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Abstract of Dissertation Presented to the Graduate School 
of the University of Florida in Partial Fulfillment of the 
Requirements for the Degree of Doctor of Philosophy 

 RELATIONSHIP OF ENROLLMENT TO THE TUITION AND FEE DIFFERENCE RATIO 
AND STATE RESOURCES BETWEEN 1960 AND 2000 

 By 

Christopher M. Mullin 

August 2008 

Chair:  David S. Honeyman 
Major: Higher Education Administration 
 

The literature indicated that tuition and fee prices influenced enrollment in postsecondary 

education, with higher prices resulting in decreased attendance. The difference in tuition and fees 

between public community colleges and undergraduate institutions, operationalized as the tuition 

and fee difference ratio, was examined for its association with enrollment.  The purpose of this 

study was to test student price response theory by examining the degree to which the attempt to 

provide access to public postsecondary education via the introduction of a lower-priced option, 

with considerations of a state’s resources, was associated with enrollment for the years 1960, 

1970, 1980, 1990 and 2000.  Results indicated that the difference in tuition and fees was not 

statistically significantly related to enrollment.  The general trend of the tuition and fee 

difference ratio was, however, negatively associated with enrollment.  Implications for state 

systems were discussed. 

 

 9



 

CHAPTER 1 
INTRODUCTION 

The provision of public postsecondary education by the states gained support from the 

federal government in the late nineteenth century.1  Spurred on by a growing populist concern 

for agricultural advancements, Justin Morrill introduced a bill in Congress to support t

establishment of agricultural and mechanical colleges with federal aid to the states (Roche 1986).  

Up to and during this time public financial support for postsecondary education was sporadic at 

best, relying heavily on student fees, private gifts and grants (Chambers 1968; Cohen 1998; 

Roche 1986; Lucas 1994).    

he 

                                                

Within a context of sectional differences along economic and social lines, Abraham 

Lincoln signed the Morrill Act of 1862 providing the means for states to begin operating their 

own postsecondary education institutions (Anderson 1976; McDowell 2001).  The purpose of 

these new institutions was specified in the fourth section of the act which stated “each State 

which may take and claim the benefit of this act, to the endowment, support, and maintenance of 

at least one college…in order to promote the liberal and practical education of the industrial 

classes in the several professions and pursuits of life” (PL 37-108, emphasis added).  

The act was an effort to extend the opportunity for education to individuals via 

institutions that would reflect the unique local context and desires of each state (Eddy 1957).  In 

approximately twenty states the land-grant college was an addition to an already present state 
 

1 It was the case that public funds were utilized to support a few public and private 
postsecondary education institutions prior to this time. Support from private and public sources 
uniquely placed the institutions as semi-public entities (Roche 1986). For example, four hundred 
British pounds for the establishment of Harvard and the President of the university’s salary came 
from the Massachusetts General Court in 1636 and was thereafter supplemented by bank taxes 
and tolls paid to cross the Charles River (Lucas 1994; Cohen 1998; Roche 1986). In another 
case, tracts of land, taxes on tobacco, export duties on furs and skins and a tax on peddlers were 
directed toward the establishment and maintenance of William and Mary College in 1693 (Lucas 
1994; Cohen 1998; Roche 1986). 
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college (Brubacher and Rudy 1997).  For example, Michigan had already established the 

University of Michigan in 1817 when Michigan State University was chartered as a land-grant 

institution in 1863 (Anderson 1976).  Dunham (1969) asserted non-land-grant public colleges 

and universities often started out as another type of institution such as a teachers college, a junior 

college or a religious college.   Throughout the late nineteenth and early twentieth century 

postsecondary education institutions were created with little to no federal or state guidance. 

Era of Organization 

The years after World War II were critical to the development of postsecondary 

education in the United States.  Again federal action spurred the growth of opportunity for 

postsecondary education and the states had to respond.   

Soldiers returning from the Second Word War were provided federal tuition vouchers, 

via the Servicemen’s Readjustment Act of 1947 (PL 346- 268, GI Bill), which were valid at any 

institution, public or private, in-state or out.  As such, enrollments at public postsecondary 

education institutions significantly expanded along with the belief everyone could go to college 

(Cohen 1998).  As compared to only 2.8% of 18 to 24 year-olds attending postsecondary 

education in 1910, by 1950 this percentage increased to 15 (Figure 1-1). 

In 1950, the number of public institutions had expanded to include 66 land-grant 

colleges, 259 other undergraduate institutions and 330 community colleges (Figure 1-2).  These 

institutions of various size and shape were in operation with their focus on liberal education, 

teacher training and vocational education.  With the encouragement of the federal government, 

states began at this time to create state master plans to organize postsecondary education 

institutions and create efficiencies in their operation (The Carnegie Foundation for the 

Advancement of Teaching 1976; Dressel 1980; Hearn and Griswold 1994). 
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To meet the increased demand for participation in postsecondary education, states took 

innovative action with the expansion of the two-year, public community college2 in 

postsecondary education structures to provide educational opportunity (Longanecker 2007).  

Termed “democracy’s colleges,” these institutions were believed to have brought educational 

opportunity to the masses through their open-door philosophy, proximity to a state’s citizens and 

low-cost to the student (The Carnegie Commission on Higher Education 1970b). Medsker and 

Tillery (1971) contributed three other factors to their growth: (a) training programs of various 

duration and focus were needed to meet the growing job market, (b) the influx of participants 

taking advantage of the GI Bill, and (c) the perspective of adults after World War II that there 

was a broader world to which they belonged and should learn about.   

Participation via Localized Institutions 

While the ideal of increased educational opportunity via open-access institutions was 

situated at the end of the Second World War (Palmer 1996), it had been suggested that universal 

access to postsecondary education via the creation of localized institutions was not achieved until 

the decade spanning the years 1960 to 1969 (Lingenfelter 2004; Longanecker 2007).  The facts 

confirmed this belief, for between 1960 and 1970 the number of community colleges grew from 

412 to 909, an increase of 497 institutions or 121% (American Association of Community 

Colleges n.d.), while the number of other public postsecondary education institutions remained 

constant (Figure 1-3).  

                                                 
2 The term community college, as utilized herein, indicated an institution that offers at least 

an associates of arts degree program.  Institutions that did not offer an associate of arts program, 
such as a technical college, were not included in this study.  Historically, the community colleges 
were referred to as junior colleges.  The term “community college” gained prominence after its 
application in Volume 1: Establishing the Goals of The Presidential Commission on Higher 
Education (1947).    
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The increased number of community colleges allowed undergraduate public institutions 

to expand in areas commensurate with increased status, such as graduate education, research, and 

research funding.  As a result, these undergraduate institutions could redirect less-qualified 

students to community colleges by increasing their own admission standards (Cohen 1998).   

Community colleges accepted their role as providers of postsecondary opportunity to those who 

were of lesser income, geographically bound or older (The Carnegie Commission on Higher 

Education 1970a).  

A salient theme early in the evolution of the American postsecondary enterprise was the 

notion of access via the material realization of localized institutions.  There was no doubt that the 

local proximity of community colleges was a major achievement and primary factor in the 

democratization of postsecondary education (Cohen and Brawer 1996).  However, as 

postsecondary education institutions became accessible to the vast majority of the population via 

localized, open-access institutions, a new frontier was to be drawn: access as a condition of price. 

Stratifying Tuition and Fees 

For the increasing number of individuals interested in pursuing postsecondary education, 

community colleges were always the less expensive option.  It was the case that the range in 

tuition and fees3 between community colleges and undergraduate institutions nationally 

narrowed from 1933 to 1956.  The maximum difference in tuition and fees during this time was 

$31 per 36-week academic year in 1939, with the minimum amount being $5 in 1950 

(Figure 1-4).   

                                                 
3 Tuition, theoretically, had been conceptualized as the cost of instruction, whereas fees 

applied to a service or additional cost (see Shelburne [1939] for a legal review of the 
differentiation of tuition and fees).  Lombardi (1973) noted “[S]ome community college 
educators prefer the term fee to tuition, reflecting their uneasiness at the contradiction between 
the concept of the open door and the practice of charging tuition.  The use of fee may also be a 
circumvention of state law that forbids tuition but permits fees” (38). 

 13



 

As the difference in tuition and fees between public undergraduate institutions and 

community colleges equalized, the tidal wave of enrollments and accompanying federally 

sponsored scholarships via the Servicemen’s Readjustment Act of 1947 (PL 346-268, GI Bill) 

ended.  It was also the case at this time that other sources of income did not proportionally 

increase to keep up with inflation and their increased expenditure levels (The Commission on 

Financing Higher Education 1952).  The decrease in GI Bill revenue in the decade of 1950-1959 

concerned institutions as they had become increasingly dependent on student-oriented revenue 

via augmented tuition and fee revenue and state and local appropriations contingent upon 

enrollment.    

With the National Education Defense Act of 1958 (PL 85-864), the federal government 

had the option to extend opportunity and support to students via federal scholarship programs 

first introduced in the GI Bill.  However, it came to be that “ in the last days before the passage 

of that [NDEA] act, the provision for student loans was inserted in lieu of a plan of scholarships, 

at the initiative of the conservative Eisenhower Administration” (Chambers, 1968, p.117).  The 

National Defense Education Act of 1958’s emphasis on fellowships4 and loan programs was a 

critical juncture in the evolution of tuition and fee5 policy it contributed to the beginning of a 

stratified price structure in postsecondary education (Hauptman, 1990; Callan, 2006; Thelin, 

2007).   

                                                 
4 The focus of fellowships was on graduate education.  Specifically, Title IV of the 

National Defense Education Act “…funded 1,500 fellowships per year for students preparing to 
teach at the college or university level” (Thelin 2007, 27).    

5 Tuition and fees are examined here in the collective. While tuition had been defined as a 
cost for instruction, a fee had been defined as an educational cost applied to an individual for 
purposes other than instruction. A review of legal precedent supports the use of fees, other than 
those used for tuition.  It was observed that legal precedent had determined the prohibition or 
restraint on public postsecondary education institutions in setting fees was limited only when 
expressed or implied by constitutional or statutory language (Shelburne 1939). 
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By 1965, the equalization of tuition and fees between public postsecondary education 

institution types ended, as community college tuition was half of that charged at undergraduate 

institutions, with prices of $109 and $284 respectively.  The twice-as-much difference continued 

until the early 1990s.  By 2000, the difference increased to a factor of three with the national 

average price of $1333 at public community colleges and $3501 at undergraduate institutions 

(Figure 1-5).  

Enrollment and Increasing Tuition and Fees 

 The decrease in federal assistance to the student, however, did not signal the end of 

increased participation by individuals and the federal government, in postsecondary education. In 

the years following the introduction of the GI Bill (1950-1959), the percent of the population 

enrolled in degree-granting institutions increased from 15% to 18.3% (United States Department 

of Education 1972).  The 3.3% increase was noticeably less than both the preceeding and 

proceeding decades, with the percent of the population increasing from 8.4% in 1940 to 15% in 

1950 (a 6.6% increase) and an increase from 18.3% in 1960 to 25.7% in 1970 (a 7.4% increase) 

as illustrated in Figure 2-1.  The rapid increase in postsecondary education participation held 

level during the 1970s, only to increase rapidly again between 1980 and 2000. 

The decades following 1960 marked a significant period of growth for the public 

postsecondary education enterprise.6  Participation was increasing as new institutions were built 

                                                 
6 The rapid expansion of community colleges, however, did not come without criticism. 

Critical theorists have pointed towards community colleges specifically as vehicles for social 
stratification. Hansen and Weisbrod (1969) argued the low tuition policies common within 
community colleges served to limit intergenerational social mobility and provided the benefits of 
higher education only to those who could afford the higher priced state institutions. Their work 
sounded the initial warnings of stratification of educational opportunity along fiscal lines.  Brint 
and Karabel (1989) espoused that community colleges, void of a transfer function, would have 
remained extensions of elementary and secondary education.  Instead, community colleges 
provided the opportunity to transfer to higher education institutions via preparation in the liberal 
arts.  Furthermore, they claimed early leaders in the community college movement, specifically 
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to meet the continued demand engendered by the social climate of the middle of the twentieth 

century, and expanded services to include educational options other than transfer (Cain 1982).  

The social climate was fueled by paradigm-shifting social policy resulting from Brown v. Board 

of Education (347 U.S. 483 1954), the Higher Education Act of 1965 (PL 89-329), Title IX of 

the Educational Amendments of 1972 (PL 92-318) and other federal and state actions ensuring 

democracy was an opportunity for all citizens (The Carnegie Foundation for the Advancement of 

Teaching 1982; Kim and Rury 2007), in addition to the looming tide of baby-boomers entering 

postsecondary education (Kim and Rury 2007; Rouse 1994). 

The concern over the increasing difference in tuition and fees was compounded by the 

fact that a body of literature had shown price influenced student participation (Heller 1997; 

Jackson and Weathersby 1975; Leslie and Brinkman 1987; Pryor, Hurtado, et al. 2006). 

Additionally, there had been extensive study of the influence of tuition and fee rates on student 

participation, finding that as rates increase, participation decreases (Heller 1997; Kane 1991; 

Leslie and Brinkman 1987).  Recently, it had been observed that between 1993 and 2005, young 

and working-aged adults had not increased in their enrollment in education beyond the high 

school (The National Center for Public Policy and Higher Education 2006).  This plateau in 

postsecondary participation had lead to national concerns as the United States lead member 

countries of the Organization for Economic Cooperation and Development (OECD) in the 

percent of adults aged 45 to 54 with at least an associates degree (40%), seven countries had 

higher percentages of individuals aged 25 to 34 with at least an associates degree.  This 

                                                                                                                                                             
Leonard V. Koos, Walter Crosby Eells, and Doak S. Campbell, attempted to divert students to 
vocational education in an attempt to provide “short range upward mobility” while satisfying the 
college’s need to secure “the best training markets still unoccupied by their four-year 
competitors” (209). 
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generational change in college attainment was concerning as it indicated the impact of decreased 

attendance in postsecondary education in a globalized society (Reindl 2007; OECD 2007). 

State Resources   

State resources contribute to the college participation.  In developing and maintaining 

postsecondary education systems, state policymakers had to take into consideration the resources 

of a state.  Two areas of particular interest were the educational participation of academically 

qualified individuals and the ability of a state’s citizens to pay for non-compulsory education.   

High school graduation rates increased throughout the twentieth century, providing for 

and increased percentage of state residents to be academically qualified to attend postsecondary 

education (Kim and Rury 2007).  The national demand for, and participation in postsecondary 

education lead to the realignment of state systems and the development of institutions such as the 

community college.  While estimates of college going rates seem to have plataeued since the 

early 1990s, a recent survey indicated that the shift in national demographics was contributing to 

a decrease in postsecondary education participation.  The survey, conducted by the National 

Center on Public Policy and Higher Education (2007), found 62% of respondents agreed that 

motivated and academically qualified students were not attending college because of a perceived 

lack of opportunity, a belief most prevalent amongst African-American and Hispanic parents. 

The wealth of a state’s residents influenced the tuition and fee rates (Koshal and Koshal 

2000), as family income remains a strong predictor of who will go to college (Callan 2006). 

Between 1982 and 2005, median family income outpaced the consumer price index, 127% to 

95% respectively, while tuition and fees increased by 375% during the same time period (Callan 

2006). In 2002, the Advisory Committee on Student Financial Assistance found “financial 

barriers prevent 48 percent of college-qualified, low-income high school graduates from 
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attending a four-year college, and 22 percent from attending any college at all, within two years 

of graduation [from high school]” nationally (v).  

Two states addressing concerns over access and participation in postsecondary education 

were Kentucky and Texas.  An 83% increase in tuition at undergraduate institutions in Kentucky 

during a 6-year period from 2001-2002 to 2006-2007 heightened apprehension over the 

affordability of postsecondary education’s impact on educational participation in the state 

(Division of Performance Audit 2006).  Texas’ unease over postsecondary education 

participation was addressed in their educational plan entitled Closing the Gaps by 2015.  The 

impetus behind this plan was the state’s acknowledgement that the proportion of state residents 

enrolling in postsecondary education was declining.  A goal of the plan was to increase the 

percentage of residents participating in postsecondary education from 5% in 2000 to 5.7% in 

2015 (The Texas Higher Education Coordinating Board 2000).  Admittedly, a part in meeting 

this goal was to set tuition and fee prices at levels that closed the gaps.  

Purpose of the Study 

It was observed that the difference in tuition and fees between public institution types 

changed between the years 1950 and 2000 by a factor of three while participation in 

postsecondary education had plateaued.  The purpose of this study was to test student price 

response theory by examining the degree to which the attempt to provide access to public 

postsecondary education via the introduction of a lower-priced option, with considerations of a 

state’s resources, was associated with enrollment for the years 1960, 1970, 1980, 1990 and 2000. 

Research Question 

In order to address this issue, the following research question was developed.  How was 

enrollment associated with the tuition and fee difference ratio between institution types and state 

resources for the years 1960, 1970, 1980, 1990 and 2000? 
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Research Hypotheses 

• HO1:  Enrollment was not significantly associated with tuition and fee difference ratio 
between public institution types and state resources for the years 1960, 1970, 1980, 1990 
and 2000. 

• HA1:  Enrollment was significantly associated with tuition and fee difference ratio 
between public institution types and state resources for the years 1960, 1970, 1980, 1990 
and 2000. 

Significance of the Study 

 An examination of factors contributive to the difference in tuition and fees at public 

postsecondary education institutions is imperative as prior research had shown that (a) the 

difference continues to expand, (b) legislators were actively pursuing methods to redirect 

students to lower cost institutions for the first two years of college and (c) tuition and fees play a 

significant role in determinations of postsecondary education participation.  The cost of 

postsecondary education had become a significant concern for all stakeholders.   

The compilation of a dataset, acquired from the work of Hurt and Burkel (1939-1960), 

provided the opportunity to extend our understanding of state-level analysis to a time when (a) 

national data available by the National Center for Education Statistics was not available, and (b) 

increasing participation in postsecondary education participation became a national objective. 

Definition of Terms 

• Affordability: Perceived ability of potential participants to afford attending 
postsecondary education.  Affordability had been measured in the literature as a 
percentage of family income needed to pay tuition and fees at a postsecondary education 
institution.  No attempts to operationalize affordability were made in this study. 
References pertained to the theoretical conception of the term. 

• Community college: Any two-year institution offering liberal arts education.  The 
purpose for this distinction rests in the comparative nature between community colleges 
and four-year undergraduate institutions drawn in the study.  When collecting data, 
institutions with the work technical in their name were excluded, unless it also included 
community (representing its comprehensive nature).  Tribal community colleges were 
also emitted as they receive a disproportionate amount of funding from the federal 
government.   
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• Elasticity: How one unit change in supply resulted in a change in price.  

• Inflation: The result of excesses in demand as compared to supply resulting in increased 
prices. 

• Postsecondary education structures: The composition of a state  higher education 
system. 

• Pricing: Tuition and fees as outlined below.  

• Tuition and fees: The costs reported by the institutions on surveys from either the 
National Center for Educational Statistics or the editors of the Blue Book.  This 
discussion focused on costs associated with tuition and fees, not on the other costs 
associated with education such as forgone earnings and the cost of living described in the 
literature.  The literature also referred to tuition and fees as it was defined for the 
purposes of this study as the “sticker price.” 

• Undergraduate institution: A public postsecondary education institution that offered at 
least a bachelor’s degree. 

 20



 

0

2

4

6

8

10

12

14

16

Participation (%) 2.8 4.5 6.9 8.4 15

1910 1920 1930 1940 1950

 
Figure 1-1.  Postsecondary education participation, 1910 to 1950. [United States Department of 

Education 1972]. 
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Figure 1-2.  Number of public postsecondary education institutions, 1910 to 1950. [United States 

Department of Education 2003; Dunham 1969; American Association of 
Community Colleges n.d.; National Association of State Universities and Land-
Grant Colleges 2008 
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Figure 1-3.  Number of public postsecondary education institutions, 1933 to 2000. [United States Department of Education 2003; 
Dunham 1969; American Association of Community Colleges n.d.; National Association of State Universities and Land-
Grant Colleges 2008] 
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Figure 1-4.  Tuition and fees at public postsecondary education institutions, 1933 to 1950. [Author’s calculations from The Blue Book 
3-6th Editions.] 
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Figure 1-5.  Tuition and fees at public postsecondary education institutions, 1933 to 2000. [Author’s calculations from The Blue Book 

3-6th and 8-9th Editions, for years 1933 to 1959; Unites States Department of Education 2003, for years 1965 to 2000.] 
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CHAPTER 2 
REVIEW OF THE LITERATURE 

Literature reviewed for this study was composed of documents originating from public 

and private entities, policy commissions, government agencies, and scholars in the fields of 

postsecondary education finance, education, policy, sociology, law, economics and history. The 

literature reviewed was primarily in the form of reports, books and other policy documents with 

a lesser amount in the form of studies guided by specific research questions.  

Access and State Structures 

The Morrill Act of 1862 expanded a state’s ability to provide postsecondary education 

opportunity to their citizens.  To meet the growing interest in postsecondary education, the 

number and type of public institutions grew without guidance throughout the nation.  An attempt 

to coordinate these institutions within a framework to increase systemic efficiencies came with 

the implementation master plans. 

The Morrill Act of 1862 (PL 37-108) served as the catalyst for the expansion of public 

postsecondary education , as the federal government provided support for states to open and 

maintain their own postsecondary education institutions (Anderson 1976; McDowell 2001).  The 

fourth section of the Morrill Act outlined purpose of these new institutions, specifically “each 

State which may take and claim the benefit of this act, to the endowment, support, and 

maintenance of at least one college . . . in order to promote the liberal and practical education of 

the industrial classes in the several professions and pursuits of life” (7 U.S.C.301, emphasis 

added).  Expressly, intent of public institutions of postsecondary education was to provide 

educational opportunity for those who were destined for it or who had the courage to attend 

(Morrill 1887). 
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These new federally initiated institutions signified the emancipation of postsecondary 

education from their traditionally classical purpose (Brubacher and Rudy 1997).  The emergence 

of these new public institutions from the battle weary nation faced difficulties gaining consistent, 

fiscal support from the states (Brubacher and Rudy 1997).   It was not until the second signing of 

the act in 1890, that states began to provide substantial support for the institutions, as the original 

land-grant institutions had subsisted on their endowment from the original legislation (Brubacher 

and Rudy 1997). For the next seventy-five years, institutions of postsecondary education, lacking 

in coordination at the state level, appeared in various forms in localities determined largely by 

political maneuvering, with little attention to the goals of the institution (Gross and Grambsch 

1974). 

As access to public postsecondary education began to expand after World War II, The 

Presidential Commission on Higher Education asserted the “greatest need faced by higher 

education is for the machinery necessary to assure a comprehensive but economical State-wide 

system of education” (1947, 3:30).  This recommendation, with the aid of political infighting and 

increases in government size, prompted states to initiate coordination efforts to increase 

efficiency (The Carnegie Foundation for the Advancement of Teaching 1976; Dressel 1980; 

Hearn and Griswold 1994).  The President’s Committee on Education Beyond the High School 

(1957) recommended “the expansion and support of existing institutions should in general take 

priority over the establishment of new ones” (72). The Committee suggested the community 

college be utilized to meet this pressing problem of an increase in the postsecondary sector, 

albeit only as part of a thoroughly considered state-wide plan.  

State Master Plans 

Glenny (1965) outlined several features of a recent development in postsecondary 

education: the master plan.  It was observed that these plans would, among other things, 
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emphasize the creation of colleges, and place junior colleges under the realm of postsecondary 

education as opposed to secondary education.  Furthermore, it was expressed that master plans 

would reinforce “the use of admission standards and tuition rates to funnel students into desired 

types of institutions and programs” (Glenny 1965, 97). During the decade 1960-1969, master 

plans were present in 38 states (The Carnegie Foundation for the Advancement of Teaching 

1982).  

The master plans were often implemented or developed by nascent statewide 

coordinating boards (Berdahl 1971). Section 1202 of the Educational Amendments of 1972 (PL 

92-318) supported the establishment of statewide postsecondary education commissions to 

coordinate the development and governance of all state higher education entities (McKinney 

1974). The language of the legislation blurred the lines between higher education and 

postsecondary education, favoring the latter (Martorana 1974). While going unfunded, and 

ultimately disregarded, the governing state education entities initially established as a result of 

1202 Commissions were charged with various powers, responsibilities and duties.  A reason for 

doing so was that the intent of section 1202 was to unite the unique institutions within a state, yet 

it resulted in the opposite (Martorana 1974). These nascent governing state postsecondary 

education systems were provided minimal federal guidance, while the number of institutions 

continued to grow (McKinney 1974). The growth of state coordination boards was observed by 

Berdahl (1971) to grow from sixteen in 1950 to more than twice that amount by 1970. The 

introduction of accountability measures, increased regulation by state and federal agencies, and 

concern for equity and efficiency served as the impetus behind coordination efforts (Tillery and 

Wattenbarger 1985).  The period from the early 1970s to the 1990s was marked as one of 

decentralization of state level governing authority (McLendon 2003). 
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Balance of a Public Postsecondary Education System 

The evolution and balance of postsecondary options within a state depended largely on 

whether there was local participation in the development the postsecondary enterprise (Medsker 

and Tillery 1971).  A tension between state control and institutional autonomy also existed with 

undergraduate systems (Dressel 1980).  The resulting composition of postsecondary education 

systems differed substantially from state to state (The Carnegie Commission on Higher 

Education 1973; Dressel 1980), authorizing the development of institutions with focused efforts 

on either more community colleges or extending an already present state university (Rouse 

1998). It was the case that states engaged in master planning had to strategically plan for growth 

and balance the roles of institutions already established.   

California provided an example of a state that maintained a tiered structure of higher 

education, with an emphasis on community colleges.  Public community colleges emerged in 

California in 1910 as an addition to state colleges and the University of California.  The 

institutions within this tripartite postsecondary education system acted independently of each 

other, and were pitted against each other in their requests to the legislature, until they were joined 

under a master plan in 1960 (Douglass 2000).  It had since been the case that a tiered system 

operated in California, with a reliance on community colleges to serve as the primary access 

point to higher education.  State colleges coordinated as the California State University campuses 

offered up to the master’s degree1 and the University of California campuses offered the 

doctorate (California State Department of Education 1960).  

Wisconsin took another approach by incorporating extension centers of their land-grant 

institution, the University of Wisconsin, as pre-baccalaureate education campuses (Brubacher 
                                                 

1 These institutions also offered doctoral degrees jointly with University of California 
campuses (Tillery 1973). 
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and Rudy 1997; Cohen 1998).  The state-university philosophy took root at the turn of the 

twentieth century, when extension efforts and research yielded returns to the society greater than 

were expected (Brubacher and Rudy 1997).   As a result or early contributions to state 

development, the university and state became integral to each other’s development.  Two-year 

colleges in the state were branch campuses for liberal arts, with a separate state system for 

vocational education.  It was observed that another reason for enacting this philosophy was due 

to the lack of local initiative to extend postsecondary education opportunity (Medsker and Tillery 

1971). 

An examination of state postsecondary education structures in 1976 reported that 26 states 

were identified as having the potential deficit in institutions offering open-access2 via the 

community college in 1976.3 Conversely, 12 states were lauded for having a community college 

within commuting distance of most state residents4 (Carnegie Foundation for the Advancement 

of Teaching 1982).  Rouse (1998) termed states providing more education options beyond the 

high school via a large number of community colleges as compared to undergraduate institutions 

have embraced the democratization effect (Koos 1924; Brint and Karabel 1989).  Conversely, 

Rouse (1998) termed states with a focus on limiting community colleges in favor of the 

development of four-year, undergraduate institutions as having created a diversion effect, 

whereby a higher proportion of individuals must attend four-year institutions for education 

                                                 
2 Open-access was defined as an institution with low or no tuition for high school 

graduates. 
3 These states included Delaware, Idaho, Indiana, Iowa, Kentucky, Maine, Maryland, 

Massachusetts, Minnesota, Mississippi, Nevada, New Hampshire, New Jersey, new Mexico, 
New York (SUNY), North Dakota, Ohio, Oregon, Pennsylvania, Rhode Island, South Carolina, 
South Dakota, Utah, Vermont, West Virginia, and Wisconsin. 

4 These states include Arizona, California, Florida, Hawaii, Illinois, Iowa, New York, 
North Carolina, Oklahoma, Oregon, Texas, and Washington. 
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beyond the high school  (Rouse 1998).  Research indicated that state systems that had a heavy 

dependence on community colleges had lower levels of baccalaureate attainment (Orfield and 

Paul 1992), and diverted more students to community college (Rouse 1994; Rouse 1998).   

Student Price Response 

It was argued that there was not enough evidence of the cost of tuition on the enrollment of 

low-income students.  Specifically, “[s]ince so little is known about the independent effect of 

low or no tuition on the decision of various groups of students to attend a community colleges, a 

rigid position on tuition may not be justified” (Garms 1977, 80).  This claim was since 

challenged by a body of literature focused on the response of students to price.   

Leslie and Brinkman (1987) expressed price, buyer income, the prices of comparable 

goods, and the buyer’s preferences as factors influencing the amount of a good being demanded.  

Their review of price-response literature was a meta-analysis where the studies were perceived 

as one observation and each study was standardized according to the work of Jackson and 

Weathersby (1975) to arrive at a student price response coefficient (SPRC).  Upon reviewing the 

literature, the authors concluded that tuition and fee prices influenced participation rates in 

postsecondary education. 

Savoca (1990) examined student price response arguing prior studies underestimated the 

elasticity of demand by one-half because they did not take into account the effect of increases on 

individuals who did not apply to college.  Kane (1991) found increased tuition resulted in 

decreased enrollment, with black students being the most sensitive to price.  In a 1995 study, 

Kane found that community college students were the most sensitive to tuition increases. St. 

John and Starkey (1994) found a “strong negative relationship between tuition charges and 

persistence in community colleges” (211). 
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Heller (1997) expanded upon Leslie and Brinkman’s study to examine the relationship 

between tuition and financial aid on enrollment.  His review of price-response literature was 

summarized in one sentence: “[a]s the price of college goes up, the probability of enrollment 

tends to go down” (649).  Four key observations included (a) aid decreases were associated with 

decreased enrollment, with grants having the strongest influence, (b) low-income students were 

the most sensitive to pricing differences, (c) black students were the most sensitive, Hispanic 

students were mixed and white students were least sensitive, and (d) community colleges 

students were more sensitive to prices than students at four-year public institutions.  A survey of 

college students conducted by researchers at the Higher Education Research Institute found 

financial barriers impacted students’ decisions as to which postsecondary institutions they 

attended (Pryor, Hurtado, et al. 2006). 

The importance of price in student decision-making was not limited to public institutions.  

Twenty-three elite private institutions5 created in 1958 “the Ivy Overlap Group . . . an agreement 

among the participants to refrain from offering financial aid to student applicants bases other 

than financial need, to use standard guidelines in determining aid to needy students, and to adjust 

offers” in order to frame an potential students choice on non-financial reasons (Matlock 1994, 

523). 

There were warnings as to the potential for increased tuition as a funding source could 

result in socio-economic stratification in postsecondary education (Chambers 1968). The 

                                                 
5 The institutions included Brown University, Columbia University, Amherst College, 

Barnard College, Cornell University, Bowdoin College, Dartmouth College, Bryn Mawr 
College, Harvard University, Colby College, Massachusetts Institute of Technology, Middlebury 
College, Princeton University, Mount Holyoke College, University of Pennsylvania, Smith 
College, Yale University, Trinity College, Tufts University, Vassar College, Wellesley College, 
Wesleyan University and Williams College. 
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Commission on Higher Education appointed by President Truman recognized the need for, and 

advocated on behalf of, affordable postsecondary education.  Volume Two of the report, entitled 

Equalizing and Expanding Individual Opportunity, cited income inadequacies and the lack of 

sufficient state support as two of the greatest barriers hindering the affordability of 

postsecondary education (The Presidential Commission on Higher Education 1947).   

As postsecondary education participation increased in the second half of the twentieth 

century so did the amount students were responsible to pay.  Rationales for the increased 

expenditures in postsecondary education held constant.  Two philosophies guided the 

development of tuition and fee policy.  The first placed a larger burden on public support in an 

effort to hold tuition low and negate the influence of individual costs in the decision to pursue 

educational opportunity.  The other perspective, suggested that the market mechanism be enacted 

in postsecondary education.   

Philosophies Guiding Tuition and Fee Policy   

The demands of access and affordability facing policymakers were encapsulated in the 

debates regarding tuition pricing.  The two primary philosophies6 guiding the development of 

tuition policy were (a) low tuition with high state support to institutions or (b) high tuition with 

federal, state, and private support to the individual in the form of aid. 

Low tuition.  The support for a low tuition policy was rooted in the belief that the student 

already had a fiscal burden to bear in addition the out-of-pocket costs charged by the institution 
                                                 

6 Alternative tuition philosophies included Carbone’s five models: nonresident student – 
surcharge model, resident tuition-fee-remission model, sliding scale, multiple-criteria model, 
sliding-scale single-criterion model, and the national tuition bank (1974).  Moore et al (1974) 
also outlined eight possible considerations in the development of tuition models.  They were, 
tuition rates  reflective of (a) the average citizen’s ability to pay, (b) the student’s ability to pay, 
(c) the program of study, (d) credit-hours pursued, (e) equally across all institutions, (f) level of 
instruction, (g) the proportion of instructional costs per student, and (h) a combination of the 
preceding seven options.   
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(Wattenbarger 1979; Bowen 1980; Stampen 1980).  In addition to the burdens faced by the 

individual in the devotion of time and effort to pursuing further education, the argument for a 

low tuition policy was set in the belief that an educated citizenry benefits the entire society in 

their decreased dependence on healthcare and welfare, increased tolerance for others, and fiscal 

returns in the form of higher taxes to be paid over a lifetime (Chambers 1968; Cohen and Brawer 

1996).   A last consideration in the low tuition policy argument was that low-income families had 

to pay a larger percentage of their family income to attend postsecondary education institution, 

so low prices should be maintained whenever possible (Cohen and Brawer 1996). 

The low tuition philosophy was championed in the community college, which saw their 

student body as the community, not a select few (Gleazer 1980; Wattenbarger, Shafer and 

Zucker 1973).  The perspective of access via the open-door philosophy mirrored the philosophy 

of public school education in that if an individual wished to learn, the opportunity would be 

afforded to them (The Carnegie Commission on Higher Education 1970; Wattenbarger 1979). 

Ultimately, access via low-to-no tuition went unrealized as a “discernable trend” toward 

increased tuition was observed between the years 1966 and 1971 and continued through the 

remainder of the twentieth century (Wattenbarger, Schafer and Zucker 1973).  Even California, a 

bastion in the low tuition cause for community colleges, raised its tuition from $18 per unit to 

$26 unit in 2004-05, in order to maximize student eligibility for federal Pell Grants (The State of 

California 2004).  However, the interest in free tuition at public community colleges had 

continued despite the presence of tuition in every state.  

High-tuition/high-aid.  The implementation of a high-tuition/high-aid policy 

fundamentally operated from the application of “free market” principles to postsecondary 

education (Harris 1960; Kerr 1968; Hauptman 1990).  The thrust of this perspective framed 
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tuition as too low in comparison to the actual costs accrued by an institution (Mumper and 

Anderson 1993).  It was argued that higher tuition would allow institutions to redirect 

institutional revenues via tuition and fees to individuals based upon need (Hansen and Weisbrod 

1969; Fisher 1990) supported high-tuition/aid.  Fixing tuition and fees at a level equal to private 

institutions was also perceived of as a way to operationalize the market mechanism in 

postsecondary education (Garms 1980). 

Tuition Differentiations 

The literature on tuition differences was reflective of three dichotomies.  The requirement 

for potential students to pay differentiated prices were dependent on residency status, program 

differences and their relationship to each other, and the idea of providing access for all citizens to 

postsecondary education.  

Residency.  Tuition differences were discussed with respect to residence of the student as 

the primary determinant (Greenleaf 1936).  It was argued that a state or district should not have 

to fund the education of an “outsider” at the same rate as a citizen who lived within its borders 

and who contributed to the postsecondary education institution via taxes (Arney 1970; 

Schietinger 1981) 

District differences, commonly termed “chargebacks,” were observed to decrease in the 

in the years between 1970 and 2005 (Mullin and Honeyman 2006).  Interstate variations in 

tuition and fee charges, however, had continued in practice.7   

Differences in relationship. Relational differences were both intra- and inter-

institutional.  Intra-institutional tuition differences primarily addressed expenditure differences at 

the institutional level between various colleges offering different services (Wetzel 1995), or 
                                                 

7 There have been interstate cooperatives that have negated the cost to out-of-state students 
through regional policy board (Christal 1997). 
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levels of education, such as undergraduate and graduate, within an institution (The Carnegie 

Commission on Higher Education 1970b; Schietinger 1981).   Differentiated tuition between the 

first two years of study, the second two years of study and graduate education was believed to 

have a negative impact on attrition (Bowen 1974).  

A rational for differentiated tuition was grounded in cost analysis (The Carnegie 

Commission on Higher Education 1973).  Implications of a shift towards cost-based tuition 

differentiation were hindered by the influence cost had on elasticity of demand, concerns about 

equity, and the relationship of cost and prestige (Johnson 1979).  Additionally, the relationship 

between tuition differences and institutional costs were not supported in the literature 

(Middaugh, Graham and Shahid 2003; Johnson 1979). 

Tuition differences between public four-year and private undergraduate institutions were 

a concern, as tuition charges at private schools were between three and five times larger than at 

public institutions (The National Commission on the Financing of Postsecondary Education 

1973).  It was believed that maintaining lower tuition and fees at public undergraduate 

institutions would be difficult, as it disadvantaged private institutions (The Carnegie Council on 

Policy Studies in Higher Education 1975).  In response to the perspective that the market 

mechanism should exist in postsecondary education, a decrease in this difference was the 

incorporation of financial aid to the student (Garms 1980; The National Commission on the 

Financing of Postsecondary Education 1973). 

Institutional Rationales 

Tuition and fee increases have consistently overtime based upon three general arguments: 

shifts in inflation, increasing expenditures, and unstable sources of income.  Two reports, forty 

years apart, provided greater detail (Table 2-1). 
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In 1952, The Commission on Financing Higher Education was formed to examine the 

fiscal condition of postsecondary education. The Commission outlined five sources of financial 

difficulties for postsecondary education institutions: (a) inflation; (b) the expansion of 

educational services; (c) needs for enlarged and modernized capital plant; (d) fluctuating student 

enrollments; and (e) uncertain sources of income.   

Hauptman and Merisotis (1990) reviewed articles and other documents relating to the 

dramatic dependence on tuition and fees originating from the student.  The results of their 

analysis indicated five reasons for the increase: (a) higher charges were the result of increases in 

costs; (b) increases in expenditures by colleges for a variety of services; (c) competition between 

institutions; (d) non-tuition revenue had leveled-off or dropped; and (e) the increase in student 

aid.  

They asserted the increase in inflation8 forced the institutions to be more dependent on 

student income, as it was the most available source of additional income. A concern in doing so 

was the instability of tuition and fee revenue as compared to endowment income on operating 

budgets. Inflation had impacted the costs of doing business; however, it had been the case that 

tuition increases have outpaced inflation (Paulsen 1998; Wellman 2001). 

Reasons provided for increasing expenditures were factors external to institutional control 

and may have provided justifiable rationales for increases in tuition and fees.  It had been argued, 

however, that increases in costs were not closely related with the tuition and fees charged to 

students (The Commission on Financing Higher Education 1952; Cunningham and Merisotis 

                                                 
8 Inflation was conceptualized as the increase in the price of goods and services (Martinez 

2004).  The Consumer price index (CPI) was a common measure reflective of the broad costs 
associated with participation in society.  Another inflation measure, the Higher Education Price 
Index (HEPI), was developed by Halstead (1989) to apply directly to goods and services 
demanded by postsecondary education institutions. 
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2002; Johnson 1979; Jones, 2002; Middaugh, Graham and Shahid 2003).  Implications of a shift 

towards cost-based tuition differentiation were hindered by the influence cost had on elasticity of 

demand, concerns about equity, and the relationship of cost and prestige (Johnson 1979).  

Furthermore, increases in expenditures and competition between institutions were the result of 

institutional desires that cannot be justified on the grounds of costs, but rather on questionable 

budgeting and planning: conceptualized as the “Revenue Theory of Costs,” which may be 

summarized as expenditures drive revenues in the search for prestige (Bowen 1980, 15).   

What appeared to be a contributing factor in the development of tuition and fee policy was 

the uncertain nature of non-tuition revenue. While working in concert with tuition and fees, state 

and local governments have always assumed the largest burden for funding public postsecondary 

education since data from public institutions were available (Table 2-2).  State and local revenue 

was the only source of the three to increase in each time span for which data was available.  The 

smallest increase was between 1930 and 1950, when state and local revenue increased only 14% 

with the greatest increase was between 1950 and 1963 when revenue increased 380%.  

Institutional revenue resultant of tuition and fees and the federal government exhibited dramatic 

shifts between time spans, but the shifts were in the same direction (Campbell, English and 

Lampros 1952; United States Department of Education 1965; United States Department of 

Education 1972; United States Department of Education 2003).  

A factor unique to the literature obtained for this study was Hauptman and Merisotis’ 

(1990) fifth reason.  A reason they cited for the increased tuition and fees was not driven by 

economic conditions or institutional desires, rather the augmentation of the student share of 

educational costs via student financial aid availability. In summary, the determinations of tuition 

and fee policy were reflective of institutionally espoused expenditures and guiding philosophies 

38 



 

and differences.  These rationales resulted in differences in tuition and fee policy between 

institutions types and locations.  

Federal Actions 

An upturn in the dependence on tuition was enhanced via federal legislation, starting with 

the NDEA of 1958 (PL 85-864), that Stampen (1980) asserted was influenced by the high 

tuition, high-aid philosophy of economists. Chambers outlined schemes developed to keep both 

public and private postsecondary education as high-fee enterprises (1968).  These schemes—tax-

supported tuition scholarships, government loans, private loans, student-work opportunities and 

tax credits for postsecondary education—in many respects have become institutional operations 

within the national scope of financing higher education. Chambers (1968) asserted that the 

benefits of such schemes should be examined via two tests.  First, was the scheme “designed 

indirectly to channel tax moneys into private colleges” (96).   Second, was it “designed to shift 

the cost of education from the general public to the student” (96).  A caveat in the high-

tuition/high-aid philosophy was that it only works if state/institutions increase need-based aid at 

the same rates as increases in tuition.  If not, college would become less affordable (Mumper and 

Anderson 1993).   

A different perspective on why tuition and fees became such a pivotal source of revenue 

was summized by Clark Kerr (1968).  Kerr (1968) summized five options being considered by 

the federal government during the decade of the 1960s to assist in structuring fiscal support for 

all institutions of postsecondary education.  One option was to provide tax breaks to parents with 

students enrolled in postsecondary education.  This option was not favored as it was perceived to 

benefit middle and upper-income families due to the regressive nature of the taxes, while 

positioning power in the hands of parents with respect to influence over institutional choice and 

program curriculum.  Direct grants to states and/or individual institutions were also considered, 
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but not favored as they were perceived as placing too much power in either the state or 

institution with additional concerns about equitable distribution states with larger enrollments.  

The last two options, grants to individuals and categorical grants based upon federally identified 

needs, gained acceptance.  It was believed grants to students would contribute to fiscal stability 

of institutions through diversified revenue streams, allow students to enact the market 

mechanism in postsecondary education, and remain neutral with respect to the issue of support 

for public and private institutions.  Categorical aid, was believed to contribute to a diverse 

revenue stream for institutions while meeting the various education and workforce needs of the 

nation. 

Tuition and Fees and Enrollment 

The fundamental purpose of the community college was to provide educational 

opportunity.  To meet this purpose three conditions were deemed as requisite.  First, the colleges 

must be open-access   Second, they must offer a diverse range of curricular offerings.  Finally, 

attendance must be fiscally easy (Medsker and Tillery 1971).   

Reasons provided for the differences in tuition were twofold.  First, community college 

leaders wanted to maintain the concept of open-access, of which they believed affordability to be 

a primary component.  Second, state leaders were trying to control enrollments in the more 

costly state colleges and universities (Education Commission of the States 1972).  Both 

rationales continue to inform the national dialogue on tuition and fee policy in 2007.  

In 2007, the governor of Massachusetts announced a plan that would make community 

college tuition free within ten years (Ashburn 2007).  Kenneth Corn, a Senator from Oklahoma, 

submitted a bill to make all community colleges in Oklahoma free to all high school graduates 

(Hoberock 2007).  Ruppert (2001) observed that 71% of state policymakers believed the 
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increased demand for higher education should redirect students first through the two years at the 

lower cost community college then on to an undergraduate institution. 

A concern with setting tuition and fees at a level that made postsecondary education 

accessible to all students was the concern that low—income and minority students would 

concentrate in the community colleges (The Carnegie Council on Policy Studies in Higher 

Education 1975). Howard Bowen (1974) expressed concern that an increasing gap in tuition and 

fee pricing may exacerbate attrition.  It had been expressed that comparisons of tuition and fees 

between community colleges and undergraduate institutions was difficult because the ability to 

separate (a) the costs between undergraduate and graduate work at undergraduate institutions, 

(b) the instruction costs between the two institution types varied as the undergraduate institutions 

utilized less-expensive graduate students and community colleges utilized professors, 

(c) economies of scale, and (d) curriculum differences (Medsker and Tillery 1971).   

Only recently had the difference in tuition and fees between community colleges and 

undergraduate institutions been examined.  Hearn, Griswold and Marine (1996) included the 

tuition difference between public community colleges and undergraduate institutions as part of 

their analysis of state tuition and aid policies.  Their independent variables reflected regional, 

resource and governance influence on the tuition difference.  Utilizing four regression models, 

they found a smaller tuition and fee difference in the Midwest region and states with high levels 

of high school completers.  Whereas states with high income levels or weak coordinating 

boards/planning agencies were likely to have a higher difference in tuition and fees between 

community colleges and undergraduate institutions.   

State Resources 

It was in the interest of state policymakers to have a more educated citizenry (Rupport 

2001).  States with a large percentage of individuals enrolled in postsecondary education were 
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likely to exhibit high levels of educational attainment beyond the high school, high degree 

completion, a high percentage of civic participation in the voting process, and rates of poverty 

below (Martinez, 2004).  A resulting benefit to the state was an increase in lifetime earnings for 

citizens and subsequently a larger individual contribution to tax revenue for the state (Vernez, 

Krop and Rydell, 1999; Martinez 2004).  Participation in postsecondary education demand 

continued to grow as a result of demographic growth, improvements in K-12 education and 

policy imperatives (Martinez 2004; Kim and Rury 2007).  

Two problems have faced the expansion of educational opportunity within a state.  First, 

the individual benefits of postsecondary education can only apply to those who are eligible to 

participate (Martinez 2004).   Second, the college eligible individual must be able to pay for the 

additional educational experience.  

Educational Attainment 

A problem facing the nascent institutions of the nineteenth century was locating properly 

prepared students for admission as few secondary school graduates attended college (Krug 1962; 

Goldin and Katz 2000).  In 1920, the nation was experiencing a rapid increase in the number of 

high school graduates (Sonnenberg 1993).  By 1940, only 16 percent of high school graduates 

were attending college, an amount that increased to approximately 33 percent in 1960 and then to 

more than 40 percent by 19809 (Kim and Rury 2007).  While increases in high school graduates 

influenced college participation rates, as college participation increased tenfold between 1940 

and 1980.  Taking only the increases in high school graduation rates, Kim and Rury (2007) 

                                                 
9 Diane Ravitch (1981) suggested an approximate high school graduation rate of 50% in 

1940 and 85% in 1970.   She also indicated college participation rates similar to Kim and Rury, 
however specifying college participation rates leveled-off at 45% in 1968. 
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calculated the increase would have been threefold.  It was clear there was a national shift towards 

increased participation in postsecondary education.  

Improved high school graduation rates were not uniform in regions across the nation.  For 

example, while the percentage of college participants in the south mirrored other regions, lower 

than average high school graduation retarded participation (Kim and Rury 2007).  Disparities in 

postsecondary education participation by underrepresented groups were another reason for the 

plateau in college enrollment rates.  In 2000, Texas acknowledged that its population 

characteristics were becoming increasing diverse, and that significant efforts had to be made to 

encourage enrollment and decrease barriers to postsecondary education in the state.  The result 

was a plan entitled Closing the Gaps by 2015 (The Texas Higher Education Coordinating Board 

2000).  Hearn, Griswold and Marine (1996) found that as a state’s educational attainment, as 

measured by the percent of a state’s population with at least a high school education, increased 

the difference in tuition and fees between institution types decreased. 

Income and the Ability to Pay 

Postsecondary education participation and the ability to pay was documented consistently 

throughout the evolution of the postsecondary enterprise.10  Parental income had been associated 

with in the educational attainment of an individual.  Specifically, increased income resulted in 

                                                 
10 In colonial colleges, family position in society influenced a student’s position for 

recitations and academic processions (Brubacher and Rudy 1997).  The practice of ranking 
individuals by socio-economic status was common practice until the 1767 at Yale and 1770 at 
Harvard (Roche 1986).  However, “it was not until well into the eighteenth century that colleges 
assumed an elitist, patrician cast as rising costs began to restrict attendance at college to the well-
to-do” (Lucas, 1994, p.108).  “Fees, room and board ranged from ten to fifty pounds, at a time 
when a journeyman mechanic earned fifty pounds per year and a prosperous attorney from two 
hundred to three hundred pounds.  Obviously, college was not for the sons of the poor” (Cohen 
1998, 46). 
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increased attendance (Taubman 1989; The National Commission on Financing Postsecondary 

Education 1973).  

The United States General Accounting Office (1996) examined the increase in college 

costs in relationship to household income.  The report only examined public, 4-year institutions, 

finding tuition increased 234 percent during the fourteen-year period between 1980-1981 and 

1994-1995.  During this same time period, media household income, serving as a proxy for 

ability to pay, increased 82 percent.11  The increased variability between states with respect to 

average tuition and related fees ranged from $1,524 to $5,521.  It was observed that states with 

low tuition were associated with low median household incomes, low college expenditures per 

student, and higher state appropriations for higher education (Koshal and Koshal 2000).  The 

ability to pay12 tuition and fees prevent postsecondary education participation for otherwise 

                                                 
11 It is important to note that increases in tuition and fees experienced during the 1980s was 

compounded by the fact that federal and state taxes increased as well, thereby making college 
ever more costly (Mumper and Anderson 1993). 

12 An important question when examining the concept of the ability to pay was a 
specification of whose ability to pay?  Historically, it had been the case that individuals engaged 
in the act of influencing tuition policies expressed views that exposed their naïve beliefs in the 
ability of students to afford postsecondary education.  This sentiment was mostly clearly 
articulated in a report on the financing of higher education, which stated “[t] he economic barrier 
to higher education is usually exaggerated in most discussions of the subject, for this barrier can 
be overcome where there is an individual determination to do so” (The Commission on 
Financing Higher Education 1952, 135).  They continued to advocate for the federal government 
to withdraw any notion of a scholarship aid program for a vast number of citizens.  

In 1990, Hauptman and Merisotis asserted an economically-framed perspective that 
“comparing increases in what it costs to send a child to college with changes in the value of 
stocks, bonds, and other investments is one way to examine changes in parents’ ability to save 
for their children’s educational costs.  Interestingly, in the high-tuition 1980s, the pretax return 
on stocks and bonds increased faster than the growth in tuitions and other charges, suggesting 
that many parents could have kept pace with college costs if they had invested in stocks and 
bonds” (6).  The audience of this statement suggested that affordability was not being defined for 
the industrial classes, but rather those who have the financial wherewithal to maintain and 
manage fiscal assets representative of fiscal prosperity.   
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qualified individuals (The Advisory Committee on Student Financial Assistance 2002; The 

Commission on Financing Higher Education 1952; Mumper and Anderson 1990).  

Conceptual Framework 

The conceptual framework guiding this study was developed in response to the literature 

that noted the influence of tuition in the enrollment of individual in postsecondary education. 

Where earlier studies examined the influence of price on enrollment or the decision to apply, this 

study contributed to the dialogue by examining the association of a state’s public postsecondary 

education pricing structure on enrollment.   

A state’s public postsecondary education pricing structure was operationalized by a ratio 

depicting the difference in state-averaged, tuition and fees at a public undergraduate institution 

divided by tuition and fees at a community college, as depicted in Figure 2-1.  A small ratio 

would be the result of tuition and fee prices close to each other, as expressed by the relationship 

between points (a) and (b).  A larger ratio would result when the difference in tuition and fees 

was greater as expressed in points (c) and (d).   Theoretically, if the difference were zero, the 

price would determine enrollment (as examined previously in the student rice response 

literature).  As such, one would suspect that if the difference ratio were zero, and the price was 

high, enrollment would be negatively associated.  Conversely, if the difference ratio were zero 

and the tuition and fee were low, enrollment would be positively associated.  This study does not 

take actual tuition and fee “sticker-price” into consideration (College Board 2006), rather it 

examined the difference in price.  It therefore, may be conceptualized, that as the difference ratio 

increases a lower cost option is created in the postsecondary education structure.  This lower-

priced option, as compared to the higher-priced option, could serve as an entry-point that would 

be more affordable and decrease the influence of tuition and fee as a deterrent in postsecondary 

education enrollment.   
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State’s developed public postsecondary education structures to address the increased 

participation in postsecondary education.  The nature of these structures varied by state and 

arrangement in an effort to optimize efficiency and participation.  Specific, state resources were 

included to determine their association with enrollment.  State public postsecondary education 

structures were operationalized in the form of median family income and percent of a state’s 25+ 

population with a high school diploma or higher but not a bachelor’s degree or higher. 

The variable of interest to this study was enrollment in public postsecondary education.  

This construct was operationalized by a variable reflective of fall headcount enrollment for 

degree-seeking individuals in undergraduate academic programs.   

In summary, there had been an increasing number of individuals partaking in 

postsecondary education in the second half of the twentieth century. Participation in education 

had been observed to increase, determinations of tuition and fee prices have been found to 

impact individual pursuit of postsecondary education and the type of institution attended, and the 

concerns of a generation ago have been realized, as income had served to stratify institutional 

enrollment. It is therefore proposed that an association existed between the constructs of state 

resources and postsecondary education pricing structures with enrollment in public 

postsecondary education (Figure 2-2). The purpose of this study was to test student price 

response theory by examining the degree to which the attempt to provide access to public 

postsecondary education via the introduction of a lower-priced option, with considerations of a 

state’s resource, was associated with enrollment for the years 1960, 1970, 1980, 1990 and 2000. 
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Table 2-1.  Rationales for increased costs  
Rationale Commission on Financing 

Higher Education (1952) 
Hauptman and Merisotis 
(1990) 

Shifts in inflation (a) Inflation  (a) Higher charges were the 
result of increases in costs 

Increasing costs (b) The expansion of 
educational services 

(b) Increases in expenditures 
by colleges for a variety of 
services 

(c) Needs for enlarged and 
modernized capital plant 
 

(c) Competition between 
institutions 

Unstable sources of income (d) Fluctuating student 
enrollments 

(d) Non-tuition revenue had 
leveled-off or dropped 

(e) Uncertain sources of 
income 
 

 

Other  (e) There was an increase in 
student aid availability 
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Table 2-2.  Changes in federal, state and local and tuition and fee revenues in public 
postsecondary education, 1933-2000. 

Year 
 

Revenues (in thousands) 
Percent Change 

Tuition and fees Federal State and local 

1930 $37,447 $14,450 $145,423 

1940 $55,287 $29,144 $165,518 

 
48% 102% 14% 

1950 $222,635 $104,593 $493,444 

 
303% 259% 198% 

1963 $1,880,700 $2,142,200 $2,367,600 

 
745% 1948% 380% 

1968 $1,399,013 $1,566,037 $5,362,810 

 
-26% -27% 127% 

1980 $5,570,404 $5,540,101 $20,629,654 

 
298% 254% 285% 

1990 $15,258,024 $9,763,427 $41,771,692 

 
174% 76% 102% 

2000 $31,919,611 $19,744,966 $69,948,323 
 109% 102% 67% 

Sources: Campbell English and Lampros 1952; United States Department of Education 
1965,1972 and 2003. 



 

 
 
 

d 

c 

b 

a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Undergraduate Institution 

Tuition and Fees 
Community College 
Tuition and Fees  

 
 
Figure 2-1.  A depiction of the difference in tuition and fees examined in the study  
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Figure 2-2.  Conceptual framework  



 

CHAPTER 3 
METHODOLOGY 

It was observed that the difference in tuition and fees between public institution types 

changed between the years 1960 and 2000 by almost a factor of three. During this time period, 

access to postsecondary education was operationalized via localized institutions (Koos 1924; 

Gleazer 1980; Cohen and Brawer 1996) and organized via state master plans (Glenny 1965), the 

number of students with at least a high school diploma but not a bachelor’s degree or higher 

increased as did the college participation rate (Kim and Rury 2007), and an the price of tuition an 

fees increased faster than inflation (Paulsen 1998). The purpose of this study was to test student 

price response theory by examining the degree to which the attempt to provide access to public 

postsecondary education via the introduction of a lower-priced option, with considerations of a 

state’s resource, was associated with enrollment for the years 1960, 1970, 1980, 1990 and 2000. 

Research Question 

In order to address this issue, the following research question was developed.  How was 

enrollment associated with the tuition and fee difference ratio between institution types and state 

resources for the years 1960, 1970, 1980, 1990 and 2000? 

Research Hypotheses 

 In order to test the research question, the following hypothesis was developed. 

• HO1:  Enrollment was not significantly associated with the tuition and fee difference ratio 
between public institution types and state resources for the years 1960, 1970, 1980, 1990 
and 2000. 

• HA1:  Enrollment was significantly associated with the tuition and fee difference ratio 
between public institution types and state resources for the years 1960, 1970, 1980, 1990 
and 2000. 
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Data Summary 

In order to answer the research question, data was obtained for the years 1960, 1970, 

1980, 1990 and 2000. Analysis of the data was calculated utilizing the state as the unit of 

analysis.  

Population 

 The population of interest consisted of all states that had at least one public community 

college and at least one public undergraduate institution.  South Dakota and Maine were 

removed as they did not have a public community college at anytime during the years examined, 

bringing the total number of states to forty-eight.  State postsecondary education structures 

evolved by adding, removing, or combining institutions.  These shifting public postsecondary 

education organizations resulted in different population sizes for each year (Table 3-1), where: 

1960 (N=34), 1970 (N=45), 1980 (N=46), 1990 (N=48), and 2000 (N=48).  As a result, the total 

number of cases was 221. 

Variables of Interest  

This study examined two independent constructs, comprised of three independent factors, 

believed to influence the dependant variable, enrollment in public institution types. 

Enrollment.  The number of public postsecondary education institutions had increased 

significantly between the years 1960 and 2000.  The growth of these institutions was under the 

direction, or the result, of state master plans (Glenny 1965; Dressel 1990; Hearn and Griswold, 

1994).  Guided by The Presidential Commission on Higher Education (1947) and established in 

whole, or partially in response to the 1202 Commissions of the Educational Amendments of 

1972, a primary goal of these systems was to provide a public postsecondary education structure 

to provide access for qualified individuals interested in participating.  This study utilized fall 

headcount enrollment of degree-seeking undergraduate students to gauge participation in public 
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postsecondary education as it was the only enrollment variable consistently reported across all 

five years.  

Enrollment data were obtained by summing fall headcount enrollment for degree-seeking 

undergraduate students for the institutions within a state for a given year. Fall, degree-seeking 

headcount enrollment for each institution type and state were obtained from reports from the 

National Center for Education Statistics for the years 1960 and 1970.  The Integrated 

Postsecondary Education Data System was accessed for fall headcount enrollment in 1980, 1990, 

and 2000.  Total degree-seeking, fall headcount enrollment in both institution types (TOT_ENR), 

degree-seeking, fall headcount enrollment at community colleges (CC_ENR), and degree-

seeking, fall headcount enrollment at undergraduate institutions (UI_ENR) were employed as 

dependent variables. 

Tuition difference ratio.  Tuition and fees data reflected the price of instruction for an 

academic year.  The difference in tuition and fee rates at public community colleges and 

undergraduate institutions was the variable of interest in this study. This difference would play 

an important role in future policy actions as states examined actions to redirect students to public 

community colleges before attending undergraduate institutions (Ruppert 2001).   

Tuition and fee data utilized in this research study were collected from two data sources: 

the Blue Book and the United States Office/Department of Education.  The need for the two 

sources was due to a lack of tuition and fee data from the United States Office/Department of 

Education requisite for the study in 1960 and 1970.   

Tuition and fee data for 1960 were obtained from a report by the United States Office of 

Education entitled Higher education planning and management data, 1960-61: Salaries, tuition 

and fees, room and board (Bokelman 1960).  The data reported in this report was deemed 
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inappropriate as it aggregated tuition and fee data on public institutions by regions and individual 

state data were not reported.  As such, the Blue Book (Burkel 1960), a survey of institutions of 

postsecondary education similar in methodology to those utilized by the National Center for 

Education Statistics, was used as a data source. 

Tuition and fee data for 1970 were also dependent upon the use of the Blue Book (Russell 

1970) as a data source for the acquisition of tuition data, as there was a lack of tuition and fee 

data from the National Center for Education Statistics for the years 1966-1972.  Specifically, it 

was noted that 

In the first three HEGIS surveys (fall 1966, 1967, and 1968) the data on basic student 
charges were obtained from a survey for which also sought projections of various data 
into the future.  Difficulties with these surveys prevented the publication of data on basic 
student charges except for the small amount of summary data published for the 1966-
1967 and 1968-1969 academic years.  The reduced HEGIS survey for 1969 did not 
contain a request for data on student charges.  The survey of basic student charges was 
reinstituted in the fifth HEGIS survey (fall 1970) as part of the survey of financial 
statistics and continued in this manner in the sixth survey (fall 1971).  However, the 
resulting data were unsatisfactory since finance data are for the previous year and basic 
student charges data are the current year.  In the seventh HEGIS survey (fall 1972) the 
survey form on basic student charges was attached, appropriately, to the survey form on 
institutional characteristics (United States Department of Health, Education, and Welfare 
1975, iii). 
 

Attempts to collect the raw tuition and fee data collected in these reports from the National 

Center for Education Statistics (NCES), the Research Triangle Institute, the Inter-university 

Consortium on Political and Social Research1 (ICPSR), and a federal document repository were 

unsuccessful. 

 When an institution reported only enrollment from the United States Office of Education 

report or tuition and fees from the Blue Book, they were removed from the population.  Listwise 

                                                 
1 ICPSR, located at the University of Michigan, was awarded a contract to archive data 

utilized in the Higher Education General Information Surveys (HEGIS) employed by the 
National Center for Education Statistics from 1966 to 1986.   
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deletion was employed as it was both the logical and most robust option.  It made no sense to 

utilize estimation procedures to create a missing tuition and fee price when institutions within 

each state which maintaining control over tuition and fees varied (Mullin and Honeyman 2008). 

Utilization of the Dataset Cutting Tool of the National Center for Education Statistics’ Integrated 

Postsecondary Education Data System (IPEDS) resulted in undergraduate tuition and fees public 

community colleges and undergraduate institutions for the years 1980, 1990 and 2000.   

State level tuition and fee data were acquired by averaging tuition and fees by institution 

type per state from the data sources.  The tuition and fee difference ratio between institution 

types (TDR) was determined by dividing the state average tuition and fees at undergraduate 

institutions by the state average tuition and fees at community colleges. 

State resources. The growth and expansion of public institutions and tuition and fee rates 

took place within the context of the state.  Two factors believed to be associated with these 

increases were the ability of the state’s citizenry to pay for noncompulsory education and the 

percentage of the state’s population eligible to attend either a public community college or 

undergraduate institution. 

Ability to pay was operationalized as the Median Family Income in constant dollars for 

the year 2000 (MFI).  Data on Median Family Income for the years 1960, 1970, 1980, 1990 and 

2000 were obtained from the Integrated Public Use Microdata Series (IPUMS) database at the 

University of Minnesota, sponsored by the National Science Foundation and the National 

Institutes on Health to disseminate census data.  Data were missing for median family income for 

six states (DE, ID, MT, ND, VT and WY) in 1970.  The missing data were replaced via 

conditional mean imputation (Allison 2002).  This process regressed the missing variable on all 

other variables in the equation.  The missing values were then generated utilizing the estimated 
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equation (Table 3-2).  A concern resulting from utilizing this imputation method was that 

standard errors were estimated and test statistics that may be overestimated (Allison 2002).  The 

values obtained via IPUMS and the imputed values for 1970, were converted to current dollars 

for the year 2000 utilizing the inflation calculator of the United States Department of Labor, 

Bureau of Labor Statistics.  

 The state resource of educational attainment in a state had been operationalized as the 

percent of a state’s population twenty-five years or older with a high school degree or higher 

(Hearn, Griswold, and Marine 1996).  During data compilation for this study, it became apparent 

that the use of this variable was questionable as it also included those individuals who had 

already achieved an undergraduate degree.  This conclusion was the result of examining the data 

utilized by Hearn, Griswold and Marine (1996).  In doing so, it was observed that the data were 

reflective of a state’s educational resources for the percentage of a state’s population over 

twenty-five years of age with a high school diploma or higher.  Another table was also presented 

which depicted the percent of a population aged twenty-five or older with a bachelor’s degree or 

higher.  In comparing these percentages, it was determined that there was overlap as the two 

percentages together exceeded 100%.  In an effort to most clearly operationalize the construct of 

a state’s educational resources, the variable for educational attainment (EA) was defined as the 

percentage of a state’s population with at least a high school diploma, but not a bachelor’s 

degree.  This percentage was calculated by subtracting the percent of a state’s population 25 

years old or more with a high school diploma or higher from the percent of a state’s population 

25 year old or more with a bachelor’s degree or more in order to arrive at a percentage reflective 

of those who may be interested in enrolling in a public postsecondary education institution as an 

undergraduate.  The state-level data were obtained from the United States Census Bureau (n.d.) 
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data table entitled Census 2000 PHC-T-41.  A Half-Century of Learning: Historical Statistics on 

Educational Attainment in the United States, 1940 to 2000.  

Design 

The research question asked if enrollment was associated with the tuition difference ratio 

between institution types or state resources between 1960 and 2000.  Two multiple regression 

analysis models were constructed to address this question for each of five years (1960, 1970, 

1980, 1990, and 2000).  Years were dummy coded, with 1960 serving as the reference year. 

Model 1 

A multiple regression analysis was conducted with degree-seeking fall headcount 

enrollment at a public community college (CC_ENR) serving as the dependent variable.  The 

independent variables were included in the model to determine the amount of variance associated 

with the dependent variable.  The resulting model was the following: 

CC_ENRi =  a + B1 (TDRi) + B2(MFIi) + B3(EAi) + B4(YR70i) + B5(YR80i) + 
B6(YR90i) + B7(YR00i) + B8(YR70* TDRi) + B9(YR80* TDRi)  + B10(YR90* TDRi) + 
B11(YR00* TDRi) + B12(YR70*MFIi) + B13(YR80*MFIi) + B14(YR90*MFIi)  + 
B15(YR00*MFIi)  + B16(YR70*EAi) + B17(YR80*EAi)  + B18(YR90*EAi) + 
B19(YR00*EAi) + ei               (3.2) 
 

where,   

• CC_ENR = the dependent variable for the community college, degree-seeking fall  
enrollment in public postsecondary education, 

• i = the state 
• a = the intercept of the regression equation 
• B1 = the regression coefficient for the slope of TDR, 
• TDR = the independent variable for the tuition difference ratio between institution types, 
• B2 = the regression coefficient for the slope of MFI, 
• MFI = the independent variable for Median Family Income, 
• B3 = the regression coefficient for the slope of EA, 
• EA = the independent variable for the percent of a state’s population that was had 

completed high school but had not earned a bachelor’s degree,  
• B4-7 = the regression coefficients for the slope of YR, 
• YR = the independent variable for the year of interest,  
• B8-11 = the regression coefficients for the product term of YR by TDR, 
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• B12-15 = the regression coefficients for the product term of YR by MFI, 
• B16-19 = the regression coefficients for the product term of YR by EA, and 
• e = the random error not accounted for in the model. 

 
The null and alterative hypothesis were 

•  HO:  B1-19 = 0 
•  HA:  B1-19 ≠ 0 

 
The null hypothesis stated that there was not an association between community college 

enrollment and the tuition and fee difference ratio between institution types and state resources. 

Model 2 

A multiple regression analysis was conducted with degree-seeking fall headcount 

enrollment at a public undergraduate institution (UI_ENR) serving as the dependent variable.  

The independent variables were included in the model to determine the amount of variance 

associated with the dependent variable.  The resulting model was, 

UI_ENRi =  a + B1 (TDRi) + B2(MFIi) + B3(EAi) + B4(YR70i) + B5(YR80i) + B6(YR90i) 
+ B7(YR00i) + B8(YR70* TDRi) + B9(YR80* TDRi)  + B10(YR90* TDRi) + B11(YR00*  
TDRi) + B12(YR70*MFIi) + B13(YR80*MFIi) + B14(YR90*MFIi)  + B15(YR00*MFIi)  
+ B16(YR70*EAi) + B17(YR80*EAi)  + B18(YR90*EAi) + B19(YR00*EAi) + ei     (3.3) 

 
where,   

• UI_ENR = the dependent variable for the undergraduate institution, degree-seeking fall  
enrollment in public postsecondary education, 

• i = the state 
• a = the intercept of the regression equation 
• B1 = the regression coefficient for the slope of TDR, 
• TDR = the independent variable for the tuition difference ratio between institution types, 
• B2 = the regression coefficient for the slope of MFI, 
• MFI = the independent variable for Median Family Income, 
• B3 = the regression coefficient for the slope of EA, 
• EA = the independent variable for the percent of a state’s population that was had 

completed high school but had not earned a bachelor’s degree,  
• B4-7 = the regression coefficients for the slope of YR, 
• YR = the independent variable for the year of interest,  
• B8-11 = the regression coefficients for the product term of YR by TDR, 
• B12-15 = the regression coefficients for the product term of YR by MFI, 
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• B16-19 = the regression coefficients for the product term of YR by EA, and 
• e = the random error not accounted for in the model. 

 
The null and alterative hypothesis were 

•  HO:  B1-19 = 0 
•  HA:  B1-19 ≠ 0 

 
The null hypothesis stated that there was not an association between undergraduate institution 

enrollment and the tuition and fee difference ratio between institution types and state resources. 

Data Treatment  

The Statistical Package for Social Sciences (SPSS) computer program calculated the data. 

Descriptive statistics were calculated to describe the nature of the variables utilized in the study. 

Statistical selection procedures such as stepwise, forward, backward or all possible subsets were 

not utilized in the analysis. Data were entered into the models based upon the theoretical basis.  

Independent variables were entered as a block, and then interaction terms were entered as 

another block.  Change statistics were reported to determine the presence of interaction effects. 

In all models, assumptions of linearity, normality, independence and equal conditional 

variances were checked utilizing scatter and residual plots (Shavelson 1996).  Collinearity was 

checked through the application of tolerance and variance inflation factors methods.  Cook’s 

Distance was checked for the influence of data points on the analysis.  The decision to reject or 

fail to reject the null hypothesis was based upon a type I error rate of .05.  The analysis was 

interested in significance, either positive or negative, so non-directional hypotheses were used.   

Limitations 

The use of 1959 and 1969 tuition and fee data in the place of 1960 and 1970 tuition and 

fee data were necessary as multiple attempts to collect data from the United States Department of 

Education, contracted archival entities, and a federal repository were unsuccessful.  This reality 
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caused concerns regarding the validity of the findings and should be interpreted with such 

concerns.  It was decided to continue forward with the data because it the ratio of the difference, 

not the actual raw data that was utilized in the study.  A one-year change in the ratio may have 

occurred, but it was believed the change would not be substantially different than the tuition and 

fee difference for the 1959 and 1969 years.   

The literature suggested the inclusion student financial aid as a variable (Paulson 1994). 

This variable was not included in the study as consistent data were not available for the five time 

periods examined within this study.   

 The TDR may be interpreted as a low-end estimate of the gap in costs between community 

colleges and four-year institutions when room and board and other external costs were 

considered.  This assumption would only apply to instances where an individual had to move to 

attend a baccalaureate degree granting, four-year institution.  

 When identifying community colleges, there was the possibility that a community college 

may offer the four-year degree and not have been identified as doing so.  The relatively new 

status of these institutions should not have significantly impacted the study as baccalaureate 

degree programs were limited in number and type at each institution. 

In thinking about life option beyond the high school, it is important for future researchers 

to consider that other options existed for individuals outside of postsecondary education.  What 

this study did not factor in, and would contribute to understanding this observation, was the 

percentage of individuals who choose to pursue a career option that required only a high school 

diploma.  For example, Campbell and Siegel (1960) included estimates of death and military 

enrollment rates in their calculation of what they termed “eligible college aged population” 

(486).  State incarceration rates would also contribute to understanding who was eligible to 

60 



 

participate in public postsecondary education.  Other individuals may have engaged in 

employment opportunities, being unable to risk the foregone earnings one sacrificed while 

attending an institution of postsecondary education. 
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Table 3-1.  States without a public community college system, by year  
1960 1970 1980 
Arkansas  
Connecticut  
Delaware  
Hawaii  
Louisiana  
New Hampshire  
New Mexico  
Nevada  
Ohio  
Rhode Island  
South Carolina  
Tennessee  
Virginia  
Vermont  

Delaware  
New Hampshire  
Vermont 

Alaska  
Kentucky 

 



 

Table 3-2.  Conditional mean imputation for median family income, selected states in 1970
 State TDR EA Conditional mean imputation for MFI 
Delaware 0 41.5  $4,681  
Idaho 1.17 49.5  $5,541  
Montana 2.15 48.2  $5,360  
North Dakota 1.03 41.9  $4,689  
Vermont 0 45.6  $5,143  
Wyoming 1.58 51.1  $5,707  

Estimation equation: MFI = -35.319(TDR) + 112.784(EA) 
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CHAPTER 4 
RESULTS 

The purpose of this study was to test student price response theory by examining how 

enrollment was associated with the tuition and fee difference ratio and state resources for the 

years1960, 1970, 1980, 1990 and 2000. In order to address this issue, the following research 

question was developed:  How was enrollment associated with the tuition difference ratio 

between institution types and state resources between 1960 and 2000?   

It was hypothesized that enrollment was not significantly associated with tuition 

difference ratio between public institution types and state resources between 1960 and 2000.  To 

test the research question and resulting hypotheses, multiple regression analysis was employed. 

Two multiple regression models were developed to predict enrollment from the tuition 

and fee difference ratio and state resources.  The independent variables in each model were the 

same – tuition and fee difference ratio (TDR), median family income (MFI), educational 

attainment (EA), year (YR), and interactions by year (YRxTDR, YRxMFI, and YRxEA) - while 

the dependent variable depicted two different enrollment counts.   

The first model included total enrollment in community colleges as its dependent 

variable. The second model included the total enrollment in undergraduate institutions as its 

dependent variable. 

Model 1 

A multiple regression analysis was performed with the dependent variable as community 

college enrollment (CC_ENR) and the independent variables (TDR, MFI, EA, YEAR, YRxTDR, 

YRxMFI, and YRxEA).  Product terms for the three continuous variables (TDR, MFI, and EA) 

were computed for the years 1970, 1980, 1990, and 2000 with 1960 serving as the reference 
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year. As a result, a reduced model, a full model inclusive of product terms, and fixed effect 

models were constructed for analysis. 

The influence of outliers on predicted values (Cook’s distance) and the intercept and 

slope (DFBETAS) were calculated as part of the analysis.  It was determined that California in 

1980, 1990, and 2000 served as an outlier influencing the predicted value with a Cook’s Distance 

value greater than 1. California in 1980, 1990, and 2000 were removed after a review of Cook’s 

distance values of 3.42120, 5.35827, and 6.39814 respectively.  Scores greater than 1 were 

perceived as being influential.  As such, the data points were removed from analysis reducing the 

sample size to 218.  

Reduced model.  The multiple regression analysis of the reduced model, not inclusive of 

product term variables, accounted for a 15.9% of the variance in enrollment (Table 4-1).  A 95% 

confidence interval for the population correlation coefficient (R = .399) extends from .281 to 

.505, indicating the observed value was consistent with the data and not merely that it was not 

equal to zero. The resulting standard regression equation (Table 4-2) was, 

CC_ENR = - 11,373.667 + 6,160.406(TDR) + 1.895(MFI) – 1,442.072(EA) 
+ 12,274.185(YR70) + 45,704.127(YR80) + 74,992.184(YR90) +  
77,671.040(YR00)           (4-1) 

 
The intercept was not interpretable as zero was not a valid enrollment option in the study.  The 

Analysis of Variance  (ANOVA) revealed that the reduced model was statistically significant, F 

(7, 210) = 5.666, p < 0.01 (Table 4-3). 

Full model.  The multiple regression analysis of the full model, inclusive of all variables 

and product terms, accounted for 24.6% of the variance in enrollment (Table 4-1). A 95% 

confidence interval for the population correlation coefficient (R = .496) extends from .389 to 
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.590, indicating the observed value was consistent with the data and not merely that it was not 

equal to zero. The resulting standard regression equation (Table 4-2) was, 

CC_ENR =  - 28,851.061 + 13,696.399(TDR) + 1.165(MFI) – 613.373(EA) – 
26,174.942(YR70) + 37,981.113(YR80) + 418,372.794(YR90) + 897,166.623(YR00) –
 8,697.004(YR70* TDRi) – 13,402.257(YR80* TDRi) – 47,072.093(YR90* TDRi) – 
49,792.108(YR00* TDRi) + .322(YR70*MFIi) + 3.219(YR80*MFIi) + 
.236(YR90*MFIi) – 2.387(YR00*MFIi) + 958.815(YR70*EA) – 
2,065.569(YR80*EAi) -5, 038.087(YR90*EAi) – 10,819.320(YR00*EAi) (4-2) 

 
The intercept was not interpretable as zero was not a valid enrollment option in the study. The 

inclusion of product terms accounted for 8.7% of the variance in community college enrollment.   

The Analysis of Variance  (ANOVA) revealed that the full model was statistically 

significant F (19, 198) = 3.404, p < 0.05 (Table 4-3). Therefore, the null hypothesis that there 

was not a relationship between community college enrollment and the tuition and fee difference 

ratio between institution types and state resources was rejected. 

Descriptive statistics for the full model standard regression equation were presented in 

Table 4-4. Pearson’s correlations indicated that the independent variables median family income, 

educational attainment, the years 1970, 1990 and 2000 were statistically significant at the 0.05 

level in association with community college enrollment.  Product terms for the years inclusive of 

1990 and 2000 were also significantly associated with community college enrollment at the 0.10 

level (Table 4-5). The TDR was not observed to correlate significantly with the dependent 

variable or any independent variable save those that included TDR in the product term. 

The models were tested for violations to the assumptions of linearity, normality, 

independence and equal conditional variance (Shavelson 1996).  Studentized residuals were 

calculated and plotted against all variables in the model to check for violations to the 

assumptions (Figures 4-1 to 4-5).  Analysis of the scatterplots did not reveal violations of the 

assumptions.  
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Fixed effect models.  Inserting the values of “0” and “1” wherever the relevant dummy 

code occurs in the full model, the following regression equations were determined for the years, 

1960, 
CC_ENR = - 28,851.061 + 13,696.399(TDR) + 1.165(MFI) – 613.373(EA), (4-3) 
 
1970, 
CC_ENR = - 55,026.003 + 4,999.395(TDR) + 1.487(MFI) +345.442(EA), (4-4) 
 
1980, 
CC_ENR = 9,130.052 + 294.142(TDR) + 4.384(MFI) – 1,542.196(EA), (4-5) 
 
1990, 
CC_ENR = 389,521.733 – 33,375.694(TDR) + 1.401(MFI) – 4,424.714(EA), (4-6) 
 
2000, 
CC_ENR = 868,315.562 – 36,095.709(TDR) – 1.222(MFI) – 11,432.693(EA). (4-7) 

 
Across the forty years, as measured every ten years, investigated in the study, the 

independent variables exhibited different trends. The tuition and fee difference ratio (TDR) was 

positively associated with degree-seeking enrollment in a public community college for the years 

1960, 1970, and 1980, a trend that turned negative in 1990 and 2000.  The trend however was 

consistently negative as the associations, which started out positively, continued to decrease 

since the reference year. Increases in median family income were positively associated with 

community college enrollment for the years 1960, 1970, 1980, and 1990, only to become 

negatively associated in 2000. Increases in educational attainment were negatively associated 

with enrolment for all years but 1970,when the association was positive.  

This suggested that, over the five time points examined, an increase in the difference in 

tuition and fee difference ratio, median family income, and educational attainment shifted from 

being positively associated with fall headcount, degree-seeking enrollment at public community 

colleges to being negatively associated. 
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Model 2 

A multiple regression analysis was performed with the dependent variable as 

undergraduate enrollment (UI_ENR) and the independent variables (TDR, MFI, EA, YEAR, 

YRxTDR, YRxMFI, and YRxEA).  Product terms for the three continuous variables (TDR, MFI, 

and EA) were computed for the years 1970, 1980, 1990, and 2000 with 1960 serving as the 

reference year. As a result, a reduced model, a full model inclusive of product terms, and fixed 

effect models were constructed for analysis. 

The influence of outliers on predicted values (Cook’s distance) and the intercept and 

slope (DFBETAS) were calculated as part of the analysis.  It was determined that California in 

1980, 1990, and 2000 served as an outlier influencing the predicted value with a Cook’s Distance 

value greater than 1. California in 1980, 1990, and 2000 were removed after a review of Cook’s 

distance values of 15.93089, 4.44889, and 1.35235 respectively.  Scores greater than 1 were 

perceived as being influential.  As such, the data points were removed from analysis reducing the 

sample size to 218.  

Reduced model.  The multiple regression analysis of the reduced model, not inclusive of 

product term variables, accounted for a 15.5% of the variance in enrollment (Table 4-6).  A 95% 

confidence interval for the population correlation coefficient (R = .393) extends from .274 to 

.499, indicating the observed value was consistent with the data and not merely that it was not 

equal to zero. The resulting standard regression equation (Table 4-7) was, 

UI_ENR = 54,650.696 – 4,036.997(TDR) + 1.275(MFI) – 1,754.747(EA) 
+ 38,510.392(YR70) + 70,930.372(YR80) + 85,750.868(YR90)  
+ 89,662.325(YR00)             (4-8) 
 

The intercept was not interpretable as zero was not a valid enrollment option in the study.  The 

Analysis of Variance  (ANOVA) revealed that the reduced model was statistically significant, F 

(7, 210) = 5.489, p < 0.01 (Table 4-8). 
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Full model.  The multiple regression analysis of the full model, inclusive of all variables 

and product terms, accounted for 24.2% of the variance in enrollment (Table 4-6). A 95% 

confidence interval for the population correlation coefficient (R = .492) extends from .384 to 

.586, indicating the observed value was consistent with the data and not merely that it was not 

equal to zero. The resulting standard regression equation (Table 4-7) was, 

UI_ENR = 31,163.881 + 4,396.764(TDR) + 1.928(MFI) – 2,061.697(EA) – 
1,387.195(YR70) + 128,432.212(YR80) + 455,913.581(YR90) + 506,613.606(YR00) – 
13,138.783(YR70* TDRi) – 24,096.449(YR80* TDRi) – 47,856.271(YR90* TDRi) – 
29,237.839(YR00* TDRi) + .135(YR70*MFIi) + 3.336(YR80*MFIi) – 
1.825(YR90*MFIi) – 3.253(YR00*MFIi) + 1,253.781(YR70*EA) – 
2,901.814(YR80*EAi) – 3,763.268(YR90*EAi) – 3,751.613(YR00*EAi)   (4-9) 
 

The intercept was not interpretable as zero was not a valid enrollment option in the study. The 

inclusion of product terms accounted for 8.7% of the variance in undergraduate institution 

enrollment.   

The Analysis of Variance  (ANOVA) revealed that the full model was statistically 

significant, F (19, 198) = 3.331, p < 0.05 (Table 4-8). Therefore, the null hypothesis that there 

was not a relationship between undergraduate institution enrollment and the tuition and fee 

difference ratio between institution types and state resources was rejected. 

Descriptive statistics for the full model standard regression equation were presented in 

Table 4-9.  Pearson’s correlations indicated that the independent variables median family 

income, educational attainment, the year 1990 and 2000 were statistically significant (p < 0.10) 

associated with undergraduate institution enrollment.  Product terms for median family income 

in 2000 and educational attainment in 2000 were also significantly associated with undergraduate 

institution enrollment at the .10 level (Table 4-10). The TDR was not observed to correlate 

significantly with the dependent variable or any independent variable save those that included 

TDR in the product term. 
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The models were tested for violations to the assumptions of linearity, normality, 

independence and equal conditional variance (Shavelson 1996).  Studentized residuals were 

calculated and plotted against all variables in the model to check for violations to the 

assumptions (Figures 4-6 to 4-10).  Analysis of the scatterplots did not reveal violations of the 

assumptions.  

Fixed effect models.  Inserting the values of “0” and “1” wherever the relevant dummy 

code occurs in the full model, the following regression equations were determined for the years, 

1960, 
UI_ENR = 31,163.881 + 4,396.764(TDR) + 1.928(MFI) – 2,061.697(EA),  (4-10) 
 
1970, 
UI_ENR = 29,776.686 – 8,742.019(TDR) + 2.063(MFI) + 807.916(EA),  (4-11) 
 
1980, 
UI_ENR = 159,596.093 – 19,699.685(TDR) + 5.264(MFI) – 4,963.511(EA), (4-12) 
 
1990, 
UI_ENR = 487,077.462 – 43,459.507(TDR) + 0.103(MFI) – 5,824.965(EA), (4-13) 
 
2000, 
UI_ENR = 537,777.487 – 24,841.075(TDR) – 1.325(MFI) – 5,813.31(EA). (4-14) 

 
Across the forty years, as measured every ten years, investigated in the study, the 

independent variables exhibited different trends.  The tuition and fee difference ratio (TDR) was 

negatively associated with degree-seeking enrollment in at undergraduate institutions for all 

years as compared to the reference year, 1960.  While still negatively associated, this trend 

reversed in 2000.   Increases in median family income were positively associated with 

undergraduate institution enrollment for the years 1960, 1970, 1980, and 1990, only to become 

negatively associated in 2000. Increases in educational attainment were negatively associated 

with enrolment for all years but 1970,when the association was positive.   
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An emerging trend in the data over five time points investigated showed largely negative 

associations with undergraduate institution, degree-seeking fall enrollment for the independent 

variables TDR and EA.  This suggested that, over the five time points over forty years examined, 

an increase in the difference in tuition and fee difference ratio had an influence on the decreased 

number of individuals enrolled in undergraduate institutions.  It also continued the trend 

observed in the other models, that as the percentage of a state’s population over 25 years old with 

at least a high school degree but not a bachelor’s degree or higher increased, enrollment at public 

postsecondary education institutions decreased.  
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Table.4-1.  Model summary for Model 1  

 
Model R R square 

Adjusted R 
square 

Std. error 
of the 

estimate 

Change Statistics 
R square 
change F change df1 df2 

Sig. F 
change 

1 .399 .159 .131 71531.984 .159 5.666 7 210 .000(a)
2 .496 .246 .174 69738.627 .087 1.912 12 198 .035(b)
a  Predictors: (Constant), YR00, TDR, YR70, MFI, YR80, EA, YR90; b  Predictors: (Constant), 
YR00, TDR, YR70, MFI, YR80, EA, YR90, YR70XTDR, YR80XTDR, YR00XTDR, 
YR90XTDR, YR70XMFI, YR70XEA, YR90XMFI, YR80XMFI, YR00XMFI, YR80XEA, 
YR90XEA, YR00XEA; c  Dependent Variable: CC_ENR 
 



 

Table 4-2.  Coefficients for Model 1  

  
Model 

Unstandardized coefficients 
Standardized 
coefficients 

t Sig. 
95% Confidence interval for B Collinearity statistics

B Std. error Beta Lower bound Upper bound Tolerance VIF 
1 (Constant) -11373.667 35581.340   -.320 .750 -81516.045 58768.711     
  TDR 6160.406 5030.651 .078 1.225 .222 -3756.641 16077.453 .986 1.014 
  MFI 1.895 .689 .207 2.750 .006 .537 3.254 .705 1.418 
  EA -1442.072 825.333 -.197 -1.747 .082 -3069.071 184.926 .315 3.174 
  YR70 12274.185 17736.895 .065 .692 .490 -22690.997 47239.366 .455 2.196 
  YR80 45704.127 21073.768 .242 2.169 .031 4160.886 87247.368 .323 3.099 
  YR90 74992.184 23881.600 .403 3.140 .002 27913.795 122070.574 .243 4.109 
  YR00 77671.040 25248.842 .417 3.076 .002 27897.372 127444.707 .218 4.593 
2 (Constant) -28851.061 72443.060   -.398 .691 -171710.041 114007.919     
  TDR 13696.399 6789.071 .174 2.017 .045 308.233 27084.565 .515 1.943 
  MFI 1.165 2.612 .127 .446 .656 -3.986 6.317 .047 21.418 
  EA -613.373 2561.671 -.084 -.239 .811 -5665.033 4438.287 .031 32.168 
  YR70 -26174.942 95685.673 -.138 -.274 .785 -214868.763 162518.878 .015 67.228 
  YR80 37981.113 137958.454 .201 .275 .783 -234075.369 310037.595 .007 139.750 
  YR90 418372.794 181823.314 2.248 2.301 .022 59814.041 776931.546 .004 250.605 
  YR00 897166.623 239149.633 4.820 3.751 .000 425559.367 1368773.879 .002 433.541 
  YR70XTDR -8697.004 14127.311 -.089 -.616 .539 -36556.310 19162.301 .182 5.488 
  YR80XTDR -13402.257 15678.857 -.145 -.855 .394 -44321.238 17516.723 .132 7.579 
  YR90XTDR -47072.093 21409.786 -.456 -2.199 .029 -89292.566 -4851.621 .089 11.287 
  YR00XTDR -49792.108 18148.526 -.539 -2.744 .007 -85581.320 -14002.897 .099 10.126 
  YR70XMFI .322 2.906 .071 .111 .912 -5.409 6.053 .009 107.571 
  YR80XMFI 3.219 3.560 .686 .904 .367 -3.801 10.239 .007 151.122 
  YR90XMFI .236 2.891 .055 .081 .935 -5.465 5.936 .008 120.218 
  YR00XMFI -2.387 3.050 -.595 -.783 .435 -8.401 3.627 .007 151.677 
  YR70XEA 958.815 2850.686 .217 .336 .737 -4662.788 6580.418 .009 109.322 
  YR80XEA -2065.569 3323.399 -.563 -.622 .535 -8619.370 4488.232 .005 215.699 
  YR90XEA -5038.087 3565.719 -1.534 -1.413 .159 -12069.747 1993.574 .003 309.608 
  YR00XEA -10819.320 3930.419 -3.390 -2.753 .006 -18570.176 -3068.464 .003 398.275 
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a  Dependent variable: CC_ENR 
 

 



 

Table 4-3.  ANOVA for Model 1  

Model  Sum of squares df Mean square F Sig. 
1 Regression 202950708476.311 7 28992958353.759 5.666 .000(a)
  Residual 1074533196251.469 210 5116824744.055
  Total 1277483904727.780 217
2 Regression 314515626586.006 19 16553454030.842 3.404 .000(b)
  Residual 962968278141.774 198 4863476152.231
  Total 1277483904727.780 217
a  Predictors: (Constant), YR00, TDR, YR70, MFI, YR80, EA, YR90; b  Predictors: (Constant), 
YR00, TDR, YR70, MFI, YR80, EA, YR90, YR70XTDR, YR80XTDR, YR00XTDR, 
YR90XTDR, YR70XMFI, YR70XEA, YR90XMFI, YR80XMFI, YR00XMFI, YR80XEA, 
YR90XEA, YR00XEA; c  Dependent Variable: CC_ENR 
 
Table 4-4.  Descriptive statistics for Model 1

Mean Std. deviation N
CC _ENR 50121.1000 76726.9350 218
TDR 1.7466 .9720 218
MFI 40612.5321 8387.3626 218
EA 49.3193 10.4817 218
YR70 .2064 .4057 218
YR80 .2064 .4057 218
YR90 .2156 .4122 218
YR00 .2156 .4122 218
YR70XTDR .3488 .7851 218
YR80XTDR .3839 .8313 218
YR90XTDR .3664 .7429 218
YR00XTDR .4016 .8301 218
YR70XMFI 8354.5642 16895.4960 218
YR80XMFI 8244.8532 16347.6940 218
YR90XMFI 9176.0138 17955.9504 218
YR00XMFI 9844.1284 19117.8521 218
YR70XEA 8.5913 17.3640 218
YR80XEA 10.5656 20.9211 218
YR90XEA 12.1734 23.3616 218
YR00XEA 12.5376 24.0379 218
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Table 4-5.  Pearson correlations for Model 1
CC_ENR TDR MFI EA YR70 YR80 YR90YR00 YR70X

TDR
YR80X

TDR
YR90X

TDR
YR00X

TDR
YR70X

MFI
YR80X

MFI
YR90X

MFI
YR00X

MFI
YR70X

EA
YR80XE

A
YR90X

EA
TDR Pearson Correlation .103 1
  Sig. (2-tailed) .128 .
MFI Pearson Correlation .286 .023 1
  Sig. (2-tailed) .000 .730 .
EA Pearson Correlation .232 .040 .477 1
  Sig. (2-tailed) .001 .553 .000 .
YR70 Pearson Correlation -.147 -.030 -.008 -.375 1
  Sig. (2-tailed) .030 .662 .901 .000 .
YR80 Pearson Correlation -.016 .060 -.041 .091 -.260 1
  Sig. (2-tailed) .811 .382 .548 .181 .000 .
YR90 Pearson Correlation .159 -.026 .122 .358 -.267 -.267 1
  Sig. (2-tailed) .019 .707 .072 .000 .000 .000 .
YR00 Pearson Correlation .208 .063 .316 .443 -.267 -.267 -.275 1
  Sig. (2-tailed) .002 .355 .000 .000 .000 .000 .000 .
YR70XTDR Pearson Correlation -.115 .166 .003 -.326 .873 -.227 -.233 -.233 1
  Sig. (2-tailed) .091 .014 .964 .000 .000 .001 .001 .001 .
YR80XTDR Pearson Correlation -.004 .205 -.036 .057 -.236 .908 -.243 -.243 -.206 1
  Sig. (2-tailed) .950 .002 .597 .404 .000 .000 .000 .000 .002 .
YR90XTDR Pearson Correlation .130 .061 .111 .316 -.252 -.252 .943 -.259 -.220 -.229 1
  Sig. (2-tailed) .055 .372 .101 .000 .000 .000 .000 .000 .001 .001 .
YR00XTDR Pearson Correlation .171 .181 .257 .390 -.247 -.247 -.254 .925 -.216 -.224 -.240 1
  Sig. (2-tailed) .011 .007 .000 .000 .000 .000 .000 .000 .001 .001 .000 .
YR70XMFI Pearson Correlation -.123 -.025 .104 -.332 .972 -.253 -.260 -.260 .854 -.229 -.245 -.240 1
  Sig. (2-tailed) .070 .716 .126 .000 .000 .000 .000 .000 .000 .001 .000 .000 .
YR80XMFI Pearson Correlation -.005 .059 -.006 .104 -.258 .991 -.265 -.265 -.225 .900 -.250 -.245 -.251 1
  Sig. (2-tailed) .946 .382 .928 .127 .000 .000 .000 .000 .001 .000 .000 .000 .000 .
YR90XMFI Pearson Correlation .172 -.026 .217 .348 -.261 -.261 .977 -.269 -.228 -.237 .919 -.248 -.254 -.259 1
  Sig. (2-tailed) .011 .699 .001 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .
YR00XMFI Pearson Correlation .215 .049 .382 .427 -.263 -.263 -.271 .984 -.230 -.239 -.255 .895 -.256 -.261 -.264 1
  Sig. (2-tailed) .001 .475 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .
YR70XEA Pearson Correlation -.132 -.028 .032 -.275 .972 -.253 -.260 -.260 .850 -.230 -.245 -.241 .965 -.251 -.254 -.256 1
  Sig. (2-tailed) .051 .681 .644 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .
YR80XEA Pearson Correlation -.021 .048 -.027 .120 -.258 .992 -.265 -.265 -.225 .888 -.250 -.245 -.251 .990 -.259 -.261 -.251 1
  Sig. (2-tailed) .760 .480 .687 .077 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .
YR90XEA Pearson Correlation .148 -.033 .120 .374 -.266 -.266 .996 -.274 -.233 -.242 .930 -.253 -.259 -.264 .973 -.270 -.259 -.264 1
  Sig. (2-tailed) .029 .629 .077 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .
YR00XEA Pearson Correlation .191 .055 .307 .455 -.267 -.267 -.274 .997 -.233 -.242 -.258 .914 -.259 -.264 -.268 .978 -.259 -.265 -.273
  Sig. (2-tailed) .005 .416 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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**  Correlation is significant at the 0.01 level (2-tailed).  *  Correlation is significant at the 0.05 level (2-tailed).  a  Listwise N=218 
 

 

 



 

Table 4-6.  Model summary for Model 2  
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Model 

Change statistics
Adjusted R Std. Error of 

R R square square the Estimate
R square 
change F change df1

Sig. F 
df2 change

1 .393(a) .155 .126 60493.800 .155 .000 5.489 7 210
2 .492(b) .242 .169 58985.437 .088 .035 1.906 12 198

a  Predictors: (Constant), YR00, TDR, YR70, MFI_2000, YR80, Educational attainment, YR90; Predictors: (Constant), YR00, TDR, 
YR70, MFI_2000, YR80, Educational attainment, YR90, YR70XTDR, YR80XTDR, YR00XTDR, YR90XTDR, YR70XMFI, 
YR70XEA, YR90XMFI, YR80XMFI, YR00XMFI, YR80XEA, YR90XEA, YR00XEA; c  Dependent Variable: UI_ENR 
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Table  4-7.  Coefficients for Model 2 

a  Dependent Variable: UI_ENR 

Model 
  

Unstandardized coefficients
Standardized 
coefficients

t Sig.

95% Confidence interval for B Collinearity statistics
 

B Std. Error Beta Lower bound Upper bound Tolerance VIF
1 (Constant) 54650.696 30090.742 1.816 .071 -4667.929 113969.322
  TDR -4036.997 4254.365 -.061 -.949 .344 -12423.733 4349.738 .986 1.014
  MFI 1.275 .583 .165 2.186 .030 .125 2.424 .705 1.418
  EA -1754.747 697.975 -.284 -2.514 .013 -3130.682 -378.813 .315 3.174
  YR70 38510.392 14999.894 .241 2.567 .011 8940.729 68080.055 .455 2.196
  YR80 70930.372 17821.850 .445 3.980 .000 35797.717 106063.027 .323 3.099
  YR90 85750.868 20196.402 .546 4.246 .000 45937.200 125564.537 .243 4.109
  YR00 89662.325 21352.663 .571 4.199 .000 47569.290 131755.359 .218 4.593
2 (Constant) 31163.881 61272.865 .509 .612 -89667.279 151995.042
  TDR 4396.764 5742.245 .066 .766 .445 -6927.044 15720.572 .515 1.943
  MFI 1.928 2.209 .250 .873 .384 -2.429 6.285 .047 21.418
  EA -2061.697 2166.680 -.334 -.952 .342 -6334.427 2211.034 .031 32.168
  YR70 -1387.195 80931.636 -.009 -.017 .986 -160985.796 158211.406 .015 67.228
  YR80 128432.212 116686.260 .805 1.101 .272 -101675.133 358539.556 .007 139.750
  YR90 455913.581 153787.477 2.903 2.965 .003 152641.989 759185.173 .004 250.605
  YR00 506613.606 202274.493 3.226 2.505 .013 107724.770 905502.441 .002 433.541
  YR70XTDR -13138.783 11948.982 -.159 -1.100 .273 -36702.385 10424.819 .182 5.488
  YR80XTDR -24096.449 13261.291 -.309 -1.817 .071 -50247.947 2055.048 .132 7.579
  YR90XTDR -47856.271 18108.552 -.549 -2.643 .009 -83566.653 -12145.889 .089 11.287
  YR00XTDR -29237.839 15350.155 -.375 -1.905 .058 -59508.613 1032.936 .099 10.126
  YR70XMFI .135 2.458 .035 .055 .956 -4.712 4.983 .009 107.571
  YR80XMFI 3.336 3.011 .843 1.108 .269 -2.602 9.274 .007 151.122
  YR90XMFI -1.825 2.445 -.506 -.746 .456 -6.647 2.997 .008 120.218
  YR00XMFI -3.253 2.580 -.961 -1.261 .209 -8.340 1.834 .007 151.677
  YR70XEA 1253.781 2411.131 .336 .520 .604 -3501.012 6008.573 .009 109.322
  YR80XEA -2901.814 2810.955 -.938 -1.032 .303 -8445.066 2641.438 .005 215.699
  YR90XEA -3763.268 3015.911 -1.358 -1.248 .214 -9710.697 2184.162 .003 309.608
  YR00XEA -3751.613 3324.377 -1.393 -1.129 .260 -10307.343 2804.117 .003 398.275
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Table 4-8.  ANOVA for Model 2 
Model   Sum of squares df Mean square F Sig.
1 Regression 140596911838.069 7 20085273119.725 5.489 .000(a)
  Residual 768494961526.836 210 3659499816.795   
  Total 909091873364.904 217    
2 Regression 220194092036.388 19 11589162738.758 3.331 .000(b)
  Residual 688897781328.517 198 3479281723.882   
  Total 909091873364.904 217    

a  Predictors: (Constant), YR00, TDR, YR70, MFI_2000, YR80, Educational attainment, YR90.  b  Predictors: (Constant), YR00, 
TDR, YR70, MFI_2000, YR80, Educational attainment, YR90, YR70XTDR, YR80XTDR, YR00XTDR, YR90XTDR, YR70XMFI, 
YR70XEA, YR90XMFI, YR80XMFI, YR00XMFI, YR80XEA, YR90XEA, YR00XEA.  c  Dependent Variable: UI Fall enrollment 
 
 



 

Table 4-9.  Descriptive statistics for Model 2  
  Mean Std. deviation N
I_ENR 73228.3700 64725.2920 218
TDR 1.7466 .9720 218
MFI 40612.5321 8387.3626 218
EA 49.3193 10.4817 218
YR70 .2064 .4057 218
YR80 .2064 .4057 218
YR90 .2156 .4122 218
YR00 .2156 .4122 218
YR70XTDR .3488 .7851 218
YR80XTDR .3839 .8313 218
YR90XTDR .3664 .7429 218
YR00XTDR .4016 .8301 218
YR70XMFI 8354.5642 16895.4960 218
YR80XMFI 8244.8532 16347.6940 218
YR90XMFI 9176.0138 17955.9504 218
YR00XMFI 9844.1284 19117.8521 218
YR70XEA 8.5913 17.3640 218
YR80XEA 10.5656 20.9211 218
YR90XEA 12.1734 23.3616 218
YR00XEA 12.5376 24.0379 218

Dependent variable: UI_ENR 
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Table 4-10 Pearson correlations for Model 2

  
UI_ 
ENR TDR MFI EA yr70 yr80 yr90 yr00

yr70x
TDR

yr80x
TDR 

yr90x
TDR

yr00x
TDR

yr70x
MFI

yr80x
MFI

yr90x
MFI

yr00x
MFI

yr70x
EA

yr80x
EA

yr90x
EA

TDR Pearson Correlation -.027 1  
  Sig. (2-tailed) .691   
MFI Pearson Correlation .255 .023 1  
  Sig. (2-tailed) .000 .730  
EA Pearson Correlation .190 .040 .477 1  
  Sig. (2-tailed) .005 .553 .000  
yr70 Pearson Correlation -.066 -.030 -.008 -.375 1  
  Sig. (2-tailed) .333 .662 .901 .000  
yr80 Pearson Correlation .047 .060 -.041 .091 -.260 1              
  Sig. (2-tailed) .491 .382 .548 .181 .000               
yr90 Pearson Correlation .126 -.026 .122 .358 -.267 -.267 1             
  Sig. (2-tailed) .064 .707 .072 .000 .000 .000              
yr00 Pearson Correlation .160 .063 .316 .443 -.267 -.267 -.275 1            
  Sig. (2-tailed) .018 .355 .000 .000 .000 .000 .000             
yr70xTDR Pearson Correlation -.080 .166 .003 -.326 .873 -.227 -.233 -.233 1           
  Sig. (2-tailed) .239 .014 .964 .000 .000 .001 .001 .001            
yr80xTDR Pearson Correlation .019 .205 -.036 .057 -.236 .908 -.243 -.243 -.206 1          
  Sig. (2-tailed) .776 .002 .597 .404 .000 .000 .000 .000 .002            
yr90xTDR Pearson Correlation .083 .061 .111 .316 -.252 -.252 .943 -.259 -.220 -.229 1         
  Sig. (2-tailed) .220 .372 .101 .000 .000 .000 .000 .000 .001 .001          
yr00xTDR Pearson Correlation .127 .181 .257 .390 -.247 -.247 -.254 .925 -.216 -.224 -.240 1        
  Sig. (2-tailed) .062 .007 .000 .000 .000 .000 .000 .000 .001 .001 .000         
yr70xMFI Pearson Correlation -.039 -.025 .104 -.332 .972 -.253 -.260 -.260 .854 -.229 -.245 -.240 1       
  Sig. (2-tailed) .568 .716 .126 .000 .000 .000 .000 .000 .000 .001 .000 .000        
yr80xMFI Pearson Correlation .059 .059 -.006 .104 -.258 .991 -.265 -.265 -.225 .900 -.250 -.245 -.251 1      
  Sig. (2-tailed) .387 .382 .928 .127 .000 .000 .000 .000 .001 .000 .000 .000 .000       
yr90xMFI Pearson Correlation .126 -.026 .217 .348 -.261 -.261 .977 -.269 -.228 -.237 .919 -.248 -.254 -.259 1     
  Sig. (2-tailed) .062 .699 .001 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000      
yr00xMFI Pearson Correlation .159 .049 .382 .427 -.263 -.263 -.271 .984 -.230 -.239 -.255 .895 -.256 -.261 -.264 1    
  Sig. (2-tailed) .019 .475 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000     
yr70xEA Pearson Correlation -.065 -.028 .032 -.275 .972 -.253 -.260 -.260 .850 -.230 -.245 -.241 .965 -.251 -.254 -.256 1   
  Sig. (2-tailed) .337 .681 .644 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000    
yr80xEA Pearson Correlation .035 .048 -.027 .120 -.258 .992 -.265 -.265 -.225 .888 -.250 -.245 -.251 .990 -.259 -.261 -.251 1  
  Sig. (2-tailed) .610 .480 .687 .077 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000   
yr90xEA Pearson Correlation .114 -.033 .120 .374 -.266 -.266 .996 -.274 -.233 -.242 .930 -.253 -.259 -.264 .973 -.270 -.259 -.264 1 
  Sig. (2-tailed) .093 .629 .077 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000  
yr00xEA Pearson Correlation .152 .055 .307 .455 -.267 -.267 -.274 .997 -.233 -.242 -.258 .914 -.259 -.264 -.268 .978 -.259 -.265 -.273 
  Sig. (2-tailed) .025 .416 .000 .000 .000 .000 .000 .000 .001 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

**  Correlation is significant at the 0.01 level (2-tailed).  *  Correlation is significant at the 0.05 level (2-tailed). 
 



 

 
Figure 4-1.  Studentized residual versus CC_ENR  
 

81 
 



 

 
Figure 4-2.  Studentized residual versus TDR  
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Figure 4-3.  Studentized residual versus MFI  
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Figure 4-4.  Studentized residual versus EA  

84 
 



 

 
Figure 4-5.  Studentized residual versus Year  
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Figure 4-6.  Studentized residual versus UI_ENR.  
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Figure 4-7.  Studentized residual versus TDR.  
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Figure 4-8.  Studentized residual versus MFI.  

88 
 



 

 
Figure 4-9.  Studentized residual versus EA.  
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Figure 4-10.  Studentized residual versus Year.  



 

CHAPTER 5 
CONCLUSION 

The nature of state postsecondary education systems, via enrollment, has been examined 

both in the literature and through quantitative analysis.  This chapter will conclude the study with 

a discussion of the results, suggestions for future research, and implications for state planning. 

Discussion of Results 

 The purpose of the study was to test student price response theory by examining how 

enrollment was related to the tuition and fee difference ratio and state resources for the years 

1960, 1970, 1980, 1990, and 2000.  The omnibus hypothesis guiding this study stated enrollment 

was not significantly associated with tuition difference ratio between public institution types and 

state resources between 1960 and 2000.  This inquiry was examined through statistical analysis 

of the significance of association between enrollment and the independent variables and the 

analysis of forty-year trends. 

Significance of Association 

Two models, differing by dependent variable reflective of community college and 

undergraduate institution enrollment, were developed to test the hypothesis.  Analysis of the 

results indicated that the tuition and fee difference ratio did not have a statistically significant 

association with the enrollment variables.  It was observed that in both the community college 

enrollment and the undergraduate institution enrollment models, the tuition and fee difference 

ratio was not significantly associated with enrollment.  

The complete models, inclusive of median family income and educational attainment, 

accounted for 24.6 % and 26.5% of the variance in enrollment for Model 1 and Model 2 

respectively.  In both models the state resource variables, median family income and educational 

attainment, had statistically significant zero-order correlations with community college 
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enrollment as did the years 1990 and 2000. This result confirms prior research indicating income 

and educational attainment influence participation in public postsecondary education. 

Forty-year Trends 

The fixed effects models for each year, with 1960 serving as the reference year, captured 

forty-year trends in the relationship of enrollment to each independent variable, while holding 

the others constant.  Trends for each relationship were presented and discussed in further detail 

in this section. 

Enrollment and the tuition and fee difference ratio.  Whereas the student price 

response theory, as conceptualized as the difference in pricing between two institution types and 

not the actual tuition and fee “sticker “ price, was not statistically significant in its association 

with enrollment, the forty-year trend depicting the relationship between enrollment and the 

tuition and fee difference ratio provided evidence for further consideration. The emergent trends 

indicated that as the tuition and fee difference ratio increased community college enrollment 

decreased.  This trend was the same in undergraduate institutions, except between the years 1990 

and 2000 where the trend took a turn in the positive direction (Figure 5-1). 

 Results of the analysis indicating that community college enrollment was negatively 

associated with an increase in the TDR suggested that the community college was not increasing 

enrollment by serving as the low-cost, entry-point to postsecondary education.  One would have 

suspected that as the gap in tuition and fee prices, as operationalized by the TDR, increased that 

a larger number of individuals would have opted to enroll in a less-costly, localized institution to 

mitigate expenses.  This was not the case.  

The increased association of the TDR to enrollment at undergraduate institutions from 

1990 to 2000 was a result of significant interest to the researcher. It suggested that as the 

difference in tuition and fees between institution types increased, there was the tendency for 
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more individuals to enroll in four-year public institutions.  The fact that approximately 25% of 

the variance in enrollment was explained in the whole model provided two lens for analyzing 

this phenomena. First, it may have been that the result of increases in state and institutionally 

supported merit-based aid at four-year institutions mitigated the influence of price in enrollment 

decisions.  For example, Cornwall, Mustard and Sridhar (2006) found that Georgia’s 

implementation of the HOPE Scholarship increased enrollment in the state’s public institutions, 

with four-year institutions seeing most of the gain.  While aid as a variable of interest was not a 

possibility for this study, future studies of student price response must factor in aid to account for 

its influence on enrollment.  

Second, if state aid was not a driving factor in the enrollment decisions of individuals, 

what could have been associated with such a trend reversal?  Another lens through which 

enrollment decisions may be viewed was that of competition.  It has been reported that during 

the 1990s an increasingly larger percentage of the total population enrolled in private institutions 

(Snyder 2008).  In order for individuals to compete for the job market after postsecondary 

education it may have been that individuals who may have considered first attending the 

community college either did not attend or engaged in personal financing practices that enable 

them to pay relatively higher prices at public four-year institutions. Perhaps Bowen’s (1980) 

“Revenue Theory of Costs” may be reframed from the students’ perspective, as such: prestige 

drives expenditures in the search for revenue. 

 Enrollment and median family income.  Median family income exhibited itself to be 

strongly correlated with enrollment.  Across both models, median family income exhibited the 

same trend.  Between 1960 and 1980, holding other variables constant, an increase in median 

family income resulted in an increasingly positive association with enrollment.  However, 
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between 1980 and 2000, an increase in median family income resulted an increasingly negative 

association with enrollment.  This trend suggested that wealthier students began to enroll in 

postsecondary options other than public institutions during this time. Such a position was 

supported by the observation that enrollment in the private sector of postsecondary education, as 

a percent of total enrollment in all postsecondary education, increased from 21.5% in 1990 to 

23.2% in 2000 and continued to 25.5% in 2005 (Snyder 2008).  This observation, in combination 

with results of the study, contributed to price response studies in that not only were individuals 

on the lower end of the economic spectrum most influenced by price in their enrollment 

decisions (Leslie and Brinkman 1987; Kane 1995; Heller 1997), but those states with high 

median family incomes also exhibited a preference not to attend public postsecondary education. 

 Enrollment and educational attainment.  The relationship between enrollment at both 

institution types and educational attainment provided the opportunity to examine the impacts of a 

more educated populace at the compulsory level on postsecondary education.  Between 1960 and 

1970, analysis of the data indicated a positive association between enrollment and educational 

attainment of individuals.  This trend reversed between 1970 and 2000, where it was observed 

that the percentage of a state’s population aged 25+ with a high school diploma but not a 

bachelor’s degree or higher increased an increasingly negative association with enrollment 

emerged.  The most dramatic shifts happened between 1990 and 2000, when the association with 

community college enrollment continued its negative trend by nearly doubling.  At 

undergraduate institutions, the trend was increasingly negative, however between 1990 and 2000 

there was a positive association between enrollment and educational attainment. This trend could 

be interpreted two ways.  Either states had academically qualified individuals that were not 

engaged in postsecondary education or states where educational attainment increased witnessed 
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an increase in individuals choosing options other than public postsecondary education.  Both 

options have some credibility a the former was supported by the conclusions of the Advisory 

Committee on Student Financial Assistance (2002), who concluded a million bachelors degree 

were lost during the 1990s to academically qualified individuals.  The latter perspective appeared 

to be an emerging trend in this study, namely that an increasing number of academically 

qualified individuals—as determined by completion of high school—originating from families 

with lesser income were deciding to attend four-year institutions as compared to community 

colleges.      

Directions for Future Research 

 The national scope and time span covered by the study presented multiple options for 

future studies.  Specifically, studies with state size adjustments, state level studies, studies of 

populations and studies of programs may be undertaken to further examine the association 

between enrollment and price and state characteristics. 

 Even after removing outliers, it may have been that the size of the state’s population 

enrolled in public postsecondary education influenced the analysis.  Future studies could control 

for the influence of state size on the enrollment variable by calculating a ratio of enrollment to 

the number of persons in a state.    

As it applied to state-specific studies, the aggregate nature of the study may have masked 

the unique nature of a state outcomes.  Case studies of specific states, or longitudinal studies of 

their shifts in enrollment and tuition and fee prices in the context of state resources would 

contribute to the dialogue on the various state structures on public postsecondary education 

attainment.  Kentucky, for example, had experimented over the time period examined in the 

study with numerous state structures of public postsecondary education.  They have had 

independent community colleges, community colleges as an extension of the University of 
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Kentucky with a separate technical college system, and most recently a joint community and 

technical college system.  

With respect to studies of various populations, the current nature of the national dialogue 

surrounding postsecondary education was the participation of traditionally underrepresented 

groups. It was the case, however, that data delineated by race or ethnicity was not available until 

1980.  Specifically, Statistical Directive 15 of 1977 instructed federal agencies to classify 

individuals racially within one of four racial classifications: American Indian, Asian of Pacific 

Islander, Black, or White with further delineations of the White and Black classifications as 

either Hispanic or non-Hispanic (Office of Management and Budget 1977).   The resulting 

“ethno-racial pentagon” has since been applied to institutions of higher education to quantify 

demographic characteristics of student populations.   

 Another area for future research was the application of comparisons between federal 

programs geared at college participation to a state or national norm.  A program of interest may 

include the United States Department of Education’s Gaining Early Awareness and Readiness 

for Undergraduate Programs (GEAR-UP) or other programs centrally focused on the increasing 

postsecondary participation for groups who have traditionally not participated. 

Implications for State Planning 

 The results would implicate that in order for states to maximize enrollment in public 

postsecondary education, it may be the case that states should equalize tuition and fee rates for 

all institution types.  The difficulty in this approach was that each state, and institution type 

within the state, has statutorily delegated responsibility for fixing1 tuition to a different entity 

(Mullin and Honeyman 2008).  It was therefore the case that, in light of statutory responsibility, 
                                                 

1 The term “fixing” was the term found to be most commonly utilized in statutory language 
regarding tuition and fee pricing. 
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agreements between entities responsible for fixing tuition and fees was the avenue most 

appropriate for addressing the association of an increase in the TDR and enrollment.   

Perhaps the positioning of community colleges as lower-cost options, relative to 

undergraduate institutions, contributed to the negative trends in enrollment.  State level 

policymakers undertaking planning should therefore philosophically situate the community 

college as a separate entity rather than a junior college.  There was limited evidence for this 

position in California. 

 California was unique in that it has held tuition and fee prices very low at community 

colleges, resulting in relatively large tuition and fee difference ratios.  Initial analysis indicated 

that there was a positive association with enrollment in California.  However, in 1980, 1990 and 

2000 the state was removed from the analysis as they were an outlier statistically determined to 

influence the data. It may be that states starting to reexamine their tuition and fee policies should 

clarify if they intend to pursue a low tuition and fee rate or a no tuition and fee rate. There was, 

at the time of this manuscript, an action by policymakers to implement California’s virtually-no 

tuition model in the states of Indiana (Indiana Commission for Higher Education), Massachusetts 

(Ashburn 2007), and Oklahoma (Hoberock 2007).  
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Figure 5-1. Forty-year trend of TDR on enrollment  
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Figure 5-2.  Forty-year trend of MFI on enrollment  
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Figure 5-3.  Forty-year trend of EA on enrollment 
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