings suggest that there is one or possibly more than one variable whose addition to  
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the model would make the predicted model a good fit with the observed data.  Future 

studies may explore the addition of variables to this logistic model to derive conclusive  

findings regarding the admission of rural and non-rural students to land-grant institutions.  

One such variable would be “financial aid.”  

Because the level of missing data associated with the variable “aid” for financial 

aid was substantial, that variable was not included in the logistic models.  However, the 

amount and type of financial aid may directly impact who attends a highly selective  

university and who does not (Hearn, 1998; Monk, 2000).  Repetition of this study should 

include the independent variable “financial aid.” 

One of the challenges a researcher faces when conducting a longitudinal study is 

the fact that by the time it is completed, changes in policy that occurred during the course 

of the study may lessen the future value of any findings.  In the spring of 2004, I had the 

opportunity to interview Dr. Thomas Griffin, Director of Admissions for North Carolina 

State University.  During the interview, Dr. Griffin indicated that the university had 

initiated an admissions model in which consideration would be given to the geographic 

location of a student’s residence.  The geographic location to which Dr. Griffin referred 

was not based on a rural versus non-rural definition per se, but on a comparison of 

students within predetermined regions of the State.  The purpose of the strategy was to 

provide greater equity in the admissions process such that students from all regions of the 

state would have an equitable opportunity to study at NCSU.  In light of this change to 

the NCSU admissions policy, opportunity exists for future investigations of access to the 

institution.  Lack of a universal definition for the term “rural” can complicate analysis  
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and interpretation of data, possibly limiting its usefulness in policy analysis and 

application.   

Rural-Urban Continuum Codes, as developed by the Economic Research Service 

(2006), are much improved over previous definitions of rural status.  Caison and Baker 

(2004) found similarities and differences in two different definitions of ‘rural.’ This study 

utilized the broader of those two definitions used by Caison and Baker (2004).  

Additional investigation, using different definitions of Rural-Urban Continuum Codes  

may result in more consistent use of one definition for social science and education 

research. 

 

Limitations of this Study 

 

All data used in this study were derived from secondary data sources that 

represent a single public land-grant university.   The data used represents cohorts of first-

time, first-year students at North Carolina State University that entered NCSU during the 

fall semesters of 1999 and 2000 and follows those classes through their first five years 

post enrollment.   Some of the data is self-reported and missing data may bias the results.   

Large datasets provide challenges for certain forms of analysis.  With n = 24,212 

in the first logistic regression model = ADMIT, a large number of independent variables 

were determined to be significant (Table 3.5).  When working with large datasets, it is 

possible that the goodness of fit test may not be as accurate as desired due to the large 

impact that small variations may create in Chi Square.    
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This study did not divide students by major beyond the college to which they 

applied.  Due to the fact that some students do apply to a single college and major with  

every intention of transferring at a later date, the relevance of this to this study is 

questionable.   

The path students take to completion of a four-year degree is changing.  While 

university personnel have been focusing on fine-tuning the admissions process and 

controlling attrition rates, more students appear to be starting their education at one  

institution and completing it at another.  This swirling effect makes the calculation of 

four-year and five-year graduation rates difficult.  This study did not track those students 

who left NCSU and failed to return, some of whom left academia altogether while others 

completed or will complete degrees elsewhere.  As a result, a degree of bias in the four-

year and five-year graduation rates may exist. 

Geographic location is beginning to receive interest from education researchers 

and policy analysts.   With three major classification systems employed by Federal 

agencies to classify geographic units, the definition of rural and urban may vary from one 

study to the next.  The Rural/Urban Continuum Codes listed in Chapter Three divide all 

U.S. counties into one of nine codes based on population, proximity to large metropolitan 

areas, and the percentage of the workforce that commutes into a metropolitan area for 

work (Economic Research Service, 2004).  This system allows researchers to obtain and 

share data for geographic locales as small as a county or zip code and to better track the 

size and distribution of the population. 
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Rural-Urban Continuum Codes are convenient in many ways but do not allow for 

the recognition and impact of cultural differences between rural and urban communities  

that may be important to the true identity of a rural or urban population.  It should also be 

recognized that many counties include areas that are rural and other areas that may be 

more metropolitan in nature.  In 2003, the Rural/Urban Continuum Codes were refined to 

enhance analysis of both metropolitan and non-metropolitan communities.  

For the purpose of this study, it is assumed that the address used to determine the rural-

urban status of each applicant accurately represents the environment in which the student 

was raised.  Recent trends indicate substantial movement of families between rural and 

non-rural areas and to the extent that students move from one Rural Urban Continuum 

Code to another, a degree of bias may result.   

Finally, this study considers only those participants who applied to North Carolina 

State University during the fall semesters of 1999 and 2000.  Because admissions 

processes are dynamic, no consideration is made of any modifications the University may 

have since made to the admissions criteria.  While this does not directly impact the results 

of this study, it may minimize the future application of current findings. 

 

Reflections and Concluding Thoughts 
 

 
 Equitable access to higher education reaches the roots of so many personal, 

institutional, and societal issues that a statistical analysis of its effects at a single 

institution hardly seems sufficient.  A large part of what makes any community unique  
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cannot be measured statistically and better documentation of those quality of life factors 

associated with rural communities may lead to a more definitive understanding of  

rurality.  However, while rural America is changing demographically, the social and 

economic challenges facing rural residents remain largely unchanged.  Only through the 

injection of highly educated human capital and the jobs required to attract that human  

capital may rural communities enhance those quality of life indicators that identify with 

economic wealth and opportunity.   

 Rural communities continue to be challenged by socioeconomic issues that will 

not be easily solved.  High unemployment and poverty, low educational attainment, and 

geographic isolation contribute to the human capital deficit that plagues many rural 

communities.  Familial and community attitudes towards higher education may further 

limit the enrollment of rural students in selective universities.  Therefore, it is important 

that relevant information and guidance regarding opportunities in higher education and 

means of funding the university experience be made available to those youth who would 

not otherwise receive it. 

 Developing human capital through participation in higher education, especially 

where more selective universities are concerned, will allow the United States to regain 

and maintain necessary levels of international competitiveness and national security.  

Assuring that the opportunity to participate in academic programs at selective universities 

is equitably available to all students will enhance community development throughout 

our State and Nation.  To the extent that the type of educational institution attended 

continues to affect those personal and professional benefits bestowed upon graduates and  
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those benefits are further extended to our communities, equitable access to those 

institutions is necessary. 
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APPENDIX A 

 

Colleges of North Carolina State University by Code. 
 
        Code  College Name 
 

11 College of Agriculture & Life Sciences (CALS) 
12 College of Design (DES) 
13 College of Education (EDU) 
14 College of Engineering (ENG) 
15 College of Natural Resources (CNR) 
16 College of Humanities and Social Sciences (CHASS) 
17 College of Physical and Mathematical Sciences (PAMS) 
18 College of Textiles (TEX) 
20 College of Management (COM) 
31 Undergraduate Affairs – First Year College 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

137
 

 
APPENDIX B:  Logistic Regression Analysis - Dependent Variable ADMIT. 

 
 

Table B1 
   Type 3 Analysis of Effects 

Effect DF
Wald

Chi-Square Pr > ChiSq

satv 1 602.3112 <.0001

satm 1 983.0006 <.0001

ggpa 1 2500.1974 <.0001

gender 1 69.4355 <.0001

age 7 14.3736 0.0449

race 4 989.3013 <.0001

malum 1 8.1330 0.0043

honors 1 16.8353 <.0001

Income 1 85.8023 <.0001

rural 1 9.9213 0.0016

ASCHOOL 9 665.0832 <.0001
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Table B2 
  Analysis of Maximum Likelihood Estimates 

Parameter  DF Estimate
Standard

Error
Wald

Chi-Square Pr > ChiSq 

Intercept  1 -23.0798 0.8189 794.2478 <.0001 

satv  1 0.0103 0.000418 602.3112 <.0001 

satm  1 0.0143 0.000457 983.0006 <.0001 

ggpa  1 1.8861 0.0377 2500.1974 <.0001 

gender 1 1 0.2348 0.0282 69.4355 <.0001 

age 17 1 -0.5749 0.2808 4.1921 0.0406 

age 18 1 -0.1251 0.1708 0.5362 0.4640 

age 19 1 0.00984 0.1738 0.0032 0.9549 

age 20 1 -0.2889 0.2568 1.2659 0.2605 

age 21 1 0.1661 0.4697 0.1250 0.7236 

age 22 1 -0.6975 0.4958 1.9795 0.1594 

age 23 1 1.0633 0.6312 2.8380 0.0921 

race 1 1 -1.0346 0.0792 170.7496 <.0001 

race 2 1 1.7513 0.0969 326.7882 <.0001 

race 3 1 1.1451 0.2495 21.0639 <.0001 

race 4 1 -1.1996 0.1150 108.9004 <.0001 

malum  1 0.5830 0.2044 8.1330 0.0043 

honors  1 -0.0327 0.00798 16.8353 <.0001 

Income  1 6.6895 0.7222 85.8023 <.0001 

rural 1 1 -0.1269 0.0403 9.9213 0.0016 

ASCHOOL 11 1 0.3545 0.0738 23.1108 <.0001 

ASCHOOL 12 1 -3.5552 0.1747 414.1280 <.0001 

ASCHOOL 13 1 -0.2167 0.1143 3.5909 0.0581 

ASCHOOL 14 1 -0.7199 0.0704 104.5437 <.0001 

ASCHOOL 15 1 1.9260 0.1868 106.3353 <.0001 

ASCHOOL 16 1 0.2807 0.0786 12.7546 0.0004 

ASCHOOL 17 1 -0.0546 0.1584 0.1188 0.7303 

ASCHOOL 18 1 1.5655 0.1731 81.8286 <.0001 

ASCHOOL 20 1 0.0272 0.0791 0.1185 0.7307 
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 Table B3 

Odds Ratio Estimates 

Effect 
Point 

Estimate
95% Wald 

Confidence Limits 

satv 1.010 1.009 1.011 

satm 1.014 1.014 1.015 

gpa 6.593 6.123 7.099 

gender  1 vs 2 1.599 1.432 1.786 

age     17 vs 24 0.360 0.069 1.875 

age     18 vs 24 0.564 0.117 2.717 

age     19 vs 24 0.646 0.134 3.115 

age     20 vs 24 0.479 0.094 2.444 

age     21 vs 24 0.755 0.118 4.840 

age     22 vs 24 0.318 0.048 2.107 

age     23 vs 24 1.852 0.230 14.939 

race    1 vs 5 0.689 0.506 0.939 

race    2 vs 5 11.174 7.937 15.730 

race    3 vs 5 6.094 3.101 11.976 

race    4 vs 5 0.584 0.402 0.849 

malum 1.791 1.200 2.674 

honors 0.968 0.953 0.983 

Income 803.949 195.212 >999.999 

rural   1 vs 2 0.776 0.663 0.909 

ASCHOOL 11 vs 31 0.963 0.821 1.130 

ASCHOOL 12 vs 31 0.019 0.013 0.028 

ASCHOOL 13 vs 31 0.544 0.424 0.698 

ASCHOOL 14 vs 31 0.329 0.282 0.384 

ASCHOOL 15 vs 31 4.635 3.089 6.955 

ASCHOOL 16 vs 31 0.894 0.755 1.060 

ASCHOOL 17 vs 31 0.640 0.452 0.905 

ASCHOOL 18 vs 31 3.232 2.217 4.711 

ASCHOOL 20 vs 31 0.694 0.585 0.824 
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 Table B4 

Hosmer and Lemeshow  
Goodness-of-Fit Test 

Chi-Square DF Pr > ChiSq

574.8361 8 <.0001
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APPENDIX C Logistic Regression Analysis – Dependent Variable: GRAD4 

 
 

Table C1 
Type 3 Analysis of Effects 

Effect DF
Wald

Chi-Square Pr > ChiSq

satm 1 51.0581 <.0001

ggpa 1 110.8151 <.0001

gender 1 66.5784 <.0001

honors 1 4.5870 0.0322

falum 1 9.6693 0.0019

Income 1 10.7968 0.0010

college 8 142.9550 <.0001

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table C2 

Analysis of Maximum Likelihood Estimates 

Parameter  DF Estimate
Standard

Error
Wald

Chi-Square Pr > ChiSq 

Intercept  1 -3.9157 0.2939 177.4981 <.0001 

satm  1 0.00343 0.000480 51.0581 <.0001 

ggpa  1 0.4517 0.0429 110.8151 <.0001 

gender 1 1 0.2833 0.0347 66.5784 <.0001 

honors  1 -0.0204 0.00950 4.5870 0.0322 

falum  1 0.3024 0.0972 9.6693 0.0019 

Income  1 0.1232 0.0375 10.7968 0.0010 

college 1 1 0.0388 0.0732 0.2810 0.5960 

college 2 1 0.4060 0.1523 7.1061 0.0077 

college 3 1 0.2629 0.1419 3.4312 0.0640 

college 4 1 -0.6243 0.0691 81.5129 <.0001 

college 5 1 -0.4086 0.1841 4.9271 0.0264 

college 6 1 0.1496 0.0958 2.4393 0.1183 

college 7 1 -0.1227 0.1326 0.8561 0.3548 

college 8 1 -0.2422 0.1370 3.1234 0.0772 
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 Table C3 

Odds Ratio Estimates 

Effect 
Point 

Estimate
95% Wald 

Confidence Limits 

satm 1.003 1.002 1.004 

ggpa 1.571 1.444 1.709 

gender  1 vs 2 1.762 1.538 2.019 

honors 0.980 0.962 0.998 

falum 1.353 1.118 1.637 

Income 1.131 1.051 1.217 

college 1  vs 10 0.606 0.480 0.764 

college 2  vs 10 0.874 0.599 1.276 

college 3  vs 10 0.758 0.530 1.082 

college 4  vs 10 0.312 0.249 0.392 

college 5  vs 10 0.387 0.249 0.601 

college 6  vs 10 0.676 0.518 0.883 

college 7  vs 10 0.515 0.367 0.724 

college 8  vs 10 0.457 0.324 0.646 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
Table C4 

 Hosmer and Lemeshow 
Goodness-of-Fit Test 

Chi-Square DF Pr > ChiSq

8.8591 8 0.3543
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APPENDIX D Logistic Regression – Dependent Variable: GRAD5 

 
 

Table D1 
Type 3 Analysis of Effects 

Effect DF
Wald

Chi-Square Pr > ChiSq

satv 1 10.1257 0.0015

satm 1 11.6814 0.0006

ggpa 1 126.8995 <.0001

gender 1 20.9178 <.0001

mothed 1 3.9017 0.0482

daded 1 6.2626 0.0123

falum 1 5.1284 0.0235

Income 1 26.2491 <.0001

rural 1 4.6519 0.0310

college 8 28.9715 0.0003
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Table D2 

Analysis of Maximum Likelihood Estimates 

Parameter  DF Estimate
Standard

Error
Wald

Chi-Square Pr > ChiSq 

Intercept  1 -1.6758 0.3221 27.0703 <.0001 

satv  1 -0.00155 0.000488 10.1257 0.0015 

satm  1 0.00182 0.000533 11.6814 0.0006 

ggpa  1 0.4365 0.0388 126.8995 <.0001 

gender 1 1 0.1662 0.0363 20.9178 <.0001 

mothed  1 0.1106 0.0560 3.9017 0.0482 

daded  1 0.1337 0.0534 6.2626 0.0123 

falum  1 0.2438 0.1077 5.1284 0.0235 

Income  1 0.2002 0.0391 26.2491 <.0001 

rural 1 1 0.1023 0.0474 4.6519 0.0310 

college 1 1 -0.0675 0.0771 0.7675 0.3810 

college 2 1 0.6737 0.1941 12.0402 0.0005 

college 3 1 -0.2584 0.1491 3.0030 0.0831 

college 4 1 -0.2044 0.0709 8.3049 0.0040 

college 5 1 -0.0110 0.1712 0.0042 0.9486 

college 6 1 -0.1218 0.0979 1.5484 0.2134 

college 7 1 -0.1913 0.1394 1.8836 0.1699 

college 8 1 -0.0713 0.1343 0.2820 0.5954 
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 Table D3 
Odds Ratio Estimates 

Effect 
Point 

Estimate
95% Wald 

Confidence Limits 

satv 0.998 0.997 0.999 

satm 1.002 1.001 1.003 

ggpa 1.547 1.434 1.669 

gender  1 vs 2 1.394 1.209 1.608 

mothed 1.117 1.001 1.247 

daded 1.143 1.029 1.269 

falum 1.276 1.033 1.576 

Income 1.222 1.132 1.319 

rural   1 vs 2 1.227 1.019 1.478 

college 1  vs 10 0.726 0.565 0.934 

college 2  vs 10 1.524 0.952 2.440 

college 3  vs 10 0.600 0.411 0.877 

college 4  vs 10 0.634 0.498 0.807 

college 5  vs 10 0.769 0.505 1.169 

college 6  vs 10 0.688 0.518 0.913 

college 7  vs 10 0.642 0.447 0.921 

college 8  vs 10 0.724 0.511 1.026 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

Table D4 
Hosmer and Lemeshow 

Goodness-of-Fit Test 

Chi-Square DF Pr > ChiSq

11.7743 8 0.1616
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